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Opening Remark and Speech by Dr Aung Wm. 'y
Rector of University of Myitkyina

Good Moming,

Chief Minister of Kachin State, speakers from Japan, Malaysia, Vielnam' '

and Myanmar Pro-rectors of Myitkyina University, Professors. Umvcr51ty
Teachers and students from Myitkyina University, invited guests and all
participants.

I am very pleased to welcome all of you to the first Myanmar -

International Science and Culture Conference 2019 (MISCC 2019) organized by
University of Myitkyina. The main aim of this conference is to promote,
strengthen and expand the networking among local researchers and international
researchers. First of all, [ wish all of you to be in health of body and peace of
mind. I would like to extend a welcome to every to this special occasion. Firstly,
1I"d like to express the brief history of University of Myitkyina. The Aged
University of Myitkyina was first opened on the 14h July-1958. Myitkyina
College was changed into the regional college of MyitKyina on 23 of May 1977
Myitkyina College was upgraded into Myitkyina Degree College on 12 February
1986 and Myitkyina Degree College was developed into Myitkyina University in
1998. The area of the campus is 220.788 acres. There are 14 academics
departments, 294 teaching staff and 260 office staff at University of Myitkyina.
The courses offered by University of Myitkyina are B.A, B.Sc., M.A and M.Sc.
Degrees.

Secondly, as’you all know, Today s world is called a global village and
IT age. I am glad to hear there are over 200 papers that are gomg to be presented
to MISCC 2019. It is hoped that participants who are going to present their
respective papers related with Natural Science, Life Science and Social Science,
and Culture and Linguistics will contribute a lot of benefits to our society.
Because research is the life blood of Universities Finally, I's like to say, “No
research, no good result at University Campus”. [ am sure this conference will
make us beneficial to some extend so I would like to remind all the participants
to take part in this conference actively.

Thank you very much.

29" November 2019
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Outcrop nature and petrographic data of igneous rocks exposed around the road
section from Waingmaw Township to Sadon Waterfall Area, Kachin State;
Criteria for Petrogenesis
Me Me Aung, Professor, Department of Geology, University of Myitkyina
Khin Swe Lin, Lecturer, Department of Geology, University of Myitkyina

Abstract

The Kachin State is one important segment of SE Agia as a result this area i inferesting not
only for petrogenesis but also for tectonic point of view for many decades. The main objective
of this rescarch is to recognize outcrop nature and petrographic data which is criteria for
petrogenesis of igneous rocks. This research operates two methods: first is field trip to know
outcrop hature and second is thin section lo get petrographic data. The igneous rocks comprise
in the area are pegmatite, horblende pranite, granadiorite, diorite, monzonite, dolerite,
gabbro and peridotite. Field data and petrographic criteria suggest the igneous rocks may be
formed as continental arc which related to India-Eurasia subduction during the Mesozoic and
Early Cenozoic time. The magma source may be formed by partial melting of subduction
oceanic plate that produces primary magma, Fractional crystallization and contamination
occurred when it travels through the crust. Some granite and pegmatite probably formed by
partial melting of lower or middle crust.

Keywords: petrogenesis, continental arc, subduction

Introduction

The Waingmaw village to Sadon waterfall
area, eastern part of Kachin State, is situated about
Skm (3miles) east of Myitkyina Township. It is
situated between Latitude 25°21' to 25°24' N and
Longitude 97°25'30" to 97°48’ E in UTM maps
(2597-07, 11 and 15). The main rock units exposed
atthe study area are intrusive and extrusive igneous
rocks together with metamorphic and sedimentary
rocks. The Myitkyina-Kanpetii car road runs
across the study area in east-west direction. The
whole area except the road site is rather difficult to
access because of dense forest, highly mountainous
nature and sparse population, and so well outcrop
nature can be found along the road section and
stream section. Although the study area and its
environs are one of the best areas for searching
trace to reconstruct evolution of SE Asia, well
known petrology of the area have not been yet.
Therefore, the main intention of this research is the
outcrop nature and petrography of igneous rocks
which are the fundamental facts for petrology. The
location map of the study area is shown in figure

().

Purposes of Research

The fundamental data for petrology such as
outcrop nature and petrography of igneous rock of
the study area are still lacking so the main
objectives of this research are: (I) to study the
distribution and outcrop nature of the major rock
units, (2)to express the petrographic data of
igneous rocks and (3)to describe the petrogenesis
of igneous rocks.

Method of Study

The various kinds of literatures concerning
with this research area and the regional geological
map were studied to the lead of the field trip.
During field trip, the locations of the outcrops were
accurately recorded by GPS (Global Positioning
System) navigator and checked by bearing and
intersection method. The field data are plotted on
Google Earth and UTM map linked with GPS data
to describe the distribution of rock units. In the
laboratory, the representative specimens collected
from the field were prepared more than (30) thin
sections to distinguish the rock types.
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Fig. (1) Location map of the study area.
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The Kachin State, northem part of
Myanmar, is also a key place to search the trace for
the tectonic evolution of SE Asia. Geologically, it
comprises six main places from west to cast; Jade
Mine  Uplift  (JMU), Nanyaseik  diopside-
phlogopite-ruby marble, granite (Na), Kumon
Range (KR), Katha-Gangaw Range (KGR),
Tagaung-Myitkyina Belt (TMB) and Mogok
Metamorphic Belt (MMB). An ophiolite belt of
Myanmar, Early Jurassic ophiolite continuation of
Yarlung Zone, also falls within the TMB (Mitchell
ctal., 2007). The study area situates not only at the
eastern part of the Kachin State but also within the
northern continuation of TMB and MMB. The rock
units exposed in the study area and its environs are
mainly of undifferentiated metamorphic rocks

together with intrusive and extrusive igneous rocks.

They are trending nearly N-S with eastern and
northeastern dip. The regional geologic setting of
Myanmar including the study area is shown in (2).

Rock Sequence

The main rock units exposed in the study
area are igneous and metamorphic with minor
amount sedimentary rocks. Although the rock units
exposed from the study area are recognized as the
TMB and MMB, the age of the protoliths of the
metamorphic rocks, the formation age of igneous
rocks and their related tectonic history are still
controversial.

Geological investigation of the Kachin
State can be traced back as early as to 1941, when
Clegg described the peridotite, diorites and gabbro
were associated with tuffs in consequence of post-
Cretaceous to early Eocene igneous activity in the
Katha and Myitkyina area. Recently, Yang et al.
(2012) reported zircon U-Pb dating on different
rock types from Myitkyina-Sadon area (including
pyroxenite, homblende gabbro, diorite and
granodiorite) and Myitkyina ophiolite (including
andesitic basalts, leucogabbros, pyroxenites and
plagiogranites), which obtain Middle Jurassic ages
of ~166-177 Ma and ~166-176 Ma, respectively.
Maung et al., (2014) pointed Latest Jurassic
radiolarian fauna from the Chinghkran area. Liu, et
al., (2016b) have conducted zircon U-Pb dating on
gabbro and rodingite dikes in peridotite from
Myitkyina-Myitsone area, which yield cal73 Ma.
Zhang, et al., (2018) pointed that the Myitkyina-
Mogok ultramafic-diorite belt contains peridotite,
andesite, hornblende gabbro, diorite, granodiorite
and plagiogranite, all suggest arc geochemical
signatures and ages of 177-166 Ma,

For MMB, the Mogok metamorphics to
be equivalent of Precambrian to Jurassic rocks of
the Shan Plateau and that the metamorphism must
have been post Paleozoic and almost certainly
related to the Himalayan Orogeny (Seatle and Hag,
1964). The pre-metamorphosed lithology of the
Shantaung-U-Thandawmywet area is Carboniferous
in age according to its relict fossils (Maung Thein and

Soe Win, 1973). The metamorphic rocks fr,

Mogok-Thabeikkyin-Singu-Madaya area g,
metamorphosed from sedimentary sequence of
Lower Paleozole of the western Shan Plata,,
region (Myint Lwin Thein et al., 1990). In 200]'
Barley et. al. mentioned the magmatic age of .
protolith of orthogneisses from the Mandalay hif
and Kyanikan was Jurassic (170 + 1Ma) Whic)
were recrystallized during an Focene (~43My)
high-grade metamotphic event,

According to field criteria, the,
lithostratonomtic characters and previous authopy
radiometric ~ dating result, the protolith o
metasedimentary rocks may be correlated wig
Lower Paleozoic age sedimentary sequence of th
Shan Plateau region and Jurassic for metaigneqys
The igneous are estimated to be Mid Jurassic 1,
Cretaceous in age. On the basic of field criteria, the
rock sequence of the study area is subdivided int,
thirteen major rock types as shown in table (1),

Table (1) Rock sequence of the study area
Lithologic Unit Age
Sedimentary Units .
Alluvium Quaternary
Siltstone and silty sandstone Paleacene to Eocene
W NN
Pegmatite/Aplite } Early Cenazoic
- Homblende granite Y
- Granodiorite Cretaceous
Monzonite : to
Gabbro * r
- Dolerite : Jurassic
. Lberzolite
" Pyroxenitc J -
‘Metamorphic Units X
Hornblende-biotite gneiss Jetaigneons Jurassic
- Biotite gneiss - £ - ;
- Migmatitic gneiss J"Wﬁm Lower Paleozoic

Outcrop nature and types of Igneous Rocks

The main rock units in the study area are
intrusive and extrusive igneous rocks associated
with metamorphic and sedimentary rocks. The
types of the rock units, outcrop nature and their
relation are rather complicated. Although the
Myitkyina-Kanpetii car road runs across the study
area, the whole area except the road site is rather
difficult to access. Therefore, almost all of the
locations were taken on both sides, ca 100ft, of the
road because well outcrop nature can be found
along the road section and some stream section.
The distribution map of the study area is shown in
figure (3). The topography of the study area is
different from east to west, i.e., the western part has
low relief with soil cover and the eastern part has
medium to high relief with rugged terrain. In the
western part, highly oxidized zone is found after
soil cover area especially at GPS references (N 25°
23'30.6" and E 97° 38' 17.3") and (N 25° 23' 37.7"
and E 97° 39' 10.2"). The oxidized zone displays
very friable nature and one and half miles in width.
Based on the texture, constituent minerals and field
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Fig. (4) Photncraph :homng eausagc nature
pegmatite vein in granodiorite.

(Loc. N 25°21' 36.10", E 97° 47' 0.7")

Fig. (5) Photograph showing small
semicircular bodies with exfoliation nature in
hornblende granite.

(Loc. N 25°21'36.10" E 97° 47" 50.7")

criteria, igneous rocks can be divided into nine
types; pegmatite/aplite, homblende granite,
granodiorite, diorite, monzonite, dolerite, gabbro,
lherzolite and pyroxenite. The contact between
these rocks are quite complex. Almost all of the
igneous units possess seml-clrcular to batholiths
outcrop nature.

Pegmatite/aplite occurs as veins and small
dykes and they are linch to 10inches in width and
they intruded into metamorphic and igneous units.
The main constituent minerals are quartz and
feldspar with minor amount tourmaline. Almost all
of the dykes are unmappable and some veins show
sausage nature due to brittle-ductile deformation
(Fig. 4).

The dominant igneous rocks exposed in the
study area hornblende granite and granodiorite
which cropped out two third of the whole area.
They exhibit complex nature, i.c., change from
granitic to granodioritic composition within a
batholith. They occur as small semi-circular
bodies and boulder nature especially found around
the Wuyan village (N 25° 21' 36.1" and E 97° 47'
50.7"), Bum-Taung (N 25° 22' 54.8" and E 97° 44'
7.7"), In-want-Kaung (N 25°21'35.2" and E 97°45'
27.1") and Sadon waterfall (N 25° 21' 36.60" 97°
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Fig. A(()) Photo!,raph showing oval shape and
sharp margin mafic microgranular enclaves in
granite, (Loc. N 21' 358", E 97° 45' 30.1")

47" 34.5"). They exhibit light grey to
white on fresh surface while dark grey color on
weather surface. Some semi-circular granite bodies
show exfoliation nature and domal surface (Fig.5).
Hornblende granite possesses fine to medium-
grained texture and composed mainly of quartz,
feldspar, hornblende and biotite. Granodiorite
shaws medium grained texture and has more mafic
minerals and plagioclase feldspar than granite,
Various sizes of ellipsoidal shape mafic

microgranular enclaves are found in granitoids (Fig.

6). Their size ranges from 2cm to 3ft and are
generally in sharp contact with the surrounding
granitoids. They are composed mainly of
plagioclase, K—feldspar, homblende and biotite
with minor quartz and accessory pyroxene. The
presence of these enclaves suggests the
introduction of mafic magma into the magma
chamber and its subsequent cooling following
incomplete mixing. Some enclaves possess chill
margin which represents large temperature
difference from the host granitoids.

Monzonite is rarely found at Wuyan village
(N 25° 22" 16.1" and E 97° 30' 25.7") and its
exposure width is about 30ft. It has medium-
grained texture and is composed chiefly of quartz,
feldspar and biotite with hornblende. It occurs as
small semi-circular bodies and shows yellowish

brown color when weathered. (Fig. 7).

Diorite is found at the GPS references (N
25°23'47.7", E97° 37" 14.9") and (N 25° 22' 28";
E 97° 44' 10") and their exposure is about 80ft in
width and 401t in thickness. This rock shows dark
grey to greenish grey on weathered surface (Fig. 8)
and dark green colour when fresh. It possesses
medium to coarse grained texture and is mainly
composed of plagioclase and homblende with
biotite, Some enclaves contain same mineral
composition as the host diorite; however, the
texture is different, i.e., very fine grained.

Good exposure of dolerite dyke is found at
GPS references (N 25° 23' 2.8"; E 97°40' 27.7"),
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(N 250 22 37.3% E 97°40' 59.2°) and (N 25° 22’
48,8, E 9741 34.1°). It is fine-grained, hard and
compact nature (Fig. 9). Tt is dark greenish grey
colour on weathered surface and dark grey color
when weathered. Texture changes, i.e., basalt to
dolerite, occur within the same body. The outcrop
nature is small dyke to massive with highly jointed
which is rather weathered and mostly epidotized.
Small dyke width is 4.6m (151 with trending NW-
SE.

Limitedly outcrop of Gabbrao is found at
the bank of the Nant-Myin-Hka stream under the
Nant-Myin-Hka bridge (N 25°22' 47.9" and E 97°
34" 44"). Tt occurs as small boulder nature and its
extent is about 30ft in width (Fig. 10). It displays
dark grey on weathered surface and dark green on
fresh. It is hard and compact nature, medium to
coarse grained texture and chiefly composed of
pyroxene, plagioclase homblende with minor
amounts of amphibole and olivine.

Lherzolite and pyroxenite are found
near the Inwang Kaung Bridge especially at GPS
references (N 25 21' S1.5"; E97'45' 31.8"), (N 25
21'28.8" E 9745' 25") and (N25° 21' 51", E 9745'
32"). They are grey green to dark green color on
fresh surface and dark grayish green color when
weathered. They have coarse-grained texture and
are composed mainly of olivine and pyroxene.
They possess hard and compact nature and expose
as sheeted dyke (Fig. 11).

Fig. (7) Photograph showing yellowish brown
colour weather surface on monzonite. (Loc. N
25°22'16.1", E97°30'25.7")

They occur as rather complex nature, i.e.,
Jherzolite to pyroxenite, within a same boulder.
Partial or complete serpentinization is well
observed on weather surface. Various size of
pegmatite and aplite veins are intruded into
metamorphic and all jgneous units, indicating that
these veins are the youngest igneous unit of the
study area

Fig. (8) Photograph showin
colour weathered surface in massive diorite,
{Loc. N 25"23'47.7": E 97°37' 14.9")

i T n R R

Fig. (9) Photograph showing hard and
compact nature of dolerite. (Loc. N 25° 2]

b, L 4

Fig. (10) Photograph showing dark grey
weather colour in gabbro. (Loc. N 25°22'
47.9", E 97°34' 44")

AT
R R P

nature of peridotite and pyroxenite.
(Loc. N 25°21'28.8"; E 9745' 25")

Fig. (11) Photograph showing small sheeted dyke
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The petrographic analysis is based on thin
sections that were prepared from representative
specimens of the different igneous rocks collected
in the study area. Plagioclase compositions were
examined by thc Michel Levy's method. Modal
compositions were cstimated not only on thin
sections but also in hand-specimens.

Compositional zoning is quite common. Quartz
occurs in anhedral nature and their size ranges from
0.1 to 3 mm in diameter. In plagioclase, Anis»-Ann
in composition, albite and carlsbad twinned s
rather common. Most of the crystals show some
alteration and the crystal praing range in size from
1 to 5 mm in length. Hornblende has anhedral to

&

rs :

Fig. (12) Photomicrograph showing cloudy
appearance and untwinned nature  orthoclase,
anhedral quartz and homblende in hormblende

granite, (Between X.N)

Fig. (13) Photomicrograph showing Cross-hatched
twin in Microcline and poly-synthetic twining in
oligoclase of the granodiorite. (Between XN)

occur around the margin of homblende in diorite.
(Between XN)

Under microscope, pegmatite composed
mainly of quartz and feldspar that displays
hypidiomorphic-granular texture. Aplite exhibits
allotrimorphic-granular texture and it characterized
by very small grain size which infrequently
exceeds 2mm.

Microscopically, hornblende granite (Fig.
12) exhibits holocrystalline, hypidiomorphic to
xenomorphic-granular texture and consists of
potassium feldspar (35-45 %), quartz (30-35 %),
plagioclase (10 %), hornblende (5-10 %) and
biotite (~ 5 %). Accessory minerals include titanite,
allanite, apatite, zircon and iron-oxides. More than
half of the feldspar in this rock is potassium
feldspar especially orthoclase and microcline.
Microcline is clearly identified by its cross-hatched
twinning and their size ranges from of 0.5 to 3 mm
in length. Myrmekites are rarely found.

Fig. (15) Photomicrograph showing speckled
appearance in the core of zonned plagioclase and flame-
shaped perthitic exsolutions of albite in monzoite.
(Between XN)
subhedral form and the maximum size reach up to
3 mm in length. It is rather altered to form pale
green to grey green chlorite at its rims or along its
cleavages. Biotite occurs as tabular habit and their
size ranges from 0.3mm to 2mm in length. It has
abundant inclusions of titanite, zircon and opaque.

Microscopically, granodiorite exhibits
hypidiomorphic granular texture and composed of
plagioclase feldspar especially oligoclase (30-40
%), potassium feldspar (15-20 %), quartz (25-30
%) and mafic minerals especially hornblende (5-
10 %) and biotite (~5 %). Accessory minerals
include sphene, apatitt and iron-oxides.
Plagioclase, Ans-Anx in composition, shows
subhedral to euhedral outline and measures from
0.5 to 5 mm in length. Some grains exhibit zoning
and albite, carlsbad and polysynthetic twinning.
Plagioclase alteration to sericite is common.
Subhedral to anhedral potassium feldspar
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Fip (16) Pbotomicrograph showing ophitic
texnure in dolerite. (Between X.N)

| Fig. (18) Photomicrograph showing olivine,
diopside and enstatite minerals in Iherzolite.
(Between X.N)
and composed mainly of plagioclase feldspar
especially andesine (50-75 %), hornblende (1015
%), biotite (5-10 %) and quartz and orthoclase
(~5%). Tiny sphene, apatite and magnetite are
present as accessories. Plagioclase, Anso-Anso in
composition, shows roughly equal subhedral
nature and their size ranges from 1,5 and 3 mm.
They often exhibit zoned and twinned character.
Hornblende has strong pleochroism and their size
ranges from 1mm to 3mm in length, Some crystals
have cleavage in two directions that intersect at
approximately 56° and 124°, It is partly altered and
replaced by chlorite (Fig.14). Pyroxene especially
clinopyroxene occurs as anhedual grains ranging
fromimm to 5 mm in size. Intergranular quartz

4 '
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Fig. (17) Photomicrograph showing albite twin n
plagioclase of gabbro. (Between XN)
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Fig (19 Photomicrograph  showing
orthopyroxene and clinopyroxene minerals in
pyroxmite. (Between X.N)
in feldspars. Homblende displays subhedral 1
anhedral nature and the maximum grain siz
exceeds 0.3mm. Subhedral to anhedral biotite cm
be recognized by its distinctive pleochroism and
their size never exceeds 0.5 mm in length.

Microscopically, dolerite displays ophiti
texture in which plagioclase especially labradorit
(white grain with dark striping as a result of crystl
twinning) are partly to completely enclose by
pyroxene and olivine grains (coloured grains). I
consists of labradorite (45-55 %), pyroxex
especially augite and enstatite (3545 %) o
olivine (~5 %). Opaque oxides, apatite and sphett
include as accessories amount. (Fig.16)
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Microscopically, gabbro shows
hypidiomorphic granular texture and composed
mainly of plagioclase (50-60 %), pyroxene (20-30
%) and olivine and homblende (1-5 %). Magnetite
and ilmenite present as accessory minerals,
Plagioclase, Anso-Anzo in composition, commonly
labradorite occurs as euhedral to subhedral nature
and their size ranges from 2mm to 4mm in length.
They can be recognized by the presence of albite
twin, polysynthetic twin and display zoning (Fig.
17). Some grain shows speckled appearance in the
core due to fine inclusion of mica. Untwinned
grains display cloudy appearance due to alteration,
sericitization and kaolinization. Orthopyroxene
usually diopside is more influence than
clinopyroxenc. In some pgrains, the grain
boundaries alter amphibole mineral which
indicates fractional crystallization process. Their
size ranges from 1mm to 3 mm in diameter. Olivine
displays subhedral to anhedral nature and the
maximum size reached up to 2mm in diameter,
Under microscope, Therzolite (Fig.18) and
pyroxenite  (Fig.19) show coarse-grained,
halocrystalline  and hypidiomorphic to
allotriomorphic granular texture. Lherzolite is
composed of olivine (35-50 %), orthopyroxene
(20-35 %) and clinopyroxene (20-35 %).
Pyroxenite is composed mainly of pyroxene
especially enstatite (50-65 %) and clinopyroxene
(20-35 %). Accessory minerals include chromite,
ilmenite and magnetite. Olivine occurs as anhedral
nature with polygonal outline. Irregular fractures
common and their size ranges from 2mm to 3mm
in diameter. Serpentinization is frequently found at
the cracks of the crystal. Orthopyroxene especially
enstatite occurs as subhedral nature and their size
reach up to 3mm in diameter. Tiny anhedral grains
of chromite are concentrated within the enstatite.
Clinopyroxene usually diopside occurs in
subhedral crystals of short prismatic habit.
Chromite, ilmenite and magnetite occur as opaque
nature and varied sizes. It is rather altered to
tremolite-actinolite.

Petrogenesis of igneous rock

The study area comprises composite
igneous bodies, consisting of different outcrop
nature and different composition. The main aim of
this research is the outcrop nature and petrography
of igneous rocks, from which to get the criteria for
petrogenesis of igneous rocks. Therefore,
petrogenesis is described on the basis of previous
published literature, field data and petrographic
criteria. The following facts are the jointly suggest
the petrogenesis of igneous rocks from the study
area as follows:

1. According to the extent of whole outcrop area,
from eastem part of Washawng to Sadon
waterfall area, complex mixture of homblende
granite and granodiorite comprise 40 to 60 %,
diorite 1 to 5%, dolerite 5 to 25% and gabbro
and peridotite 1 to 5% (Fig.3). Textural
changes occur in some places, i.., basalt to
dolerite occur within a dolerite outcrop but
pillow structure is not found. Rhyolite and
dacite exposure are well observed at the
northeastern part of the area. The composition
ranges from basalt to rhyolite in volcanic is
corresponding by the peridotite-gabbro-
diorite-granodiorite-granite plutonic

sequence, This igneous suite is rather similar
to the Cordilleran-Type batholiths which
exposed along the American Cordillera.
Therefore, the igneaus rocks from the study
may be formed by plumbing system feeding
the continental arc voleanic.

2. Repeated alternation of extension and
compression  occurred  throughout  the
Mesozoic, presumably in response to
fluctuations i glohal spreading rates.
Extensional petiods probably promoted
upwelling  and  extrusion,  whereas
compressional periods inhibited magmatic
tise, providing sufficient crustal residence
time for magma ponding and fractionation.
(Winter, 2001, p.332)

3. Palaeozoic and Mesozoic evolution invalved
the rifting and separation of three collages of
continental terranes from eastern Gondwana
and the opening and closure of three
sticcessive ocean basins, the Palaeo-Tethys
(Devonian-Triassic), Meso-Tethys (Permian—
Cretaceous) and Ceno-Tethys (Late Triassic—
Cenozoic). The West Sumatra and West
Burma blocks were accreted to the Sundaland
core in the Late Permian-Early Triassic,
(Metcalfe, 2011)

4, The Shan-Thai or Sibumasu Terrane extends
from Malaysia, through peninsular Thailand,
Myanmar, West Yunnan, to Lhasa.(Source:
Wikipedia)

5. According to rock associations, petrological
and geochemical features and Sr-Nd isotopic
ratios, Zhang, et. al suggested that the
Myitkyina-Mogok ultramafic-dioritc  belt,
within the Cimmerian continental sliver, was
gencrated in a Jurassic continental margin arc,
which extended southwards to the Kyanigan
Hills (18 km northeast of Mandalay),
Mandalay Hill and Padatchaung, along the
western Shan-Thai Plateau. (Zhang, J.E. et.al.,
2018)

6. Mostly discordant and some concordant
structural relations to the country rocks. The
chilled border zones are present. Enclaves are
rather common in granitoids. Mafic
microgranular enclaves in granitoid pluton of
the study area indicate the process of partial
melting and fractional crystallization of basic
magma, and enclaves are trapped blobs of
basic initial magma.

7. Under the microscope, cross-hatched twin are
frequent in alkali feldspar. Zoning and
twinning are common in plagioclase.

8. Dolerite exhibits ophitic texture that indicates
the minerals crystallized out of the magma to
in a certain order: first plagioclase, then
pyroxene,

9. Temperature of country rock from the study
area may be greater than 450°C. The country
rock belongs to amphibolite facies.

The above facts jointly suggest that the
igneous rocks from the study area may be formed
as continental arc which related to India-Eurasia
subduction during the Mesozoic and Early
Cenozoic time. The magma source of igneous
rocks may relate the partial melting of subduction
oceanic plate generates primary magma and then at
the base of the less dense crust where assimilation
and the solidification of a gabboric crustal
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underplate process may take place. Subsequent

artial melting of this mafic underplate may result
From hem carried vpward by subsequent basaltic
magma.  Fractional  crystallization  and
contaminated by continental crust  materials
occurred when it travel through the crust. Some
granite and pegmatite probably formed by partial
melting of lower or middle crust,

Conclusion

The study area is situated about 11 km
enst of Myitkyina Township, Kachin State. The
igncous tocks exposed in the study area are
pegmatite/aplite, hornblende granite, granodiorite
diorite, monzonite, gabbro, dolerite, lherzolite and
pyroxenite. Various sizes of mafic microgranular
enclaves are found in granitoids. In accordance
with microscopic criteria, these igncous rocks
display medium to coarse-grained, hypidiomorphic
to xenomorphic-granular texture for intrusive and
subophitic and porphyritic texture in extrusive.
Petrographic ~ criteria  reveal . fractional
crystallization process, ie. the minerals
crystallized out of the magma to in a certain order.
Field data and petrographic criteria jointly suggest
that the magma source of igneous rocks may
communicate the partial melting of subduction
oceanic plate generates primary magma and then at
the base of the less dense crust where assimilation
and the solidification of a gabboric crustal
underplate process may take place. Subsequent
partial melting of this mafic underplate maz effect
from heat passed upward by subsequent basaltic
magma.  Fractional  crystallization  and
contaminated by continental crust materials
occurred when it travel through the crust. All of the
above facts collectively suggest that the igneous
rocks from the study area may be formed as
continental arc which related to India-Eurasia
subduction during the Mesozoic and Early
Cenozoic time. To know more detail tectonic
history for SE Asia and to explore the precious
materials of Kachin State, many researchers should
make researches in Kachin State.
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Abstract

Geochemical data of plagiogranites associated with ophiolite complexes Kyaukphyu and
Webaung Ophiolite are presented. Plagiogranites occur as dykes ot intrusive bodies in the
uppet part of the gabbrodolarites or diabase section in the ophiolite sequence. On the basic
of normative An-Ab-Or diagram. most of studied plagiogranites are classified as tonalite
and tronhdjemite, They are typically low in K30, FeO and MgO. They also contain low to
moderate Al;03 but light SiO; and Na;O. Their ocean ridge pranite notmalized patterns of
trace elements displaying low contents of HIS and high contents of LIL elements are very
similar to those of the volcanic arc granites. But assuming that in trace element pattern
clevated K20 and Rb contents are result of alteration. The using of Peacock index teveals
that they are characterized by calcic character what is typical for supra-subduction ocean
ridge granite. The studied plagiogranites are probably formed in extensional conditions
above a subduction zone and in terms of their origin the most probably related to crystal-
liquid differentiation processes.

Keywords: plagiogranites, supra-subduction ocean ridge granite, crystal-liquid

differentiation
Introduction

All ophiolite complexes in small volume
are high SiO2, low K20 leucocratic rocks of
hypabyssal type. They usually occupy the upper
section of the ophiolite sequence and are related
with layered or massive gabbro. Since these
leucocratic rocks contain potassium feldspar only
in very rare instances, the term plagiogranite is used
as a general descriptive term. The term
plagiogranite describes a leucocratic rock made
primarily of plagioclase and quartz, with minor
ferromagnesian minerals, virtually devoid of K-
feldspar and with very low bulk KO typically
around 0.2 % [in7]. Small volume of felsic
magmatic rocks associated with ophiolitic
complexes has compositions ranging from granite,
through trondjemites, albite granites, albitites,
quartz diorite and tonalite to diorite. [in7] proposed
that the name oceanic plagiogranites for the
plagiogranites associated with ophiolites to avoid
the confusion with the same rock types originated
in the continental environment.

Three different processes have been
suggested for the origin and development of
plagiogranites in the oceanic environment. The
formation of oceanic plagiogranite has been
featured primarily to either:

2. Liquid immiscibility in silicate melts and

3. Partial melting of basic rocks under hydrous
conditions [in 4].

However, the most common process of
formation of plagiogranites in the ophiolites is
fractional crystallization [in 7). It is obvious that a
single process is not responsible for the formation
of plagiogranites but a combination of two or more
processes. Generally felsic/intermediate rocks with
a similar chemistry and petrography to
plagiogranites are also relatively common
occurrence in modem, and analogous, ancient
oceanic settings such as mid-ocean ridges, island
arcs, and back-arc basins [7].

Field relations and petrography

Leucocratic acid and intermediate rocks
are found some localities in ophiolitic complexes of
Kyaukphyu-Webaung area. They usually occur as
vein, dikes or small intrusive bodies in the upper
part of the gabbrodolerite or diabase section in the
ophiolite sequence. Sometimes they also intrude
the mantle peridotite parts of the ophiolite
sequences. The thickness of the dikes is commonly
in the range of centimeter to meters. Investigated
plagiogranites encompass a wide spectrum of rock
types as granite, granodiorite, tonalite and
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Figure (1)(a) Plagiogranite exposure at the base of Ayo Taung on the west bank of Nans;i?'(m?mg (Loc.: 2}'
12° 01.5” N, 96° 07" 23.8'° E), (b) Oscillatory zoning in plagiogranite and (c) Sericitization observed in

plagioclase feldspar, under XPL

* 1. Crystal-liquid differentiation process from tronhdjemite. The textures of the plagiogranites are

primitive basic magma or

determined by the position in the ophiolite
sequence. They vary from allotriomorphic and
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hypidiomorphic granular types to snl)pmphwi!ic
type being characterized by the micrographic,
myrmekitic or granophyric groundmass,  The
plagiogranites gencrally “exhibit more ot less
cataclastic deformation (Fig.1, 4).

The principal minerals in plagiogranites are quartz,
albite or acidic plagioclase and  sporadically
amphibole Accessory minerals are represented by
apatite, zircon, rutile and magmatite. The rocks are
always more or less altered containing different
socondary minerals such as actinolite, chlorite,
epidote, coisite, prehnite, muscovite, sericite and
sphene. Quartz commonly occurs as anhedral,
smaller interstitial grains which display wavy
extinction. Plagioclase observes as subhedral to
anhedral crystals which display extinction and

zoning s sometimes present in albite, Oseill

! \ - a . a
mnm% is also noted (Fig.1, b). Most plaginctlg
crystals are partially altered to sericite along qi‘,'
twin planes and cleavage traces (Fig.1, c). ¢

Geochemistry
Analytieal tecliniques

Major elements and the trace elements
the four samples were measured by wavelengyy,
dispersive X-ray fuorescence spectrometry in
URC (University Research Center) of Mandalz,
University and Kyusu University of Japan. Tpg
major oxides of the flagiogranites in ophiolite suj,
are shown in table (1) and minor and trace elemen;,
are in table (2).

Table (1) Major oxides of Plagiogranite in Ophiolite suite

Sample No. :;h Si0: | TIO: | ALOs | FeOs | FeO | MnO | MgO [ Ca0 | NaO | KO | P05 | H:0 E
26086 O 4 mm |03 | 1282 191 |om [160 [107 [380 [035 [o0s |20¢ |90
200 A D ms1 |06 | 1244 399 (001 [202 [043 [393 [009 |00 [175 | 9954]
202 + 3[ s on [uss |24 |16 [012 [203 [139 [37 [01s [o01s [ 196 | 9995
2804 X 46923048 | 1385 459|013 250 | 162 |357 |08 |00 [301 | 9995
Table (2) Minor and Trace Elements of Plagiogranite in Ophiolite Suite
Incompatible (ppm) - LIL (ppmm) HFs (ppm) c@wmhle(ppmﬁ
Sl 00 | i loo| o foufza | v ko (B | s o |z [ || v | s |as |0 al
No. | Graph ‘ :
2608 (© 1| 8 [43] 0] 2 {0 |46 3 |z |28 0 123 |0 |8[na|s |5
203 (&7 |70 )3 (19 T 106 0 (210 4 (0 (401332135
200 |4 3) 6 [28]0 |23 |54 [52] 0 |6]108 o (|3 o [s w01
204 (X 4|3 (35[0 |5 |e7|39[n2 |70 |ur|as]|0]|afir]2]2
Bulk Rock Geochemical Results (69.23-75.90 wt %). The higher content of ALQ:

The K20 content of plagiogranites from
the investigated area is low (0.09-0.81 wt %). The
content of Na;O is very high (3.57-3.93 wt %) and
the A0 content is moderate to high (11.88-13.85
wt %), whereas SiOz content yields high values

Classification

According to Si02 vs. Na;0 + K20
In the Ab-An-Or normative triangle of [8],
the plagiogranite falls in the tonalite field and
trondhjemite field (Fig.3 A). In CaO -ALO; -

in the plagiogranites is likely due to plagioclase
accumulation [7].The contents of iron and
magnesium oxides are also generally low. All of
these factors are typical for plagiogranite from
ophiolite complexes all over the world [4].

diagram, the plagiogranite samples in the study
area fall in the granite filed with exception one
sample which falls in granodiorite field (Fig. 2).

Na;0+K:0 plot [12] the plagiogranite sample is
included in the peraluminous field (Fig. 3 B).

X 4 Do
A N -

L] ® ® ”n ”»
Figure (2) TAS diagram Showing the classification and nomenclature of plutonic rocks (6]
10
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Figure (3) (A) Normative Ab-An-Or diagran for plaglogranites of he study drea which fall in
the tomalitie field and in the tronhdjemire field (8], (B) Terttary plot of CaO- Al0y-
NaOK0 disgram thowing the plagiogaranited in peralisiinous feld [12)

The Si0; vs. KyO diagram of [10] indicates that  fall in the oceanic plagiogranite field ‘;Fig.‘m).
the qlagiogmnitcs have the oceanic character [t also demonstrated that the nature of extreme
(Tholeiite Series) (Fig. 4A). Morcover, the same  low potassium content in these rocks.

plot of [2] shows that the plagiogranite samples

~

® 4 Continents] "'“""}"
I3 Hheleitde baast
- 1 4
'_4 e 15gh K cakadaine 105 211alioe ceeaede {‘
3 bl B I F bty ot BRI
- g I .
Caloakaton {
e Sahes o .. OceanicMagaprrts)-
;-
4 e vl -
[ %
- T T T T T 4’? : ¥ ¥ >
4 % 55 W & N « % L L ®
S0y 50
@ ®)

Figure (4) The Si0; vs. K20 diagrams of (A) Peccerillor and Taylor, 1976 showing the
plagiogranites in tholeiitic series (B) [2] indicates the plagiogranite falls in the
oceanic plagiogranite field.

2 14
L]

FeOtomy)

(A) ®
Figure (5) (A & B) SiO2 versus total TiOz and SiO; versus total FeO diagrams showing the

environment of plagiogranite rocks [15]. : .

The use of SiO: versus TiO:and total FeO  ~ low pressure melting of hydrated oceanic gabbro
diagrams indicates that the plagiogranites fall in  produces plagiogranite melts.

ophiolitic plagiogranite field (Fig. 5A & B). The petrogenetic studies of plagiogranites

Petrogenesis of Plagiogranite of ophiolite suites are complicated by post-

Si0: - enriched plutonic rocks within the lower megmatio structural, mincralogical and chemical

oc eazm ¢ crust I(;ioritcs and quartzdiorites are changes. Plagiogranites from the ophiolite suites

believed w0 b6 generated by magmatic processes are commonly associated with layered or massive

gabbro at the top of the cumulate portion of

similar to those active in present-day mid-oceanic iolites. which represent sections of former
ridges. But few others have indicated that gg:;:{g?m: ISk fep

plagiogranites may represent partial melts and thus o
means more complex set o rroccsscs. Recently . Ophiolite assemblages commonly bear
accepted the idea of partial melting implies thatthe ~ evidences of hydrothermal ~ alteration, due to
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Figure {6) (A) All samples lie within the oceanic plagiogranite filed of K;O vs. SiO:
diagram [$]; (B) lie in the mantle fractionates regime of Ry vy Rz diagram [1].

The rocks investigated from Kyaukphyu-

formed through partial melting of mafic oceanj
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Figure (7) Whole rock petrogenetic discrimination (plagiogranit) diagram of TiOz vs. Si02
[in7)

Webaung area contain TiO2 concentrations both
above and below the limit for experimental MORB
fractionation (Fig. 7).

A ternary plot with Si02/50-TiO2-K20 as
apex can be used to discriminate between
immiscibility, fractionation and anatexis. Therefore,
a combination of TiOz vs. SiO: plot with a temnary
plot using this diagram can be used to discriminate
on the origin of natural plagiogranites [in7].

The ternary plots of AFM and Ti02-K20-
$i0/50 diagram proposed by [in 7] (Fig.8A & B)
indicate that the plagiogranites are calc-alkaline in
character. Most of the samples overlap both
fractionation crystallization of MORB and hydrous
partial melting of mafic oceanic crust.

However, a distinctive compositional
feature identified in experimental partial melts of
hydrated gabbro and diabase in low TiO:
concentration (<~ 1 wi% at SiO2>~ 55 wt %), a
diagnostic indicator of natural plagiogranite
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crust [in7).

The Harker diagrams indicate th
magmatic histories of the Kyaukphyu-Webaun
area, The trend presents in the Harker diagram:
(Fig.9) is typical for the evolution of a magma suit
such that Mg, Fe and Ti decrease with increasing
silica content whereas Na increase. Al and K
decrease with increasing silica content. K would be
expected to increase with increasing silica content.
This transition from K enrichment to K depletion
for the Kyaukphyu-Webaung samples may
represent a change in the dominant fractionating
phase which controls K such that a K-rich phase
began fractionating at 69 and 75 % SiOz.

(8 CamScanner


https://v3.camscanner.com/user/download

15t Myanmar Intérnational Science and Culture Conferetice 2019

NazO appears to increase with increating
silica content rapidly above 75 %% SiOs.
Alternatively. partial melts of & source rock could
have been initially poot in K and tich in Na until 4
K-rich phase began late melting when the magma
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Figure (9) Harker's variation diagram of plagiogranites from Kyaukphyu-Webaung area.

became SiO: rich. This late melting could have
temporarily added K to some magma, which
subsequently became diluted as the melt volume
increased, relatively lowering K and Na
concentrations ‘along with SiO2. Regardless of
mechanism, something clearly changed in the
evolution of these magmas at approximately 73-75
% Si0:. This may be due to the loss of an important
Si-rich mineral and the replacement of the major

lithophile (LIL) elements and high field strength
(Hfs) elements [11]. LIL elements (e.g. Cs, Rb, K,
Ba) tend to be more mobile which causes
concentrations to be affected by aqueous fluids,
whereas Hfs elements (c.g. Y, Zr, Nb) tend to be
immobile and controlled by the melt source and

petrogenetic  processes such as fractional
crystallization [11].
3

4)

Figure (10) Spider plots of (A) chrondrite normalized composition of plagiogranite {14];
(B) NMORB normalized of trace element composition of [13).

Chondrite-normalized plots for the plagiogranite
rock samples are shown in figure (10 A) and figure
(10 B) shows trace elements normalized to
NMORB with a combination of LILEs and HFSEs.
The normalized patterns of plagiogranite rocks

13

display enrichment in Ba, Rb but Sr is enriched in
sample no. 1 and depleted in sample no. 2, 3 and 4,
and depleted in Nb and Y, whereas Zr is

enrichment.
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Figure (12) all plagiogranites lie‘:‘wiihiq the calcic filed of Si0z vs. Na:0 + K20-CaO [2].

Discussion for Tectonic Setting

According to [9)’s tectonic setting,
granitoids can be classified into collision granite,
volcanic arc granite, within plate granite and
oceanic ridge granite. Each group can be further
divided into tectonic and petrologic sub-groups.

Oceanic plagiogranites are assumed to
have formed at ocean ridge. They could be formed
not only at subduction-unrelated ocean-ridge, but
also at subduction-induced ocean ridge. The
former are named as ‘normal’ if their main
volcanic product is an N-type MORB and
‘anomalous’ if dominated of E-type MORB [in 4].

The subduction-induced oceanic ridges
could also be ‘normal’ if their associated basalts
are N-type MORB, but they are described as
‘Supra-subduction zone’ (SSZ) if their volcanic
product has an island arc tholeiite or boninite
character [in 4].

field [in 4].

Plotting on the discrimination diagray
(Fig. 11 A) of Nb vs. Y three samples fall in ti
field of VAG + Syn-COLG (volcanic arc graniy
and syn-collision granites) and one sample plotsit
the field of ORG (ocean-ridge granite) of [9)
However, in the log Rb — log (Y +Nb) tectoni
discrimination ~ diagram  [9], the studi
plagiogranites plot in the volcanic arc granite ficl
(Fig. 11 B).

Using the [2] reveals that the plagiogranites of ty
present area have calcic character (Fig.12), whid
is typical for supra-subduction ocean ridge granil
[in4).

CONCLUSION

The plagiogranites of the investigat!
area are tonalities and trondhjemites. Thet
petrographic and geochemical ~characteristic
closely resemble volcanic arc granites having lov

~ contents of HFS and high contents of L
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elements, Using the AFM, the Ti0:-K:0-Si0»/50
diagram, and the spider diagram, they are resulted
from MORB fractionation and anatexis. However,
the characteristics of plagiogranites  from
Kyaukphyu-Webaung arca are  peraluminous,
tholeiitic, calcic, oceanic and ophiolitic 4t
volcanic arc and mantle fractionated. Therefore, it
can be concluded that they could belong to supra
subduction oceanic ridge granites.
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Abstract

The purpose of this research is to investigate the
exposed along the bank of the Ayeyarwady River,

stratigraphy and structure of the rock units
at the first defile area. The presented results

are mainty based on the ficld observations and petrographic analyses, This area is situated in

the northern part of the Tagaung-Myitkyina belt of the

eyarwady province. The

predominant rock types of the sludf' arca are peridotite (harzuburgite, Therzolite and wehrlite),

scr(cminitc. and gabbro. The phg
rocks. The dvke units, pillow

litic slates are occurred at the basal part of the ultramafic
asalt, preywacke, tadiolarian chert (red and green) and

Orbitolina rich limestone are minor rock unils. They are exposed in close proximity to one
another within a small and narrow region. All these associated rocks are highly deformed by

tectonism. The major fault thrust up 1

he mafic and ultramafic body to form high lands rising

above low level plain and trending N-§ direction. These rock sequence and structure of the
study area lead to a deformed and dismembered ophiolite suite.

Keywords: ultramafic, mafic, serpentinite, ophiolite, Orbitolina

Introduction

The study area is located about 73 km
Southeast of Myitkyina and 60.7 km Northwest of
Banmaw, in Sinbo Township, Myitkyina District,
Kachin State. This area is bounded by North
Latitudes from 24" 39" to 47' and East Longitudes
97 01' to 06", vertical grids 012 to 080 and
horizontal grids 280 to 430, of the UTM map
(2417 1-2). This area is situated in the northern
part of the Tagaung-Myitkyina belt of the
Ayeyarwady province Mitchell (1981). The
purpose of this research is to investigate the
stratigraphy and structure of the rock units
exposed along the bank of the Ayeyarwady River,
at the first defile area.

Materials and Methods

The study carried out for achieving the
desired goals and objectives included two stages:
field studies and laboratory studies. The data
collected and checked, both in the field work and
combined to prepare the fairly detailed geological
map. The representative rock samples were taken
off the different rock units in the area. Field
observations were with the petrographic
examination of 100 thin sections for the
identification of detailed mineralogical character,
textural features and other structural features. The
classification and naming followed the IUGS
classification and William, Turner & Gilbert (1982)
for igneous and metamorphic rock and Kerr (1959),
for optical mineralogy study. Sedimentary rocks
are mainly based on Tucker (2001), Raymond
(1995) and Danham (1963).

16

Results and Dissussion
Regional Geologic Setting

The study area is a northern continugy,
of the Tagaung-Myitkyina Belt of Uppl:
Ayeyarwady Province of Mitchell (1981). It
situated along the western rim of Sino-B
Ranges extending from, Sumprabon in the
through Myitkyina area and Banmaw, Shwegu o,
Tagaung in the south. The study area lies in
Eastern Ophiolite Belt of Hutchison (1975) g
Hla Htay (2006).

Structure

The mafic and ultramafic rocks o
ophiolite suite in the study area are mostly formip,
as inliers and oceanic rock units as outliers. In thy
area, mainly peridotite and partly dunite ay
pyroxenite are partially to wholly alter g
serpentinites. Serpentinites are originally relat
with tectonic movements, and mostly found ney
the contact of faults and thrust fault. Nearly g
ultramafic rocks react to shallow tectonism by
brittle fracture and characteristically exhibit ;
cubic set of joints. These joints control ty
invasion of water into the peridotite and devely,
the serpentinite mesh structure down to the olivin:
grains (Coleman, 1977) (Fig.1).

Ophiolite igneous cumulates show
systematic variation in the crystallization sequence
of minerals corresponding to the petrologic
diversity of the underlying peridotite mantle. The
ultramafic and mafic units are shown faint layering
suggestive of cumulate structures at some places
(Fig.2). Most of them are layered and te
individual thickness of these layers about 3em.
gggxe layers are tilting at high angles as towar
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Figure 1 Photomicrograph showing (2) well-developed mesh textures found in serpentinite (N 24° 44 32.1" &
E 97° 03 29.0", XN) (Ol= olivine, An= antigorite)

Figure 2 Photomicrograph showing cumulate texture in serpentized dunite, (N 24° 45' 50" & E 97° 03
41", XN) (Ol = Olivine, Ser = Serpentinite).
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of ultramafic body parallel to the Ayeyarwaddy
River. The prominent joint sets developed in these
rocks are trending nearly NW-SE. According to
this joint pattern the force direction may be nearly

Pyroxenite dyke which intrude ultramafic body
near southern part of Weigyi village and trending
NW-SE direction (Fig.3). The mafic sheeted
dykes, dolerite and basaltic dykes act as feeders
for the overlying pillows (Figs4, 5, 6 & 7). In Stratigraphy
some places they are also intruding phyllitic slate

t (N 2439 53" and E 97°05' Six main rdck units were occurred in the
gx_;g)x'ﬂmaﬁc maly i 108 research arca. All these associated rocks are highly

L. . deformed by tectonism. They are exposed in close

Foliation  can only _be scen in proximity to one another within a small and
metamorphic units of phyllitic slate and  parrow region. Stratigraphically and structurally,
Hornblende gneiss. Phyllitic slates are highly  the rock suite of the study area belongs to the
folded and jointed. Locally, they show recumbent  gphiglite suite. The sequence of the rock units

fold with westerly dipping axial planes. The slump d in thi i in Table 1& 2 and
folded limestones indicated the marine slope area E?‘?E%e) Py e TR =

between shelf and basin (Fig.8). .
- Ultramafic and related rocks: The main rock
Generally, most rock units in the study units of the ultramafic body arc peridotite
gr‘%a aTr'tt:c contlz::%s of al-l mck‘::‘nits lgrl::“;i;r(:)w:r:d (harzbltxirgltte, I_}l:hemh}e an‘;i tw ehr-lrx{‘e) i

- serpentinite  with minor dunite.

faulted contact. Characteristic features of tectonic  yellowish-brown to dark-brown, m,dﬁm a{ﬁ
movements are also observed as slicken side and  coarse - grained units and well-exposed around the
drag folds in some places. We%yikvillagﬁ: I;yr_oxex:iite n;ost prgbably occurs
The western and southern part of the 5 dykes which intrude ultramafic body and
study area is bounded by north-south trending trgndmgdto %’ 4N‘1‘VG,'SE,, d“;“‘""' They can be
regional fault (Sagaing fault). To the east and ~ Observed at 09" and E 97" 04' 37" near
south-cast is covered with highly deformed Southern part of the Wegyi village with layering
Mogok Metamorphics. And compressive force of w;ltihgnhthe “Jmaﬁc roclgf}.‘Mpst °fthl°m - p;le-
subduction zonergas been exerted since Mesozoic ~ WHtis tl° aiep'?r"’l"} v vitreous lustre which
era. Therefore, the rocks of the area are highly ~ aftracts local people's fancy as synthetic jade.
deformed and disturb. The ultramafic and mafic ~ Scrpentinites are the alteration product of

: : o ultramafic rocks and show green color with soapy
body is thrust up to form high lands rising above fid mi- sy fo on. their surface

low level plain. (Figs.10&11),
The east dipping major thrust fault in the
present area is situated along the western margin
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Mafic and related rocks: Gabbroic complex is
found as leucogabbro and olivine gabbro,
Leucogabbro are coarse-grained, light to dark-
grey in color and highly jointed. Olivine gabbros
are dark grey in color, medium to coarse-grained,
hard and compact. In generally, both of these units
are showing boulder structure but some are
showing layer structure (Fig.12).

Mafic sheeted dyke complex: As mafic sheeted
dyke complex, the dolerite dykes occur in the
lesser portion of ultramafic body and it is intruded
into sandstone unit of Jurassic in age so that it may
probably be Jurassic in age. They are fine to
medium-grained and showing exfoliation
characters in some places. The intrusive basaltic
dykes are greenish-grey to dark-grey in color and
£or;ngg as perpendicular to the river section (Figs.3,
,5& 6).

Metamorphic rocks: They are composed of
hornblende gneiss and phyllitic slate. Near Weigyi
village, homblende gneiss is medium-grained,
thin- to medium-bedded, dark-grey on weathered
surface and grey-green on fresh surface. It is
generally gneissose which only occurs in a contact
shear zone at the base of the ultramafic body.
Phyllitic slate is fine-grained, thinly foliated and
well fissible. This unit show buff to grey-color,
highly folded, jointed and brecciated at the
southern part of the study area (Figs.13&14).

Ngapyawdaw Chaung Formation: The present
study follows up the name "Ngapyawdaw Chaung
Formation" is used for the combining of greywacke
(feldspathic lithic greywacke), chert, pillow basalts
and Orbitolina limestone. Greywacke in the area is
greenish to dark-grey in color, fine to medium-
grained, and medium to thick-bedded (Fig.15).
Radiolarian bearing cherts are thin to thick-
bedded and fine-grained texture (Fig.16). Both red
and green chert can be observed in the study area.

-
a

b Aiid agla,
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Fipure 3 Photograph  show,
pyroxenite dyke in the outcrop
24 4596" & 1197 03'35")

Figures 4 and 5 Phatography |
Gabbrofe rocks (4) showing gy,
(b) layered structure, (N 24°44'35 )
& [ 970127.5") and (N 24°46'35
& E970327.5") '
Figure 6 Photograph  show,
doleritic dyke intruded it ﬂﬂ'l'm,,u'
rock complex and phyllitic slafe
2442525 & F 97'0-3" 17.3") !
y + Figure 7 Photograph showing basafy,
i dyke intruded in phyllitic slate 3.,1
sedimentary units. (N 24°44'32" &y
9703'30") '
Figure 8 Photograph showing sl
falded limestones indicated

¥ marine slope area. (N 24°40'03" ¢,
= 970522.8")
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Generally, they are well-bedded (bedded chex
but massive in someplaces. Chert and chalcedon;,
quartz are interbedded and well-exposed wiy
green chert at the Pashaw area. The trends of f,
units are NW-SE. The Late Jurassic age of th,
greywacke, the red chert and the green chert z,
situated in sequential order which can p,
correlated with those rock sequence exposed i,
Myitsone area and Ngapyawdaw Cha
Formation of Tagaung Taung Area (La Ja, 193
and Hla Ht:i’ 2006). Basalts are exposed along ths
western bank of the Ayeyarwady River (Fig.7)
The types of basalt are amygdaloidal basaf,
pillow basalt ad massive basalt. They are bluig.
green to dark-green in color, very hard anj
compact. Orbitolina sp. rich limestones m
medium to thick-bedded, grey to bluish-grey coly
on the weathered surface and its fresh surface
bluish grey colour (Fig.18). Locally, they a
found as massive and calcite vein are ay
common. They overlie the greywacke and thezg:
may be early Cretaceous (Hamedanian et a/, 201))
The unit is nearly NE-SW with dip of abou
23'/290". At the present area, greywacke, chen
limestone and mélange are found as alternating
sequence.

Melange: They are found on both sides of tx
Ayeyarwady River and are found as alteratiy
sequence with other units such as chert, limestox
and greywacke, Several sizes of clasts are fou
in the melange zone. It can be found as massiv
boulder and crinkly texture is also observed. Thet
morphological features are rough on their surfu:
just like megaporphyritic texture and all the clas
are not well rounded and sorted. The entire rock
unit in the study area is present as clasts in thisu
(Fig. 19). It may be correlated with Pleistoces:
age of the Myitsone area.

Alluvium and gravel bed: Recent alluvial !
gravels (Quatemnary) occurred wide spreadly ¥
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the study area especially cast and west banks of
the Ayeyarwady River. Recent river terraces are
also found as conglomeratic bed. This unit occurs
as distinct fan-shaped bodies in low-lying area.
This fanglomerate consists of pebble to boulder
size of the other surrounding units and appear as
wedge shaped in stream section (Figs. 20 & 21).

Correlation and Age

The possible stratigraphic position and age
are determined regarding on the ficld observations,
petrographic analyses, lateral continuity to the
established lithostratigraphic units and lithologic
correlations. Correlations with neighboring area
are shown in Table. 2.

The following descriptions are used to
postulate the 'possihle age for ultramafic and
related rocks of the study area.

Ophiolitic rocks from near Myitkyina were
studied by Yang ef al (2012) who described late
lower to early middle Jurassic from zircon U-Pb
ages. Rock units in the present area arc
lithologically similar and laterally continuous to
those of the rock near Myitkyina area.

Maung Maung et al (2014) in Myitsone
confluence of Myitkyina area assigned

interbedded mustone, greywacke, siliceous tuff,
rare chert and thin limestone to the Ngapyawdaw
Chaung formation. The red chert and red clays

contain radiolarian of Middle to Upper Tithonian
(latest Jurassic) age.

Hla Itay 52006) noted that metamorphic
rocks associated with ophiolite suite and
Cretaccous  limestone  of  Myitsone  Area
(confluenice of Ayeyarwady, northeastern part of
the smd{' area, are equivalent of Ngapyawdaw
Chaung Formation of Triassic to early Cretaceous
age.

From above mentioned criteria, ophiolite
and related rocks of in the study area are
tentatively assigned as the age of late Triassic to
Pleistocette.

Conclustons

The tock types exposed in the study area
are ultramafic- mafic and related rocks, the dyke
units, pillow basalt, greywacke, radiolarian chert
(red and green), Orbitolina rich limestone and
phyllitic slates. They are exposed in close
proximity to one another within a small and
narrow region. All these associated rocks are
highly deformed by tectonism. The major fault
thrust up the mafic and ultramafic body to form
high lands rising above low level plain and
trending N-S direction. These rock sequence and
structure of the study area lead to a deformed and
dismembered ophiolite suite.

Figure 10 Photograph showing outcrop of
. peridotite (Harzburgite). (N 24°47' 07" & E
~  97°04'37") <

i Figure 11 Photograph showing smooth
shining, dark greenish color and soapy feel
surfaces of serpentinite (N 24'44'32" & E
97'03'30") '

Figure 12 Photgraph showing highly
jointed serpentinized gabbroic rock in
outcrop. (N 24'44'2.4" & E 97°03'32.5")

Figure 13 Photograph of Phyllitic Slate
showing (a) highly jointed and nearly
vertical dip (b) highly folded in nature (N
24'40'29.9" & E 97°04'35.7")

Figure 14 Photograph showing thin- to
medium-bedded, dark-grey color
hornblende gneiss in the south of Weigyi
village. (N 24'45' 58" & E 97°03'38")

Figure 15 Photograph of medium to thick-
bedded, dark-grey color greywacke. (N
24°39'47.3"&E 97°05'35.9").
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Mineralization, Mineralogy and Paragenesis of the Precious and Base-Metals at
Tatlet Area, Mohnyin Township, Kachin State

Aung Naing Thu, Associate Professor, Department of Geology, University of Myitkyina
Chit San Aung, Lecturet, Department of Geology, University of Shwebo
Abstract

The rescarch area is situated in the NW of the Lake Indawgyi, Mohnyin Township in Kachin State.
Tt consists of two tock units, namely igneous « serpentinite, basalt and gabbro; and metamorphics -
talc chlorite schist, epidote muscovite schist, actinolite schist, muscovite schist, graphite mica schist,
gamnet mica schist, horblende biotite schist and micaceous quartzite, The ptirpose of the research
arca is to investigate the mineralization process, mineralogy. paragenesis and types of mineral
deposit. In order to know above that, samples were performed with X-ray Analytical Microscope,
the Atomic Absorption Spectrometer (AAS) and vre microscope. As a result, the mineralogy of the
vein can be recognized into two paragenetic stages. The ore minetal assemblages consist mainly of
pyrite, chalcopyrite, galena, sphalerite and minor arsetopyrite. Gold mainly oceurs as primary in
quartz veins, sulfides ~ quartz vein and in the ambient of rock alteration zone. The vein related
alteration is characterized by silicification, sericitization and chloritization from inner to outer.
Finally, we can conclude that the mineralization at Tetlet arca might probably possess the
characteristics of low-sulfidation epithermal style although they may be found in wide range of
epithermal to mesothermal system,

Keywords: Mincralization, Epithermal, Mesothemal.

INTRODUCTION Purposes of Study
Location, Arial Extent and Accessibility This research intends to focus the following:
The study area is situated close to the 1. to investigate the mineralization processes,

2. to interpret the ore mineralogy and
paragenesis of the precious and base metals.
3. to describe the types of mineral deposits.

northwestern part of the Lake Indawgyi, located
in Mohnyin Township in the Kachin State of the
Northem Myanmar. The area is bounded by
Latitude 25° 20" N and 25° 24" N and Longitude

96° 16" E and 96° 22" E in one inch to one-mile Methods of Study

scale topographic map of 84-C/7. It is 5 miles (N-
S) long and 6 miles (E-W) wide, covering
approximately 30 square miles.

It is accessible through the recently
developed Nyaungbin-Saingdaung pass from
Hopin on the Mandalay-Myitkyina railroad and
Belumyo-Namma pass from Mohnyin on the
Mandalay-Myitkyina railroad only during dry
season. The location map of the study area is
shown in Fig.(1)

1 r) i

et
i

The one-inch topographic map 92 C-7 is
used as base map. The map is enlarged to a scale
of 4 inches to a mile. GPS instrument and Brunton
compass are used extensively in the field, for
measuring specific locality, dip and strike of the
mineralized veins. About 20 ore samples are
polished for examining under ore microscopy.
Detailed studies under ore microscopy are used
for petrographic analysis and ore mineralogical
study and the results are used to interpret the

e

L
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paragenesis of the ore minerals. In order to know
their paragenesis from the auriferous vein in Tetlet
area (20 samples) was performed with X-ray

Analytical Microscope at the Mandalay
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University  Resenrch  Cetiter,  University of
Mandalay, Mandalny and 4 vein samiples were
pnntyzed with Atomic Aheorption Spectrometer
(ASS) in Futre Mining Comipany.

Rock Uhits

The nren undet investigation is located
betiween the Trung Chitihg Fault and Sagaing-
Noryin Faolt. This nrea is chiefly composed of
ignecus and metamorphic tocks. The peolopical
npes of these tocks fite regarded A8 oSt probably
e Jurmssic to early Cretaccous for the
metamorphics and  Cretaceous 10 Eocene for
igneows rocks respectively. Based on the field
observation and the possible rock sequence is (in
descending order) shown in Table (1).

Lifhologic Unit Ares
Alteviom Quaternary
Ygneons Rocks AN
4 & Cretaceous to

Gabbro

Metsmorphic Unit Eocene

Tale chlorite schist

Epidote muscovite sch

SSuseritdhint Late Jurassic to Early
Graphite micalschist Cretaccous
Gamnet mica schist

Micaceous quartzite

MINERALIZATION

Based on the field observation, gold mainly
occurs 2s primary in quartz veins, sulfides (base-
metal sulfides and pyrite) - quartz vein and in the
ambient wall rock alteration zone, replacement
and dissemination in serpentinites and in
secondary enrichment gossans zone. Gold veins
are found as laminated, stylolaminated and
massive veins and veinlets. The mineralization is
mainly in the forms of veins and stockworks
althongh disseminated and replacement types are
locally found as well. Precious metal is usually

bulky and associated principally with Pb and is
alomost invariably hosted in phyllitic schists.
Many other gold workings are confined to narrow
mineralized zones. The largest vein at Thway
south of Tetlet is some 1m thick with Au and
pyrite.

Distribution of Gold Mineralization

Gold mineralization in the research area
is situated at Tetlet village and its surroundings.
At the present investigation of the study area, gold
deposits were found as both primary and placer
deposits. The placer gold workings have been
found in the Nankhan Chaung, the Sa-gyin
Chaung, the Pi-daung chaung and the Taungsin
Chaung. The primary gold deposits are being
worked in the elevated hills near Tetlet village.

Gold bearing quartz veins are mainly
hosted in the phyllitic schists and serpentinites.

Table (2) Generalized paragettetic sequences of e vein mtnp,,,,!
(Widih of Tines eorresponds to abundatice)

Minerals ?u;ﬂ‘ - Stage 2
[ |
Areénepyritel
Chaleopyrite
Galend —_——

Sphalerita

Hlactrut i

-

Tetrahadrite
Paraite Pyrrhatite
Covellite
Chaleocita

1

The most productive mineralizations (local 2ol
worksite) in the research area are Thw
Phayargon, Yadanasein and Myint Oo workiy,
sites. Location map of the research area is show,
in Fig.(2).

Fig. (2) Location of gold worksites in the study area.

Yadanasein gold work site

This working site (Loc. N 25° 23' 19.70".
'E 96° 17" 55.70") is situated just NE of Thwz,
Worksite and has 1722 ft in elevation. The hogy
rocks are phyllitic schists and the vein is striking
nearly E-W. Associated minerals in th
mineralized quartz veins are pyrite, chalcopyrite
and secondary calcite flakes are found near the
veins. The characteristic vein textures an
laminated, stylolaminated and massive (Fig3).

22
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Fig. (3) Laminated to massive quarlz vein Fig. (4) Numerous mineralized slightly

found at Yadanascine gold work-sile.

colloform quartz veins ohserved in phyllitic
schist.

B ARy iR e

T5TF

Fig. (5) Free gold also observed in quartz vein
at Thway work-site.

Fig. (6) Auriferous quartz vein in
serpentinite.

I-‘xg. (0 mineralized quartz vein in graphite
schist.

This gold worksite (Loc. N 25°23' 4.80"-
E 96° 17" 55.7") is located just close SW of Tetlet
village and has the elevation of 1980 ft. The
mineralized quartz hosted in phyllitic schists and
occur 310° in strike and dip 50° SW. The
mineralized vein has 35 cm thick, Fig.(4) and
visible gold occurs with pyrite, chalcopyrite and
galena Fig (5). The vein textures of this gold work
site are laminated layer and stylolaminated layer.

Phayargon gold worksite

This local gold site (Loc. N 25° 23'4.80"-
E 96° 18' 19.90") is located 1 km SE of Thway
gold worksite and the elevation is 2022 ft. The
host rock is mainly serpentinite (Fig.6) and the
vein strikes 330°and dips 70°NE. Free gold is also
observed and vuggy textures are common in
quartz veins. The thickness of the vein is 30 cm.

23

Fig. (8) Some parts of quartz vein are
distorted and pinched and swelled due to
shearing effect at Myint Oo work-site.

Graphite schist found in this area seems also to be
favorable for gold mineralization (Fig.7).

Myint Oo worksite

This site (Loc. N 25° 25' 00" E 96° 17'
55.5") is situated in the northern part of the study
area and the elevation is 1890 ft. The host rock is
phyllitic schists. Mineralized quartz veins are
deformed (Fig.8) and contain free gold with pyrite,
chalcopyrite and arsenopyrite. Pyrite occurs as
disseminated in the host rock, Mineralized quartz
veins are pinched and swelled. Chloirte alteration
occurs in host rocks. The mineralized veins are
striking 330° and dipping 70° SW.
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MINERALOGY AND PARAGENESIS

Whallrock  alterstion s an  important
associstion of hydrothermal ore deposit because
the processes of ore deposition are the same
processes that give rise alteration assemblages
(Susak, 1994). In the study arch, Gvo alteration
zones, such as sericitization and chloritization Are
found around the wallrock. Atriferous epithermal
alteration is best preserved.  Altered rocks
(sepentinites) display come ot all of chlorite
alteration. Highest precious and base metal valies
are nssociated with viggy silica alteration in this
area. Wallrock alteration s characterized by
silicification. sericitization and alteration was
accompanied by moderate to high addition to
Fe:04, K:0, MgO nnd additions of Au and Ag.
Base metal Pb and Cu are also locally enriched in
the alteration zones (Wang ot al., 1996). In the
ficld, the mineralized vein system is enclosed by
the zones of alteration with variable intensity and
thickness. The following are the general
characteristics of these zones.

1. Wall-rock alteration can be characterized by
hydrothermal alteration minerals such as
quartz, adularia, sericite, calcite and chlorite.

. The alteration patterns of the area arc not yet
well-defined, due in part to the lack of
detailed alteration studies. In general,
present deposits are characterized by the
sericitic alteration that sometimes borders a
silicified zone near the vein. Also near the
vein, fine-grained potassium feldspar and/or
chlorite are often disseminated in the
wallrock. <

. Therefore, the vein related alteration is
generally characterized by silicification,
sericitization and chloritizaion from inner to
outermost zones.

. Onee silicified, the rocks were more brittle,
2llowing the apparently late emplacement of
the massive auriferous quartz—sulfide veins.

w

. The alteration zone itself is frequently
mineralized. In some places, disseminated
auriferous  pyrite  and  arsenopyrite
mineralization occurs adjacent to ore veins
and may extend up to 1m from the vein,

. Vein system locally exhibits iron oxide
stains in the field as well as under
microscope.

Generally there are two phases of vein
system mentioned earlier. The younger
phase is marked by fine- quartz veinlets,
cutting across the older phase of coarse-
white quartz locally, It is found that coarse
quartz contains very low value of gold
relative to the fine quartz veins which
sometimes carry a fair amount of gold.

- Most of the alteration processes in the study
area are sericitization, chloritization,
silicification, pyritization, and some clay
alteration.

. There is no consistent relation between the
size of ore body and the size of the alteration
envelope in many places (See also Fig.9).

To determine the mineral paragenes,
ad  origin  of mineralization, the minery
association and textural relationship under tly,
reflected microscape are identified. Under or,
microscope, some ore minerals generally display
¢uhedral form but others are frregular in shape
Besides, subhedral and long prismatic forms arg
Hot imcommon.

Fig(9) Vein relatey
dlterationy

(a) Autilerous quart,
vein with  alterations,
(b) silicification,

(¢) dericitization

Ore Mineralogy

Pyrite: Studies on the sequence of mineralization
have shown that pyrite occurs in almost entire
period of mineralization and is associated with
other sulfides. It is pale yellow to yellowish white

" in color. Among the sulfides, pyrite is the most

24

commonly observed mineral. This mineral is
Fig.(9) Vein related alterations

(a) Auriferous quartz vein with alterations, (b)
silicification,

(c) sericitization

invariably the earliest sulfide mineral. It occurs as
large euhedral grains (Fig.10) as well as finely
crystalline aggregates almost throughout the
mineralization processes. The occurrence of pyrite
in the present mineralization suggests several
generations. Coarse pyrite is commonly fractured
and cemented by gangue quartz and some sulfides
such as galena (See also Fig.10). In some places,
pyrite occurs as relic crystals in quartz cavities
(Fig.11). The early formed pyrite cubes occur as
relic crystals in anhedral chalcopyrite and
sphalerite. Particularly, the mineral was replaced
along the fracture and grain boundaries by
sphalerite and galena. Pyrite with gel structure can
be seen as a result of transformation of marcasite
to pyrite from isolated point (Oelsner, 1966).
Pyrite is also found as small disseminated grains
thrgughout the vein and as aggregates of small
cubes.

Sphalerite: Sphalerite occurs as anhedral grains
of various sizes within pyrite and chalcopyrite.
Oriented small grains and rods of chalcopynte
(chalcopyrite diseases or exsolution texture)
(Oelsner, 1966) are rarely found in sphalerite.
Sometimes, sphalerite is immed by chalcopyrite.
It is intergrowth with galena in some places.
Sphalerite also occurs along the rings of pyrite and
in fractures of pyrite (sees also Fig.10). Later
sghaleritc veins are injecting into quartz veins

chalcopyrite vein. Sometimes, they also crosscut
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the gold flakes and gold veinlets in the pyrite
groundmass, indicating that it was late in
paragenesis.

Galena: Whitish galena occurs as  anhedral
masses. It is found as fine- to medium- graing
associated with sphalerite. The perfect cleavage is
usually visible and characterizes triangular pits

occasionally observed. Some minute electrum
prains are encapsulated in pyrite which renders the
gold ore refractory. Bright yellow color of gold
suggests that it has a relatively high fineness of
gold. Polithing hardness of electrum is preater
than galena hut legq than chaleopyrite.

v

L /.

L :i'l."‘! EPETH T
:l.:{"A",i i { i
YT o s ﬁ
*"j" ‘! 1 A ‘?\ 7 . ‘ !
*'?’\3;-%3% R 7
1 ey " o }1 ‘:) p\? y
107 L t}' . p ;
Lt: y i 4 ¢ ) g i b . .
RrL L0 SOVl AT

LI Y .
' e .

Fig.(10) Subhedml pyrite (TY) commonly fmctured
and cemented by gangue quartz (Q1z) and along the
fractures sphalenite veins are injecting. 40X

Fig. (12) Galena showing characteristic triangular

pis. 40X ,
(Fig.12). Curved cleavage pits occur in galena
pointing out the post depositional deformation. It
commonly replaces pyrite along irregular cracks
and grain boundaries. Galena sometimes encloses
earlier-formed sphalerite. Some sphalerites are
locked within the grain boundary of galena and
electrum. In some places, anhedral sphalerite is
replacing along the boundary of galena. Some
galena grains are replacing the chalcopyrite
(Fig.13) and the gold flake. Electrum is replacing
galena and some galena grains adjacent to the
electrum indicate that replacement is still going on
(Fig.14). This fact indicates that galena is a little
earlier than electrum in paragenesis. Locally it
occurs with electrum in combination form
encapsulated in pyrite. .

Electrum: Gold occurs together with silver in the
form of electrum. Electrum is essentially observed
as disseminated specks within pyrite, chalcopyrite,
galena (Fig.14) and sphalerite (Fig.15). With
increasing Ag content, the color of electrum
becomes whitish yellow. Sometimes electrum
grains and veinlets are cut by sphalerite. Some of
the electrums are rimmed by galena and vice versa
(Fig.14). Electrum locally occurs together with
galena within pyrite. Ellipsoidal grains of
electrum are intimately associated with some
sulfide ores such as pyrite, chalcopyrite, sphalerite
and galena. Electum in quartz gangue is

25

lig.(11) Relic pytite (py) crystals within quartz vein.
20X

Fig. (13) Galena (Gn) replacing along the grain
boundary of chalcopyrite (Cpy).

Chalcopyrite: The most common copper mineral
is chalcopyrite. It occurs as subhedral irregular
grains (Fig.16a). It is also observed in the fracture
and grain boundaries of gangue quartz. It also fills
in the fractures of the pyrite. As mentioned earlier,
it was replaced by galena (Fig.16b). Locally
chalcopyrite gives exsolution texture with bornite.
Chalcopyrite occurs in close association with
electrum, It corrodes pyrite and sphalerite.

Bornite: Bomite has pinkish to purplish color
forming as irregular aggregates and as coating on
or lamella intergrowth with chalcopyrite. It alters
to covellite on grain boundaries and its core. It
together with covellite is enclosed in sphalerite.

Covellite: Covellite occurs as indigo blue with
violent tint to bluish color anhedral grains.
Covellite together with chalcocite and bornite also
occur in pyrite, chalcopyrite and sphalerite along
the fractures and grain boundaries. Moreover, it
also occurs along the boundary and core of the
bornite.

Chalcocite: Chalcocite occurs as bluish white
disseminated grains and veinlets within the pyrite.
It also occurs along the grain boundaries of
sphalerite and chalcopyrite.

Marecasite: It gives yellowish white with pinkish
tint. It is found as anhedral to subhedral grain.

CamScanner


https://v3.camscanner.com/user/download

Tst Myanmar International Seience and Culture Conference 201

Occasionnlly, emall  amoutt  of  tarcasite
disseminates in anhedeal pyrite. This mineral is
rarely found undet ore microscope.

Hematite: Tt has white pray with blivish tint.
Sometimes it occurs as bladed foren (Fig.17). Tt
can be ohserved in thinot Smotikt i Astociation
with chalcopyrite, pyrite ahd sphalerite,

Pyrrhotite: Tt pives creamy pinkich brown colot
and has the pleochtoism of creamy brown fo
reddish brown. 1t is commonly found as anhedral
granular masees.

Arsenopyrite: The mineral occurs as small white
colored subhedral to enhedral grains marginal to
eold. Tt is embedded in anhedral E)ritc. It is

characterized by white color, thomb form and
anisotropism.
Malachite-Azurite:  These  minerals — oceur

together with the quartz and along the grain

bowndary of the chalcapyrite and pyrite (Fig. 18,
It i¢ characterized by blue color and high reliap
under refleeted lipht. 1t is formed by
interaction of sulfide fluid with the carbonay,
rocks Ttis also important mineral in oxidized 7on,
of ore deposit.

Interpretation of Gangue and Ore Mineralogy

Mineral paragenesis is determined b,
microscopic mineralogical and textural features of
ore and gangue minerals using ore microscope ang
polarized microscope. The mineral assemblag,
and related paragenetic sequence of the vejy,
systems of the study area is shown in Table (2)
The mineralization is mainly characterized by Ay,
~Ag bearing pyrite- chalcopyrite dominang
sulfide assemblage along with gangue miners
assemblage consisting mainly of quartz, adularia
sericite and calcite. f

Fig. (15) Electrum (E!) occurs as speck within the
galena (Gn) replaced the boundary of pyrite (Py)
and along the fractures of pyrite substituted by

Fig. (14) Galena (Gn) is replaced by electrum (EI)
and vice versa. 40X

sphalerite. 40X

Fig (17) Hematite (Hem) with bladed nature. 40X

Fig (18) Malachite and azurite found along the grain boundary
replacing the pyrite (Py). 40X
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Precious metals and associated base
metals of Tetlet area are considered to have been
formed by deposition from the hydrothermal
solution related to igneous intrusion. The presence
of minor Jayrrhotitc and chalcopyrite diseases are
some evidences for mesothermal mineralization in
some places. Small amounts of marcasite and
hematite occur in veins. These mineralogical
characteristics reflect the moderate activity of
oxygen, neutral pH condition and low sulfur
content of hydrothermal fluids at the site of
mincralization (Izawa, 1995), suggesting the
study area 1o be a low sulfidation style epithermal
deposit. The mineral occurs as typical and
distinctive gangue phase of the so-called adularia—
sericite type deposit of Heald et al., (1987) and is
not found in other category of epithermal deYosit
known as acid- sulfate (Kaolinite-alunite) or high
sulfidation type (White and Hedenquist,, 1995).
Sericite also 'Enown as fine-grained white mica,
hydromica, hydromuscovite, hydrothermal illite
elc., (e.g. Hedenquist and Browne, 1989) is also a
common gangue mineral together with quartz,
adularia and calcite.

SUMMARY AND CONCLUSION

The study area is situated close to the N
of the Lake Indawgyi, located in Mohnyin
Township in the Kachin State of the Northern
Myanmar. The areal coverage of the study area is
approximately 30 square miles. It is chiefly
composed of serveral rock units, namely igneous-
serpentinite, basalt and gabbro; and metamorphics
— talc chlorite schist, chlorite schist, epidote
muscovite schist, actinolite schist, muscovite
schist, graphite mica schist, gamet mica schist,

- biotite schist and micaceous quartzite. Several
local gold work-sites are located throughout the
study area. Based on the field observation, gold
mainly occurs as primary in quartz veins, and
ambient wall was rock alteration zone,
replacement and dissemination in serpentinites
and in secondary enrichment gossans zone. Gold
bearing quartz veins is mainly hosted in the
phyllitic and serpentinites. The texture of the veins
are mostly banded, stylolaminated, and even
massive Some are fracture fillings and veinlets.
The most productive gold worksites in the study
area are Thway, Phayargon, yadanasein and
MyintOo. Gold bearing quartz veins are formed
mostly with pyrite, chalcopyrite, galena and minor
arsenopyrite. In the study area, the gold bearing
quartz veins are hosted in the metasedimentary
rocks and serpentiniteswith varying attitudes.
Stable isotope studies of ore stage minerals and
physical and chemical characteristic of fluid
responsible for gold mineralization in the study
area were so far unknown. The vein related
alteration is characterized by silicification,
sericitization and chloritizaionfrom inner to
outermost zones. Studies on the sequence of
mineralization have shown that pyrite occurs in
almost entire period of mineralization and is
associated with other sulfides. The occurrence of
pyrite in the present mineralization suggests
several generations. Coarse pyrite is commonly
fractured and cemented by gangue quartz and
some sulfides such as galena. Sphalerite occurs as
anhedral grains of various sizes within pyrite and
chalcopyrite. The perfect cleavage of galena is
usually visible and characterizes triangular pits.

Galena  sometimes  encloses  earlier-formed
sﬁhalerite. Some palena grains are replacing the
chalcopyrite and the gold flake. Gold occurs
together with silver in the form of electrum,
Flectnim is essentially observed as disséminated
specks within pyrite, chaleapyrite, and galena and
sphalerite. The most common copper thineral is
chalcopyrite replaced by pgalena. Hematite is
found as bladed form and malachite-azutiteoceur
along the grain boundary the chalcopytite and
pytite. The mineralogy of the vein can be
recognized into two paragenetic stages. Adularia
is the widespread mineral tagether with quartz and
sericite. Because of boiling, gold and silver are
more enriched in veins containing abundant
adularia than virtually quartz rich veins. In low-
sulfidation deposits, alunite does not occur as a
hypogene mineral. Based on these facts, the
mineralization at Tetlet area might probably
possess the characteristics of low- sulfidation
epithermal styles although they are found in wide
range of epithermal to mesothermal. Due to
security reason, it was too hard for us to go
everywhere for collecting data as we planned
before. Accordingly, the data we collected are not
fully satisfiable. If we were able to go anywhere
and to collect complete data, then the result of the
study would become fully satisfiable. Hopefully,
we will have some more chance to go everywhere
we want in the research site and will be able to

- conduct a better research in the future,
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Facics Analysis of Metasedimentary Rocks Exposed in Katha-Naba Area,
Sagaing Region
Chit San Aung, Lecturer, Department of Geology, University of Shwebo
Khin Swe Lin, Lecturer, Department of Geology, University of Myitkyina
Abstract

The research area locates between Katha and Naba townships, notther part of Sagaing region.
Regionally, it also lies within the northern part of the Central Cenozoic Belt. Structurally, it is
the sonthward structuiral continuation of high-pressure metamotphic belt of Jade Mine area.
This area is composed of various kinds of schists trcndin%‘ with NNE-SSW direction and

generally steeply inclined towards SE direction. Rased on the

and specimens and petrographic

analysis of thin sections, eight representative mineral assemblages are defined in metapelites.
Depending on mineral paragenesis, the research area can be obscrved as greenschist facies to
epidote amphibolite facies. Greenschist facies is well documented by the mineral assemblages
of actinolite + chlorite + epidote + muscovite + albite + quartz. These facies is roughly covers
the temperature range from low temperature (300°C-500°C). Greenschist-epidote amphibolite
facies transition is well characterized by the mineral assemblages of almandine + biotite +
muscovite + chlorite + quartz and staurdlite + almandine + biotite + muscovite + quartz. The
critical mincrals with their respective phase diagrat for each facies are graphically represented

by means of ACF and AKF diagrams.

Keywords: Metapelites, Greenschist facies, Amphibolite facies, Mineral assemblages

Introduction

The study area is located between Katha
and Naba townships, northern part of the Sagaing
Region. It is bounded by vertical grid 790 to 930
and horizontal grids 180 to 300 in one in
topographic map of 92D-3, 92D-4, 92D-7 and
92D-8. This area can be easily reached from
Myitkyina by car or train throughout the year. The
Naba-Katha railway and the Indaw-Katha car road
Tun through the study area from west to east. The
whole research area is a very rugged terrain
especially with a deep valley in its central part.
Location map of the study area is show in Fig (1).

N

|

s LR
e

e ol Gl vaksms>
SNty
— Cw el
— Ruiasy

Fig (1) Location map of the rescarch ares
Regional Geologic Setting

The study area is located within the
northem part of the Central Cenozoic Belt.
Regionally, most part of northem Myanmar is
mainly composed of basic and ultrabasic igneous
rocks, volcanic rocks, sedimentary and
metamorphic rocks, To the northern part of the
study area, is well known Jade Mines area,
consisting of phyllites, kyanite schist and garnet-
mica schist intruded by sill-like bodies of
serpentinite, peridotite and chlorite bearing dunite
( Noetling 1893, Clegg, 1941). Further west
beyond these, it is surrounded by Wuntho massif
and Central Volcanic Line. Wuntho massif is
constituted by submarine basalt and Hb-andesites
that pass into dacite (Mitchell et al, 1978). The
Sagaing fault, right lateral strike fault, passes

through the western part of the study area.
southemn part is covered by Pleistocene gravels
Irrawaddy foation, Male formation, ’I'agau,,g
Taung ultrabasics, Mayathein Metamorphics
Katha Metamorphics, Ngapyawdaw Chayp
formation and Tonnge basalt and alluvium F;
(2)Fig (2) Regional geologic setting map of the
research area.

Fig (2) Regional geologic setting of the research area

Purposes of research

The principle objectives of the present research
area are as follow:

1. To study the lithology of the rock units exposed
in the study area

2. To describe the petrography of the rock units
3. To discuss the petrogenesis of the rock units

4. To interpret mineral assemblages and the
metamorphic facies of metasedimentary rock units

Methodology

Both field and laboratory methods are
used for present research. In the field, one-inch
topographic maps 92 D/3, 92 D/4, 92 D/7 and 92
D/8 are used as base map. These maps index
enlarged to a scale of two inches to one mile. GPS
instrument and Bruton Compass are uS
extensively in the field, for measuring specific
locality, foliation, joints, bearings, dip and striks,
etc. Contact lines and fault traces betwess
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different rocks were plotted on the map by using
the data mainly from the field observations and
satellite images. But the various kinds of previous
literatures written by many authors and the former
geological map were studied. In the laboratory, the
rock samples collected in the field were cut,
polished and ground to prepare thin sections. Then,
60 thin sections of representative rock samples
were studied under a petrologic microscope,
Metamorphic ~ mineral  assemblages  and
metamorphic facies were determined on the basic
of field occurrences and microscopic studies.

Stratigraphy

The research area is mainly composed of
the rocks of the Katha Metamorphics, cssentially
low to medium grade rocks trending in NNE-SSW
direction. They are talc-chlorite schist, chlorite
schist, graphite schist, quartzite, biotite schist,
micaceous quartzite, actinolite schist, gamet
biotite schist, gamet graphite schist, gamet
staurolite schist and quartz mica schist. The
geological ages of these rocks are regarded as most
probably late Jurassic to early Cretaceous in age.
In some part of the area, serpentinite can be found.
Based on the field observation, the possible rock
sequence is (in descending order) shown in Table

-

Tibile {1) Rock Sequences of Kuthe-Nats wres

‘Mietasedimentary rocks
Talochlorite sckist
Chlorie schist

Grephie achist
Gamet quart? mica schist
Bintilc schist

Actnoliw schist 0
Gamss-bisliz schist
Gamet-graphile schirt
Camnet-auroloe schist

_J Farly Creeacoons

Distribution and Lithology of Rock Units

In metasedimentary units, garnet-biotite
unit is found at the upper part of the Sabaipon
Taung and along the Kywekawpyant Chaung. It
shows light grey or green on fresh surface and buff
color on the weathered surface. The grain size of
gamnet ranges from 0.7 mm to 2 mm in diameter.

Talc chlorite schist occupies at the
northern part of the research area. On the fresh
surface, it shows a light green color and weathered
surface shows dark color. This unit occurs as
massive characters and highly brecciated in some
places. It is fine to medium grained consisting of
talc, chlorite, muscovite and quartz. Quartz veins
are intercalated in this outcrop. This quartz veins
are parallel with foliation. Most of the rock units
dip nearly SE direction Fig (3) (a).

Chlorite schist unit exposes at the eastern
part of the Bomin Taung. It is associated with
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graphite schist. Tt is thinly foliated. This unit can
be seen as whitish color on weathered surface and
light green color on the fresh surface. It is mainly
composed of fine-medium grained and consisted
of chlorite and mica. Itis soapy appearance, friable
and soft. The general trend 13 nearly N_S and dip
toward east Fig (1) (b).

Graphite schist exposes at the base of the
Minbawkhin  Taung and Bomin Taung and
associates with parnet mica schist. It is easily
marked by it lead grey color, soft, fridble and fire-
grained in texture. Minor drag folds crenulations
can be observed in this unit, The general trend is
nearly N-S and dipping towards east 30
50°.Garnet-quartz mica schist occupies throughout
the arca especially in southern part. This unit is
hard and com‘ract. Numeraus garnet grains are
observed. Gold is also extracted from this unit by
local people Fig (3) (c).

Biotite schist, well foliated unit, crops out
along the Aungbin Chaung, Patit Chaung and
Bolan Chaung Fig (3) (d). It can also be seen in the
upper part of stream sections and on the crest of
the Kakyaw Taung. Weathered color is light
yellow to yellowish brown and grey color on the
fresh surface. Thin bands of graphite are
intercalated, and thickness of individual layers
varies from 0.3 inches to 3 feet in some area. The
general strike of this unit is N20*W with the dip of
62.

Actinolite schist are cropping out at the
side of the stream tracks of north of research area.
On the fresh surface, it shows buff color and light
grey or green color on fresh surface. It

.characterizes medium-grained size. This is well

foliated in nature and associated with graphite
schists. Quartz veins which are ranging from 0.3
inches to 0.9 inches can be observed. It is highly
brecciated, contorted quartz veins are also present

Fig 3) (e).

Garnet-graphite ~ schist  essentially
exposes along the stream sections at the eastern
part of the research area. It is fine to medium
grained, hard and compact. This rock has a notably
porphyroblastic texture with very large (3 to 4mm)
euhedral to subhedral garnet grains in fine matrix
of muscovite and graphite. Graphite is irregular in
shape and randomly scattered in some section. The
small-scale folding of the original schistosity
produces crenulation cleavage in which the platy
minerals were aligned. Gold is extracted from
quartz veins of this unit by local people. Fig (3) (f).

Garnet-biotite schist, friable and readily
disintegrated unit, crops out at the upper part of the
Sabaipon Taung and along the Kywekawpyant
Chaung. This unit shows light grey or green in
color and buff color on the weathered surface. It is
associated with quartz mica schist andgarnet
graphite schist. Abundance of muscovite with
gamet porphyroblasts of this unit can be easily
recognizable in the field. On the weathered surface,
garnet changes its color to brownish or reddish
brown indicating the Fe content or almandine.

Garnet-staurolite schist with strongly
foliation can be found at the eastern part of Bomin
Taung. The outcrops are trending in the direction
of N63"W with the dip of 12° east. Good exposures
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of garnet quartzite crop out at the base on the
southern part of Bomin Taung. It shows reddish
brown color in the weathered surface and light
grey color on the fresh surface Fig (3) ().

Garnet-quartz  mica  schist _occupies
throughout the area especially in southem part.
This unit is hard and compact. Numerous gamet
grains are observed. Gold is also extracted from
this unit by local people Fig (3) (h).
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ig (3) () Good outcrop of talc chlorite schist that
exposed in the northern part of the area (b) Highly
brecciated or thinly foliated nature of chlorite
schist outcrop near the northern part of Pinmalutt
village (c) An exposure of dark gray or lead gray
color graphite schist showing well foliated in
nature (d) Strong foliation of yellowish brown
color biotite schist at the base of KantkusanTaung
(e) Weathered yellowish brown colored gamet
graphite schist showing well foliated nature with
lens-shaped quartz veins and quartz stringers (f)
Well foliated unit of actinolite —schist showing
buff color on the weathered surface (g) Well
foliated, soft, friable and buff color staurolite
schist that exposed along the Petit Chaung (h)
Medium-thick bedded nature of reddish brown
colored garnet bearing quartzite outcrop.

Petrography

More than (60) sections were cut from
various rock samples from the research area for the
petrography studies. Modal compositions of some
rocks were estimated with visual estimation.
Detailed petrography descriptions for most
important rock units are as follows:

Talc-chlorite schist

The rock essentially composes of talc
(35%), chlorite (20%), muscovite (20%) , quartz
(15%) and other accessory mineral(10%). Talc
occurs as flaky crystals. Chlorite is often bent and

crenulated. It shows pale green in color under Xy
and perfect basal cleavage. Minute aggrepat,
layers of quartz grains are observed in some slice,
Most of the grain occurs as elongated o
equigranular prains. Micas especially muscovite
occurs as flaky form. It is fine grains and produce
schistosity in some rocks Fig (4) (a).

Chlorite schist

Mictoscopically, the rock main|
composes of chlotite (35%), quartz (25%
muscovite (20%), albite (10%), epidote (5%) anq
others S%&. Chlorite is dominant mineral ang
gives bluish green in color. It forms as fibtoys
apgregates in some slice and align parallel wit,
foliation. It forms as fibrous aggregates in some
slice and align parallel with foliation. Quarty
grains tend to%)e more or less elongated and oftep,
show granular aggregates form. These aggregates
are parallel to chlorite and muscovite. Most of the
grains are various in sizes and gives 0.02mm ¢,
0.2mm in diameter. Epidote occurs as sub.
clongated minerals. It aligns parallel with
schistosity. Well-defined schistosity is formed by
altenative arrangement of chlorite layers ang
aggrcgatcs of quartz layer and muscovite Fig (4)
(b).

Graphite schist

It is mainly composed of graphite with
minor feldspar (40%) quartz (30%), muscovite
(20%) and chlorite (10%). Anhedral to subhedral
quartz grains are lens-liked aggregates that are
bounded by graphite and muscovite, It has 0.1 to
0.5mm in average grain size and aligned paralle]
to the schistosity. Boundaries between quart;
grains are mostly sutured and the grains show
undulatory extinction. Most of the graphite s
conspicuous minerals in thin section. Graphite is
primarily identified by its occurrences as trains or
strings of dark grains. Micas, mainly muscovite,
are long splendid form. Parallel alignment of
muscovite flakes is marked by foliation. The grain
size of muscovite is 0.1 to 0.4mm in diameter Fig
4) ().

Biotite schist

Microscopically, biotite schist is mainly
composed of biotite (45%), muscovite (25%),
quartz (10%) and minor accessories of graphite
and feldspar (10%). Biotite is aboundant and
appears as subhedral to anhedral flaky or bladed
form. It is yellowish to brownish yellow and shows
pleochroism. It is sometimes altered to chlorite
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along the cleavage plane. Quartz occurs as
anhedral grain showing lenticular and mosaics of
small grain. It is parallel with foliation. Muscovite
can be seen as flaky form. It is also occurred as
parallelism along the foliation. The foliation is
strongly crenulated and can clearly be seen in thin
section. Graphite occurs as disseminated $cales
and tabular masses with dark colour or opaque.
Most of the feldspar are turbid grains and also
parallel with foliation Fig (4) (d).

Actinolite schist

Under microscope, this rock is mainly
consists of actinalite (30%), plagioclase (20%),
quartz (20%) epidote (15%) and minor chlorite
(10%). Opaque mineral grains (5%) are also
occurred.  Actinolite takes the form of slender
needle grains with irregular terminations. The
plagioclase in this rock is albite. It occurs as a
mosaic of shapeless grains and some grains show
xenoblastic  grains, or large idioblastic
porphyroblasts enclosing parallel strings of
actinolite needles. Some porphyroblasts show
simple twin. Small grains of yellow, iron-rich
epidote are observed. It occurs of the schistosity.
Segregation  of  actinolite-  epidote-chlorite
lamellae, are altemnating with white layers rich in
albite the nematoblastic schistose texture.

Garnet-graphite schist

In thin section, this rock is essentially
constituted graphite (30%), muscovite (25%),
quartz (25%), feldspar (10%) and porphyroblast
garnet (10%). This rock has a notably
porphyroblastic texture with very large (3mm)
cuhedral to subhedral gamet grains in fine matrix
of muscovite and graphite. Strings of graphite and
fine-grained muscovite flakes are parallel and
aligned. Most of the muscovite is concentrated
with Jesser amounts occurring as groundmass laths
which are oriented parallel to the foliation. Quartz
occurs as anhedral grain and it shows undulatory
extinction Fig (4) (e).

Garnet biotite schist

Microscopically, the rock essentially
consists of biotite, muscovite (40%), biotite (20%),
garnet (15%), quartz (15%) and feldspar (10%)
with minor accessory of iron ore minerals.
Muscovite is found as lepidoblast and flaky form.
1t shows yellowish brown color in thin section. It
also occurs as long prismatic crystals with
preferred  orientation around the gammet
porphyoblasts. Biotite also occurs as flaky form
and shows greenish brown to brown color. In some
section, biotite gives short prismatic form. Gamnet
occurs as euhedural to subhedral form and the size
range 0.5 to 3mm. Most of the garnet grains show
partings or cracks. Anhedral grains of quartz are
mostly equal in size. It also occurs as elongated
grains along the foliation direction Fig (4) (f).
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Figure (4) (a) Photograph showing schistose

texture of chlorite that aligned parallel with

foliation in talc-chlorite schist (PPL, XN) (b)

Parallel arrangement of chlorite, muscovite flakes

and graphite strings with some lenticular quartz in

Chlorite schist (XN, PPL) (c) Photograph showing

the irregular massed of graphite in graphite mica

schist (PPL,XN) (d) Photomicrograph showing

intensely crenulated to tightly folded schistocyte

in Biotite schist (PPL, XN) (e) The foliation tends

to wrap around the gamet porphyroblast (PPL, XN)
()  Photomicrography  showing  gamet
porphyroblast with dominant schistosity of
muscovite and graphite in Garnet graphite schist
(PPL, XN) (g) A mosaic of polygonal quartz
grains showing fractured having suture boundaries
in quartz mica schist (PPL, XN)
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Garnet staurolite schist

This rock is mainly composed of gamet
(10%), staurolite (25%), muscovite (25%),
graphite (15%), quartz (10%), feldspar (10%) and
other opaque minerals (5%). Staurolite minerals
are pale straw color in thin section. Most of the
staurolite is thomb shaped and numerous quartz
grains are occurred as inclusions. Lalage garnets
arc subhedral to euhedral grains and redddish
brown to brown in color. Muscovite is parallel
oriented and occurs as flaky form. Grain size may
be 0.1 to 0.8mm in diameter. Dark gray color
graphite strings are found as foliation. Anhedral to
subhedral quartz grains are 0.1 to 0.5mm in
diameter. Mostly graphite strings, muscovite,
elongated or flattened fine-grained quartz grains
and feldspar will mark the schistosity.

Quartz-mica schist

The rock comprises dominant quartz
(75%), with fairly amount of gamet (10%) and
muscovite (15%). Under the microscope, anhedral
to subhedral quartz grains are mostly equigranular
texture. It is ranging from 0.2 to 0.Smm in
diameter. It has sutured boundaries and show
wavy extinction. Muscovite shows moderately
schistosity and ranges from 0.1 to 0.5mm in size.
Reddish brown to brown colored almandine
garnets are anhedral to subhedral in shape Fig (4)

@
Petrogenesis

In the study area, the rock units
composed are mainly of pelitic to psammatic
schists and metabasites. The study is chiefly
underlain by the rocks of the Katha Metamorphics.
Petrogenesis of metasedimentary units is mainly
based on the basis of lithology, mineralogy,
mineral assemblages, mineral chemistry, texture,
field relationships and correlation to the other
areas. Besides, the equilibrium mineral
assemblages comprised in the rocks as well as the
textural arrangement of these minerals are
investigated under the petrography microscope.
The present area lies in the southward structural
continuation of high-pressure metamorphism belt
of Jade Mine Area. Based on the mineral
assemblages, it can be traced that the metamorphic
rocks of the study area fall in the greenschist facies
to epidote-amphibolite facies of low to medium
grade pressure  orogenic  metamorphism.
Metamorphic grade increases from the east
towards the west of the study area.

Metamorphic Mineral Assemblages and
Metamorphic Facies

In the research area, thin sections of
metamorphic rock units were used to know their
mineral assemblages and their relationships.
Metapelitic minerals are very close to or identical
with  the original minerals of the
unmetamorphosed sediments. The principle

minerals of metapelites are quartz, feldspar and
biotite and they usually associated with white mica
or chlorite. The most frequently observed mineralg
are garnet (usually an almandine in composition)
and graphite. Talc is the major constituent
minerals in talc chlorite schist. Some mineral has
a large stability range and may occur in severa]
metamorphic facies, whilst other assemblages
have a more restricted stability range and may be
diagnostic for one facies only. Besides, some rock
types do not show diagnostic mineral assemblages
at some particular metamorphic grades. In addition,
changing fluid composition may affect the P-T
stabiﬁty of mineral assemblages. So, a more
complete representation of metamorphic facies
should involve relationships in P-T space,
Metamorphic facies and grade identification were
done based on the basis of occurrences of
cquilibrium mineral paragenesis and index
minerals. Based on hand specimens and basic
petrography analysis of thin sections, (8)
representative mineral assemblages defined in
metapelites are as follows;

(1) Quartz + Chlorite + Talc + Muscovite
(2) Quartz + Muscovite + Albite +Chlorite

(3) Quartz + Muscovite + Chlorite + albite +
epidote

(4) Quartz + Muscovite + graphite
(5) Quartz + Muscovite + biotite +graphite
(6) Garnet + Quartz + Muscovite

(7) Gamnet + Chlorite + Muscovite +Biotite +
Quartz

(8) Garnet + Staurolite + Biotite + Muscovite +
Quartz

From the above mineral assemblages,
muscovite is used as an indicator for pelitic
protolith. Mineral Depending on the mineral
parageneses, the research area may be delinated as
greenschist facies to epidote amphibolites facies.

Greenschist facies

. At P-T conditions of greenschist facies, it
is characterized by the mineral assemblages,
actinolite + chlorite + epidote + albite + quartz.
The first three minerals give the rock type its
characteristic green color. The chlorite, biotite and
gamet in metapelites belong to these facies and
more Al-rich metapelites may contain chloritoid.
In the research area, greenschist facies is well
characterized by the mineral assemblages of
chlorite + muscovite + albite + quartz in quartz
mica schist, chlorite, biotite, muscovite, quartz in
metapelites. Greenschist facies roughly covers the
temperature range from low temperature (300’_C~
500°C) at low to moderate pressure metamorphism.
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Table (2) Summary for metamorphic mineral assemblages and facies

Type of Metamorphie
metamorphism Protolith conditions
Low Greenshist
prade facied
Regional aaliin
Metamorphism Metapelite
Epidote
Medivim
grade Amphibolite
facies
Epidote-Amphibolite  facies  (Greenschist

Amphibolite Facies transition)

In the greenschist facies albite+actinolite
(together with chlorite and epidote) are stable, in
the epidote-amphibolite transition facies, the
coexisting, albite and oligoclase-andesine-
actinolite and homblende occur, in the
amphibolites  facies, homblende-oligoclasc-
andesine are stable. In the study area, greenschist-
amphibolite facies transition is well documented
by the mineral assemblages of almandine + biotite
+ muscovite + chlorite + quartz and staurolite +
almandine + biotite + muscovite + quartz in
metapelitic rocks. The assemblages of hornblende
+ plagioclase + garnet + epidote is equivalent to
epidote-amphibolite facies. Almandine, staurolite
and homnblende minerals are diagnostic minerals
* inthese facies.

Results, Discussion and Conclusion

The present study-area and its environs is
the northeastern part of Central Cenozoic Belt
(Central Lowland) of Myanmar. The Sagaing fault,
right lateral strike slip fault, passes through the
western part of this area. The Katha-Gangaw
Range and the Minwun Range are separated by the
Meza Valley. The present study area is chiefly
composed of the rocks of the Katha Metamorphics.
Various units of metamorphic rocks essentially
low to medium grade, the dominant rock types are
pelitic to psammatic schists, metabasite and
serpentinite.

Facies analysis of metasedimentary
rocks was done on the basis of the occurrence of
equilibrium minerals paragenesis and index
mineral observed in thin sections. Based on hand
specimens and basic petrography analysis; eight
representative equilibrium mineral assemblages
are mentioned. It can also be interpreted on the
basis of lithology, mineral assemblages, field
relationship and correlation to other area. Based
on the observations of mineral assemblages, it can
be evidenced that the metamorphic rocks of the
study area fall in the greenschist facies and
epidote-amphibolite facies. The metamorphic
grade increases from east to west of the study area.

Metamorphie Characteristic minerat

equtvalents Aesentbilages
Chlorite Qitattzmuscovitet quartz
tehist Fehlotite
Aaleehlarite  Quartzehlorite +tale+huseovite

sehist valbite

Piatite achiist  Quattz +biotiter muscovite -praphite

Actinolite-epidote Halbite chiarite
Actiiolité sehist
Ftittz

Gamet-blotite  (ttiettehlotite Fmuseovite tbiotite

schist Liiattz

Garnet-staurolite  Gammett staurolite+ biotite Fmuscovite

schist Hitattz

Based on field observation, mineralogy
and textural evidences, it can be considered that
thete are two main types of metamorphisms that
affecting this area: regional metamorphism and
locally by dynamic (cataclastic) metamorphism.

It is close to the western margin of Sino-
Burmalia Ranges (Kachin-Shan-Tenasserian
Highlands or Eastern Highlands Bender, 1983),
and also the Western Province (northern part of
Myanmar Plate) of Mitchell et al., (2007). The
Eastern Province is a part of Shan-Thai Block
(Bunopos et al., 1983). Structurally the study area
is bounded in the west by the Sagaing- Namyin
Fault, a major plate boundary between the
Western Myanmar and Asian Plates.

Until of recent years, the study area is
connected with other areas to define the possible
time of metamorphism, especially on the basis of
lithologic similarity and lateral continuity.
According to the structural and lithological
features, the metamorphic rocks of the study area
are similar to those of the Katha-Kumon range.
Radiometric  dating was gcrformed on
metamorphic rocks, using *Ar/*°Ar methods for
muscovite and biotite, in Katha and Kumon
Ranges, and the results indicate that the
metamorphism took place in 37 to 32 Ma, Late
Eocene to Early Oligocene (G. 1. A. C, 1999 ) and
(Myo Min, 2007). Based on the above described
points, the time of metamorphism of the study area
could be assigned tentatively to Late Eocene to
Early Oligocene.
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GEO 008
Types and Origins of Iron Ore Depotits and Oceurrences aronnd Pyin Oo Lwin

Mandalay Region, Myanmar
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Abstract

Tron ore deposits around Pyin Oo Tvih lies 14 the weeters thar
Rock tnits exposed ih fhe aren are Paloozaie récks e

sm AF e 1A Phatean within Qitnmasy Ferrane
indivg St Fotration (Middle Ofdavician),

Kyaingtaung Formatioh (Late Ordavician), Nyaraghaw Foration (Siliein age), Zehingyl Formntion (early to
middle Devohinn ape) and Mayrys Fermytion (e Devonian o Pennian awe) Trion dred are mainly limonite
and hematite twith thindt amotmts b pyvrite Avd magsente Yhe ion ore depasite wainly forna it Maymye
Formation. The itoh ote depasits it Tavitnge did Nautathakaw depoate represent a typhedl reaidud] depesit
above Maymivo Dolothite. The depoasit At Kyadwitye contame hntonite- Bematite dre covering Maymyo
dolomite and sandstone bf Devonixh ape. This deponit is of bedded ediventary dright fllowed by residusl
concentration The occurtehces of micto fossils (forams?) And anidd which dre entirely o pattinlly replaced by
interlayered hematite indicnte that the iton deposit is primanly of sediientary arigitt probably foetned at the
end of Paleozoic time (Tin Aung Myint, 2002) Pisolitic and oolitic iran nodules (mainly hematite) oecur in
Wetwun and Thandaung Breccinted limonitic ore (352 %Fe) (4 k ¢ boxitic iron ore) is found in fnya The
porous and soluble nature of Maymyo Formation is the favorable place for the formation of iton deposits on
Shan Platean. Besides, chemical weathering processes leached dolomite and caleite minerals from eatlier
formed iron deposit, causing the iftcreasing of iron grade in the ore as well 4 temoving of gangue minerals from
the ore in order to form the ferric iron oxides as secondary residues. Jordan et al | (2017) dated the zircon U-Ph
ages of 390 Ma, for a limestone in Maymyo Formation near Pyinoolwin which suggests that the age is consistent
with fossil ages of the Middle Devonian Maymyo Formation. The relativity plots of the zircons suggest the
provenance has a Gondwana affinity, as the peaks of the zircons confirm the afTinity with the Sibumasu Tercane.

Keywbords: iron ore deposits, Maymyo Formation, Gondwana affinity, Sibumasu Terrane

1. Imtroduction

Iron is one of the most abundant elements
in the earth’s crust and few rocks are iron-frec
(Pettijohn, 1974). Iron is a heavy, chemically
active mineral, the native metallic element. The
common iron minerals are iron oxide (hematite,
limonite, etc.), iron carbonate (siderite), iron
silicates (gluconite, etc.) and iron sulphides (pyrite,
marcasite, etc.). In Myanmar, some more than fifty
iron ore have been reported.
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Fig.(2) Regional geological map of the study area and its environs.
(Source: Myanmar Geosciences, 2014)
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1.1 Regional Geologic Setting

Iron ore deposits around Pyin Oo Lwin
(Fig. 1) lies in the western margin of the Shan
Plateau (Shan-Thai Block) within Sibumasu
Terrane. The Shan- Thai Block lies to the east of the
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west Mynmnmr  Termne (ke Myramar  Plate)
separnted by the soefl-knoven Sagaing Favlt of Win
Shrwe (1971). These tod Blacks nre #les separated by
the “Shon Searp Fault™ ot “Bommdary Faul®. The
Shan Scarp Tl rime wlomg fhe Yecterh targih of
the Shan Platest and fhe etrisctiral featires ™ the
study nren are related 1o thie repiohal fah (Fig. 2).
The brsement of the platesy je Chavng Magyi
Group of Proterozoie age (1800 Ma to S30 Ma).
The Paleoroic seditehits are t\'{mod Of 1t Trom ore
depasits Ties meetly ih the Maytiys Formation
The etratn exposed in the Thvitinge. Thandaong
form n wesiem limb of the Kyningtaitg avticline
nnd Kyadwinve iton depasits and othet occirrenee
around it heve a eouth-eect-dipping homocline
which iteelf s the eastern limb of the Kyaingtanng
anticline,

1.2 Method of Stedy

Detailed geological study of the area, classification
of rock units and the occurrences of the iron
deposits were carried out during the course of field
study. Detailed geological data of the lithologic
units and stroctural elements were measured and
recorded for structural interpretation. Tape-and-
compass method and bore hole data are employed
to determine the thickness of iron ore deposits and
the types of deposit in the study area. The
representative ore and rock samples were taken
from each borehole and test-pit. The collected ore
samples were examined under ore microscope in
order to know the mineral paragenesis and origin,
and also analyzed by using PXRF for iron content.
Photographs and sketches were taken for some
significant features.

I Geology

In this area, the regional strike generally
runs northeast-southwest, parallel to the regional
topographic trend. The Paleozoic sediments are
exposed repeatedly in the Zebingyi, Thondaung,
Kyaing Taung, Aniskan, Baw and Wetwun villages.
There are also remarkable a series of structural
natures such as Zebingyi syncline, Kyaing Taung
Anticline, Anisakan Syncline and another anticline
located SE of Wetwun. The detailed geological
map of the study area is shown in Fig. (3). Rock
units are as follows.

Lithology Geologic Age
Alluvium Quaternary Unconformity
Maymyo Formation Mid-Devonian to Permian
Zebingyi Formation Early to Middle Devonian
Nyaungbaw Formation  Silurian
Kyringtaung Formation ~ Late Ordovician
Sitha Formation Middle Ordovician

111 Iron Ore Deposits and Occurrences

It is found that iron ore deposits around
Pyin Oo Lwin are primarily as bedded ores on
Maymyo Formation and secondarily found as
residual deposits in Terrarossa, There are several
jron ore deposits such as Twinnge, Thandaung,
Inya, Kwindwinye, Wetwun (Pauktaw),
Bawhlaing and Naungthakaw. Among them, the
biggest one is Kyadwinye deposit.
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31 Iron  Ore Deposit  at
(21°83'39.64"N, 96°30'58.67"F)

Tt is located on the eastern limb of
major anticline (Kyaingtaung anticline) Whn:
anticlingl erest i4 located about six miles to .-
weet, Tron oré occurs entirely in Mayn,
Formation. Kyadwinye deposits contain high jg,
content (30%-60% Fe). Moreover, numery,
amall-seale  iron  occurrences  which
economically unfessible are found throughout .},“'
Ared.

Kyndm“h

¢

Fig. (3) Geology map of Pyinoolwin are,
including iron localities. ((Source: Aye K,
Aung & Kyaw Min, 2011; Khaing Khaing
San, 2005; Khin Maung Shwe, 1973; Myin
0o, 1997; Win Win Kyi; 1990, Tin Aung
Myint, 2002; 2013; & Zaw Min Thein
1995) (Compiled by Tin Aung Myint, 2014)

In Kyadwinye mine, the iron deposj
occurs on the Main hifl (Foot wall) (3498') ang
mine site in lower hill (Hanging Wall) separated by
Kyadwinye fault. The area coverage is aboy
6725640 square feet (624811.9 sq.m.). Tron o
map (Fig. 4a), cross sections and bore hole profile
(Fig. 4b & c) are shown respectively. The thicknes;
of iron deposit on the Main hill is only 12.8' (4m)
thick. However, at the mine, the iron ore deposit
much thicker, reaching up to 70' (22m) in thicknes
Field investigation shows that the mine is situate
on the down thrown side of the fault. This norma
fault is thought to be formed before the deposi
because ore body in lower hill is much thicker tha
the Main hill and there is no evidence that this faul.
separates the ore body.

In Kyadwinye, the iron ore deposit
comprises limonite and hematite with minor
amount of pyrite and magnetite found in dolomite
and sandstone of Maymyo Formation. The bore-
hole data indicates gradual increase of limonite
content with depth. This is because limonite
contains hydroxide and the nearer the water table,
the more limonite content increases. The surface of
the ground shows scattered light brown ferruginous
gravel and larger pieces of iron ores. Iron ore
occurs in different forms: as boulders, nodula
masses, gravels or floats Fig. (5 a-d). The sizes of
the ore boulders decrease from south to north. The
biggest one is reaching up to 15 cubic metes
(530cubic feet). Iron ores are not cemented
together nor very firmly embedded in the sandy
loam which surrounds them; neither do they fom
a continuous layer. Some ore boulders sho¥
dendritic tubes filled with silt resembling wor®
burrow tubes Fig. (5b).
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The ore is trucked to the No.1 Tron and
Steel Plant at Aniskan located about 16 km west of
Pyinoolwin. The plant produces pig iron, steel
billet, rounded bars and steel grinding balls (Soe
Win, 1994). Although Krupp and BGD (1961-62)
gave a reserve of 3 million tons, the estimated iron
ore reserve is less than 2 million tons with average
iron content of 58.5% (Tin Aung Myint & Mi Mi
Ko, 2004).

3.2 Other Tron Ore occurrences around Pyin Oo
Lwin
Baw (21°54'3.05"N, 96°32'20.50"E):

Around  Baw,

iton ore  deposits

unconformably overlic on the Maymyo Formation.
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[ p 5 i G LA
Fig. (4) (a) Iron ore and bore hole location map, (b)
Panaromic view of the mine area and (c)
cross section passing through the Bore holes
of (Fig. a) with their Fe content. (Tin Aung
Myint, 2002) (some data acquired from
Krupp, 1961-1962)

Inya (22° 0'57.77"N, 96°32'53.19"E):

It is located 9 km SE of Pyin Oo Lwin.
Brecciated limonitic ore occurs in dolomitic
limestones. 4.5 million tons with an average Fe
content of 35.2 %, Ti O: content of 1.5 %. The
deposit although favorable for open cast mining,
the ore is difficult to dress (intergrowth of hematite
ore / laterite / bauxite). The Fe content is generally
low an;i high TiO: content renders the ore difficult
to smelt.

These deposits are embedded in ferruginous sandy
soil layer and sandy loam layer. The localities of
iron occurrences and their detailed descriptions are
shown in Fig (6) & Tahle (1). There are altogether
9 oceurrences that contain iron content of 21.33%
to 61.38%. These iron ore depasits are
Kyaukphyagyaw (G.058534), Thegon ((:.065519),
Pongon  (East)  ((3.099554),  Nattawtaung
(G.107548),  Sintheka  Taung  (C1.112564),
Nattawlay Taung ((.124575), Pawpyin (NE)
(G.106570), Baw 55) (G1L091514),  and
Kyadwinye(S) ((1.069529), respectively, Among
them, Kyaukphyagyaw deposit contains high iron
content (60% I'e). Moreover, numerous small scale
iron occurrences which are economically
unfeasible are found throughout the area. Thus, it
can be correctly interpreted that Kyaukphyagyaw
will be another alternative mining site of iron ore
when the Kyadwinye Mine is exhausted.

Alluviuni (Quaternary) -
Unconfarmity
. ‘MaymyoFormation{Mid. Devonian-Permian)

-Uncoriformity

Zebingyi Formatlon (Early-Mid. Devonian)

Nyaungbaw Formation (Silurian)
Fig. (5) (a) Large ore boulder in mine, (b)

Dendritic patten like tubes filled with sandy
silt in the area, (c) Various sizes of iron ores
and (d) Iron gravels mixed with loam on
Maymyo Formation.

Twinnge (21° 57'N, 96° 22' E):

J.C Brown (1916) described the iron ore
deposit at Twinnge. between Mandalay and Pyin
Oo Lwin. Hematite and limonite in nodules of
varying size which lie near the base of a red clay
(terra rossa) capping dolomitic limestone. It is a
typical residual deposit lying above the Maymyo
Formation which has been exposed to continental
weathering since the end of the Mesozoic. Im
thick iron ore horizon is developed, consisting of
limonite and limonite/ hematite nodules and
concretions. The estimated ore is about 275,000
tons. The iron content varies from 56.3% to 60.1%
Fe.
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Tohle (1) Ore Recerve and chetrieal analyses of small iron ore oceurrences around Baw (Source: Dg

2000 & Tin Aung Myint, 2002)

)

Pauktaw (22°4'46.78"N, 96°35'13.07"E) :

It Ties close to the Mandalay- Lashio
railway line, some 4.5 miles SW of

‘Wetwin station in the direction of Maymyo. Itis a
20 and 1921 by the

small excavation worked in 19
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Fig. (6) Geologcal map of the Baw area (Win win Ky, 1990 & Tin Aung Myint, 2002)

Burma Corporation. 1,700 tons of ore, with a
average iron content of 56- 57 %, have beg
removed from this working. The analysis

pisolitic materials contains 25.2 % Fe, 19.0 % 4|
03, 6.2 % MgO, and 10 % Si 02 (Soe Win, 1994

5 A

e 1P

A4

(<) Dense limonite {grey) rimmed
replaced by secondary (b) Bladed specular hematite by hematite (white) (Krupp, 1962)
fimonite (grey) (Krupp, 1962)

(d) specular hematite with
boxwork texture

{f) Ooids and fossil fragments

partially replaced by hematite and replaced by hematite

limonite
Fig. (7) Some photomicrographs of iron ores in Maymyo Formation around Baw Village.

Bawhlaing (22° 8'34.34"N, 96°34'58.14"E):

It lies 2 miles NE of Pauktaw deposit. It is
a shallow deposit lying on the top of a limestone
knoll. A reserve of 40,000 tons was estimated in
1927. The ore contains 56.6 % Fe, 3.7 % Al O;,
and 2.0 % Si 0.
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Naungthakaw (22°8'47.03"N, 96°31'45.46"E):

Tt lies about 6 miles to the NW of Pauki
Workable hematite ore vary from thin bands of &
inches to thick ones of several feet thick. T
deposit is covering the area of about 8 sq. miles
is of residual type in Plateau Limestone. The i
content is 56 % Fe. This was mined by the Bur®
Corporation Ltd, in pre- war years with an
production between 35,000 and 40,000 tons.
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Thandaung (21°57'23.75"'N, 96°22'50.99"E):

The deposit is located SW of Pyin Oo Lwin
and can be approached from Sitha village by a cart
road. Iron ore is in the form of angular fragments
and debris. Pisolitic and oolitic iron nodules also
occurred. The deposit was once worked by Burma
Corporation Ltd {Soe Win, 1994).

1V Discussion
4.1 Deposit Styles and Types

Field investigation shows that iron ore
unconformable overlies on the Maymyo Formation
and it is nearly parallel to the underlying beds.
Peloids and some distorted ooliths occur in iron
slide (see Figl. 7). Ooids and peloids are typically
replaced by limonite and hematite, Some micro

4.2 Geochronology

The Devonian is a period of Earth's
history that went through radical change both
physically and chemically. In this study, Laser
Ablation Inductively Coupled Mass Spectrometry
(LA-ICPMS) was used to determine detrital zircon
ages within the black shales, sandy limestone and
shaly limestone from the Lower Cambrian, Lower
Ordovician and Middle Devonian and Middle to

fossils éforams?) are alsa observed and partially
replaced by hematite. It could be stated that iron
ore deposits around Pyin Oo Lwin was primarily
sedimentary origin. Although the ores are found as
sub-parallel to the bedding, they form rarely as
layers, Despite them, the ores occur mostly as
boulders and nodular masses. This is because the
chemical weathering processes leached siliceous
and carbonated minerals from the bedded iron
deposit, resulting in an up grading of the iron
content. To sum up, Kwadwinye deposit is of
bedded sedimentary origin followed by residual
concentration. Pisolitic and oolitic iron nodules
g_mainly hematite) occur in  Wetwun and

handaung. Twinnge and Naungthakaw deposits
represent a typical residual deposit above Maymyo
Dolomite.

Upper Devonian in Myanmar together with
scientists from Tasmania University, Australia.
The zircon U-Pb ages for sample JS-18 which is a
limestone, was aged at 399 Ma, which suggests
that the age is consistent with fossil ages of the
Middle Devonian Maymyo Formation. Sample JS
- 22 is a sandstone from the Lower Ordovician
Naungkhangyi group which was ages at 480.3 Ma
+ 9.9 Ma. Sample JS-25 which is a black shale, is
aged at 537 Ma + 12 Ma (Jordan Sheppard et al.,
2017) (Fig. 8).

S?ampm\o. Rock Typt T ] Age (Ma) [ ] Error | Grains
1518 ‘Limestons (Middle Devonian) - |39 TINA ja=11"
T532 | Sandwione (Lower Onlovician) | 480 Z195 [n=10
| [38735 T Black Shaie (Lower Cambwian) | 37 112 n=2d
te: N/A = Not Applicatie
@ RO 1
, i { T wast]
g M It .
btk 2 | ps-18)
i P i% 1
* i t
pate s ) o i
" .5 f |
(b).m. e e . n u ; w oo oo o ey
ey ; B .

12. (8) (a) Cathodoluminesence (Ci,) images of Zircons with laser spot holes and growth zones and (b

Concordia diagram and probability curves of ratios of 207Pb / 206Pb vs. 238U/ 206Pb for sample
A) JS-18 silty limestone from Middle Devonian Maymyo Formation. (Source: Jordan et al., 2017)

This suggests the U-Pb zircon age of the
rock to be from Lower Cambrian Ngwetaung
Group. The relativity plots of the zircons suggest
the provenance has a Gondwana affinity, as the
peaks of the zircons confirm the affinity with the
Sibumasu Terrane. This indicates both the source
of the detrital zircons, and the source of the
sediment,

V. Conclusions

Rock units exposed in the area are
Paleozoic rocks including Sitha Formation
(Middle Ordovician), Kyaingtaung Formation
(Late Ordovician), Nyaungbaw Formation
(Silurian age), Zebingyi Formation (early to
middle Devonian age) and Maymyo Formation
(middle Devonian to Permian age).
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Tron mineralization occurs 3»:& on
dolomite and sandstonc of Maymyo Formation. It
is mainly composed of hematite and limonite with
minor amounts of pyrite and magnetite. Tron ores
occur in different forms as boulders, nodular
masses, iron gravels and floats which are not
cemented together or very firmly embedded in the
sandy clay (loam) that surround them, neither do
they form a continuous layer, The thickness of the

iron deposit varies from 4 to 22 meters in mine site.

Large ore boulders may reach about 529.7 cubic
foet (15 cubic meters) in size. According to bore
hole data, the size of the ore boulders decreases
from south (lower hill) to north (Main hill) in
Kyadwinye mine. The iron deposit 39.5._ Pyin
0o Lwin is primarily of bedded sedimentary
origin probably formed at the end of Paleozoic as
the presence of micro fossils (forams?) and ooids
which are entirely or partially replaced by
interlayered hematite as the iron is essentially and
completely precipitated as ferric oxide or may
replace calcium carbonate shells or ooids.
Moreover, readily soluble and porous natures of
Maymyo Formation are the favorable site to
concentrate the formerly formed bedded iron
deposit. Therefore, the removal of soluble
constituents and concentration of the insoluble
ones must have been enormous. These conditions,
limestone formation will be slowly dissolved by
chemical weathering, leaving the insoluble iron
oxides as residue. As bed after bed of limestone
disappears, the iron oxide of each bed persists. In
this way, residual iron concentration was
happened. The source was belicved to be derived
from the considerable iron ore in non-aluminous
dolomite and ferruginous sandstone of the lower
stratigraphic horizons of the Maymyo Dolomite.
The zircon U-Pb ages of 399 Ma, for a limestone
in Maymyo Formation near Pyinoolwin which
suggests that the age is consistent with fossil ages
of the Middle Devonian Maymyo Formation. The
relativity plots of the zircons suggest the
provenance has a Gondwana affinity, as the peaks
of the zrcons confinn the affinity with the
Sibumasu Terrane.
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Abstract

The study area is loctited i western targinal zone of the Edstern Highlands (Shan-Tanintharyi
Massil) is situated about seven miles south of Pyin Oo Lwin. [t occupied in ane « irch
topographic map 93 C/15. T the study area, ean be differentiated nto two fithostratigraphic
units of formation in Ordovician age. They are Sitha and Kyaungtaung Formation. The Sitha
Formation is mainly composed of medium « to thick-bedded, bluish grey fimestone with
irregular silt partings and patches. Ttis locally well jointed fissure filled silt partings and locally
dolomitized. The fossils are common in some places, but less fossiliferous than the Kyaingtaung
Formation. Petrographically, in this limestone i3 classified as pelsparite, ooidsprite and
biomicrite. The lithologic type, sedimentary structures and faunal content indicate that may
have been accumulated in a slightly agitated, warm, shallow neritic environment. The
Kyaingtaung Formation is chicfly composed of thick-bedded, yellowish grey to reddish brown
silty limestone with a few amounts of calcareous silistone and marl. They are containing
abundant brachiopods, crinoid stem and bryozoans. Petrographically, in this limestone are
classified as silty biomicrite. The lithologic type, sedimentary structure and faunal content
indicate that the Kyaingtaung Formation was a warm, shallow and slightly agitated environment.

Keywords: lithostratigraphic units, Ordovician, fossiliferous, environment

INTRODUCTION Fig. (1) Location map of the study area
Location and Size Regional Geologic Setting
The regional geologic setting of the area
is shown in Fig.(2). The Kachin-Shan-Tanintharyi
Massif in which the present area (Sitha - Paungdaw

The investigated area lies in western
marginal zone of the Eastern Highlands (Shan-
Tanintharyi Massif) is situated about seven miles area) situated is a distinct geotectonic domain

south of Pyin Oo Lwin. The study area is locatcd aung Thein, 1973) forming the western part of
by north latitudes 21° 51 to 21° 59" and east . ﬁ mwmnna Emzwuvnm Am_.um Massif) Snummso.
longitudes 96° 22 to 96° 27'to in one-inch . j¢ Ra der. 1983

topographic map 93 C/5. This area is bounded by . Y=nmar Ranges (Bander, 1983).

i e <Ius areals bounded by The Shan Massif lies to the east of the
vertical grids 330 to 640 and horizontal grids 300 - Central Lowlands. The Shan-Tanintharyi Massifis
to 990. Tt covers an area of approximately 35 . |apoely covered by the Shan State. To the west, it
square miles of rugged and mountainous terrain. ¢ separated from the central basin by the Shan
This area is Mandalay - Pyin Oo Lwin motor car Scarp Fault running from the Gulf of Mottama
road and railway - road cut across the middle part through Mandalay into the Kumon Ranges in the
of the area. It can be easily reached in all year o0 Myanmar, The eastern border of the Shan
round. The location map of the study area is Shown  Magsif is occupied by a northeast-southwests
in Fig. (1). triking band of granitic and metamorphic rocks.

iy The northem boundary of the Shan Massif
probably coincides with a NNE striking belt of
ultrabasic and basic intrusive extending from north
of Mogok far into the northern most region of
Myanmar, Towards south, the Shan Massif
decreases in width and extends for a considerable
part into the northwest Thailand, limited to the east
gain by the intrusive granitic rocks. Large area of
the Shan Massif is covered by thick carbonate
rocks of Ordovician, Silurian, Devonian, Permian
and Early Mesozoic age which were deposited in
p__a ?wggam_..gm_@mmg Geosyncline (Kobayashi,

964).

The present area is mainly composed of
Ordovician rocks (Sitha Formation and
Kyaingtaung Formation), Silurian (Nyaungbaw
Formation), Devonian (Zebingyi Formation) and
Carboniferous to Early Triassic (Maymyo
Dolomite). The rock units are repeatedly exposed
due to a series of nearly north-south trending major
anticlinal and synclinal structures, and associated
longitudinal fault and cross faults. The contact
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identificd as ooids on the basis of size, shape and
sorting. Oolites are small spherical or sub-
spherical accretionary bodies, 0.25 mm to 2 mm in
diameter. The ooids have a poorly preserved
concentric structure, rounded circular outline and
directly related to the shape of their nucleus. Many
oolites have apparently no nucleus at alldue to the
prevasive of dolomitization. In this scction, the
internal structure of ooids may have been partly
lost by dolomitization. The layer by layer
replacement of dolomite crystals in the ooids
produced the concentric laminae of dolomite. So,
the texture of the envelope may be cntirely
concentric. Some oolites are tangentially contact
with each other and rarc in concavo-convex
contact. Detailed study of each and every ooids
indicated that dolomitization took place as a
different patterns. There arc three styles of
dolomitization in ooidal grains in Fig.(8). The
bioclasts are mostly brachiopod’s shell, rarely
trilobite fragments and echinoid plates.

Biomicrite / Bioclastic wackestone

broken echinoderm plate(b), and detrital quartz
grains (c) of Sitha Formation. (x 40)

P

iétogmﬁli

Fig. (10)
shape outline of crinoid ossicles(a),
brachiopod shell(b) and bryozoans(c) of the
Sitha Formation. (x 40)

Megascopically, the rock is thick -

bedded, dark grey, fossiliferous limestone with
irregular silt parting and patches. The weathered
surface shows small sinkholes and burrow
structure. Microscopically, the limestone is mainly
composed of micrite 65%, bioclast 30%, sparite
3%, and detrital quartz-silt 2%. Bioclasts consist of
echinoderms, bryozoans and  brachiopod
fragments in Fig. (9). Bioclasts are filled with both
micrite and sparry calcite. The hard part of
echinoderms have an unmistakable appearance.
Each plate behaves optically as a single crystal of
calcite due to syntaxial overgrowth or syntaxial
rim cements in Fig. (10). But the spines of
echinoids, joints of the stems of crinoids, etc., may
be distinguished by their size and outlines. The
quartz-site grains are sub-angular to rounded and

45

scattered within the matrix. The presence of fossil
fragments and abundance of micrite reflect slow
deposition in a low energy environment. It
probably indicates open sca shelf environment.

S ek — I~ "
IR ST T ST

Fig.(11) Photomicrograph showing rounded

quarlz silt grains(a), bioclast(b), brachiopod
shell(c) of fossiliferous Kyaingtaung
Formation. (x 40)

thin shell bivalve (a), bryozoans (b)
of the Kyaingtaung Formation. (x 40)

Kyaingtaung Formation
Silty Biomicrite / Silty mudstone
Megascopically, the rock is thin - to
medium - bedded, buff, yellow, orange, purple,
and white-coloured micaceous siltstone and marl
with occassional bands of silty limestone lenses.
Microscopically, it consist of micrite 58%, quartz-
silt 35%, bioclast 5%, and other 2%. The fine-
grained calcite matrix contains abundant silt-sized
quartz. The quartz grain are angular to subangular
ranges. It is also occurs in some bioclasts. The
bioclasts mainly include brachiopods shell
fragment, bryozoans and crinoids plate and
molluscan fragments in Fig. (11). The grain must
have been lithified at the time of reworking to
allow the rounding of the echinoderm fragment.
The sediment between the shells is muddy in Fig.
(12). Bioclasts are filled with both micrite and
sparite. The micrite matrix contains scattered fine
sand and silt grains composed of megafossils such
as brachiopod suggests a sedimentation in a basinal
euxinic environment.

CONCLUSIONS

The Sitha - Paungdaw area, in the Pyin Oo Lwin
Township, is situated in one inch topographic map
93 C/5. The study area is situated at the center of
the Eastern Highlands. The ridges are trending
nearly north-south and streams are running east-
west, The rock can be differentiated into five
lithostratigraphic units of formation rank on the
basic of stratigraphic relationship and faunal
content. The stratigraphic succession in ascending
order (from older to younger) is as follows: 5.
Maymyo Dolomite(Carboniferous to Early
Triassic) 4. Zebingyi Formation(Devonian)
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3.Nyaungbaw Formation(Silurian) 2. Kyaingtaung
Formation(Upper - Ordovician) 1.  Sitha
Formation(Middle - Ordovician).

The Sitha Formation is mainly composed
of medium - to thick - bedded, bluish grey
limestone with irregular silt partings and patchs.
Petrographically, the limestone is composed of
micrite 65%, bioclast 30%, sparite 3%, and detrital
quartz silt 2%. Bioclasts are filled with both
micrite and sparry calcite. Each plate behaves
optically as a single crystal of calcite due to
syntaxial overgrowth or syntaxial rim cements.
The lithologic characters and faunal content
suggest that the Sitha Formation was accumulated
in a wam, shallow and slightly agitated
environment. The Sitha Formation is assigned to
Middle Ordovician and is correlated with the
Lower Naungkangyi State of La Touche (1913),
the Wunbye Formation of the Pindaya Group in
southern Shan State (Myint Lwin Thein, 1973) and
Tha-Yauk-Myaung Formation of 1.G.C.P (1980).
The Kyaingtaung Formation is chiefly composed
of thick - bedded, yellowish grey to reddish brown
silty limestone with a few amount of calcareous
siltstone and marl. Petrographically, the silty
biomicrite is consist of micrite 58%, quartz-silt
35% and other 2%. The quartz grains are angular
to subangular. The bioclasts mainly include
brachiopods shell ~ fragment, bryozoans and
crinoids plate. The Kyaingtaung Formation was a
warm, shallow and slightly agitated environment.
The Kyaingtaung Formation is assigned to Upper
Ordovician. The Kyaingtaung Formation can be
correlated with the Upper Naungkangyi Stage of
La Touche (1913) and the Kyaingtaung Formation
of LG.C.P (1980) is correlated with the Nan - On
Formation of Pindaya Group in southem Shan
State (Myint Lwin Thein, 1973).
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Petrochemistry of Igncous Rocks Exposed at Wabochat Area, Singu Township,
Mandalay Region

Khin Pyone, Associate Professor, Department of Geology, University of Mandalay
Nyi Nyi Min Khant, M.Sc student, Department of Geology, University of Mandalay
ABSTRACT

Wabo Chat area is located in Singu Township, Mandalay Region, about 10 km NE of Let Pan
Hila, covering about 50 km?, in UTM map of 2296-02. The study atea has high relicf and located
in the mountainous region. The study area consists mainly of granite, marble and gneiss.
According to the XRF analyses the igneous rocks of the study area are mainly
biotitemicrogranite (Taunggyun granite), leucogranite and pegmatite. In general, these rocks
have SiO; (62.5-68.8%), Al:O; (20.3-25.5%), CaO (0.181-1.980%), MgO (0.010-1.210%),
Fex03 (0.169-1.740%), TiO; (0.010-0.365%) and Na,0+K;0 (7.792-11.709%), which indicate
acidic in composition and fall within calc-alkaline series, S-type and peraluminous nature.

Keywords: Wabochat area, Granite, Calc-alkaline, S-type

INTRODUCTION

The study arca is located in Singu
Township, about 10 km NE of Let Pan Hla,
covering about 50 km?, in UTM map of 2296-02.
This area is accessible all the year round. The
location map of the study area is shown in (Fig 1).

Regional Geologic Setting

The study area is situated within the north-
south trending Mogok Metamorphic Belt (MMB)
of Searle and Haq (1964). This belt lies between the
Shan scarp to the east and Sagaing Fault to the west.
The regional geological map of the study area is
shown in (Fig 2). The study area is situated between
the Shan Massif in the cast and thc Central
Cenozoic Belt in the west. The Mogok
Metamorphic Belt including the study area extends
for over 1500 km along the western margin of the
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Figure (1) Location map of the study area (source: MIMU, 2010)
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Shan-Thai Block of Mitchell
southeastern flank of Himalayas.

The MMB crops out in N-§ direction from
Kyaukse to Sabenago (east of Male village) through
northeast Mogok to NW of Putao at the
northernmost extremity of Myanmar. MMB is
comprised steeply dipping, deformed, and medium
to high grade metamorphic rocks such as marbles,
calc-silicate rocks, gneisses and small amount of
quartzite, They are intruded by leucogranite, biotite
microgranite (Kabaing Granite) and pegmatite
dykes. ‘

(2005) and

Just to the west of the area is the
Ayeyarwaddy River which flows north to south
along the well-known Sagaing Fault, a north-south
trending right lateral strike-slip fault. In the eastemn
part of the area, marble, gneiss, calc-silicate rocks
and granite rocks are exposed.

In the west of the area, Nattaung in Singu
Township exists and the rock types of that area are
metasedimentary rocks and igneous rocks (Maung
Maung Naing, 1987).

GENERAL GEOLOGY

The rock units shown in the rock
succession are recognized and mapped in this study
area. They composed mainly of metamorphic and
igneous rocks formed at the differing geological
episodes. The study area consists mainly of
granite, marble and gneiss. In the northem and
southern parts, calc-silicate rocks and marbles are
well exposed. Some rock units have been intruded
by dykes and veins of pegmatite and aplite,
quartzofeldspathic and quartz veins. The geological
map of the study area is shown in Figure (3) and
some exposure of the igneous rock units are shown
in Figures (4,5,6,7). The rock succession was
adequately established according to lithology,
mineral composition and field relationships and
correlation with the other areas.

47
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The relative ages of the metamorphic Maung Naing (1989), and Me Me Aung (2013
rocks are designated by correlation with those of the ~ respectively, depending upon 'lateral coqtinuity of
Wapyutaung-Ondan area to the further north, the outcrops and their distinctive lithologic similarity,
Chaunggyi-Zayatkwin arca to the north and
Letpanhla-Nattaung arca to the west mapped by Ali
Akbar Khan (1985), Myint Naing (1987), Maung

GENERAL GEOLOGY

The rock units shown in the rock
succession are recognized and mapped in thig
study area. They composed mainly of
metamorphic and igneous rocks formed at the
differing geological episodes. The study
area consists mainly of granite, marble and gneiss,
In the northem and southemn parts, calc-silicate
rocks and marbles are well exposed. Some rock
units have been intruded by dykes and veins of
pegmatite and aplite, quartzofeldspathic and
quartz veins. The geological map of the study area
is shown in Figure (3) and some exposure of the
igneous rock units are shown in Figures (4,5,6,7).
The rock succession was adequately established
according to lithology, mineral composition and
field relationships and correlation with the other
areas.

The relative ages of the metamorphic
rocks are designated by correlation with those of
the Wapyutaung-Ondan area to the further north,
the Chaunggyi-Zayatkwin area to the north and
Letpanhla-Nattaung area to the west mapped by
Ali Akbar Khan (1985), Myint Naing (1987),
Maung Maung Naing (1989), and Me Me Aung
(2012) respectively, depending upon lateral
continuity of outcrops and their distinctive

Figure (2) Regional Geological Map of the study
area and its surroundings (Source: Geological

map of Myanmar, MGS, 2014 lithologic similarity.

Rock Succession of the Study Area

Igneous Rocks )
Taunggyun granite (biotite microgranite) Tertiary
Leucogrenile
Pegmatite

Metamorphic Rocks
Quartzite

Ao, Unconformity AU
Marble; Diopside and Phlogopite marble, Upper
diopside marble intercalated with diopside calc-silicate rocks !t;aleozoic
Calc-silicate rocks; Mesozoic
diopside calc-silicate rock intercalated with diopside marble
Unconformity
Gnciss;mmmr amounts P NOSEN Laowex10
of garnet biotite gneiss } Upper
Paleozoic
4R
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.~ Figure (2.1) Geological map of the study area
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(after M» Me Aung, 2012)

Figure (3) Geological map of the study area

Figure (4) Photograph shows the contact between
biotite microgranite (Upper) and gamet-biotite gneiss
(Lower). Microgranite show highly jointed nature (Loc.
N22°34" 12, E96° 11° 507)

Figure (5) Photograph show the exposure of
leucogranite which is highly jointed and light
color on both weather and fresh surface(Loc.
N 22°337 59", E96" 137 417)

Figure (6) Photograph showing pegmatite vein Figure (7) Photograph show east dipping biotite
intruded in biotite gneiss. Quartz-rich vein gneiss intruded by aplite vein

intruding parallel with the layers of host garnet- (Loc. N 22° 34° 02", E 96" 13" 27")
biotite gneiss(Loc. N 22° 33" 597, E 96" 12” 34")

PETROCHEMISTRY AND
PETROGENESIS OF IGNEOUS ROCKS

General Statement

leucogranite and pegmatite with minor syenite.
More than twenty representative rock samples
collected from the study area have been selected
and analyzed for the petrologic studies. The

collected samples were carefully selected for

The major igneous units exposed in the
Wabo Chat area are mainly biotite microgranite,

49

laboratory analyses such as petrologic and
petrochemical analyses.
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Major eclements, minor and trace
elements analyses were determined by X-ray
Fluorescence Spectrometer (XRF) at University of

Research Center, Mandalay University, Mandalay.

The major and trace element oxides from XRF

(0.181-1.980%), MgO (0.010-1.210%), Fe20,
(0.169-1.740%), TiO: (0.010-0.365%) and
Na:0+K20 (7.792-11.709%). Based on the XRF
analysis data, silica % show that the igneous rocks
exposed in the study area are acidic in composition,

Table(l)  Major- and minor- element analyses (in Wt.%) of the plutonic rocks from the study
area

Sample Si0: | TiO: | AkO; | Fe:0s | MnO | MgO | CaO | NaO | K:0 | P:0s Total
WB-4 | 65700 | 0.047| 22.800| 0309 | 0013 0.177] 0.539| 6.020 | 4250 | 0.042| 99.90
WB-5 | 65.600 | 0.048| 23.700 | 0402 | 0.009| 0.139| 0.541 | 6.350 | 3.040| 0.029| 99.90
WB-12 | 65.800 | 0.010| 22.900 | 0.169 | 0.010| 0.010| 0.539 | 6.800 | 3.750| 0.010| 100.00
WB-13 | 66.700 | 0.068 | 22.000 | 0347 | 0.008 | 0.164 | 0.695 | 5.810| 4.090| 0.010| 99.89
WB-17 | 66400 | 0.051| 21.800| 0313 | 0010 0332|0756 | 6.740| 3.520| 0.026| 99.95
WB-18 | 65000 | €.010 | 23200 [ 0411 | 0.015| 0.010 | 0484 | 6.140| 4,630 0.033| 99.93
WB-19 | 65.700 [ 0.010| 22.700 ( ©0.113 [ 0.010] 0.010| 1.710| 7.920| 1.770 | 0.028 | 99.97
Gnt-2

68.000 | .0.038 | 20300 ( 0358 | 0.006| 0.192| 2220 7.600| 0.192| 0.045] 98.95
Gnt-3

68.000 | 0.050| 21.000]| 049 | 0.018| 0.010| 0.788 | 5390 | 4.080( 0.021| 99.85
Got-4

67.600 [ 0.054 | 21.100| 0435 | 0014| 0.159| 0.801 | 5.650 | 4.040| 0010] 99.86
Gnt-5

68400 | 0.041| 20700 0231 | 0008 [ 0.177| 1.980 | 7.700 | 0.681 | 0.021| 99.94
Gnt-6

68.800 | 0.052| 20800| 0336 | 0.010| 0.144 | 0.839 | 4.720| 4.180| 0.013| 99.89

analysis are shown in Table (1). For the present From the petrochemical view, the

study mineralogy and major element oxides are
used to describe, name and classify rocks. In most
cases, the chemistry alone is the criterion for
classification. The major element data, using the
construction of variation diagrams, display the
data as bivariate or trivariate plots. This type of
diagram is used to show the interrelationship
between elements in the data-set and it is from
these relationships that geochemical processes
may be inferred.

Chemical characteristics of igneous rocks

In this study, chemical classifications of
the igneous rocks are based on major and minor
oxides data obtained from the XRF analysis.
Chemical data (major and minor oxides data) were
used in the classification of igneous rocks and
major oxides are also used in the identification of
original tectonic setting of igneous rocks.

The igneous rocks of the study area are
mainly biotite microgranite (Taunggyun granite),
leucogranite and pegmatite. In general, these rocks
have Si02(62.5-68.8%), Al20; (20.3-25.5%), CaO

50

chemical designation in most common use is based
on silica percentage. For the study area SiO:
content ranges from 62 to 69 % in biotite
microgranite and leucogranite and up to 70% in
pegmatite. Wilsom (1989) uses TAS diagram,
adopted from Cox et al. (1979), to give a
preliminary classification of plutonic igneous
rocks which is one of the most useful classification
schemes. For the present study chemical data, i.e.,
the sum of the Na:O+K:0 content (total alkalis,
TA) and the SiO: content (S) are taken directly
from a rock analysis as wit% oxides and plotted
onto the classification diagram. This diagram (Fig
8), points out the bulk composition of igneous
rocks is granite.

Major and minor oxide data are used to
constructed variation diagram for igneous rocks,
by plotting against Si0, in order to see variation
among them (Fig 9). On the Harker’ diagram, Si0;
is positively correlated with K, O and FeO
whereas other major and minor oxides such a5
Ti 02, CaO, PzOs, Al203, Nazo and h‘go arc
negatively correlated with Si0,.
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Figure (8) Chemical classification of phhonic Figure (9) Harker variation diagram of intrusive
rocks using total alkali versus silica, igneous rocks from the Wabo Chat
(TAS) diagram of Cox et al. (1979) area (Curves in the diagram indicate
adapted by Wilsom (1989) showing the correlation trend). -
the field of plutonic rocks of the
study area
o Metmminas Pecakrrinous
g - -
B Bt SIS 32 m
P
ﬂlﬁ O‘I 10 IIJ 1'4
Sod ¢ ACNK
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Figure (10) Aluminous saturation indices by using  Figure (11) Aluminous saturation indices (Shand,
Al,04-Na,0-K,0 plot 1943) of the graniticrocks from the study area.
(Source: Winter, 2001)
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In the (Al:0:+Na;0+K20) diagram (Fig 10), the
igneous rocks of the study arca fall in the field of
peraluminous. It is substantiated by A/NK versus
A/CNK diagram. (Fig 11) show all of the igneous
rocks fall within the peraluminous field.
Concerning the mineral chemistry, the igneous

.

g i .
_ 8 Alkaline "
< 7
- i
o ¥ o
E Y "
v 8- "Sub-Alkaline g
3 -] 3 s
- i Eractasies
n # \
' Sy Papte,

’ . Cofision -
g - ,"\.m':::;-‘_ % Alkaline
m 9?.“&:?_"{ oo
§ P Arangeri “"-m
o ’
T T T T
1090 0 1000 2000 3000 4000
Ry=4Si-11(Na « K}-2(Fe + Ti)
¢ Biotite microgranite
e Leucogranite

Figure (12) The subdivision of plutonic into alkaline
and sub-alkaline magma using the parameters R1

and R2 (after De la Roche et al., 1980)

Igneous rock may be sub-divided into
two major magma series — the alkaline and sub-
alkaline series. (R1 and R2 diagram) (Fig 12)
show all of the igneous rocks fall within
subalkaline series. The subalkaline series was
further subdivided, (Tilley, 1950), into tholeiitic
and calc-alkaline by using AFM diagram. (Fig 13)
indicates almost all of the igneous rocks of the

o Ha,0 +ALOKO

¥ o Tige's Gaws

rocks of the study area have the mole percen
alumina is greater than the sum of lime, soda anq
potash (Al:03> CaO+Na,0+K:0). Based on the
silica and alkali content, igneous rocks have beey
classified into two major series: alkaline ang
subalkaline.

Tholeiite Series

Calc-akaline Series

4 Biotite microgranite
o Leucogranite

Figure (13) Fe2Osm -(Na:0+K:0) -MgO,
AFM diagram in terms of alkalis, total Fe and
Mg for granitic rocks of the study area. The
dividing line is based on the work of Irvine and
Baragar (1970).

study area fall in the calc-alkaline field and single
fractionation trend. It is substantiated by SiO2
versus FeO/Mgo index diagram, (Fig 14). Based
on the above criterion, the igneous rocks of the
study area are genetically related to the subduction
related plate tectonic processes. Bi-variate plot of
Si0, versus FeO/Mgo (after Miyashiro 1974) also
indicate that the granitic rocks falls within the
calc-alkaline magma
series.

For the type
of pranitoids, various
plots are used to
distinguished [I-type
and S-type. (Fig 15),
ACF diagram,
indicates  that the
majority of igneous

6 W s'c “ e ::a M 4 Biolite microgranite

s # Leucogranite rocks from the study
# Biotite microgranite area belong to S-type.
® Leucogranite

Figure (14) The subdivision of tholeiitic and cale- Figure (15) ACF disgram for the granitic rocks of

alkalin¢ rocks by using Si0; versus FeOMgo the study area.  Molar rmtios: A-

(after Miyashiro 1974) ALOs+N2:0+K:0, C- Ca0, F- Fe203+ MgO
(after Hyndman, 1985)
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Conclusions

According to the XRF analyses the
igneous rocks of the study area are mainly
biotitemicrogranite (Taunggyun granite),
leucogranite and pegmatite. In general, these rocks
have Si02(62.5-68.3%), Al:0; (20.3-25.5%), CaO
(0.181-1.980%), MgO (0.010-1.210%), Fe:0s
(0.169-1.740%), TiO2 (0.010-0.365%) and
Na;O+K:0 (7.792-11.709%). Based on the XRF
analysis data, silica % show that the igheous rocks
exposed in the study area are acidic in composition.
For the present study chemical data, the sum of the
Na;0+K:0 content (total alkalis, TA) and the SiO;
content (8) are taken directly from a rock analysis
as wit% oxides and plotted onto the classification
diagram and points out the bulk composition of
igneous rocks is granite. In the (A1203+Na;0+K20)
diagram and (A/NK versus A/CNK diagram show
all of the igneous rocks fall within the
peraluminous field. Based on the silica and alkali
content, igneous rocks have been classified into
two major series: alkaline and subalkaline. (R1 and
R2 diagram show all of the igneous rocks fall
within subalkaline series. The subalkaline series
was further. subdivided, (Tilley, 1950), into
tholeiitic and calc-alkaline. By using AFM diagram
and SiO2 versus FeO/Mgo index diagram granite
and pegmatite belong to the calc-alkaline series.
For the type of granitoids, various plots are used to
distinguished I-type and S-type. ACF diagram
indicates that the majority of igneous rocks from
the study area belong to S-type.
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Diversity of Fish Fauna in Myit-Too-Myit-Sut In (Lake), Amarapura Township,
Mandalay Region
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Abstract

Biodiversity is essential for balancing ecosystem and facing varied problems to environment, The
study was carried out from December 2018 to August 2019 to evaluate the species composition,
richness and diversity of fish fauna in Myit-Too-Myit-Sut In. Specimen collection was done
bimonthly from In owner at the landing sit¢ of the In, Data was analyzed by Margalef’s specics
richness index, Simpson’s diversity index, Shannon-Wienre’s index and Hill's evevness index. A
total of 37 species belonging to 27 genera, 16 families and eight orders was recorded. The highest

number of species and individuals were found in January,
followed” b;

highest in_order

szriniformcs 43.24%()
.22%), Synbranchiformes (8.11%) and

3.
‘&ligners index H' (2.7063). Iill diversi
during December.
richness d (2.7462) was in Au
H' (2.4574), Hill diversity inde)
lowest evenness va
'was higher duri

ust, Sim

8[ 2:70%) in each
upeiformes, Beloniformes and Tetraodontiformes. The v
099) was the highest in January. The highest values of Simpson’s index D g]

) numbers N (13.9740), N, (11.4373) were recorded
¢ highest evenness value E (0.8273) was found y )
n’s diversity index D (0.1027), Shannon-Wiener’s index
Ni (10.6747) and N, (8.7417) were recorded during_June. The
tue E (0.7903) was found in April. It was found that the diversity of Tish species
cold season than during rainy season. The satisfactory value of diversity indices

The percent species composition was the
Perciformes (21.62%), Siluriformes
remaining orders, Osteoglossiformes
alue of Margalef's richness index, d
.0804), Shannon-

in August. The lowest species

indicated the healthy ecosystem of study area. It may be concluded that the results based on the

diversity of fish fauna is useful in design
maintain the sustainability of fisheries in

i}g’g and im
yit-Tox

ementing conservation strategies in order to

0-Myit-Sut In,

Keywords: fish, species composition, diversity indices, sustainability

Introduction

Fishes influences the life of human in
various ways. They act as a rich source of food,
especially as a protein and lipid. Fish constitutes
half of the total number of vertebrates in the world.

They live in almost all conceivable aquatic habitats.

A total of 21,723 living species of fish have been
recorded out of 39,900 species of vertebrates, out
of these 8,411 are freshwater species and 11,650
are marine (Saeed ef al., 2013).

The fish diversity, community structure
and species assemblages in the streams and rivers
are interdependent on many abiotic and biotic
factors. These factors determine the success or
failure of fish species assemblages in the rivers or
streams within the range of spatial distribution
limits (Minns, 1989).

Today the fish diversity and associated
habitats management is a great challenge and the
ability to evaluate the effects of habitat change and
other impacts on the fish population required
extensive surveying of the fish population before
and after the change occur (Lester ef al., 1996;
Dudgeon et al., 2006). In the recent year, several
broad scale studies have identified modification
and loss of aquatic habitat as primary factor
threatening the conservation of freshwater fishes
and communities (Allen and Flecker, 1993).

Fish is sensitive to changes in water
chemistry due to different anthropogenic activities

construction of embankments, siltation of water
bodies by natural process and water pollution by
industry, and agrochemicals, the natural inland fish
stocks have declined significantly and fish
biodiversity and poor fishers’ livelihood have been
affected seriously (Ali, 1997). Ibanez et al., (2007)
pointed out that to ensure a sound management and
sustainable exploitation of freshwater biodiversity
it is vital to develop a deeper understanding of the
factors and processes that determine aquatic
diversity at different spatial scales.

Myit-Too-Myit-Sut In is situated in
Amarapura Township, Mandalay Region. Myit-
Too-Myit-Sut In consists of Myit-Sut In and Myit-
Too In. During the dry season, these Ins are
connected by a small stream, but during the rainy
season when the two rivers, Ayeyarwady and
Myitnge overflow their banks, the two Ins became
one expense of water reaching a maximum area of
about 15 km™.It is situated only two miles distant
from Taungthaman Lake. It is the fishing ground
supplying abundant food resource for the
livelihood of local people. Therefore this study site
was chosen because it is known as richness of fish
fauna and its nature is very different from other Ins
in Amarapura Township. The present study was
carried out to evaluate and assess the fish diversity
in relation to species composition, richness and
diversity status of the fish species recorded in
Myat-Too-Myit- Sut In.

from their catchments. Fish responses to 2

environmental disturbances, including hydro- Materials and Methods
morphological factors are different in time and  Study Area

space in comparison to simpler organisms, as they Myit-Too-Myit-Sut In is situated

tend to be integrated over larger intervals. Fish has
been identified as suitable for biological
assessment due to its easy identification and
economic value (Siligato & Bohmer, 2001).

Degradation and loss of fish habitats due
to winter imigation for rice cultivation,

54

Amarapura
Township, Mandalay Region. It is located between
21950' 24" Nto 21°51' 10"N and 96°00' 36" E to

96°01' 25" E.
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Study Period

The present study was conducted from
December 2018 to August 2019,

Specimen Collection and Preservation

Collection of specimens were made
bimonthly from In owner at the landing site during
the study period. The collected of specimens were
examined and color photographs were taken soon
after they were caught before the body color
disappearcd. Relevant morphometric and meristic
data of fishes were noted and recorded. Small fish
were preserved in five percent formalin and the
large fishes in ten percent formalin. The fishes
were collected with only seine net (5-10cm mesh
size) and from which number of species, total
number of individuals of each species were
recorded for evaluation on diversity of fish species.

Identification and Classification

Identification of fish species was followed
after Talwar and Jhingran (1991), Ferraris, (1998)
and Jayaram (2013).

Data Analysis

Species richness, diversity and evenness
of fish species were analyzed by Margalef (1958),
Simpson (1949), Shannon-Wiener (1948), and Hill
(1973) Ludwing (1988).

Species Richness (Margalef, 1958)

- S-1
i, Ln(N)
Where, d = Margalefs species
richness index
S = Numberof species
N = Total number of
individuals
Simpson’s Diversity Indice (1949)
D = ,g n(m-1)  (Simpson,
1949) =1 n(n- 1)
Where, Z = sum
D = Simpson’s index of
diversity
S = number of species
ni = number of individuals
in the i species
n = total number of
individuals of all species
Shannon-Wiener’s Index (1948)
ERRPLE P i
(Shannon-Wiener, 1948)
Where, H = index of species
diversity
S = number of species
= number of

mdmduals in the i* species in the sample
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= total number
mdlwduals of all species in the sample

For Hill’s diversity number (1973)
Number1:N;= et
Where, H' = Shannon’s index

Ni= number of abundant specics in the
sample

Number 2:N:;=1/D
Where, D = Simpson’s index

N2 = number of very abundant species in
the sample

Evenness

Hill’s ratio (1973).

E=(/D)- I _ Na- I{Hill, 1973)
1 N1

an 1. Location Map of the Study site
(Source : Google Earth)

Osteoglossiformes
= 2.70% 2.70% 2.70% -CI eriformacs
a2}, 62% < .qwﬁ,.m
e
, uSiluriformes
u Beloniformes
B2 10% Hmws 4 43.249; s
B 16.22% o
u Tetragdooti forms.

Fig 2. Percentage camposition of fish species
recorded in different orders

Results

A total of 37 species, confined to 27
genera and distributed among 16 families and eight
orders was recorded from Myit-Too-Myit-Sut In
during December, 2018 to August, 2019 (Table 1).

Species Composition, Richness and Diversity

Order Cypriniformes was represented with the
highest number of species (43.24%), followed by
Perciformes (21.62%), Siluriformes (16.22%),
Synbranchiformes (8.11%) and (2.70%) in each of
the remaining four orders, Osteoglossiformes,
Clupeiformes, Beloniformes and
Tetraodontiformes (Table 2, Fig. 2).
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TyMle 1, List of fish epecies receinded in Myit-Too-Myht-Sut In during December 2018 fo Angust 2019

e O Rty Sconific Name T CommonName  LocaiName T
T Oaweleehemes  Newoprendss  Notopternt motapririn Grey Featherhack Nptphe -
2 Clopeifomnes Qupsidae Curfen salvwma Ganges river gpant Nga-phan-thay
3 Cyprinifaemes Cypeinidoe Salwostoma sardmella Sardrella rozorbelly minnow Yin-boung-zar
AoNyphayngadon attineonif Burmese earplet Nga-byet
Octoodrama helangeri Minipur osteobeama Nga-phan-ma
Puntira chola Chola barb Nga-khon-ta-mee-ni
Punfius sophove Spot linswarmp bach Nga-khon-ma-mee-kwet
Raamvnti pamionnnrs Silver barb Thei-nga-khoo-ma
Systomus saramg Olive batb Nga-thon-ms-gyes
Cyprimes earpia Common carp Shwe-wah-nga-gym
Qrrhinus mrigola Mrigal Nga-gyin-phyw
Gidelion catla Catala Nga-thaing
Labeo colbas Black robu Nga-net-pyar
Laheo rohita Robu labeo Nga-gyin-myat-san-oi
Labeo wicropdiatmns Murree labeo Npalo
Labeo smliczhae Ray-finsed fish Nga-lee
Cobitidae Lepidacephalichrkys micrapogon Loach Nga-tha-le-doh
Lepidocephalichthys thermalis Burmese loach Nga-tha-le-doh
4  Shiformes Bagnidee Mystus cavasius Gangetic mystus Ng»-zin-yine-phyu
Mysrus lewcophasis Sittaung orystus Nga-oauk-thwar
Mystur pulcher Pulcher mystus Nga-zin-yime-ni
Sihuridae Ompok bimaculatus [ndian bufler catfish Nga-nu-than
Wallago attw Boal Nga-butt
Loricariidac Hyp Pl Suckermouth fish Nga-soke-khwet
S Beloniformes Belonidec Xenentodon cancila Freshwaler garfish Nga-phaung-yoe
6 Synbrenchiformes Mastscembelidae Macrognathus aral One stripe spimy eel Ngs-mway-ni
Macrognathus zebrivus Zebra-spinyeel Nga-mway-doh-kyan-sit
Mastacembelus armatus Zig-spimycel Nga-mway-nagar
7 Perciformes Ambassidac Parambassis ranga Indian glass fish Nga-zin-zat
Ansbantidac Anabay testudinews Climbing perch Nga-byay-ma
Osphroncmidae Trichopodus pectoralis Thick tipped gourami Nga-phyin-tha-let
Cichlidae Oveochromis sp. Tilapia Tilapia
Gobiidae Glossogobiur giuris Tk goby Nylon-nga
Channidac Channa oriensalis Walking snakedhead Nga-yant-gaung-to
Channa punctaus Spotted snakedhead Nga-yant-panaw
Channa striatus Striped snokedhead Nga-yant
8 Temodontiformes  Tetraodontidae Leiodon cxtcutia Ocellated puffer fish Nga-pu-din

‘The highest number of 34 species was recorded
in January. The highest number of individuals
(9335) was recorded in January. The lowest
number of 20 species was recorded in August.
The lowest number individuals (1011) were
recorded in August (Fig. 3, 4).

Table 2. Percentage composition of fish species

Na. of species

recorded in different orders Fig 3 Monthly occurrence number of fish species during
December 2018 to August 2019

Order N':"‘b::f Composition (%)

Osteoglossiformes 1 27

Clupeiformes 1 2.7 3

Cypriniformes 16 4324 3

Siluriformes 6 1622 i

Beloniformes 1 2.7 s

Synbranchiformes 3 811 $ I

Perciformes 8 21.62

Tetraodontiforms 1 2.7 B B B EMJghsy B
Total 37 99.99 Fig 4. Monthly occumence number of fish individuals during

December 2018 to August 2019

According to monthly data, the highest
number of species was found in January (34),
followed by December (32), February (30), March
(29), April (27), June (25), May and July (24 each)
and August (20). A total number of individuals
(49435) were recorded in the study period. The

20
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Tablo 3. Monthly number of individuals per species recorded during the yudy period

Totat mumber of ndividuals

No Scientific name Dec Tan Peb Mar Apr May Jon Jul Aug Total
2018 2019 2019 2019 2019 2019 2019 2019 2019

\  Noropeerus notoptenss 50 6 RS 57 »3 1 20 13 0 159
2 Corica soborna 0 15 2 0 17 0 0 0 0 61
3 Selmastoma serdinella 0 19 16 0 0 0 0 0 0 1
& Amblypharymgodon atkinsonii 960 1060 1050 570 470 375 360 135 154 5134
S Omeobrama belanpent 200 850 (134 550 450 398 375 9% 120 404
6  Pniius chola 700 936 %00 600 550 530 476 143 97 4957
7 Puntius sophore 942 1072 1000 63t 580 47 450 165 100 s415
§  Barbomymus gonionotus 0 15 27 (] 0 Q 0 0 ] 4
9 Systomus sarama 3 37 57 52 0 L] ] 10 0 189
10 Qyprimus carpio 0 0 1 0 0 0 0 (] 0 1
11 Girrhinus mrigala 6 10 [} 20 10 15 0 [ 0 901
12 Gibelion catla 26 27 29 2 1s 0 5 0 0 127
13 Labeo calbarm 28 15 0 0 0 0 0 ] 0 40
14 Labeo rohita 32 10 17 1§ 15 0 0 [ 0 %
15 Labeo micropthatmus 4 12 0 0 0 0 0 ¢ 0 36
16 Labeo stoliczkae 10 25 0 35 % 37 0 is 17 175
17 Lepidocephalichthy pog 486 [ 310 200 150 128 10 200 97 1598
18 Lepidocephalichihys thermalis 850 265 560 490 386 475 2 15 4586
19 Mysms cavasho 762 m 546 s 15 320 240 10 4“5 3315
20 Mystus lewcophasis [ 0 1 [ [ 0 0 0 0 1
21 Mywiws pulcher m m 1075 [17) 790 175 500 175 100 3531
22 Ompok bimacularus 27 15 0 17 [} 0 10 0 0 609
23  Wallago are 18 25 ar 15 18 0 10 0 0 13
24 Hipostomus plecostomc 23 25 0 0 10 5 H 0 [ 68
25 Xenemtodon camcila 230 150 180 150 30 10 20 5 0 825
26 Macrognathus aral 28 20 s » 20 s 26 25 10 206
27 Macrognathus mebrines 25 2§ 15 10 15 25 15 3 15 150
28 Masacombelus armanis 20 30 0 15 2 2 9 25 10 149
29 Parambassis range 986 1086 956 856 756 600 597 100 (5] 6019
30 Anabas festudinens 64 3} 50 45 57 4 35 2% 17 394
31 Trichopodus pectoralis 50 36 T3 26 23 25 19 10 15 28
32 Oreochromis sp. 600 i) 630 340 265 175 175 95 % 3070
33 Glassogabius giwris 350 250 20 250 120 50 100 50 10 1410
34 Channa orientalis 30 27 19 18 0 7 13 17 3 133
35 Channa punciatus 2 15 36 15 u 2 5 7 7 138
36 Channa strianis 36 30 2 20 2 5 10 2 [ 12
37 Leiodom cutcutt 17 35 19 20 0 0 1$ ] [ 11

Tota! 9069 9335 5139 6364 5368 3801 3986 1362 101 49433

highest number of individual was observed in
January (9335), Followed by February (9139),
December (9069), March (6364), April (5368),
June (3986), May (3801), July (1362) and August
(1011) were found (Table 3).

During the study period, the highest value
of Margalef’s species richness index d (3.6099)
was recorded in January. The highest values of
Simpson’s index D (0.0804), Shannon-Wiener’s
index H' (2.7063), Hill diversity numbers Ni
(13.9740), N: (11.4373) were recorded during
December. The highest evenness value E (0.8273)
was found in August. The lowest species richness
d (2.7462) was in August, Simpson’s diversity
index D (0.1027), Shannon-Wiener’s index H'
(2.4574), Hill diversity index N1 (10.6747) and N2
(8.7417) were recorded during June. The lowest
evenness value E (0.7903) was found in April.
(Table 4).

Discussion

In the present study, 37 species of fishes
confined to 27 genera, 16 families, and eight orders
were identified and described. Among the eight
orders, Cypriniformes comprising 43.24% (with 16
species) followed by Perciformes 21.62% (wngh
eight species), Siluriformes 16.22% (with six
~wie¢)  Synbranchiformes 8.11% (with three

species) and the remaining Osteoglossiformes,
Clupeiformes, Beloniformes and
Tetraodontiformes 2.70% (only one species each)
respectively.

According to these data, Cypriniformes
thus appeared as the most dominant order in Myit-
Too-Myit-Sut In, followed by order Perciformes in
order Siluriformes, and Synbranchiformes
respectively. The lowest species composition was
that of the order Osteoglossiformes, Cluperiformes,
Beloniformes and Tetraodontiformes.

Some locale workers worked out on
diversity of fish fauna in different areas. Among
them, Pyone Pyone Hla (2009), Htay Htay Sein
(2010) and Ni Ni Aye (2013) conducted on Lakes
in Mandalay Reigon and reported that the fish of
Cypriniformes, Perciformes and Siluriformes were
abundant and dominant species in composition and
these species are commercially important fishes.
The present finding is in accordance with that of
those researchers.

Mon Htwe Lwin (2011) and Nwe Ni Saw
(2013) similarly reported a total number of (41)
fish species from the lakes in different areas. In the
present study, a total of 37 fish species belonging
to 27 genera, 16 families and eight orders were
recorded from the study area. Therefore, the
present findings are less in number of species
compared to the above-mentioned findings
because it is different for the study area and

57

CamScanner


https://v3.camscanner.com/user/download

-

1st Myanmar Int

duration. In the present study, the highest number
of fish species (34) and the maximum number of
individuals (9335) were found in Januwary (cold
season).
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In the present study the lowest divers;
indices were found in July, it may due to wate,
level reached its maximum on an account of hea;
rain in this time and some species may be disperseq

Table 4. Monthly diversity indices of species during December 2018 to August 2019

Y Dec Jan Feb Mar
Diversity index 2018 2019 2019 2019

Apr May Jun Jul Aug
2019 2019 2019 2019 2019

Total no. of individuals 9069 9335 9139 6364

Total no. of species 32 34 30 29

5368 3801 3986 1362 1011
27 24 25 24 20

d 34019 3.6099 31797 3.1969 3.0274 27905 2.8949 3.1590 2.7462
D 0.0804 0.0921 ,0.0882 0.0879 0.0947 0.1022 0.1027 0.0858 0.0905
H 27063 25785 2.6113 2646 25725 24722 24574 2.6524 2.5758
N 13974 12,1778 12.6176 13.0977 12.098 10.8484 10.6747 13.1878 12.1423
N2 11,4373 938559 103339 103742 9.5611 8.7866 8.7417 10.6572 10.0457
E 08184 0.8093 0819 07921 07903 08099 03189 0.8081 0.8273

The lowest number of species (20) and the
minimum number of individuals (1011) were
recorded in August (rainy season). The abundance
of fish species varied between the rainy and cold
seasons. Since the In is replenished from the water
of Ayeyarwady and Myitnage upstream that
carried along fresh stock of fish during the rainy
season catachability in terms of both the number of
species and individuals would normally be higher
during the following cold season however, as most
of the fishes were already harvested during
following months (hot season) catchability
decreased prior to the rainy season and the onset of
the rainy season.

According to monthly data, the highest
value of species richness (d) was found in January.
The highest value of Simpson’s index diversity (D),
Shannon- Wiener’s index (H') Hill number value
Ni, N2 were found, in December in the study period.
The Shannon-Wiener’s index H' value of present
study ranged from 2,4574 to 2.7063. The results of
present study is in accordance with (Hossain et al.,
2017) who reported that overall value ofH' remain
always higher 2.0 which suggested that the
biodiversity condition of the water bodies of
Kusiara River is found to be satisfactory. So, also
the water body of the Myit-Too-Myit-Sut In during
the cold season following the rainy season. The
lower value of diversity D (0.0804) and d (3.6099)
higher were recorded in December and January
than other months whereas the lowest diversity
indices were found in June during the study period.
Similar results were also reported by Galib et al.
(2013) who recorded the value of diversity and
richness indices of fish fauna that was higher in the
winter months (November to February) than other
m%nths in Bangladesh. The value of D is reciprocal
tod.

Nath and Deka (2012) indicated that the
richest fish diversity is in winter. The lowest
number of species was recorded in the month of
June, this is due to heavy rain during this time
which makes fishing very difficult as water level
;caéghcd its maximum in Chandubi Tectonic Lake,
ndia.
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to other sites with the water current.

The present findings are in close
conformity with Cho Sin Win (2016) who studied
species diversity of fish fauna in Nat Min Chaung
In. She recorded that the highest value of
Simpson’s index diversity D, Shannon-Wiener’s
index H' and Hill number value N;, N> were found
in November and the lowest diversity index were
found in July.

The major causes for deviation in the
biodiversity indices are seasonal, nutrients, bottom
of the aquatic ecosystem supporting the
coexistence of different species and seasonal fish
migration and recruitment. Seasonality also affects
the breeding behavior of fish (Ryer and Orth, 1987)
(cited by Hossain ef al.,, 2017). In the present
research the deviation of biodiversity indices were
observed. This may be due to changes in
seasonality and water quality during the study
period.

Margalef’s Index is dependent on sample
size and may vary from actual diversity value to
some extent (Nair e al., 1989). This may occur due
to changes in water depth, increasing fishing rate
etc. Lower species diversiti indicates the selective
use of fishing gear (Keskin and Unsal, 1998).
Increse harvesting, habitat modification, reduced
water flow, growing human intervention on
wetland are also considered as significant threats
for dwindling species diversity (Chaklader et al.,
2014; Hossain et al., 2015).

Namin and Spurng (2004) reported that
Shannon-Wiener index (H') is the value slightly
impacted; 2.00-2.99, moderately impacted and
<2.00, severely impacted. Based on this scale, the
present study of (H') is categorized as moderately
impacted in study area because H' value is within
the range 2.46-2.71.

During the study period, the monthly evenness
index values appeared to be approximately the
same, so that it indicated that the water body of
Myit-Too-Myit-Sut In is eco-friendly for the fishes
to thrive, since the E values close to one reflecte
the healthiness of the environment in which the
species thrive,
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Hill (1973) proposed a unification of
several diversity measures in a single statistic,
While N is the equivalent of Shannon diversity, Ns
is the reciprocal of Simpson’s diversity, Naturally
the values of Nz are less than the values of Ni.
According to the data recorded the value of N2
representing very abundant species were found to
be lesser than those of Ny that measures the number
of abundance species.

According to IUCN Redlist 2017, in the
Ercsent stady Osteobrama belangeri, Ompok
imaculatus and Wallago attus pecies were in the
category of Near-threatened species, Cyprimis
carpio specics was in the category of Critically
endangered species. Based on the results of present
study, it was found that there was little variation of
diversity indices values. Satisfactory values of
diversity indices represent the healthy ecosystem
of the study area.

Conclusion

The results have established that the
diversity of fish species was higher during the
winter season than during the rainy season.
Keeping in view the importance of natural fish
resources, it may be concluded that the
information on diversity, different diversity
indices will help in implementing future
conservation strategies and maintaining the
diversity of fish fauna in Myit-Too-Myit-Sut In.
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Abstract

Tn Myanmar, Trawaddy River conveys lots of benefits, fruitful natural resources, various [ivelihoods,
traditional culture of lacal community along the riverine from the northern part of Myanmar (Kachin state) to
southern Myanmar, Irrawaddy delta. Socioeconomic situation of Irrawaddy delta is mainly relying on
fisherics as well as agriculture sector, in doing so, there was done public meetings as surveys and interviews
on socioeconomic Sityations including ecological impacts on water bodies with innovative solutions with
Jocal community at 13 locations of different villages, where it was also observed on conserving fisheries
resources, surveying paddy ficlds, checking water quality, analyzing main sources of water contaminants, and
discussion with wvillagers at_their villages towards environmental awareness regarding Sustainable
Development Goals (SDGs). Ecological impacts are due to Tllegal, Unreported, and Unregulated (IUU)
fishing: electric fishing, using chemicals, using wrong net size, wrong seasonal catching especially for
fisheries Tesources including aquatic life. Therefore, the socioeconomic situations of Irrawaddy delta
according to survey of this research works; there are about 50 % is representing for fisheries sector, about 35
% is for agriculture sector, government sector is about 7 %, and others are 8 %, At Nga-Won River in Pathein
city, Irrawaddy delta, where water quality analysis concerning physico- chemical indicator is for Biological
Oxygen Demand (BOD), Dissolved Oxygen (DO), and heavy metals analysis by comparing with desirable as
well 25 imperative rate regarding World Health Organization (W.H.O) standard, Stakeholder mapping with
interdisciplinary approach is also done to be public awareness for community development regarding SDGs.

Keywords: local community, socioeconomic situation, fisheries resources, environmental awareness,

Sustainable Development Goals (SDGs)

Introduction

Irawaddy delta, Latitude: 16°16.1682 N
and Longitude: 95°24.1184 E, is situated in the
south of Myanmar, lots is streams and creeks are
situated as complicated networks, where fisheries
sector concerning freshwater as well as salt water
and agriculture sector as mainly paddy production
are vital importance for economic sector for local
as well as international markets. In doing so, socio
economic situations are chiefly relying on fisheries
as well as agriculture, there were successfully done
interviews at thirteen locations in the Pathein city
area, capital of Irrawaddy delta, namely, “Tar —
Kine” village, “Kun- An- Na- War” fisheries and
lobster enterprise in “Mar Ta” village, “Ywar- Thit
- Kone” village, “Tha-Lat-Khur” village, “Yuzana
Group of Companies” for aquaculture, “Lin —
Kwin — Gyi” wvillage, “Lane — Kone” stream at
“Lane - Kone” village, “Yae - Kyaw ~ Wa” village,
“Sat — Ka — Lay” village, “Kan- Gyi-Taunt”
township, “Chaung — Thar” Beach, Marine Science
Research and Training Center (MSRTC), “Shwe
Thaung Yan” Township,"Tine — Hmu” port,
Pathein city, Irrawaddy delta, Myanmar,

Field survey was done along Nga-Won
River (The biggest main branch of Irrawaddy River)
because there are big complicated network of small
streams and brooks in Imawaddy Delta. Field
surveying along Nga - Won River and its
watershed areas were accomplished. Meeting &
discussion with local people at their villages for
socioeconomic  status, classification fish in
accordance with field fish guidebook.

Fu Caihong et al. (2015) mentioned
understanding how external pressures impact
ecosystem structure and functioning is essential for
ecosystem-based  approaches to fisheries
management. We quantified the relative effects of
fisheries  exploitation  and environmental
conditions on ecological indicators derived from
two different data sources, fisheries catch data
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(catch-based) and fisheries independent survey
data (survey-based) for 12 marine ecosystems
using a partial least squares path modeling
approach (PLS-PM). We linked these ecological
indicators to the total biomass of the ecosystem,
Although the effects of exploitation and
environmental conditions differed across the
ecosystems, some general results can be drawn
from the comparative approach. In this research
works, it is focusing on ecological indicators such
as conserving fisheries resources, surveying paddy
fields, checking water quality, analyzing main
sources of water contaminants, and discussion with
villagers at their villages towards environmental
awareness regarding = Sustainable Development
Goals (SDGs) as comparative approach as well as
interdisciplinary approach.

IUCN-WESCANA Water Publication
(2004) described freshwater ecosystems provide 2
multitude of goods and services including watet
supply, flow regulation, waste assimilation, and
regulation of climate and atmospheric chemical
composition. Additionally, freshwater is the basic
ingredient in food, power, and raw _matcnal
production, as well as recreation. Despite some
difficulties in giving a proper value to water duc to
obvious complexities, the intrinsic value (or non-
use services, such as cultural, aesthetic, or
scientific values) is also very important. George
Washington National Forest (2011) mentioned
aquatic ecological integrity must include physical,
chemical, and biological integrity. Furthermore,
biological integrity is dependent on physical and
chemical integrity. Key factors related to physical
chemical, and biological integrity have been
identified that are important for maintaining
aquatic  ecological sustainability. ~ TUCN-
WESCANA Water Publication (2004) stated that
many of the inland waters in North Africa undergo
great seasonal variations in their main features, a5
well as variations in their surface area, according
to the seasonal abundance or scarcity of water. In
the present study, aquatic freshwater ecosystem
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plays a vital role; therefore, it is analyzed water
resources as physico- chemical indicator for
dissolved oxygen, pH and alkalinity, turbidity and
suspended solids, organic matters, metals, organic
contaminants, total phosphorus, pesticides, and
other elements in water resources as well as
Dissolved Oxygen (D.0), Biochemical Oxygen
Demand (B.0O.D), Chemical Oxygen Demand
(COD), pH value, salinity, T.D.S (Total
Dissolved Solids); the result of water bodies in
Irrawaddy River is chemically potable by
comparing With the standardization of World
Health Organization (WHO) with two values,
desirable as well as imperative values.

According to Gareth J. Lloyd, et al,
(2013), the intcgrated, efficient, equitable and
sustainable management of water resources is of
vital importance for securing ecosystem health and
services to people, not least of which is food
production. The challenges related to increasing
water scarcity and ecosystem degradation, and the
added complexities of climate change; highlight
the need for countries to carefully manage their
surface water and groundwater resources. Vincent
Carignan and Marc — Andre Villard (2001)
explained there are three main types of
management approaches available to natural
resources managers: coarse-filter, fine-filter, and
ecosystem management. In the present study,
integrated water resources are necessary to focus
on because rice factories were built along the Nga-
Won River, in doing so, their side products of the
factories as well as household side products were
easily throwing into this River, therefore, the
pollutions of the River is increasing more.

Jill S. Baron., et al., (2003) stated fresh
water is vital to human life and economic
wellbeing, and societies draw heavily on rivers,
lakes, wetlands, and underground aquifers to
supply water for drinking, irrigating crops, and
running industrial processes. The benefits of these
extractive uses of fresh water have traditionally
overshadowed the equally vital benefits of water
that remains in stream to sustain healthy aquatic
ecosystems. In this study, water resources are
playing vital role for fisheries resources as well as
human beings survival for lots of purpases
including household use, drinking, industrial
purposes in Jrrawaddy delta, Myanmar. Within 5
years in this study area, these are decreasing trout
species because of using poisonous chemicals as
well as electric fishing. Indeed, this fish is very
famous for export, above 20 kg is for export size
that is economically importance for local
community in this area. The area for catching this
trout fish is from “Sat — Ka — Lay” village through
“That - Kyal - Kyaung” village towards borderline
of “Nga — Pu Taw” Township where beginning of
sea water (salted water) is, these areas are habitat
preference of this trout species as natural restricted
zone. This area is also preferred upcoming sea
water (salted water) that bring lots of trout; the
most interesting point is all trout from the smallest
size to biggest size fish is carrying eggs in females,
regardless the age and size of female trout that they
can carry eggs at all ages.

The freshwater trout is more delicious
than sea trout because the previous one’s meat it
more sweet and compact than the second one. The
body shape of freshwater trout is shorter than the
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sea trout, The color of the freshwater trout ia little
pale brown and the color of sea trout s bright white.
The season for highest catching rate amount is cold
season because the water bodics are very warm at
that time. Nowadays, there is increasing water
pollution as deteriorations as there are lots of
plastic bags, household wastes are catching in the
fishing net, therefore, these are extra works for all
fishermen to remove these unwanted wastes in the
fishing nets. At the upcoming water level days, this
trout are staying at the bottom of the Nga - Won
River, on the other hand, at the permanent water
levels days, the trout are staying at the surface of
water bodies of the River, there are two times
changes of water levels per month, all fishermen
can notice this point carefully for their economic
fishing.

Hall and Grinnell (1919) were among the
first to use the indicator concept by associating
plant and animal species to particular ‘life zones’
(i.e. large geographic areas with similar structural
and compositional characteristics). In this research
work in Irrawaddy delta, there is gradually
decreasing  biodiversity richness as biota
representing for fauna and flora as some species are
uncommon, rare, threatened because of poor
environmental awareness conceming ecological
factors on natural resources. From “Htee” port
(Pathein city) to the opposite bank of Nga— Woen
River; there is “Tar — Kine” village where groups
of fishermen’s households. Interviews were done
for socio-economic survey as their incomes as well
as outcomes. In this village, there are fishing by
using “Tiger Net” (Kyar net) as well as making
“Tiger Net” (Kyar net) as fishing gears. Meeting &
discussion with local people at their villages for
socioeconomic status, classification fish in
accordance with field fish guide book. There are
cconomic incomes by comparing past and present;
in doing so, there were plenty of fish in the past by
getting huge amount of various fishes. On the other
hand, it is getting few amounts of fish nowadays.
Economic importance fish are Trout (Nga- Tha-
Laut), Ka-Ka-Tit, Nga-Pon-Nar, Cat fish (Nga-
Sin- Yine), Carp (Nga-Gyin), Huge lobsters group.
Regarding past situations for getting various fishes,
the quantities are much more ten times than
nowadays. In present, there are environmental
deteriorations in the Nga — Won River such as
battery shock typed electric fishing, using chemical
to catch fisheries, lobsters and prawn.

Jill S. Baron, et al., (2003) noted
freshwater ecosystems differ greatly from one
another depending on type, location, and climate,
but they nevertheless share important features. For
one, lakes, wetlands, rivers, and their connected
ground waters share a common need for water
within a certain range of quantity and quality. In
addition, because freshwater ecosystems are
dynamic, all require a range of natural variation or
disturbance to maintain viability or resilience. In
the present study, water bodies of the streams,
crccEs are connected each other as network by
flowing fluctuations as wax- as well as wane- days
in the study area of Irrawaddy delta.

Vincent Carignan and Marc — Andre
Villard (2001) described that we review critical
issues that must be considered when selecting
indicator species for a monitoring program that
aims to maintain or restore ecological integrity.
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First, we examine the pros and cons of different
management apgroaches on which a conservation
program can be based and conclude that ecosystem
management is most appropriate. We then identify
potential indicators of ecological integrity at
various levels of the ecosystem, with a particular
emphasis on the species level. In the study area,
ecological integrity of water resources and its
relationship with survival of fisheries resources in
aquatic ecosystem of Nga Won River, Irrawaddy
delta.

TUCN-WESCANA Water Publication
(2004) mentioned the most frequently used fishing
techniques are gill nets and fixed traps, and
fishermen often have primitive boats. Marketing is
done in a fairly disorganized way, and the product,
if not caten by the fishermen themselves, is sold
near the fishing areas. The fishing techniques used
are often very simple. While know-how is well
established for exploiting brackish or marine
coastal lakes, and there are traditional fishing
techniques, know-how about fishing the region’s
freshwaters remains relatively undeveloped. Often,
fishing is merely an incidental activity practiced by
farmers or other people. In the present study,
fishermen are using mostly traditional fishing gears
as well as various nets, for example, “Tar — Kine”
village again where “Tiger Net” (Kyar net) as well
as making “Tiger Net” (Kyar net) as fishing gears.
All villagers are carefully watching the water level
according to wax and wane, in doing so, there are
two times of rising water level per month, one
week for one time, therefore, total 14 days to catch
fish per month. Hen fishermen use one “Tiger Net”
it is essential to have three boats for this task and it
is fixed at one place in Nga - Won River current.

According to Forslund, A., et al., (2009),
Goal 7 of the MDGs commits nations to ensure
“environmental sustainability” and includes three
global targets and eight official global indicators.
Specifically, it calls on nations “to integrate the
principle of sustainable development into country
policies and programmes and reverse the loss of
environmental resources”. The goods and services
sustained by environmental flows play a central
role in achieving the MDGs. Environmental flows
offer an effective means for countries to
mainstream the environment - especially
freshwater ecosystems ~ into national development
planning. In this research work, it is focusing on
three tasks, fisheries resource conservation, water
resource analysis, and socioeconomic development
regarding  Sustainable Development  Goals
(SDGs); in doing so, it was observed for current
fisheries resources regarding SDGs goal 14, life
below water, water resource analysis regarding
SDGs goal 6, clean water and sanitation; as well as
socioeconomic situations regarding SDGs goal 1,
no poverty; goal 2, zero hunger; goal 3, good health
and wellbeing. Finally, it is necessary to have
stakeholder mapping including all stakeholders as
researchers, academicians, policy makers, decision
makers, and local community regarding SDGs goal
17, partnerships for the goal, with interdisciplinary
approach,

Aims and Objectives
1. To opscrvc current fisheries resources in the
riverine ecosystem of with innovative
solutions

2. To focus on the origin of impacts that are
directly affected on fisheries resources and
water resources, ]

3. To understand socioeconomic situation of
local community regarding SDGs

4. To provide the acquired information to
stakeholders and be enable a knowledge-
based evaluation to environmentally
sustainable socioeconomic development

Materials and Methods
Study area
Irrawaddy delta, Latitude: 16°16.1682 N and
Longitude: 95°24.1184 E.

Research Design

1. Analyzing of physico-chemical indicators
concerming water resources

2. Assessment on the impacts of water
resources and fisheries resources

3. Making public awareness for natural
resource conservation with stakeholder

mapping

Laboratory procedure

1)) Concerning fisheries resources
conservation; collection of fisheries resources from
rivers & local markets, preservation fish with 95%
Ethanol, classification fish in accordance with field
fish guide book and recorded
(2) Concerning socioeconomic ~ situations;
Meeting & discussion with local people at target
villages (thirteen villages) for socioeconomic
status,
3) Concerning water resources;  Taking
water samples systematically in the plastic bottles
at“Tine—Hmu” port, Pathein city, Irrawaddy delta
in order to make water quality analysis at the
laboratory of MCDC ( Mandalay City
Development Committee) within 24 hours for
water quality analysis conceming physico-
chemical indicator, BOD, DO, Heavy metals
analysis. All possible analysis is systematically
checking there. Observation on main possible
sources of contaminants to river, checking pH of
River.
Q)

Result

Therefore, in the study area, it was
observed for socioeconomic situations by making
observation on main possible sources of
contaminants to river are side products from rice
factory, Fisheries and Lobster factory, petrol shop.
households’ waste along Nga- Won River by
meeting & discussion with local people at ther
villages for socioeconomic status. “Tar — Kin¢
village; Fishermen said that Maximum fish yield 5
in July, August, September, October annually; 12
East 2 decades ago, it was getting 100 % fish yicld

ut nowadays it 1s getting 10% in water level nsing
days per month. The economic fish such as Trou!
(Nga- Tha-Laut), Ka-Ka-Tit, Nga-Pon-N&
Catfish (Nga-Sin-Yine), Carp (Nga-Gyin), HuZ®
lobsters’ group are popular in this Irrawaddy delt*
There were seen the fishing gears such as “Tig¢f
net” and its related boats that are practically usi
in the Nga- Won River, main branch of Irrawadyf
River in the Irrawaddy delta.
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Regarding sociocconomic surveys on
fisheries resources in this study was accomplished
at the “Kun- An- Na- War" fisheries and lobster
cnterprise in “Mar Ta" village, Pathein Township;
there are main economic groups such as Pangasius
fish group (Nga — Dan) fish, Ka-Ka- Tit fish,
Gobies (Ka- Tha -Boe) fish, (Nga - Paut - Thin)
fish, Trout (Nga- Tha- Laut) fish, and big prawn as
well as huge lobsters. “Kun- An- Na- War”
fisheries and lobster enterprise is one of the biggest
groups in Pathein city arca, Irrawaddy delta, that
enterprise distribute fisheries products as well as
dry fisheries products to whole Myanmar as well
as export to abroad. There are two kinds of trout,
namely, marine and freshwater; in this, freshwater
trout is tastier and more expensive than marine
forms. The catching season for trout is December,
January, February, and March per ycar. When sea
water (salted water) is rising into freshwater; it is
more opportunities to get various fishes, prawn,
and lobsters. If there is not coming sea water
(salted water) into freshwater bodies, there will be
less opportunity to get various fish, prawn, and
lobsters that experience were known by meeting &
discussion with local people at their villages for
socioeconomic situation. Fishermen said that when
soft shell prawn as pioneers is coming in the Nga—
Won River, it will be surely followed huge prawn
and lobsters in this River.

At “Yae - Kyaw — Wa” village where
meeting with farmers and fishermen for their
socio-economic situations; they cultivated rice
“Ayer — Min” rice as well as “Paw — San - Yin”
rice as two times per year (raining season and
summer season). They said that there was getting
few fishes in their area, the main fish species in this
area is one kind of cat fish, Mytius species (Nga -
Zin-Yine) fish, George prawn, Gobies fish, small
prawn, Ka — Ka — Tit fish, ecl as well as lobsters.
They usually use “Floating Net” (Phaut — Kat —
Pike — Ba— Win) net to catch prawn as well as fish.
They earn paddy farms as well as fisheries at the
same time; they are very expert in catching eel in
Irrawaddy delta. Fresh tasty lunch was warmly
offered by local fisherman at their home, “Tar —
Kine” village, Pathein area, Irrawaddy delta. “Sat
— Ka - Lay” village where is very famous for
catching freshwater trout, Hilsa species, very tasty
fish, therefore, this fish is critically regarded as
economic importance fish by meeting and
discussion with fishermen at their home, they are
practically making the fishing net especially for
trout. Similarity with other fish species, nowadays,
this trout species is also rarer than previous time by
comparing catching rate in the past and present.
Fishermen for catching trout fish is silent in the
raining season for 3 months; after end of raining
season, their fishing works are starting again for
catching trout species. The fishing net just for trout
fish is very unique; they can make this net
themselves practically at their home. Their
catching time for one net is about 8 hours for one
time.

Concerning fisheries culture enterprise in
this study; “Yuzana Group of Companies” for
aquaculture, Pathein city, Irawaddy delta; meeting
with Director of “Yuzana Group of Companies”
and effective discussion about distribution of
aquaculture products in Myanmar as well as export
to abroad especially EU (European Union), their
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main target species is one kind of cat fish
(Pangasius species) (Nga = Dan) fish, They are
introduced with Vietham aquaculture advanced
technology regarding “Indoor hatchery™ breeding
of this target species commercially from egg stage
to mature stage to market size. Feeding for
fingerling of fish is imported from EU countries.
The Manager explained in detail about this target
fish from egp stage to mature commercial size.
Breeding of fish male and female, squeezing eggs
and mixing with sperms of male fish in jar, then,
transferred to culture tanks for 20 hours for
hatching (variation may be 2 hours). After 3 days
from egg stage, the minute fingerlings fishes will
be transferred to prepared earth fish ponds with the
standard of Vietnam standard, there arc 20 lakhs
fingerlings in one acre square meter (4000 square
feet fish pond), and there will be 2 weeks in this
prepared carth pond by regulating water level.
Transferring time for fingerling fish is early
morning as well as evening, avoid direct sunlight
at the daytime. Feeding for fish linches (1 gram)
size is “Aller aqua” (made in Denmark) as protein
ratio in it is 60 %. Feeding for fish 2 inches size (2
grams) is “Green feed” (made in Vietnam) by
checking with FCR (Feed Conversion Ratio).
Survival rate from fingering 1-gram size to strong
20-gram size fish is 70 % to 80 % within 50 days.
Survival rate from 20-gram size fish to 1000-gram
size fish is 80 % to 90 % within 6 months. Actually,
survival rate less than 1 gram is 10 % to20 % but
this indoor hatchery technique is 30 % survival.
Nowadays, “Yuzana Group of Companies” for
aquaculture’s main target species are cat fish
species especially Pangasius (Family Silunidae) as
(Nga—Dan) fish, carp species (Family Cyprinidae),
freshwater fish (Nga — Mote), marine (salted
Lobster) as Tiger lobster and Banamie lobster are
main target species for export. The order from
abroad is highest demand; therefore, they try to
catch demand with their supply by balancin
demand versus supply rate. Their standardi
freeze big Factory is officially based at “Pan — Ta
— Naw” Township, Irrawaddy delta under the
authority of “Yuzana Group of Companies” for
aquaculture.

Regarding socioeconomic surveys on
agriculture sector in this study was accomplished
at “Ywar- Thit - Kone” village, Pathein Township,
Irawaddy delta, in this village, there are 100
households with about 500 populations, in this
regards, 37 households are farmers; meeting with
leader of farmers and discussion at their hut about
paddy and rice yield regarding socioeconomic
situation, There are main kinds of paddy; (1) “Sin
— Thu — Kha” rice that is needed 135 days to
harvest, (2) “Paw — San—Yin” rice that is need also
135 days to harvest, and (3) “Pa — Khun — Shwe —
War" rice that is needed 110 to 115 days to harvest .
The cultivated grains for cold season are peanut
and sesame. Fortunately, there is opponun'rt?_' to
meet with Agriculture Deputy Director and Officer
in this field, in doing so, there is fruitful knowledge.
Agriculture Deputy Director and Officer explained
about paddy production for whole Irrawaddy delta
is acres 37 lakhs for raining season paddy
cultivation as well as acres 13 lakhs for summer
season paddy cultivation. There are five kinds of
soil types in Irrawaddy delta. There is various pea
cultivation in summer, such as pea nut, “Mat” pea,
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(3) caution is applicd when interpreting their
population trends to distinguish actual signals from
variations that may lgac unrelated to the
deterioration of ecological integrity. Finally, we
resent and discuss different methods that have
been used to select indicator species. In this study,
it is very important to be effective monitoring
aqluatic biodiversity richness with innovative
solutions especially for target species as well we
key species of sustainable aquatic ecosystem.

TUCN-WESCANA Water Publication
(2004) mentioned Major Issues: Globally,
freshwater ecosystems are experiencing  a
significant loss of their biodiversity due to
continuous human interventions. In the quest to
meet growing demands - warranting development
of freshwater resources - many countries have
neglected the consideration of biodiversity as an
important factor. Gareth J. Lloyd, et,, a/, 2013
stated that however, the flexibility of the approach
means that it is interpreted and applied in ways that
prioritize and address immediate challenges
created by demographic, economic and social
drivers, often at the expense of environmental
sustainability — and hence also of long-term food
security. In the present study, there are still some
challenges to conserve fisheries as well as water
resource in natural ecosystem.

Jill S. Baron., et al,, (2003) described
Fresh water is vital to human life and economic
well-being, and societies extract vast quantities of
water from nivers, lakes, wetlands, and
underground aquifers to supply the requirements of
cities, farms, and industries. Our need for fresh
water has long caused us to overlook equally vital
benefits of water that remains in stream to sustain
healthy aquatic ecosystems. These ecosystem
benefits are costly and often impossible to replace
when aguatic systems are degraded. For this reason,
deliberations about water allocation should always
include provisions for maintaining the integrity of
freshwater ecosystems. In this study, there were
focusing on fisheries resources, water bodies, and
socioeconomic situations of local community as
these three sectors are closely related as the
resources are costly that is very difficult to replace
if one is missing in the ecosystem, therefore, it is
encouraging to be monitoring freshwater
ecosystem towards sustainable state.

Jill S. Baron., et al., (2003) concluded
Freshwater ecosystems have been described as
“biological assets (that are) both disproportionately
rich and disproportionately imperiled.” They need
not be so threatened. By recognizing the need for
naturally varying flows of water and sediment, and
reduced pollution loads, we can maintain or restore
freshwater ecosystems to a sustainable state that
will continue to provide the amenities and services
society has come to expect while helping native
aquatic species to flourish. ITUCN-WESCANA
Water  Publication (2004) - concluded that
Biodiversity and environmental protection require
the establishment of interdisciplinary, Inter
sectorial, and inter-institutional projects - both
large and small - that develop strategies in a holistic
way, building primarily on the needs of the
catchment inhabitants. This comprises finding
enough space for natural ecosystems, species, and
people, and restoring basic processes so that water
moves through ecosystems with the appropriate
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flow regime, temperature, and chemical
composition. In this study, it can be concluded that
it is necessary to monitor the causes of impacts on
water bodies as well as fisheties resources and need
to observe the impacts with innovative solutions
how to reduce and the best way to mitigate the
threatened  environmental  impacts.  For
conservation of fisherics resources and water
bodies in order to be socioeconomic developtment
of local community, In doing so, the role of
stakeholders is  ve importanice  with
interdisciplinary approaches to solve challenges
with critical solutions for local community
development regarding SDGs.
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Figure3. Physico-Chemical Parameters of Water
Quality of Nga-Won River, Pathein city,
lmwddydeln, Myanmar (2019)
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FigureS. Discussion with local commﬁ;ity at the
Tar-Kine village, Irrawaddy delta, Myanmar
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anunlo Observation on fisheries at “Kun-An-
Na-War” fisheries enterprise, Irrawaddy delta
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Demography of The Children in Sowre Areds of Myo-Thit Ward, Melltila,
Mandatay Region
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Introduction

Demography is the science of nlation
dynamics. It encompasses the study of the size
structure and distribution of the populations, and
how populations change over time due to birth,
death and migration and aging. A population may
be defined as a group of organism of the same

ics occupying a particular space at particular
time (Krebs, 2001).

Four population parameters are natality,
mortality, immigration and emigration. Natality is
the reproductive output of a population and
mortality is the death of organism in a population.
Natality rate may be expressed as the number of
organism produce per female per unit time, is
synonymous with the realized fertility rate (Krebs,
2001). Three major variables distinguished
individuals in many populations, sex, age and size.
Age is a significant variable in human population
and age cffects are common to many species. Age-
sex structure is the composition of population as
determined by the number or population of male
and females in each category. Information of age-
sex composition is essential for the description
and analysis of many other types of demographic
data (Krebs, 2001). The sex ratio is the ratio of
males and females in the population. The sex ratio
of a population clearly affects the potential
reproductive rate (Preston, 2001).

In describing a population phenomenon like
mortality rates are often calculated for specific age
groups of the population to gain a more
sophisticated picture of how the population is
changing over time. This is especially important
for gauging the efficacy of health interventions
that are targeted at specific segments of the
population such as among children under one year
old may require a very different intervention than
would very high death rates among adults over 70
years of ages (Preston, 2001).

Access to medical care and proper nutrient
are essential to the normal growth and
development of infants (0 to 12 months) and
toddlers (12 or 36 months). Infant’s mortality is
one of the most significant indications of the
levels of social development within each country.
Consequently, mortalitytends to be lower in
developed countries and higher in less developed
countries. The highest population growth rates
remained high during this time and later increased
after the end of the war(Hichen, 2012).
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Myanmar has a low fertility rate (2.05 in
2016), especially as compared to other southeast
Asia countries of similar economie standing, like
Cambodia (2.56) and Laos (2.76), representing a
significant decline from 2.23 in 201tto 2.15 in
2016. The fertility rate is much pronouncedly
lower in urban areas. This is attributed to extreme
delays in marriage (almost unparallel in the
region, with the exception of developed
countries), the prevalence of illegal abortions, and
the high proportion of single, unmarried women
of reproductive age  (with 25.9% of women aged
30-34 and 33.1% of men and women aged 25-34
single). These patterns stem from several cultural
and economic dynamics. The first is economic
hardship, which results in the delay of marriage
and family (Reuter, 2013).

There are fifieen wards in Aung-san Area,
Meiktila. Among them, MyothitNo (1), (2) and (3)
wards have high population densities. Populations
who live in these wards were both the high
socioeconomic persons and low socioeconomic
person. As a starting point of the demography
field, the demography of the children at three
wards of Myothit ward is designated with the
following objectives:

- to assess birth rate, death rate and sex ratio of the
children under five years age in study
area

-to compare the birth weight and their age of
children

-to examine the children’s position and level of

education, occupation and age classes of
mothers

Material and methods
Study sites

The present study was conducted in Myothit
Ward, Meiktila which is located in the central
plain area of Myanmar and stands at elevation of
750 feet above sea level. It was located between
longitude (20° 51' 53") N and latitude (95°49' 20")
E.

Study period

The present study lasted from October 2015
to Octaber 2017.

(8 CamScanner


https://v3.camscanner.com/user/download

B s et

1§t Myanmar International Science and Culture Conference 2019

Study design death by a particular ward in a year and sex ratiq

The study area was divided into three parts V28 the ratio of boys and girls.
designated as study sites 1, 11 and 1T in the Result
research. In Myothit Ward, No. 1 wqrd isdefined  Birth rate and death rate of newborn ang
as study site I, No. 2 ward as study site Il and No.  chitdven from Myothit Ward, Meiktila

3 wards 1 site Tl (Fig.1). A total of children born from three ward,
of Myothit Ward during the study period 2015
Data collection 2016 and 2017 were 392, 433, and 439

Most of the data for number, birth rate, death respectively.
rate, sex ratio of the children from 2015 to 2017 Bitth rate and death rate of children from Ny,
\é'ere taken from '}eran Health Center (UHC), 1, Myothit Ward, Meiktila

encral Hospital, Meiktila, Interview survey was . 1, total num i
conducted by visiting the homes of the chﬁdrcn was 1 sglmﬁfdm :ﬁ zootls, I74b?;d(iy£ifl?xgﬂr?:
who stayed in three wards of Myothit from 3016 and 178 individuals in 2017, Total number
January 2017 to December 2017 to get the  of children in this ward were found to increase
parameters of children and mother background  qyring this study. With the respect to sex ratio, the
history. In study period, the data of health history  female childeen were higher than male ity
of children was collected randomly by interview  yeqrg | male: 1.1 female (in 2015), 1 male: 1,{
survey to the 100 mothers coming to Matemal atd  female (in 2016)and | male: | female (in 2017)
Chll(_]rﬂt'l.o \\'e}f:ger :slsz%gtlgachr;:c‘é’ﬁ')n e:;‘;" The numb%rs of dt}ath et two individual males
vaccination of Polio, ) s in2015 and one fe in 2017. i
Guerin), DPT (Diphtheria, Pertussis, Tetanus), TT male in 2017. Severe birt

Table] Numbes of birth snd desth of childeen froem No. 1, Mymbit Wed, Viciktila in 2015
Na. of children

& Agrcha Noof S e Na.of Coontof
No  (Yesrs) ehildeen - T chidreafive  dag
Crodebirh nate =Nomber of live births inayear x 1000 5 1 p  m ix
Total midyear population 1 » w0 - o
CBR = B _ x1000 i e e . Rt
P s 4-35 Fid n 15 - b1d if
Crode death rate = Number of deaths ina year x 1000 =~ — o ——— M —= 82— ___
Total midycar population asphyxia, neonatal jaundice and low birth weight
CDR =_D_ x 1000 were cause of death in babies. The crude birth rate
P ; . were 9.38 (2015), 19.53 (2016) and 17.44 (2017)

and the crude death rate were 0.63 (2015), 0(2016)
and 048(2017) (Table 1, 2, 3, 10 &lland
Fig.2,6,7.8).

Birth rate and death rate of children from No,
2, Myothit Ward, Meiktila

In ward No 2, total numbers of children
were 79 individuals in 2015, 99 individuals in
2016, and 90 individuals in 2017. In respect to sex
ratio, the number of male was smaller than female
within three years, | male: [.1.3 female (in 2015),
1 male: 1.1 female (in 2016) and 1 male: 1.5
female (in 2017). The number of death was one
male in 2015 and One female in 2017. The number
of death was not recorded from No 2 ward in 2016,
The babies died by meningoencephalitic and
severe birth asphyxia. The crude birth rates were
8.99(2015), 14.51(2016) and 7.61(2017) and the
crude death rates were 0.5 (2015), 0(2016) and
0.76)(2017) (Table 4, 5, 6,10 &11 and Fig.3, 6,7
&38).

e Do G M S Birth rate and death rate of children from No.
Fig.1 Locations of three study sites in Meiktila 3, Myothit Ward, Meiktila

Township, Mandalay Region . In ward No 3, the total numbers of
(Measles), Hepatitis (B) to the children. children were 155 individuals in 2015, 160

ix;dividuals in 2016 angu:l 72 ;’n;imals(iz% 12?)”1'
respect sex ratio, 1 male: 1. e ;
Data analysis male: 1.2 female (in 2016) and Imale:1.2 female
The recorded data were recorded, tabulated and (it 2017).The number of death was | male and |
shown in histograms and pie charts. Birth rate  female by neonatal jaundice in 2015. The death of
(Fertiity rate) was assessed as total children born ~ Children Was not recorded in 2016 and 2017. The
(glo:ta' ; cular ward in a year. Death rate Crude birth rates were 10.15 (2015), 18.23(2016)
Ity rate was assessed as total children 2nd 17.12 (2017) and the crude death rates wers
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0.41 (2015), and 0 in 2016 and 2017 respectively.
(Table 7, 8,910 & 11 and Tig 4.6, 7 & §)

Relationship between number of children and
parameters of babies and their wrother

One hundred childten ritdomily coflected
with different age classes (withit ohe to five yeart
old). were recorded. A lowest age claes was (0.8-
5.5 months) and & thaximuth hpe claes whg (5.8 -
60.0 months). The highest tiithbet of children (40)
was recorded in the lowest Ape ¢laeces, The
second highest numbet of children(28) wae fornd
in class 2.The lowest children timbets were
found in the age class § and 9.Childten numbers
fluctuated in all age classes (Table 12, ri% 9).

The childreh born in Myothit Ward
during study period had different wcism. Lowest -
birth weight had few numbers of children (3) and

dually increased in higher birth weight classes.
Most numbers of children (16)were found in (3.0

to 12 Kg) Birth welalt elase Navimim birth
weight wae 38 K (Valle 13 Fig. 1)

The relation of prematey petiod with chitd
pocition (erareh ‘ and numbier of ehildren aee
owed i Tahle { Pregancy diration of tine
phontie and ten monthe wer dsatiitied to be
tortal Bort  Mishintt presiiatey thiie was 8
Hhonie aRd Wavit pregiatey time wag 9
Wionthe

Edweation  etanddvd,  deetpation  and  age
eTAseed of mothers

Amtotig thé 100 mathers who were
randomly collected, most were non-graduated (71)
and remaining 27 mothers were  graduated.
Educated mothers were foutid fewer thar those of
uneducated mothers in dll dge classes, tn present
research, government servants (18 %), merchants
(13%) and housewives (49%) were recorded
(Table 16).

Table 2 Number of birth and death of children from No. 1, Myothit Ward, Meiktila in 2016

S Aged No.of B wo.ofchildren  Caueof
T ge class p h , ildren ause
No (Yeurs) No of children Sex deat live dot
Male Female Male Female
1 0-1 42 19 23 - - 42 Nil
2 1-2 32 15 17 - - n Nil
3 2-3 26 14 12 - - 26 Nil
4 3-3 39 20 19 - - 39 Nil
5 4-5 35 15 20 - - 35 Nil
Total 174 83 9N - - 174
Table3 Number of birth and death of children from N.o 1, Myothit Ward, Meiktila in 2017
No. of children
Sr Age class No of Sex death No. of Cause of
No (Years) children children live death
Male  Female _Male  Female
1 0-1 37 22 15 - 1 36 Rl
2 1-2 43 20 23 - - 88 Nil
3 2-3 ;o S | 17 & S 26 Nil
4 3-4 27 n il 13 - - 58 Nil
5 4-5 40 19 21 £ - 35 5
Total 179 90 89 - 1 178
* = severe birth asphyxia** = neanatal jaundice*** = fow birth weight
Table 4. Number of birth and death of children from No. 2, Myothit Ward, Meiktila in 2015
No. of children
St Ageclass Noof Sex ° t:ic,ﬂ, No. of Cause of
No ears childr children live death
(Year) ot Male Female Male  Female
1 0~-1 19 9 10 1 - 18 .
2 1-2 22 9 13 - - 2 Nil
3 2-3 17 7 10 - - 17 Nil
4 3-4 12 5 7 . - 12 Nil
5 4-5 9 5 4 - - 9 Nil
Total 79 35 44 1 - 78
Table 5. Number of birth and death of children from No. 2, Myothit Ward, Meiktila in 2016
No. of children
St Ageclass No of Sex death No, of Cause of
N hildren hildren li th
° L ¢ Male Female Male  Pemale g dea
1 0-1 19 10 9 - - 19 Nil
2 -2 19 9 10 - - 19 Nil
3 2-3 22 9 13 - - 22 Nil
4 3-4 22 10 12 - - Nil
S 4-5 17 7 10 - - 17 Nil
Total 99 45 54 - -
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© Wbl 6, Wit 6 Birfh End Sewih of S Aen famn NS 2, Miyathit Ward, Meiktita tn 2017

N6 of ehildren

b )\g': liee \'s of Sox Jeath No. of Caunee of
No (Yeurs) childoon Ve Femle “‘;.c P—" ehildren live deatly
1 b-1 1 3 7 . . 10 NIt
2 1-2 1 {4 ) . . 19 Mit
3 2-3 bd] Y " . I 19 ey
4 3-8 2 11 12 - - 2 Nil
4 q-3 1% 7 12 - - 19 Nil
Total o kL) 81 . | 89

* = gpvere birth rcr‘.‘}‘!n-& e s "":\‘ﬁ;\afr‘i““\‘é
Takle 7 Vurmiber i bisth #nd deaih of hitdeen oty No. 3, Myothit Ward, Meiktila in 2015
No. of ehildren

B Aprilss No of Sox death & l};o. o:‘ Caude of
"pan i1 ildren live di

sl assd — Male  Female  Male  Female -

1 0-1 2 13 14 1 1 25 “"
2 1-2 ki 16 2 . . 38 Nit
3 2-3 k1] 18 16 - - H Nil

4 3-4 30 12 18 - - 30 Nil

5 4-5 28 16 12 - - 28 Nil

Total 157 75 82 | 1 155

- .’_—-"’. §|” 1
Sie
'?0 T ’\..-/‘ :F:IAO
50 - B
b =—t—male 2":;
50
—g female :‘u’ 3
ot 20 4
0 . . ) 01 e i -
20015 2016 2017 2015 20‘1{5 2017
Year car
s ani \ Fig.5 Birth number of children from three
Fig 4 Birth number of children . e
from No 3 Myothit Ward, Meiktila wards, Myothit, Meiktila in 2015-2017

Fig.6 Death number of children from three wards,
Myothit, Meiktilain 2015 - 2017

Table 10 The crude birth and death rate of children from three study sites

Year  Myothit Ward (1) Myothit Ward (2) Myothit Ward (3)
Birth Death  Birthrate  Death rate Birth  Deathrate
rate rate Rate
2015 9.38 0.63 8.99 0.5 10.15 041
2016  19.53 0 1451 0 18.23 0
2017 1744 0.48 7.61 0.76 17.12 0
7
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Table 11 Sex ratio of children from three study sites in study petiod

A0 yothit
Want |
o Myuihit
Waril 2
= Atyathit
Ward 1

-—
&7

Year Myothit Ward (1) Myothit Ward (2) Myothit Ward (3)
2015 1 male: 1.3 female I male: 1.3 female I male: 1.1 female
2016 1 male: 1.1 female | male: 1.1 female 1 male: 1.2 female
2017 1 male: 1.5 male 1 male: 1.5 female I male: 1.2 female

Table 12 Number of children with different age classes from three wards of Myothit,

Meiktila in 2017
Class  Age classes of children No of children Percentage of
No. (month) Male Female Total Children
1 05-55 21 19 40 40%
2 55-10.5 15 13 28 28%
3 105-15.5 4 1 5 5%
4 15.5-20.5 3 7 10 10%
5 20.5-25.5 2 2 4 4%
6 25.5-30.5 0 3 3 3%
7 30.5-35.5 0 3 3 3%
8 35.5-40.5 1 0 1 1%
9 405455 0 1 1 1%
10 45.5-50.5 I 2 3 3%
n 50.5 -60.0 0 2 2 2%
Total 47 53 100 100%

Table 13. Number of children with different classes of birth weights from three wards
of Myothit, Meiktila in 2017

SrNo,  Birth weight of children No of children Percentage of
(Kg) male female  Total children

1 Below-2.0 1 2 3 3%

2 20-22 3 2 5 5%

3 22-24 2 7 9 9%

4 24-2.6 8 3 11 11%

5 26-2.8 6 4 10 10%

6 2.8-3.0 5 8 13 13%

7 3.0-32 6 10 16 16%

8 32-34 4 7 11 11%

9 43-3.6 6 2 8 8%

10 36-3.8 6 8 14 14%
Total 47 53 100 100%
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Table 18, Relutionship between pregasnt duration and children's position of 100 children
froth three wards of Myothit, Meiktila in 2017

& Preghinnt dirstioh Children position (hierarchy) Total No of
No.  (motthe/diys)  T%chid  29Rild 39chitd 4%child  Stchild children
1 70 2 0 | 0 0 3
2 ™ 1 0 i 0 b 7
I W 28 10 3 0 0 38
4 95 7 A 1 0 0 12
S v 2 0 0 0 4
L A 0 0 0 0 0
7100 16 12 3 { 3 35
8 105 2 3 0 0 1 6
Total 55 31 9 | 4 100

Table 15. Relationship between mother’s age classes and children position in three wards of
Myothit, Meiktila in 2017

Children position (hierarchy)

Total
St Ageclassesof Fourt childre
No.  mothers(year)  Noof First  Second Third h Fifth s
mothers child child - child child child
1 Under 18 1 1 0 0 0 0 1
2 18-23 9 9 0 0 0 0 9
3 24-29 44 31 13 0 0 0 44
K 30-35 31 7 15 6 1 2 31
5 3641 15 7 3 3 0 2 15
6 42 -Above - 0 0 0 0 0 0
Total 100 55 31 9 1 4 100
Table 16 Relationship education standard, occupation and age classes of mothers in
three : :
wards of Myothit, Meiktila in 2017
Education of
Sr Age classes of mother No of mothers Occupation of mothers
No mother
GR Non-GR  GS MR HW
1 Under 18 1 0 1 0 0 1
2 18-23 9 2 6 1 6 2
3 2429 44 13 31 10 13 21
4 30-35 31 9 23 8 15
5 36-41 15 12 10
6 42 above 0 0 0 0
Total 100 27 73 18 33 49

GR= graduate, Non-GR= non-graduate, GS= government servant, MR=merchants, HW= housewives
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Discussion

Demographic analysis can be applied to whole
societies or to groups defined by criteria such as
education, nationality, religion, and cthnicity. It
encompasses the study of the size, structure, and
distribution of these populations, and spatial and/
ortemporal changes in respond to birth migrations,
aging and death (Hitchens, 2012).

In the present research, a total of childrenbon
from three wards of Myothit Yard during the study
period 2015, 2016 and 2017 were 392, 433, and
439 respectively.The birth rates of children were
found to increase in three years. The crude birth
rates of Myanmar were 17.79 (2016) and 17.88
(2017). In the present research, although the crude
birth rates of Ward No. 1 and No. 3 were not
significantly different, the birth rate of Ward No.2
was significantly lower than the birth crude rates of
Myanmar. Because Population of Ward 2 was the
smallest among three study sites.

Myanmar’s infant mortality rate is 48 per 1,000
live births while the motility rate for children under
five is 62 per 1,000 live births, both of which are
the highest in Southeast Asia(The UNICEF report,
2013). But in recent research, death rates of
children were 0.63, and 0.48 in Ward No.1, 0.5 and
0.76 in Ward No.2 and 0.41 in Ward No.3. There
were no death rates of children in all study sites in
2016. So this research was concluded that the
health of children from study area was good
condition.

An important structural aspect of populations is
the relative numbers of males and females who
compose it. Due to the higher female fetal mortality,
the sex ratio at birth worldwide is commonly
thought to be 107 boys to 100 girls, although this
value is subject to debate in the scientific
community. The sex ratio for the entire world
population is 101 males to 100 females (Matthew,
2005).1t does not consistency in this research,

In recent research, in No 1 ward, M?'othit with
the respect to sex ratio, the female children were
slightly higher than male in two years, 1 male: 1.1
female (in 2015), 1 male: 1.1 female (in 2016). But
in 2017, the sex ratio was 1 male: 1 female.

Infant mortality is higher in boys than girls in
most parts of the world. Recent studies have found
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that four boys and two girls died within three years
from three study sites. There were probably
numerous prenatal environmental factors affect on
the baby mortality.

In present research, pregnancy duration of 9
months was found inthe most mothers (38) and
pregnancy duration of 10 monthswas observed in
the second most mothers (35). A few earlier and
late born was found in this study.

Full time pregnancy is calculated as being 40
weeks, which is 10 months. However, mother’s
gestational weeks are only 38 weeks. Some
pregnancies last for 9 months and because that is
when the baby is usually full time, but many
women don’t deliver about 40 weeks or more. The
new definition is babies born at 39 to 40 weeks of
pregnancy have the best chance of healthy start in
life (Davis, et al., 1972).

According to standard of WHO, the normal
weight of a baby who reaches full term between 37
and 40 weeks is 2.7 - 4 Kg (6-7 Ibs), with an
average weight less than 3.5 Kg (7.7 1bs). A baby
who weighs less than 2.5 Kg (5.51bs) is considered
to have a low birth weight. In recent research, the
most number of babies (16) were 3.0-3.2 Kg. The

Mals
Fermale

babies with low birth weight were three individuals.

So the babies born in Myothit Wards had adequate
full birth weights.

The average age of first~ time mothers is
increasing because more women are waiting until
their 30s and 40s to start having kids and fewer
women are having their first kids in their teens and
20s. The CDC (Centers for Disease Control and
Prevention) report says, in 1970, only 1.7 out of
1,000 women were having their first child between
the ages of 35-39 years (Pearl, 1972).In the present
research, the most mothers (56) were found as first-
time mothers, among them, majority were in the
(24-36) years old.

Among 100 mothers, most were uneducated (73
mothers) and remaining 37 mothers were educated.
There were 49 housewives, 18 government
servants and 33 merchants in present research.
Educated mothers were found fewer in numbers
than those of uneducated mothers in all age classes.
It is not for good for the future of the country.
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According to present research, the death rates
of children from three wards of Myothit were very
tare to compare with the birth rate of children from
there. Most children were normal born . The most
mtnbers of children were found within the birth
weight 3.0 to 3.2 Xg. These birth weights were
constant with the standard birth weights of WHO.
Although Myothit Ward was ot the downtown
area of Myeiktila, the health condition of children
who lived there were ih optimal condition.

Conclusivn

In the present research, & total of children born
from three wards of Myothit Yaird during the study
period 2018, 2016 and 2017 were 392, 433, and
430 respectively. The birth rates of children were
found to increnise in three years. The numbet of
death was three males and one female in 2015 and
one tale and one female in 2017, The number of
death was not recorded from three wards in
2016.Total numbers of girls were larger than the
total numbers of boys. Most children are normal
born and few were carly and late bom. The most
mothers (56) were found as first-time mothers
among them, majority were in the (24-36) years old.
Among 100 mothers, most were uneducated (73
mothers) and remaining 37 mothers were educated.
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Singu
Amy Aung, Lecturet, Dt., Departevent of Zoology, West Vangon University
Soe Sot Aye, Lectuter, Dr., Departnvent of Zoology, Yadanabon University
Khin May Nyo, Professor (Head), Dr., Deparient of Zovlogy, Yadanabon University
Win Maw Oo, Lecturet, Dt., Departavent of Zoology, Yadanabon University
Mi Mi Khaing, Lecturer, Dt., Department of Zoology, Yadanabon University
Khin Khin San, Assitance Lectaret, D, Department of Zoology, Tannggyt University

Naing Win, Assitance Lecturet, Dt., Depariment of Zoology, Mawtaryine University
Lin Lin Hiet, Assitance Lecturer, U., Department of Zoology, Lotkaw University

Abstract

The Aycyarwady River is Myanmar's most important commercial waterwiy and it is 4 home to support d rich
diversity of animals including fish species. Rapid Assessment of Ayeyarwady River Fishery on a segment
between Madaya and Singu was conducted in Aprial. 2014 ta January 2015, Department of Fisheries
Mandalay Region coordinates and organize meeting with fisher group (Madaya to Singu Segment)
Participatory Methods were used to collect data and fisherman preference in the management of the fishery
Twelve fishing Jocations were visited by the project team interviewing | | 1 fishers. The results abtained show
that the fishery was overfished and the present methods of fishing unsustainable. The point that we would like
to make is participatory approach to fishery management certainly have many benefits, both for the fishers
and for the researchers, administrating. Possibility exists 1o manage the fishery so that the stock will recover.

Keywords: Rapid Assessment, Participatory, overfished, unsustainable,

Introduction

Inland fisheries of Myanmar are closely tied to
the monsoon regime. This is especially so in the
central dry zone where monsoon dictates almost
every aspect of the livelihood of the people. Due to
the regular reversal of the Monsoon; six months
wet the South West Monsoon and six months dry
the North East Monsoon the characteristic of the
fisheries is unlike the fisheries of the lower regions
of the Ayeyawady, it is highly seasonal fixed or
stationary in nature and are closely tied to flood
plains or miver channels collectively known as
Eing'. These Eing are auctioned to the highest
bidder by Department of Fisheries, the proceeds
going to the State/Divisional Government. These
anctions were usually done at the onset of South
West Monsoon during the month of June. The
successful bidder then waits for the flood water to
enter the channel or the flood plain hopefully
bringing in migratory fish on which the whole
fishery depends. Towards the end of the South
West Monsoon the operator will erect bamboo
fences at the mouth of main outlets from the flood
plain or river channels to prevent fish from
returning to the river. Using a variety of fixed and
mobile gears entrapped fish are systematically
harvested.

The production of river fishery depends mainly
on annual flooding of the plains and wetlands along
the four major river systems; the Ayeyawady,
Chindwin, Thanlwin and Sittaung. In tropical river
systems production catching of fish and other
aquatic animals depends largely on the extent
duration and timing of flooding and access to
productive floodplain habitats (Welcome 1985).

This word is taken form Yule, Henry (1858). A narrative of the
mission sent by the governor-general of India to the court of
Ava in 1855, with notices of the country, government, and
people London: Smith, Elder & Co. Plate-22, Map showing
relative position Tsagain and Ava from a survey by Major Grant
Allan, Assistant quarter master general and special deputy
commissioner on the frontier of Pegu in which Taung ah mah
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Flooding releases nutrients from inundated so that
there is an explosive growth of phytoplankton and
zooplankton. A simple food chain develops rapidly
after flooding and provides the food for much of
early growth of fish fry which themselves serve as
food for many predatory fish. In the Ayeyawady
and Chindwin river systems, monsoon rains cause
a large annual flooding, the most discharge from
July to October. The ecology of fish and other
aquatic animals is adjusted to this flood. This flood
is viewed as a hazard in many ecological theories
however Junk et.al (1989) postulated the flood
pulses concept, where he put forward a view that
annual flood pulse is biologically productive and
the most important event in a river ecosystem. An
interaction between water and land is created by
the flood what is known as the moving littoral or
aquatic-terrestrial transition zone. This zone is
inundated only during floods. -

River channels Myit Suit Eing form the
significant fishery in the study area. Out of the 15
planned, 12 realized sites surveyed. As 3 sites were
dropped for security reason. Out of the 12 serveyed
9 were river channel Eing and 3 were flood plain
Eing. Leaving aside for a moment the questionable
practice of granting fishing rights in river channels,
a brief nature of the fishery is presented at this
Jjuncture.

Inland waters of Myanmar are made up of
riverine systems and supports productive capture
fisheries. These river systems create an area of
approximately 8100,000ha of seasonal flood plains
and 13000,000 ha of permanents water bodies, on
which there is no likely productivity of theoretical
annual production data. (FAO & NACA, 2003)

Eing (Taungthaman Eing) was mention. Rather than using the
customary usage of the word “Inn" which already has meaning
of its own the word “Eing” a transliteration of a Burmese word
=& to English Eing is preferred and used throughout this
report.
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although Dof data showed an increased yield from
158.93-thousand-ton n 2001-2002 to 1012.97 in
2012-2013 it clearly shows the need for proper
assessment of the inland fishery sector.
Information is key to responsible and effective
fisheries management, within small-scale fisheries,
the necessary data are ofien absent due to a lack of
human and financial. The objectives of this study
are;

- to address this issue by undertaking

assessment of a river fishery, with the

involvement of local fishers and

- to understand the context of the fishery.

Materials and Methods
Study Area

Research Area is located between Singu and
Mandalay including Madaya Township. Total of
12 fishing sites were covered during the
investigation. These are shown in Figure.1. Study
area lies between Mandalay to Singu North latitude
24° 34' 5" and East Longitude 96° 26' 3. The river
channel is straight slow flowing because of the
present of numerous sand bank forming river
channels. These channels located by the bank are
classified as river Eing by the Delgamneng of
Fishery. Very little is known of the physical,
chemical and hydrology parameters of river water.

Study Period

The study was carried out from Aprial, 2014 to
January 2015. Inception meeting was held at
‘Yadanabon University on 23* July 2014.

Methodolegy

Assessment was conducted on fisher
communities from a minimum of
villages on the Ayeyawady River, between
Singu and Mandaya.

The study used participatog' methods with
fishermen answering structured questionnaires.
Voluntaries from fishing households were invited
from each village regardless of gender. Engaging
stakeholders in research and decision-making on
European marine issues is endorsed at high levels
because agreement of stakeholders is believed to be
essential for any management plan to succeed. The
principal desired outcome of stakeholder
participation in research is to improve the scientific
data and knowledge required for management and
governance. (Mackisson.S, et al., 2010)

Data analysis and inference

_ Atotal of 12 fishing sites comprising nine
river channels and three flood plain Eings were
visited to collect the following data;

1. Interview data (Appendix 1)
2. Species data (Appendix 2)
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A total of 111 fishers were interviewed and the
can be classified as full time 57 fishers, part lim{
54 fishers and occasional workers 16. A team ¢
researchers and DOF (Singu and Mandalay) vlsit&}
river eings and collect data on species t:ompositi()11

catch and livelihood (Plate 1, Plate 2).
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Figure.l. Map of Ayeyawady River (

betwes,

Singu and Madaya) showing the location of |
surveyed fishing sites. 2
i

-

Plate 1. Interview with fishermen at Madaya
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Results

Plate 1. loterview with fishermen at Madayn

Field work was conducted in Madaya Township
during 25th -27th of October 2014 and in Singu
Township during 11th -14th of November 2014.
Our research team assisted by DoF Mandalay
visited flood plain Eing and river channel (Myit
suit Eing) (Plate 3a and 3b). The list of villages is
given in (Table 1). The fishermen were caegorised
as permanent of full-time, temporary or part-time
and occasional. The mean catch per day per
fishermen and catch per fishermen per year where
available, species composition and livelihood data
were collected. Villages visited and the number of
fishers interviewed is summarized in (Table 2 and
3). The fishermen community residences were
visited and individuals interviewed to obtain
information on the fishermen’s socio-economic
status, During the fish species were collected fro
the landing sites and some from the markets.
During the surveys altogether 52 fish species
belonging to 36 genera, 20 families and 9 orders

el

Plats 2. Luterview widh fishenmen at Singu
were recorded (Table 4). Among the 52 species
Siluriformes was most dominant constituting 34%
followed by Cypriniformes constituting 31%,
Perciformes constituting 17%, Synbranchiformes
constituting 6%, Clupeiformes constituting 4% and
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Oreantacsitomtes, Miallifsnues Beloniformes
A Terraadontifiann e conetitistivg 2% eneh af the
raral (el epecios (Fig.3)

Obeorvaticht gather diting the sirvey itidicate
At e fiah etack i the stitdy arved fs very el
vediveed (i terite of apecies diversity 45 well a5
apecies abuidances Mot felierles ate sinall-seate,
with Tandinisd widde dt many di<persed dites where
recorde avé ot kept, Mot of the specied are small
Gize, Tower éconntitic valie dnd includes many
jovenites o of Kigher valie fishes. A small
number of high vilies, large fishes were picked
and iced to be seit to Mmulniny leading the bulk of
the amall fich which dre wiainly processes into
galted fish ot fish paste (Plate 4). ?hc ststainahility
of such 4 harvest is eledrly diiestionable ard there
is a urgent need for proper management of these
areas influencing the rivc(ihnods of their users.

Y

THed j 4 LR ‘_‘rg‘
. JX.' ¥ "‘i V8
| v
i\

55 |

WCEW MW,

e e o e

Plare Ja, River Bing
Fishing and harvesting from aquaculture is
practised by male household members but women
also often play an important role. Women tend to
used small-scale gear, whereas men dominate other
types of fishing, particularly where hard manual
labour is involved, such as in the large-scale

57

e

Plate 3. Bulk of the srual ish and small fsh stored n hage ghazed pots or fermentation
p o

. uﬁi-.i;':i,.s.. SERE skl
Platz 7. Dragact ngged for Plvie 3. Bamicr o of &

ehctic fshing lond plain shiry
fishereies. In this study, fishers use a variety of
gears of all sizes, many of which were developed
to suit local conditions. The largest gears, such as
bamboo fence (Yin/Sel) are rather non-selective
and target fish which are migrating in large
numbers (Plate 5). Most smaller traditional gears
are specialised for fishing particular habitats in a
particular way to catch a few target species.
Women fishing specific traditional gear targeted
for a specific small pelagic species (Plate 6).

In this study recorded that about 7% of fisher
and fish plant worker were women and 93% were
men according to interview data (Fig 3).

Almost all fishermen interviewed said that the
catch is much lowered than previous years. They
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blamed it on a legal electric fishing operated by
outside peoples (Plate 7). They claimed that
clectric fishing deplete spawners injure or kill
juveniles leading to gradually decline in local fish
stock. During the survey we do not encountered
any electric fishing operation although e spend
four days and two nights on the river. The presence
of DoF people who accompanied us or the Eig vinyl
poster advertising our study which hang fiom the
site of the boat warned the fishers to stay away. On
the other hand all the river channel fishery or Myit
Suit Eing employed bamboo fence (Yinn) to close
off the channel trapping any migrating fishes, The
gaps between the bamboos strip are very harrow
less than 1cm preventing small fishes from escaped.
The mesh size of the nests used are (1cm) also very
small leading to the complete harvest of any fish
left in the river channel behind the bamboo fences.
This practice has been going on for the past
decades leading to the depletion of fish stock (Plate

The study area covers part of the Ayeyarwady
protected zone and among the interviewing were 9
fishers engaged in cooperate fishing with Dolphip,
(Plate 9). They also stated that catch has decline
and the Dolphins are moving to other area since
they do not get enough fish in the area. All these
observations indicated that the river fishery in the
study area is in need of proper management
Because of the work done by the Dolphin working
group, fishers in the area are aware of management
choice and preferences and the general idea of
participatory management. However most of then,
are reluctant to give accurate catch data becauge
they feared tax or fees might be charged on them
Nevertheless consistent value of catch obtained
from all nine river channel fisheries along as some
level of confidence in the data vary in mind be
uncertainties associated with interview data. Out of
three flood plains fishery studied the Ku-lel Eing
operated as a culture-based capture fishery and
Nga-pyae-ma Eing and Tha-min-chan-pauk-we;
Eing are a fishery / agriculture operation.

Fig 1. Porvent sus of gender s Esfhery
‘mccording i mierview & ;
i
Table 1.Vidiages List
No.  Village Name Type ol Eing Code
1 Ths Ja (Kyi Tapalin Wea) Myitsult Efng (river chanmel)  Singu
2 Khslel(KhulelE Flood plain Eing (flood plain) 190183
3 Sawe Hizy (S4 Kym Hmaw Wea Myit-suit Bieg {river channel) 190164
4 Coaang Wa (Kyzt-ici-sit Emp) it-suit Bicg (river chanoel) 190168
E; Thar Yar Wa D. (Wetkoke Eing) Mpt-suit Eing (nver chamscl) 190190
6 ___ Hin Thar Hpo (Myit-poc-pheung-daunk Eiag) Myil-suit Eing (fiver cheanel) 190197
: Hia Thar Ma (Myauog -myst-thaung-poc-u<launk Eing)  Myit-seit Eieg (river channel) 190202
Mwwy Sun (% Myit-sui Eing (river chaane!) 189973
Mway Ts Latog (Nga-pyay-1ne Enp) Food plain Eng (ffood plais) 139914
10 Sen Fan Kooc (Palio-pi aunk Myitsuit Eing (nver channel) 190028
o g K. iog 4 in-chi-tyine Eing) Myiteuit Eing (river channel) 190089 Table 3. Summary of Sukebolder's mectings condicted m gy Towaihip,
2 Tha Min Chan (Pauk Wes) CAbe-gyao Ly pin Eing)  Flood plsia Fing (flood plsin)__190134 No. NooF  Eaghame 0% —;—u%"“!m Piuhng geur
" . : St pil avy Tna Pics)
Table 2. of Stzkeholders in T 1 ik Kw::b 7 17 . ] 4 ::mmm-mv
No.of Gender ; <
No  ViflageName  Eloe Nawe ; Fishing Set il new Tann Picay
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X BelaBhnline . , ; pu PikeYSciae (Swe Simacvbeh pub/
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Xyi 00 “lmp“ -f::(.\rf-hy 1 Dwellay Lspmipm § cu“hmw
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Table 4. List of freshwater fich species form Ayeyarwady River between Maday4 and Sy Fownship.

No Order Familty Specien T Caman N Taeal Nawe
1 | Osteroplossifortiies | Nooipreride NAspTersls oo ] Grey feathier Ravk Nipt-pite
2 | Clupeiformes Clupeidne Miten ek ‘:_‘- B Ntttk
3 Ouhiny voeiogena Pianese River Shad Nigat-bet- i
4 A R I Savtivetly pasittielly mliove | Yim-hanngp-ane
3 R T I T
3 AMBNPhogedon imesns | TG earplet B
[l Octetbramn helomgert 1 ATy Ontetbiratiog Nygaphiant-pin
‘T‘ Oclethramn conin i antenlitoa Nya-tay-daning
[) Ocleohramn fooe Ruttese Oatermhtant s Naw-lin-han
10 Pimtine chola Sweatmigy barks, elola bk Ntit-kliotie- ma- myi- of
n Cyptinidae Tumittse gomtomotos Silver harly Thal-tgs- khore- ma
12 Cyprinifemes Pumtins sarema Olive bath Nga-klione.ma-toke
13 Cirrhinue mrigala Mrigal Niga- gyin -phyt
" Catla catla Catla Niga-thaing-kating-pwa
1 Labeo angra Carplet Nga- In
16 Laheo calobasn Carp Nga-net-pyar
17 Labeo rohita Rohu Ngga-gyin-myet-gan-ni
18 Labeo stoliczkae Minor Carp Nga-le/ Nga-thainn
19 Cobitidae mﬁhdmm’m Burmese loach Ngatha-fe-toe
20 Sperata acicularis Giant River-Catfish Nga-kyaunn
21 Mystus bleckeri Day’s mystus Nga-zin-yainn-kyet-chay
2 Mystus cavasius Genetic mystus Nga-zin-yainn-phyu
23 Bagridae Mystus leucophasis Sittang mystus Nyga-naut-thwar
24 Mystus pulcher Striped dwarf catfish Nga-zin-yainn
25 | Hemibagrus menoda Menoda catfish Nga-ngaik/ Nga-aik
26 Hemibagrus microphthalmus | lerawaddy mystus Nga-ywaye
27 Ompok bimaculatus Indian butter catfish Nga-nu-than
28 Siluriformes Siluridae Ompok pabo pabo catfish Nga-nu-than
29 Waflago attu Boal Nga-butt
30 Clupisoma macrophthalmus Burmes taakree Nga-myuin-kyet-taung
31 S Clupisoma prateri Brumese garua Nga-myuin-oak-phar
32 end Eutropiichthys vacha Batchwa vacha Nga-myuin-kun-mar
33 Neotropius antherinoides Indian potast Nga-za-kar
34 L Gagata cenia Indian gagata Nga-than-chate
35 g Bagarius bagarhus Gangetic goonch Nga-maung-ma
36 Clariidac Claris batrachus Walking Catfish Nga-khu
37 Ariidae Arius acutirostris Salweeen catfish Nga-yaung
38 | Mugiliformes Mugilidae Rhinomugil corsula Corsula mullet Nga-zin-lone
39 | Beloniformes Belonidae Xenentodon cancila freshwater garfish Nga-phaung-yoe
40 Macrognathus aral One-stripe-spiny-Ecl Nga -mway -ni
41 | Synbranchiformes | Mastacembelidae | Macrognathus zebrinus Spiny-eel Nga -mway -htoe-kyan-sit
42 Mastacembelus armatus Tire-track-spiny-cel Nga smway -na-gar
43 Ambassidae Parambassis ranga Glass fish Nga-Zin-Sat
44 Cichlidae Oreachromis sp. Nile Tilapia Te Larr Pee Yarr
45 Gobiidae Glossogobius giuris Tank-goby Naing-lon-nga
46 Anabantidae Anabas testudineus Climbiong Perch Nga-pyay-ma
47 Petciformes . Colisa labiosus Thick-lipped-gourami Nga-phyinn-tha-let
48 Belontidae Trichogaster pectoralis Snakeskin gourami Be Larr/ Go yar me laye
49 Channa marufius Great Snakehead Nga-Yant-Dainn
50 Channidae Channa punctatus Spotted-snake-head Nga-Yant -pa-naw
51 Channa siriata Snakehead Murrel Nga-Yant -auk
52 | Tetraodontiformes | Tetraodontidae Tetraodon cutcutia Green Puffer Nga-Pue-Tinn
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Discussion

A fishery is a result of the interaction between
fish species and fishermen with the environment.
In freshwater inland fishery where multiple gears
were in use to harvest a high diversity c*, species.
Traditional management of such a fishery is not
easily managed therefore a new approach of
participatory management was put forward, where
there is a clean sharing of responsibilities.

Fishermen and fishing communicate often
possess & high level of knowledge regarding fish
populations and ecology of the local (costal) arca
(FAO, 1997). They also have considerable
understanding  about  social cultural  and
institutional arrangements resource allocation and
conflict management. Although the history of
fisheries management in Myanmar is relatively
new, it is centrally administered by the government,
using management approaches that have no scope
for getting closer to the voice of resource users.
Participatory approach is a mean of active
engagement and can be seen as an alternative
cultured approach. It means individuals and
organizations work together, with stakeholders
being involved in all stage of planning and delivery.

The present study is attempts at participatory
research, where the community is actively engaged
in the consultation to cooperation to collaboration
depending on the nature of the issue and the
willingness of the stakeholder to contribute
effectively. We are fortunate with the selection of
the study area, the community is familiar with
participatory appraisal Methodologies, thanks to
the research teams involved with Ayeyawady
Dolphin Program,

One unexpected major issue uncovered by the
study was illegal electric fishing activity taking
place in the study area. Every fisher interviewed
related their own experience with these “electric
fishers™ as robbery, how they were forced to stay
on shore while these fish dacoits take away what is
to be their rightful catch, When asked “from where
do they come from?” The Northern village point to
the South, while the Southern village point to the
North. However, one fisherman said there are
electric fishers in almost every village.

The role of gender in this study, woman play an
importnt role in inland fishereis and in marketing.
Women tend to used small-scale gear, fish near
their house and process fish for the household,
whereas men dominate other types of fishing,
particularly where hard manual labour is involved,
such as in the large-scale fishereies. In this study
recorded that about 7% of fisher and fish plant
worker were women and 93% were men. In a stuy
of other provinces, kaing and Ouch (2003) found
that about 20% of fishers were female, over half of
aquaculturists were female, and 85% of fish traders
were women.Women dominate marketing of
fishery products throughout the country. Deap
(1998) found that up to 90-95% of sellers in rural
fish markets were women, and Khay and Hortle
(2004) reported that Phnom Penh’s 29 main fish
markets support over 2,000 fish sellers, of which
90% are women, Small markets are the primary
supplier of the fish to cities or towns, providing
significant employment opportunities for women
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Regarding the river channel fishery, it i
that ¢ u_< constitute a complex _.w._zw_“ﬂwof
leascholders, fishers and casual workeps -f
diverse natures of river channels are reflected ; 4_..,.
multi species and habitats, which resulted in =_= the
of different Qn& of gears. The major type o_,o [
employed in the river channels of the study 5, %
barrier type of gear, usually bamboo, szn_“.s.:
cut off and concentrates fish coming off e as___
plain as the water level fall. The barrier gears
very efficient by catch fish highly concenty, : iy
the channels, Access to such “site” ig Usuaf, M
high demand as indicated by highly com n.x in
auctioning of such sites of Eing 8:%20% &5«
DoF. the

Owners of these Eing tried to preveng
fishers to fish rear their barrier, although p,
legal right beyond the barrier. They set
mmwoa. areas” around the mouth of the" "o
channels, thus hunting the destruction of n_<s
among the community barrier gear is algy | 3oh
intensive and investment is high. The w_x:
operation cost plus the high competitive m:om_n_
Sometimes lying the lease form the winner op -
auction. Place heavy economic burden on ”_ha
operator of the river Eing. 3

0f
e
:U “

The recover as much as he could, the Opera
sublease the area he has stock out in the :<a§
small scale fishery. As the river receded furthe, m“o
operator will use cast nets, push nets and fing;*
where possible pumping and dewatering to Saw.
much fish as he could, marketable fish will be send
off while all remainder will be made into fish Paste
The same practice was encountered at all ry,,
channel fisheries. As states before river change,
are shelter for spawning and refuge for m:moa:ﬁ
waiting for the next flood so that they can disperge
over the flood plains to grow or spawn. That th,
practices of legally allowing fishers to completely
deplete these river channels is not sustainable,

Under the old freshwater fishery law the noryy)
term of lease for an Eing fishery was three years,
the operator has the sole responsibility to maintajy
the water ways, fish refuges, and for the
maintenance of fish stock for the next season. If the
performance of the lease owner is up to the
standards set by DoF he will be awarded another
term of lease without competition, and so on up to
amaximum of 9 years continuously. In this way the
Eing fisheries of the Ayeyawady were managed
from colonial days by experienced Eing Thagyis
(lease holder) who were the repositories of local
knowledge handed down through generations, All
this ended three decades ago.

Under the new constitution freshwater fisheries
came under the State/Regional Governments and 2
destructive practice appeared among the Eing
Thagyis, known as Eing Kaw Pet: at the end of the
fishing season when the river has receded leaving
pools of water, these are pumped dry and fish big
and small are harvested. Because of an increase in
the tender floor price and the new rule granting
only one year lease, many Eing are now dependent
on ngapi fish paste for survival. A happy note here
“unsﬂoo:aagum&sﬁas?oa:.&
ease.
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However the damage was already done, of the
three flood plain Eing in the study area one has
become a nw.baa culture fishery and the other two
agro based fishery where during the post monsoon
months it is cultivation and in the wet season an
Eing.There is very limited data on the biomass or
species composition of river fisheries, however
mterviews with local fisherman bearing in mind the
uncertaintics indicate that the stock and
composition of river fish has declined.

The point that we would like to make is
participatory approach to fishery management
certainly have many benefits, both for the fishers
and for the researchers, administrating. However
we would like to comment that prescribed or
mandated participation is rarely effective.

Conclusion

The results of this study showed that the present
state of the stock is withm limits of uncertainties
represented by low biomass and is probably
overfished. This assumption was supported by
interviewed data, where fishers agreed that the
biomass of fish is lower than $ years ago and that
some species has disappeared. Fishers also agreed
that there is need for proper management of
freshwater fishery. Therefore, it is assumed that
even though resources in the study areas is overfish.
It has not rcached the maximum sustainable level,
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Feeding Habit and Pattern of Urban Rhesus Macaques and Around Human.
Settled Landscape: Case Study in Central Dry Zone, Myanmar
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Mie Mie Kyaw, Department of Zoology, Mandalay University
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Abstract

My rhesus macaques (Macaca mudatta) is found in forested habitats and urban areas, We
}:an?cgni:“gcn‘lr;l Dy Zn?m (h(iyanmnr) . Direct counted method was applied for this study. Each
site was followed and monttored it stud?' vhases of the day l.e morning phase (6:00° AM ~

11:00AM), afternoon phase (11:00AM =3:0

0PM) and evening phase (3:00PM- 6:00PM). [n study

site. Site 1 the Macaque fed on a total of 4] plants species were countered under family Moraceae
and Fabaceae (10%) comprises and Site 11 the Macaque fed on 50 plants species, and mostly to
feed the tree specics of Combretaceae (12%) and Moraceae (10%) and Site I11 the Macaque fed
on 32 plants species, and preferred to fed Mimosaccae (18.75%?. This study showed that Macaque

adopted different fo

strategics based on the availabi

ity of resources in their habitat.

mn
Information on thcirmlgec ing patiem will help in developing’ management guideline for the
primates in urban environments. The role of primates within ecosystem is vital importance to link
all living things through food chains as well as food webs, in doing so, their habitats and niches
arc necessary to conserve for sustainable population.
Keywords: Primates Conservation, Feeding habit, Rhesus Macaque, Central Dry Zone Myanmar

Introduction

The Union of Myanmar is situated in the
north west of the Indochina peninsula, and is the
largest country in mainland South East Asia. Alic
et al, 2012 studied conserving a species depends
on an under-standing of its habitats requirements.
Ohdachi et al., 2010 stated that rhesus macaque is
widely distributed in Afghanistan, India, the
southern part of China, and the northern part of the
Indochinese Pen. The role of primates within
ecosystem is vital importance to link all living
things through food chains as well as food webs, in
doing so, their habitats and niches are necessary to
conserve for sustainable population. Pragatheesh,
2011 stated that rhesus macaque is a diumnal
species occurring in a variety of habitats occupying
both terrestrial and arboreal niches. They inhabit
the Rajasthan, agricultural plains of the Genetic
basin the tropical forests of southeastern Asia, the
temperate pine forests of the Himalaya ,and the
ragged mountains of north central China
(Southwick ef al., 1994) . Rhesus macaques are the
most adaptable of all non-human primates and have
learned to live amidst human habitations. In India,
80 to 90% of Rhesus Macaques live in close
association with human populations and are
therefore highly dependent on people for food
(Southwich et al.,1965,1976 cited by Pragatheesh,
2011). Rhesus macaques ( Macaca mulatta ) is the
most common non-human primate in the forested
and Urban area of Asia ( Hasan ef al, 2013).
Flexibility in diet patterns plays a pivotal role in the
survival of non-human primate species in urban
and peri-urban ecosystems through resource
sharing and competition and has evolutionary
implications in the long-term. Primates are known
to adopt several foraging strategies ( Fleagle&
Gilbert 2006 ).

In some cases, macaques depend on
humans for being fed ( Strum 1994 ) the feeding
patterns of primates that live in tourist sites and
temples are often influenced by provisioning of
food by humans. Urban macaques have also
acquired behavioral adaptations in food-
acquisition technique (Mangalam& Singh 2013 ).
Ulian habitats, in contrast to natural ones, have a
more direct influence on primate behaviors
associated with competitive resource utilizations

and foraging techniques. Several anthropogenjc
barriers and disturbances interfere with the feeding
ecology of primate in urban environments.

The negative interactions between
humans and macaques due to food provisioning
and other anthropogenic drivers possess major
challenges for the survival and persistence of the
species. The need for translocation of Rhesus
Macaques and the consequences were due to it
proliferation in urban areas of India was suggested
studied earlier ( Malik & Johnson 1991, 1994;
Southwick ef al. 1998 ).

Dry Zone Region, the study some hills are
a natural lime-stone, steep and also found with
forested area. Temples and: pagodas also
constructed on the hill, is one of the habitats of
rhesus monkey. Present study was focusing on
food and feeding habits of Rhesus monkey in study
site.

Objectives
- to examine of plant species in the study
area
- to assess food and feeding habits of the
rhesus macaque

- toleam environment impacts and primate
conservation at study area

Methodology

Study area

The present study was studied at the Mandalay
region and Mague region.

Study site

The present study was conducted at the
Yedaguntaung, Patheingyi Township. It is situated
in the Central Dry Zone at 21°57.955 — 21'57.938
N and 96 12 .809 - 96 12.671'E. The highest peak
of Yedaguntaung has an elevation of 212 m above
the sea level and the base of hill has 108m (Site I).
The present study was conducted at the Popa
Taungkalat Kyaukpadaung Township. It is situated
in the Central Dry Zone at 20°54’ 41.305” N and 95
12'24.1 8" E. The highest peak of has an elevation
of 1518 m (4981 feet’s) above the sea level (Sitz
IT). Shinmataung Yesagyo Township 2I°34’ 29" N
9506' 11" E. The highest peak of Shinmataung has
an elevation of 496.8 m above the sea level. (fie.])
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Study period

The present study is conducted during the
period from January to June 2019 (Site 1), from
October 2017 to January 2018(Site I1) and July to
October (2019) (Site 111)
Identification

Plant species were identified and verify by
Botany Depariment, Mandalay University and
based on Kress et al,, 2003,
Collection of Data

The food and feeding habits of Rhesus macaques
in the study area was estimated by using direct
contact method (Barwer, 1972 cited in Chopra, G
and Kumar, A, 2012). Each site was followed and
monitored in study phases of the day i.e morning
phase (6:00 AM - 11:00AM), afternoon phase
(11:00AM -3:00PM) and evening phase (3:00PM-
6:00PM). The feeding sites of rhesus monkey were
marked and subscquently scanned to Eesm.w the
feeding objects (plant parts i.c bark, gum, leaves,
inflorescences etc, or animals, if any). We
complied a lists of the all plants species (leaves,
shoots, fruits, flower) (Islam and Feeroz.,
1992)(Ahsan., 1994 Cited in Muzaffar et al.,, 2007).

Data analysis

Data were analyzed using Microsoft Excel
program and were presented as table and graphs.

Systematic positions

Phylum - Chordata
Class - Mammalia
Order - Primates
Family -

Cercopithecidae
Genus - Macaca
Species - M mulatta

(Zimmermann, 1780)

Common name -
monkey

Food plants, plant families, parts eaten
and feeding and each plant species are showed in
Table (1,2,3) . In study Site (I), Population size of
rhesus were found to total of range, 200-300
individuals. The rhesus food at Yedaguntaung
consisted of natural food and food offered by the
visitors as well as indigenous people.

rhesus macaque, rhesus

Results
Natural foods

In the study site I, the rhesus fed on a total
of four plant species. Among them 30 were tree
species six were small tree, one was shrub, one was
grass and one was bamboo. ( Table 1)

In the study sites were eating of leaves
observed the highest number (41) plant of species,
(8) plant flower, (14) plant fruit and (2) plant
bark .The leaves composed the highest proportion
(51%) of the natural food, flower (16.3%), fruit
(28.6%) and bark (4%) (Fig -2). In the study site I
area, a total of 41 plants species were countered
under family Moraceae comprises those were.
Ficus religiosa (Bawdi-nyaung) Ficus hispida
(Kadat) Artocarpus heterophyllus (Peinne) Ficus
glomerata (Tha phan). The rhesus preferred to feed

85

family Moaceae. In the study site II- Popa
Taungkalat, the population size were found to rang
in 500-900 individuals during the study period. The
thesus fed on a total of 50 plant species were
countered under 27 families, composing 34 trees,
four small tree species (Table-2),
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Fig.1 Map showing the study sites

(Source from Google Earth 2019)

In the study sites were eating of leaves the
highest number (44) plant species fruit (21) species,
and flower seven plant species. The leaf composed
of the highest proportion (61.1%) of the natural
food, flower (9.7%) and fruit (29.1%) respectively
(Fig- 3). Site II area, A total of 50 plants were
observed under family Combretaceae (12%) and
Moraceae (10%). Their liked food to eat under
family Combretaceae.

In the study site Il — Shinma Taung, the
population size were found to rang in 200-150
individuals during the study period. The rhesus fed
on a total of 32 plant species were countered under
21 families, composing 27 trees, five small tree
species (Table-3). Their liked food to eat under
family Mimosaceae (18.75%) (Fig- 4)

Composition of plant species

Site I, a total of 42 plant species , site Il a
total of 50 plant species and site III a total of 32
plant species were collected identified. The hole
plant species recorded and were distributed among
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family with 42 species and family with 50 specics — popcorns. In Site I[I, the rhesus macaques ar,
plant site T preferred to feed family Moraceae (10%)  dependent on 12 various kind of provisioned fogq
and Pabaceac (10%%), site 1 preferred to feed family — from villager and pilgrims.
Combretacene (12°%) ahd Moraceae (10%%) and site ) ‘

B!

< g e M

1. liked food to eat under family Mimosaceae
(18.75%) oh the natural plant resources.

Provisioned foods, In Site 1, the rhesus macaques
are dependent on 14 various kind of provisioned
food from villager and pilgrims. Provisioned foods
include banana, guava, peanut, chick-pea, maize, %]
mango, juices and sunflower sced. During the !
study period provisioned foods were most |
abundant are found. Tn Site 1T, monkeys were also
dependent on 16 kinds of provisioned foods offered
by pilgrims and local people. In this area were very f¢ ’ :
attractive to monkeys becanse of the abundance of ™ “F4, -~ 8 aghet i ANA,
provisioned food offered by people. Provisioned T [ pdsapt Ly O o e >
food offered to monkeys consisted groundnut, rice, T
chick-pea, bananas, juices, sunflower seeds, water

melons, biscuits, cake, fried potato, maig.e and

&

Mehaceae

Cocalpiniaccac

i

Moraceae

Moraceae
8. Flcus glomerata Tha Morsceae
9. Mangifera indica m)ﬁn Anacardisceac [[:; "
ig ‘Clocx nucifera Oha Arecaceae F '

. Mimusops elengl
12, Senna siamea m" ?’mm 5 A
13, Butea monosperma Pauk Fabaceac C
}: indicus mﬂk Fabacese L
16, Limonia acidissima LA R LER
}z Aegle marmelos Okshit 3 Rutaceae LF
B lcesiegid  Aoubenph e LF
2. Zinyphus fujube Zi Rhampacese P
2. T oliveri Than Combretaceae LA
2. Terminalia catappa Banda Combretaceae ¥
23, Tectoma hamilioniang Dabat Verbenaceae LA
24, Tectona grandis X; Verbenac ¥
25, Sterculia versicolor Shaw phya " N
2 Dolabus pomierss  Zbys Euphocbisczac -

. Crot oblongifolius Eaphorbi L
g’ « ;z' ;' Ebenaceae .
30 Cordia dichotoma i o LF
I, Baamkeyseppioc >

. 23 &
2, Hc!mh:.w cremulata Lows ot &m!m“ " {'.‘,
3. Bauhkinia accuminata Swe-daw Cacsaloin
;' Annona squamosal Awzar Anmncuacese i_
6. i fete Yone Arccaceae LF
e Kyet-sa-gyi Euphorbisczse -
1. Boscia variabilis Thamon Capparaceae L
L. Cissampelos pareira Rat-oa baung .
2 Wanakok Menispermaceae L
L G bt Gwedsuk Ascicpiadacese -
. Cynodon dactylon Mye-sar myet Mhamaasia L
L__ Dendrocalamys -
To———eadrocalamus stricts  Malebamboo Poacesc
Leaves, FaFrat, Fl= Flowes, ey L
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Table 2.Vegetative parts of different species of plants used by Macaca mulatta in Popa Taungkalat
during October (2017) to January (2018)

No. Family No. Scientific e Loeal e Type Plint part
1. Anacardiacene 1. Mangifera indica Thayet Tree L.F
2. Annohaceae 2 Antond sqiranvosal Awzar Sittall tred L F
3 Apocynhaceas k) Chlotropisgiganteal Mayogyt Shiruh L
A Chrissh spinanimy Knset Slirith L
A Asclepindacene 8. Wattakaka volubilis Gwedank Clitiiber L
5 Asteraceae 6. Leucomerisdecora Wethmweédote  Smialltree L, Fl
5. Bignoniaceae 7 Oroxylum indium Kyawn shd Tree L.F,Fl
7. Burseraceae 8. Protimserratum Tha di Tree L
8 Coealpiniaceae 9, Delonix regia Seint ban Tree L.FFl
10. Tamarindus indica Magyi Tree LF
o, Combretaceae 1. Terminalia alata Htauk kyunt Tree L
12. Terminalia bellirica Thit seint Tree F
13. Tenninalia calappa Banda Tre¢ LF
14, Tenninalia chebula Phan gar Tree F
15, Terminalia oliveri Than Tree L
16. Anogeissus acuminate Youm Tree LFI
10. Dipterocarpaceae 17 - Diptcrocarpus tuberculatus  In Tree L
18. Shorea obtuse Thit yar Tree L
11. Ebenaceae 19. Diospyros embryopteris Te Tree F
12. Euphorbiaceae 20. Croto oblolgifolius Thityingyi Tree L
21 Holpteleaintegrifolia Phyut seint Tree L
22. Phyllanthus pomiferus Zibyu Tree LF
13. Fabaceae 23, Senna siamea Mezali Tree L,FFl
A, Xyliaxylocarpa Pyinkado Tree L
14. Gramineac 25. Dendrocalamaus strictus Hmyyi-wa Bamboo L
26. Elcusineindica Sin-go-myet Grass LF
15. Juglandaceae 27. Engelhardtiaspicata Thitswelae Tree -
16. Lamiaceae 28. Colebrookenappositifoliasm ~ Chin-Htaung-la  Shrub L~
17. Lythraceae 29. Lagerstroemia speciosa Pyin ma Tree L
18 Meliaceae 30. Azadirachta indica Tama Tree -
31 Chukrasia tabularis Yin ma Tree L Fl
19. Menispermaceae 32, Cissampelos parcira Rat-na baung Climber L
20, Mimosaceae 33 Acacia megaladena Subok Smalltee L
34, Albizzialebbek Kokko Tree LF
2L Moraceac 35. Artocarpus heterophyllus Peinne Tree LF
36. Ficus glomerata Tha phan Tree F
37. Ficus hispida Kadat Tree L
38. Ficus infectoric Nyaung chin Tree LF
39. Ficus spp. Nyaung Tree L.F
22, Myrataceac 40. Eugenia spp. Tha byby Tree L.F
23, Papilionaceae 41. Acaciapennata Suyit Climber L
A4 Rhamnaceae 42, Zizphus jujube Zi Tree LF
43. Cynodon dactylon Myc—sarmyet  Grass L
2. Rutaceae 44, Acgle mamelos Ohm shit Tree LF
45. Murrayapaniculata Yusana Shrub LA
46. Pisdiumacidummart Malaka Smalltee L F
27 Unbelliferac 47. Harrisaniaperforata Myin khwa Shrub L
28 Verbenaceae 48, Lantana aculeate Seinna gut Shrub L Fl
49 Tectona grandis Kyun Tree L
50. Tectona hamitoniana Dahat Tree L
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No Family No Scientific name Local name Type
1. Anacridaceae 1 Mangifera indica Thatyet Ttee
2. Spondias dulcis Gwe-cho Tree
2, Anhohacese 3 Annona squamosa Awzdr Small tree
3 Apocynacene 4 Phumeria rubra Toyok-sdga §mall tree
S, Carissa Spinarmm Taw-khan pin Small tree
'y Atecaceas 3 Borassns flabelifer Htan Tree
5. Bombachceae 7. Bombox ceiba Letpan Tree
6 Boragihaceae 8. Cordia dichotoma Thanut Tree
Y. Cocsalpiniaceae 9. Tamarindus indica Magyi Tree
10. Delonix regia Sein ban Tree
8. Combretaceae 1. Terminalia olivert Than Tree
12 Terminalia bellerica Thit-seint Tree
9 Cupressaceae 13. Cupressus arizonica Kyaukpan Tree
10. Dipterocarpaceae 14, Dipoterocarpus tuberculatus  In Tree
1. Ebenaceae 15. Diospyros burmanica Te Tree
12, Euphorbiaccae 16. Phyllanthus pomiferus Zibyu Tree
13. Hypericaceae 17. Calophyltum inophylhum Pon-nyet Tree
14. Meliaceae 18. Chukrasia tabularis Yinma Tree
19. Azaclirachata indica Tama Tree
15. ‘Mimosaceae 20. Leucaena leucocephala Bawzagaing/ Aweyar  Tree
21. Acacia catechu Sha Tree
22, Acacia leucophloea Tanaung Tree
23, Acacia megaladena Subok Small tree
4. Archidendron cylpearia Taw-mezali Tree
25, Albizia lebbek Koko Tree
16. Moraceae 26. Ficus ap. Nyaung Tree
17. MyTtaceae 27. Psidium acidum Malaka Tree
18. Rhamnaceae 28. Zizyphus jujube Zi Tree
19. Rutaceae 29. Hesperethusa cermulata Thanakha Small tree
20. Sapotaceae 30. Mimusops elengi Khayay Tree
21. Verbanaceae 31 Tectona hamiltoniana Dahat Tree
32. Tectona grandis Kyun Tree
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Discussion

Rhesus macaques found in forested srea and
urban. Wenyuan ef al. (1993) stated that chean
monkeys arc found in elevation between 240 s4d
1962 m asl (above sea level) in the deciduots forest
Aye Mi San (2007) also reported that lotig-tailed
macaques inhabited a1 elevation of 122 th sl iA
evergreen lowland forest. Th the stidy area, they
inhabited an elevation site A and site B 657m dry
forest. She stated that long-tailed Machqires at
Bayin Nyi Naung Mountain are failovers and
among 23 plant species five of tree plant are the
most important for macaques especially Fiens
glomerata(Thapan) which offers not only annually
availabl fruits, but also leaves and buds. Nwe Nwe
Win (2013) recorded that Rhesus macaques in Pho
Win Taung are primarily frugivores in feeding
habit. These monkeys are found to utilize at the
least 30 food plant species of 45 plant species in the
study area. Naw Phaw Phaw Say (2005) also

rted that favorite fruits of macaqa&s are Fi icu;
Lispida (Ka dat) Grewia microcos (Myaya) an
Ficus glomerata (Tha phan) in Hlawga wildlife
park.

Present study site I observed to feed in
family Moraceae, Ficus hispida (Kadat), Ficus
religiosa (Bawdi-nyaung), Ficus glomerata (Tha
phan) and Artocarpus heterophyllus (Peinne), Site
11 recorted to feed in family Combretaceae and
Moraceae, Ficus religiosa (Tha phan), Ficus
hispida (Ka dat), Ficus infectoric (Nyaung chin),
Ficus spp. (Nyaung) and Artocarpus heterophyllus
(Peinne). Site III learned to feed in family
Mimosaceae, Leucaena leucocephala (Aweyar),
Acacia catechu (Sha), Acacia leucophloea
(Tanaung), Acacia  megaladena - (Subok),
Archidendron cylpearia (Taw-me-zali), Albizia
Iebbek(kokko) At the result, same species and
different site observed to fed different habitat. By
reducing forest size and quality, habitat
destruction leads to the reduction of food sources
for forest-dwelling primates and, in some case,
threatens them with local extinction (Lee&Hauser
1998; Muoria ef al 2003).The increasing
population of Rhesus Macaques living in proximity
to human habitations has become a major issue in
India. Rapid urbanization, deforestation, and
habitat fragmentation altered the natural living
spaces of animals and their natural behavior in the
wild. Most primate species were severely affected
by threats 7in anthropogenic landscapes (Sinha &
Vijayakrishnan 2017).

The dietary habits of Rhesus Macaques
were totally different in a human-dominated forest
land. Previous studies showed that the species
thrived in eight diverse habitats (temple, urban,
village, village-cum-pond, pond, roadside, canal
side, and forest) having varying degrees of human
interaction in India (Seth ef al. 1986) cited in
Ganguly et al., 2018. The feeding practice seemed
to increase the urban threats, diseases, and
anthropogenic stress in the Rhesus Macaque
population.

In our study, the species was observed to
spend maximum time on the ground instead of on
the trees and their dependency on supplementary,
provisioned, and anthropogenic food sources did
not indicate conservation success. Understanding
the feeding ecology in this sanctuary would help in
planning the management of macaques in other

areas.
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Canelieing

Mt (O080) atated it the abaet of nateal
predarare and very Nigh bivth vite the popilation of
rhears mistikey i tnitiplying every yeat This had
Teade fo inereaee il commtenal pankey peplation
AN 60 the wian-maleey contlicts Haaieally the
probrem of monkeéy miitedatice leg atteripte 1o fetely
food  and pace i Mot lbitate - Monkey
problent i¢ directly related witlt the peaple’s lifs,
health and propetty, and hae 4 dreat social
relevanee, it i very intportant to dndertake this
problem 44 4 subject matter  for  further
mvestigation. I addition  commensal chesis
macaques show a high degree of behavioeal
flexibility in response ta habitat and resource
vatiability, and knowledge of these differences is
important for the conservation and management of
highly commensal primate,
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Abstract

Each yeur, a larpe tither of individials stadents it West Yangon University are deferred from donating
Wood Tn this stisdy perind veie 2018-2010 and collected total of 520 bload dorors representing 161 males
nhd 350 females cottactad from West Yangon University were assesaed and caleulated the allelic frequencies

of I', " emd 'i" Detcentage of blood grotps A was 24 6% three of blond groups B

AB and O were 31.35%,

& 63 and 38 38% respectively. Four types of blood donation methods were Whole blood Donation (Every
6 ditys Tor n 1otal of 6 dohations & year), Double Red cell Donation (Every 112 days for 4 total of 3 donation
» vear), Platelet Donation (Every 7 days and can gives up to 24 time a year) and Plasma Donation (Every 28
ddvs and can pive up to 12 times & year) Tn this study used Double Red cell Donation and population genetics

calculated by Hardy-Weinberg law,

Kerwords: ', ", %', ABO, Allelic, Double Red cell Ponation, Hardy-Weinberg

Introduction

Blood groups were discovered in 1991 by an
Austrian scientist named Karl Landsteiner. Before
that, doctors thought all blood was the same, so
many people were dying from blood transfusions.
Now experts know that if you mix blood can
clump, which may be fatal. That's because the
person receiving the transfusion has antibodies
that will actually fight the cells of the donor blood,
causing a toxic reaction. In order for a blood
transfusion to be safe and effective, it’s important
for the donor and the recipient to have blood types
that go together Wikipedia, (1977). People with
blood group A can safely get group A blood, and
people with blood group B can receive group B
blood. It’s best when a donor and recipient are an
exact match and their blood goes through a process
called cross-matching. But the donor doesn’t
always need to have the exact same type of blood
as the person receiving it. Their types just have to
be compatible. Type O negative red blood cells are
considered the safest to give to anyone in a life-
threatening emergency or when there’s a limited
supply O negative blood cells don’t have
antibodies to A, B or Rh antigens Bhasin, (1996).
People with O negative blood were once called
“universal” red cell donors because it was through
they could donate blood to anyone with any blood
type. But now experts know there can even be
risks with this type of blood. While everyone’s
blood is made up of the same basic parts, there’s
actually a Jot of variety in the kinds of blood that
exist. There are eight different blood types, and the
type you have is determined by genes you inherit
from your parents. Most people have about 4-6
liters of blood is made up of different kinds of cells
that float in fluid called plasma. Your red blood
cells deliver oxygen to the various tissues in your
body and remove carbon dioxide. Your white
blood cells destroy invaders and fight infection.
Your plasma is a fluid made up of proteins and
salts, What makes your blood different from
someone else’s is your unique combination of
protein molecules, called antigens and antibadies.
Antigens live on the surface of your red blood cells
and Antibodies are in your plasma. The
combination of antigens and antibodies in your
blood is the basis of your blood type, Blood Type
Test, WebMd.com., éOOS). There are four major
blood groups and eight different blood types.
Doctors call this the ABO Blood Group System.

The groups are based on whether or not you hay,
two specific antigens A and B. Group A has
antigen and B antibody. Group B has the B antige,
and the A antibody. Group AB has A and p
antigens but neither A nor B antibodies. Group
doesn’t Have A or B antigens but has both A anq
B antibodies. There’s also a third kind of antigey
called the Rh factor. You either have this antigey
(meaning your blood type is “Rh* or positive”), o
you don’t(meaning your blood type is “Rh" o
negative”). So from the four blood groups, there
are eight blood types; A positive or A negative, B
positive or B negative, AB positive or AB negative
and O positive or O negative. Blood groups are
inherited from both parents. The ABO blood types
are controlled by a single gene with three tIpresof
alleles inferred from classical genetics F*, Pand ;.
The I designation stands for is agglutinogen
another term for antigen ( Wikipedia, 2016). The
present study was conducted with the following
objectives: .

- to collect the ABO blood groups of blood
donor students in West Yangon University

- to calculate the phenotypic and genotypic
frequency of , Pand i

- torecord the pure blood groups A,B,0 and AB
in blood donor students, West Yangon
University

Materials and Methods
Study area and study site

The study area was West Yangon University in
Htan —tapin Township, Yangon Division Figure L.
The study site was situated between 16° 56° 48.62°
N and 96° 00" 48.13" in Htantapin Township,
Yangon Region. This result was carried out at
National Blood Center at Yangon Division.
Study period

The study period was lasted from February
2018 to July 2019.
Methods
Collection of blood sample A

Blood samples were collected from study site
in blood bag (kit within 24 hours). The blood
sample were transported to blood bank, at National
Blood Center.
Materials

Apparatus, equipments, chemicals and
reagents used in this work listed blood lancets and
lancing device, plastic bottle kit, blood container
kit, test tubes, small beaker haemoglobin test,
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blood shaker , spirit pad or Aleohol pad and fork
set.
Questionary assay
Step 1.To donor fill in form
Step 2. To donor registration in computer
Step 3. Pre-donation information
Step 4. Donor interview and pre-donation
counseling
Step 5. Donor health and risk assessment
Step 6. Acceptance for blood donation
Step 7. Examine medical checking by doctot
Step 8. Haemoglobin testing
Step 9. Carry the blood bag
Step 10. Picking up blood to donor
Step 11. Support to nutrients
Blood donor person was eighteen age above and
male has bodg weight 110Lbs above and female
has 100Lbs above body weight.
Blood and Blood components
1. Red Cell Components
1.1 Whole Blood
1.2 Red Cell Suspended In Optimal Additive
Solutions .
1.3 Red Cell Packs for Paedistric Use
1.4 Leukocyte-poor red cells
1.5 Washed Red Cells
1.6 Frozen-thawed Deglycerolized Red Cells
2. Platelet Concentrates
2.1 Random Donor Platelet
2.2 Single Donor Platelet
. Granulocytes
. CMV sero-negative Blood Component
. Trradiated Blood Component
. Fresh Frozen Plasma
. Cryoprecipitate
. factor Concentrate
9. DDavp
Gene frequency calculation
The gene frequencies of ABO blood groups were

calculated by Bernstein’s Form 925).
p= 1—,B /+0°
g=1=vA+0

r =0
p= frequency of allelic /
q= Frequency of allelic
r = Frequency of allelic i

Hardy-weinberg-equilibrium for 3 allele (1908)

The five conditions for nonevolving populations
are rarely met in nature:

- No mutayions

- Random mating

O ~ION U W

as

- Extremely large population size
- No gene flow
phe Ipg + qJ, ]
. lz’l\cnotyxc A - Genotypic frequency = p? +
pr-
. Phcm;;ypc B - !ﬂtt\nlypic fmqnc"cy - '?2 |
=
- ghcnnlypé AB —Genotypie frequency= 2 pq
- Phenotype O —sGenotypic fréquency= ' = €
Allele frequency of Rl laod group were estimated

D= 1d (RW =D, Rir =d) alleles where d = /d
Results

Total collected blood samples were 520 RVCs
blood donor students in West Yangon University.
Out of which males 165 and females 355 were
collected blood sampleés. Among the males were
Fitst year students 38, Second years students 44,
Third years and first year honours students 35,
Fourth and second years honours students 32,
Thied yeats honours and Qualifying students five,
Master 1and 2 students two, and Other (Teacher
and Graduated) three. Females were collected
First year students79,Second years students 86,
Third years and first year honours students72,
Fourth years and second years honours students76,
Third honours and Qualifying students 18, Master
1 and 2 students 12, and Others (Teachers and
Graduated) 18 (Table 1)and (Figure 2). Blood
groups were recorded A type 128 students, B type
was 163 students, O type was 184 students and O
type was 45 students (Table 2) and (Figure 3).
Frequency of ABO blood groups were 0.246%, in
A, 0.314 %in B, 0.354% in O and 0.087% in AB
(Table 3). Blood donor groups separated from age
of 18-19, 20-21, 22-23 and 24 above were
247,215, 37 and 21 respectively (Table 3).
Phenotypic frequency of ABO blood groups
Among the total of 520 blood donor students of
phenotypic frequency of A, B, O and AB were
128,163,184, and 45 individuals, in order of
O>B>A>AB. Serially first year to others blood
groups compared A, B, O, AB were (O =
B>A>AB), (O>B>A>AB), (B>0>A>AB)
(0>A>B>AB), (O =A>B>AB), (B>0>A), 0>B
=AB>A respectively (Table 3 and Figure 4).
Times of blood donation

Among the total of blood donation times were out
of three times and above the ABO groups in table
4. Genotypic frequency of ABO blood groups
Genotypic frequency of blood groups ¥, I* and i
were found in Table3 and Figure 5.

PSRRI 5 A e € WMk 7T

- No natural selection
Table 1. Blood groups of RCVs donors from WYU, Htantabin Township Redcross Association in 2019
::::: 1= o 4H, 4R HAQ rf; Others ﬁ';::lcy
A 22 33 23 36 8 3 0.246
B 40 37 40 k)| 5 0314
0 40 44 39 38 8 10 _ 0.354
AB 16 16 5 3 2 - 4 0.087
Total 117 130 107 108 23 14 21 1.00
Others = Graduate and teachers
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Table 2. Collected of blood groups from Htantabin Township RVCs Red-cross Association in gender

No of v No. of P
el i thAles female " Tota! %
Group A 36 2813 92 71.88 128 2463~
Group B L1 2945 s 70 55 163 3135
Group O 0 3261 129 70.11 184 3533
Group AB 15 3133 10 66.67 45 865
Total 159 100 361 100 520 106
. i
RCVs = Red-cross Volunteer Association Students
Figure 3. Collected blood group percentage of gender
P s
; 140 il
| 120 \ —
i 100 "“/ .
| 80 X
{ v
I ‘v—
O w
o
-
} g 20
t 0
B o) AB
| —=—Males —I—l§ercentagc —~s—Females  ~-%-~Percentage2
|
;
Table 3. Genotypic and phenotypic frequency of blood group ABO among blood donor
members according to age
Age Phenotypic Total -
frequency Genotypic frequency frequency
A B - 0 AB  Total A B 0 AB  Total
P 1 PP FB_ & IP
18-19 0036 022 0063 029 034 010 100 0223 0312 0340 0126 100 247
2021 005 022 005 02 036 008 100 0274 0330 0037 0037 100 215
2223 004 024 004 024 036 008 100 0297 0297 0054 0054 100 37
24zbove 001 015 004 028 048 004 100 0143 0190 019 019 100 21
Total 520
» 061
5 BA
&
£ =B
: i 0
" Eu E. "7 o AB

18-19 20-21 22-23  24-above

Figure 4, Genotypic frequency of blood group ABO among blood donor

members according to age
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18-19 20-21 2223 24-above

Are groups
Figure 5. Phenotypic frequency of blood group ABO among blood dotor

members according to age

-

Figure 1. Map of study area of West Yangon University, Htantapin Township
(Source Department of Geography West Yangon University)
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Table 4. Total count of blood doror above three times of RCVs Donors in Htantapin

Township (WYU)
:rn Rlood Itimes  Atimes  Stimves Gtnses 7rimes 8 times 9 times 10 timgy
groups - M F M F M F M F M F M F M F M
1 A S & 3 8 5 3 + f & 3 1 . s
2 B R I 2T S TP P t s
3 0 TN 5 A | 2 a . - - - -
4 AR 2 3 1 a a a i P

M = male, F = female

(e) Platelet blood donor
blood container

Discussion

A total of 520 individuals belonging to165
males and 355 females were collected blood
ABO types in Youth Red-cross volunteer blood
donor Association in 2019. Percentage of blood
in the world the highest group of blood was group
0" 40 percent and the lowest group was AB one
percent Pharm. Dr.(2019). In the present study
the distribution of ABO blood groups among the
highest was group O 35.38%, second highest was
group B 31.35%, third group was A, 24.62% and
the last group was AB, 8.65% . In order to
O>B>A>AB in the student population (blood
donor). Regarded to distribution of allele
frequencies among the students, allele i was
observed to the highest frequency 0.48 and the
lowest in # 0.01, Parakask, (2013) reported that
blood group B is very common in population of
Asia descent, but rare in population of Wastern
European decent. In the present study the ABO
blood group phenotype frequencies of other
blood groups most common in group B found in
females 119 individuals.

Now the present study the young active
students blood donor were age 18 to 21 and more

(f) Blood bag container
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Figure 2. Blood group
testing and used of

powerful of found in 247 and 215 respectively,
Among the blood donor of students the individual
found to be the highest second year students 130,
first year students 117, fourth year and second
year honours students 108, third year students
107, Master first year and second year students
14,and others 21 . People with AB type blood are
the universal plasma donors. This means their
plasma can be transfused into any patient,
regardless of the recipients’ blood type Harrison
(2007). In the present study found out AB type
blood are rarely other than the O type. Moreover,
type O isalso the universal donor because this
type O'blood lack of antigen A<Band D, so they
can give blood to any blood type but they can
accept only O blood transfusion Chandra (2012)
In the present study universal donor type O is
more than other types. Donation methods are four
kinds whole blood donation, Double red cell
Donation, Platelet Donation and Plasm
Donation. People with the following blood types
should consider donating Double Red Blood
Cells, 0',0%, A", A*, B, every 112 days for a total
of 3 donations a year. In the present study was
used Double Red Cells method so collected Tea
time, Nine time, Eight time, Seven time of

-
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students age were under 24. Red blood cells(RBC)
the most frequently used component, have a shelf
life of 35-42 days at refrigerated temperatures

Lockwood (2003) and Transfusion handbook

(20083. People with the following blood *t)%c‘s

should consider donating Platelets are A*, B,

AB", AB*,and O*, You can donate platelets every

7 days and can give up to 24 times a year. If you

have donated whole bﬁmd, you must wait at least

7 days before you can donate platelets In routine

circumstances, the best days to donate platelets

are Friday, Saturday, Sunday and Monday to

meet hospital needs. In times of critical need, the

best day to donate platelets is today Daniel SI 975).
Donation frequency were Whole Blood donors

may donate every 56 days, Plasma donors may

donate a maximum of 24 times per year. Other

specialized donations are subject to other rules.

At civil hospital Blood Bank Usually internal of
Three Months is recommended. In Myanmar,

National Blood band is recommended interval of
Three Months. Prior to blood donation

transfusion following tests are required for

knowledge shearing PS for Malarial parasite,

VDRL for Syphilis, ELISA for HIV, Hepatitis B

virus and Hepatitis C viras Wikipedia (2010). In

the present study collected of blood donor

students individuals were pure blood selection

tested return list recorded.

Conclusion

Collected blood sample were 520 in RCVs
donor in West Yangon University, 2018-2019.
Out of 165 were males and 355 were females, the
highest blood group was O and the lowest was AB
in students individuals. Allelic frequency (i) was
higher than other types of blood and gender
percentage were females than the males.
Phenotypic frequency O>B>A>AB were found in
study. Genotypic frequency F, %, i were blood
group A, B and O etc. This study collected and
gather of pure blood needed for every day every
time donation of blood whose can help and care
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for fulfiliment of blood 1 .
patients. ransfusion needed
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Abstract

Wrcrtmptr Welland Witdife Sunctmny fune chaeeh A the aidy aréa which is located in Pyinbongyi Village
in Fapn Repinh 1 e the Nire Ramveer el of Myadthar Whieh ve 112 ilomteters dway from the dorth of Yangor,
The Mnevtinee: wetlune pren e a freehienter 1ake And parts of mnlnguml Ad ecological rolé to the resident
ane iprni bind epecise The etady perisd Tasted from Tuve, 2017 to May, 2019, Fifty nitie aquatic bird
erevine B @3penem pnder 16 Prmilies helonging o seven orders were recorded during the study period

Anuatic Birde Were Alvided inte tigrtory birds And residential birds in the Moeyungyi Wetland Wildlife
Tanrtian O Bf S0 nquatic bitd species, 33 tigratory species of birds (56%4) and 26residential species of
Birde (248%) Were recorded  The population diversity irdex wie ¢alentated vsing by Shannon- Weiner and
Timpanin's diversity index The most abrndatt bird species were recorded from November to February when
e st mipraton bird specics wire presemt with February providing the most ideal conditions. The
Mosvunpy Wetland i n vital shelter for not only resident for their livelihood but also migratory water birds
for their Habitsts Larpe nssemblics of migratory and resident water birds can be seen around the Moeyungyi

Wetland nrea

Kevwords Moeyungyi Wetland Wildlife Sanctuary, migratory birds, residential birds, species diversity

Introduction

Aguatic birds arc large and varied group of
birds. Tt inhabits or depends on water bodies or
wetland areas. Aquatic environments provide
critical habitat to a wide variety of bird species.
Some aguatic birds divide their time between
aquatic and terrestrial environments, while others
spend most of their lives in water, returning to land
only to breed. Aquatic birds are good indicators of
the health of the habitats they occupy, and
conservation efforts on their behalf have benefited
ecosystems as well as other species. Recreational
bird watching is an important part- of the
ecotourism industry (Wikipedia, 2019).

Many species of aquatic bird migrate. Many
water birds undertake annual long distance
migrations. Some bird species undertake shorter
migrations, travelling only as far as is required to
avoid bad weather or obtain food. Several years
may pass between visits to an area by a particular
species. The most common migratory pattern
involves flying north in the spring to breed in the
temperate and returning in the autumn to wintering
grounds in warmer regions to the south. Non-
tznigrﬁtoxy birds are said to be resident (Wikipedia,

019).

Wetlands are important natural resources in
Myanmar. They are natural heritages of the country
and play a vital role in the economy of Myanmar.
The wetlands of Myanmar are mangroves, swamp
forests, lakes and marshes.

The Moeyungyi is a well-known place
wetland as well as important bird areas in
Myanmar. The key representative takes in
Myanmar need to be preserved to maintain the
biological diversity of wetland ecosystem. The
Moeyungyi Wetland area is a permanent
freshwater lake and plays hydrological, biological
and ecological role to the resident and migratory
water birds.

Therefore, this research was aimed to study the
seasonal abundance of aquatic birds in Moeyungyi
Wetland area as the focus on following objectives;

9h

to record the aquatic bird species and estima,
relative abundance from the study area

to calculate the species richness, diversiy
index and evenness for recording the aquati;
birds during the study period

to obtain the information on an annual basjs
of migratory and residentiary bird species iy
the study area

Materials and Methods

Study area

Moeyungyi Wetland is situated in Bago Region,
The Wetland has been notified as a wildlife
sanctuary since 1988. Moeyungyi is a vital shelter
for both resident and migratory waterbirds. The
Moeyungyi Wetland covers almost 104 square
kilometers and designated as a first Ramsar site in
Myanmar since 2004. It is situated between 17°
30’to 17° 36" North latitudes and 95° 33" to 96°
39°East longitudes, near Pyinpongyi village. The
area is located 10 meters above sea level. The
average minimum temperature of study area is
22.62°C and the average maximum temperature is
33.01°C. The average humidity is 78.3% and the
rainfall from Omm to 1125mm (Wikipedia, 2019)

(Fig. 1).
Study period
The study period lasted from June 2017 to

May 2019. The study period was divided into hot
season (March to June), wet season (July to

October) and cool seasons (November to February).

Specimen collection

Point count method was used to obtain bird
population (Bibby et.al., 1992). The study area was
divided into ten sampling points. Survey was
undertaken early in the moming from 6:30 am to
10:30 am and in the evening from 4:00pm to
6:00pm. At each point, visual and hearing
observations were recorded for ten minutes around
50m radius. Field survey was regularly performed
by month with the help of binocular.
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Identification

The recorded birds were identified by Smythies
(1953) and Robson (2000).

Data analysis
Richness Index

Margalef’s index was used as a simple
measure of species richness (Margalef, 1958).
d=(S-1)/InN
where, d = Margalef’s index

S = total number of species

N = total number of individuals

Ln = natural Logarithm
The lower the index, the greater the richness

Shannon-Weiner Diversity index (H")

The diversity index was calculated by
using the Shannon-Weiner Diversity index (1949).
"=« XIPiLnPi where, H' = Shannon-
Weiner Diversity index
Pi=ni
Pi = Yhe proportion of total abundance
represented by In species

Z=Sum

Ln = natural logarithum

ni = number of individuals of each species

N = Total number of individuals of all
species

The value of Shannon-Weiner Diversity
index usually falls between 1.5 and 3.5, only rarely
it surpasses 4.5. A value near 4.6 would indicate
that the numbers of -individuals ‘are evenly
distributed between all the species (Bibi et al.,
2013).

Simpson’s Diversity index (D) ‘

Simpson’s Diversity index is a measure of
diversity which takes into account both richness
and evenness of species (Simpson, 1949).

D=x m,(m,_l% (or) D=3Pi

L\INL-

Where, D = Simpson’s Divefsity index

n= total number of individuals of a
particular species

N = total number of individuals of all
species

The value of D ranges between 0 and 1.
With this index, 0 represents infinite diversity and
1, no diversity. That is, the bigger the value of D,
the lower diversity.

Evennness
‘ Evenness is a measure of how different

the abundances of the species in a community are
from each other (Pielou, 1966).

J (o) E=H/LnS

H’ = Shannon-Weiner Diversity index

Ln = natural logarithm

S = total number of species
Ranges from zero to one, with zero signifying na
evenness and one, a complete evenness.
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Results

Species composition of recorded aquatic bird
species during the study period

A total of 59 aquatic bird species of
43genera under 16 families belonging to seven
orders were recorded during the study period. In
2017-18, 53 species and 37 genera while 58 species
and 42 genera in 2018-19 were recorded. Of these
seven orders, Charadriiformes was the highest
composition of bird species (37% each) followed
by Pelecaniformes (19%) and Suliformes and
Gruiformes (13%). The order Podicipediformes,
Anseriformes and Ciconiiformes were the least
(6% each) Fig. (2). Among recorded bird species,
56% of migratory bird species and 44% of
residential bird species were examined in Figure 3.

& Charadriiformes
6%

m Anseriformes

% R

Fig.2 Percentage of aquatic bird species composition
by orders from the study area
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m Resident

® Migratory

44%

Fig. 3 Percentage of migratory and resident aquatic
bird species

Seasonal and monthly occurrence of recorded
birds during the study period

The maximum species were found in
February and the minimum species were in June,
July and August during the study period
(Fig.4).The bird population was higher in 2017-13
than 2018-19 while the number of bird species was
lower in 2017-18 (Fig.5).Bird populations were
related to seasons that the physical parameters such
as rainfall, temperature and humidity (Figs.7 and
8).The highest number of aquatic bird species and
population was recorded in-cool season, followed
by hot season and the least in wet season (Fig.6).

m2017-18 1:2018-19

—_— N W A
o O O o o
L : n J4

o
J

Fig.4 Monthly recorded bird species during the
study period
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Fig.5 Recorded bird species and population
throughout the study period
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Fig.6 Seasonal recorded bird species throughout
the study period

Different diversity index of recorded bird
species

Different diversity index of recorded bird
species were calculated as per standard method.
The highest value of Shannon-Weiner diversity
index (H') was observed in cool season as 2.54,
2.64 followed by hot season as 2.47, 2.57 and the
lowest was wet season as 2.05 in 2017-18 and
2018-19 respectively. The maximum value of
Simpson’s Dominance index (D) was recorded in
cool season as 0.11,0.10 followed by hot season as
0.12,0.11 and 0.27, 0.26 in wet season in 2017-18
and 2018-19 respectively. Species richness index
(d) was found to be the highest in cool season as
13.13, 14.29 followed by hot season as 13.83,
14,65 and 14.30, 15.67 in wet season in 2017-18
and 2018-19 respectively. The maximum value of
evenness (J’) revealed in cool season as 0.64, 0.65
and followed by hot season as 0.62, 0.63 and 0.52,
0.5lin wet season in 2017-18 and 2018-19
respectively.

ey Rainfall (cm) e=ms Temp (C°)

125 Humidity (%) —se— population:moo0
100 25000
80p- 200002
—_0D0 K
302 150003
A0 / 100008
20 EERE T 5000
o JEEEEYA O

Jun Aug Oct Dec Feb April
Manth

Fig. 7 Relationship between physical
parameters and aquatic bird population in
2017-18
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Similarly, the highest value of Shannon- Weine,
Diversity index (H') and Simpson’s Divers;

= Rainfall (cm) === Temp(C") index (D)) was recorded in cool season followed by

120 Humidity (%) population ;30000 hot and wet seasons.

100 1 /\ 25000 According to monthly recorded data, thy

4 7/ \ | results confirms that species richness (d), Diversi

£80 \ | 20008 index (H and D) and evenness (J°) were more

€ ‘ S better in February than the rest throughout the

£60 1 ! “:::g study period

S Study p .

T - o In Moeyungyi Wetland Wildlife Sanctuary,

® | S(m"‘ 56% of mifratory aquatic birds and 44% of

£20 residential birds were recorded during the stud
0- A EWE riod. Therefore, migratory birds are coming o

JE R R
SORS G S S
Fig. 8 Relationship between physical parameters
and aquatic bird population in 2018-19

Conservation status

As far as conservation status (TUCN, 2018) is
concerned the recorded species are categorized
into Least concerned (1.C) 54 species (91%), four
species; M. Leucocephala (Painted Stork), T.
melanocephalus (Black-headed Tbis), P.
philippensis (Spot-billed Pelican) and A.
melanogaster (Oriental Darter) are Near
threatened (NT) (7%), A. antigone (Sarus Crane)
(2%) as an Endangered species.

Discussion

In the present study, 59 aquatic bird species of
43genera under 16 families belonging to seven
orders were recorded during the study period.
Among them 53 species in 2017-18 and 58 species
in 2018-19 were recorded. Out of recorded species
Fulica atra (Common Coot) was not found in
2018-19. Due to the findings, Chenonetta jubata
(Maned Duck), Calidris subminuta(Long-toed
Stint), Limosa limosa (Black-tailed Godwit),
Amauronis phoenicurus (White-breasted Waterhen)
and Porzana fusca(Ruddy-breasted . Crake)were
only recorded in 2018-19.

In the present work, the highest number of
aquatic bird‘s’ was found in cool season while the
least in wet season. It is assumed that bird
migration is the regular seasonal movement, often
north and south along a flyway between breeding
and wintering grounds, Migratory birds are suitable
habitat and even wintering sites for Moeyungyi
Wetland Wildlife Sanctuary.

According to data, the highest number of bird
species was recorded in February and population in
March throughout the study period while the
lowest bird species in the month of June, July,
August and population in October. Migratory water
birds annually visit the Moeyungyi lake from early
November to the end of February (Wikipedia,
20613. It may be suggested that the favourable
weather condition for nesting, breeding and better
chan:;:: for availability of food source during these
months.

With the respect of statistical analysis, the
value of species richness index (d) was the greatest
and the value of near complete evenness was in
cool season, followed by hot season and wet season
respectively. Therefore, the results confirmed that
species richness were better in cool season.

the wetland in winter annually, The stry
programme observers and experts to collect exact|
the numbers and species migrating to the wetlang
each year.

Conclusion

Wetland areas are important to Myanmar anq
are essential for agriculture in the country anq
cooperation is needed to conserve the wetlang
areas effectively to reduce climate change anq
environmental disasters which are being faced 5|
over the world improve the economic lives of the
people. Therefore, the conserving wetlands are
very important.
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Biology of Clavigralla gibbosa (Spinola, 1837) and Riptortus serripes (Febricus,
1775) On Pigeonpea, Cajanus cajan L. in Htanaung Win Village, Monywa
Township
Cho Cho Win, Associate Professor, Dr., Zoology Department, Kalay University
Khin Soe Win, Professot, Dr., Zoology Department, Monywa University

Abstract

Biology of Clavigralla gibhosa (tut pod bug) and Riprorus servipes (latge brown bean bug) was
carried out from July 2018 to 2019 October at Heanaung Win village, Motywa Township. I this
study, life cycles of some insect pests: Clavigralla gibbosa and Riptortits servipes were abserved
in the laboratory conditions at 25+1 HC. The mating pairs of thede insect pest species were
collected from the pigconpea fields and reared in the plastic boxes. The pigeonpea pods were
supplied for the adults and nymphal instars of these pest species. The life cycles of Clavigralla
gibbosa and Riptortus serripes were found the different stages: eggs, first to fifth mymphal stages
and then adults. The incubation period of the two bugs was 8.55 days and 6.45 days, respectively.
The total nymphal duration of these bugs was 31.2 days and 21.35 days respectively. The whole
complete life cycle of Clavigralla gibbosa lasted about 35-45 days and Riptortus serripes took

about 25-31 days.

Keywords: Clavigralla gibbosa, Riptortus serripes, Pigeonpea, Biology

Introduction

Insects are divided into groups according to the
way they change during their development. These
changes are called metamorphosis. Pests of field
crops undergo either simple or complete
metamorphosis (Gullan and Cranston, 2010).

Cajanus cajan commonly known as pigeonpea.
It is an important legume crop belonging to the
Fabaceae family. It is an erect and short-lived
perennial shrub commonly grown as an annual. It
is cultivated an almost 4 million hectares
worldwide. It is the most extensively cultivated
legume in India, Myanmar, Nepal, East Africa,
some parts of South and Central America and the
Caribbean. It is mainly cultivated for its seeds
which is consumed worldwide because they are
nutritious, have high protein content (21%) with
high protein digestibility (68%) and high dietary
fibers (Jaganathan and Liu, 2014).

Pigeonpea is locally known as pe-sin-ngon and
is also widely cultivated in Myanmar. The young
pest nymphs or larvae attack on the leaves, the
flower buds, flowers and pods of pigeonpea. The
larvae of insect pests bore the pods and feed on
developing seeds, resulting in the direct yield loss.
Gram pod borer (Helicoverpa armigera), plume
moth (Exelastis atomosa), spotted pod borer
(Maruca vitrata), tur pod bug (Clavigralla
gibbosa), large brown bean bug (Riptortus serripes)
and blister beetle (Mylabris spp.) are one of the
most important constraints for low productivity of
pigeonpea (Chitralekha efal,, 2017). Chitralekha
(2014) studied bionomics and behaviour of tur pod
bug (Clavigralla gibbosa Spinola) on pigeenpea.
Rana and Patel (2011]) J::scribed biology of
pigeonpea pod bug, Clavigralla gibbosa (Spinola)
in India. Chitralekha er al. (2017) studied on
biology of Tur Pods Bug, Clavigralla gibbosa
Spinola on Pigeonpea Variety Manak, Haryana,
India. Sucking pests feed by inserting their mouth
parts into leaves, buds, pods or stems and sucking
out the sap. The nymphs and adults of sucking
insects suck sap from leaves, flowers and tender
stem, but pods are most preferred. Damaged seeds
are dark, shrivel and do not germinate. The use of

low quality seeds germination will be poor, but also
germinating seeds will be prone to pest attack
(Jaganathan and Liu, 2014). By considering this, it
is of importance to understand the life-history of
some pest species.

Materials and Methods

Htanaung Win Village is located in Monywa
Township, Sagaing Region (Figure 1). The study
area was conducted in (0.5049) hectare pigeonpea
field in the study area (Figure 2). An investigation
of both insects was started from July 2018 to
October 2019. The field trips were conducted at the
study area in the evenings. The insects were
identified following Pol, Belfied and Martin (2010),
Crowson (2012) and Ranga Rao and Shanower
(1999). The classification suggested by Borror,
Triplehorn and Johson (1992) was used in the
present study. The host plant was checked
according to Kress, Defilipps, Earr and Yin Yin
Kyi (2003). Ten pairs of adults of Clavigralla
gibbosa and Riptortus serripes were collected from
the study area and caged separately in pairs in
plastic boxes (18x13x6.5cm). Fresh twigs with
pods of pigeonpea were provided daily to the caged
pairs of these bugs. The boxes were cleaned with
water. The observation on number of eggs per
female, incubation period, number of nymphal
instars, nymphal period and life cycles of adults
were recorded.
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Figure 1 Location map of study area
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Results

The results on the biology of Clavigralla
gibbosa and Riptortus serripes studied under
Jaboratory condition from July 2018 to October
2019 have been summarized in Table 1,2, 3,4,5
and 6.

In this study, the life cycles of the two
pigeonpea bug pest species were studied and these
insect pests were bred in the plastic boxes. From
the study, five nymphal stages of Clavigralla
gibbosa and Riptorfus serripes were observed in
their life cycles (TMigure 3 and 4).

Life cycle of Clavigralla gibbosa on pigeonpea
plant

Figure 2 Sesame field of study area

Mating pairs

Adults mate in the evening and night. The
mating duration lasted about 2 or 3 days (Figure 3
A).
Egglaying

Aftermating, about 6 to 10 days, the female laid
a mass of eggs on the upper surface of the leaves,

pods and around the stalk of the pigeonpea plants.
Each female laid about 30-70 eggs (Figure 3 B).

Eggs

The freshly laid eggs glued to the surface of
pods or leaves were creamy white in colour. After
a few hours, eggs colour changed to light brown
and ultimately brownish in colour, Eggs were more
or less oval. The size of the egg is 0.5 -1 mm in
length with the average of 0.78 + 0.16 (Table 1).
Incubation period was eight to nine days.

First instar nymph

The newly emerged nymph was delicate and
creamy yellowish in colour. A "Y" shaped ecdysial
line was prominent on the vertex. Abdomen was
wedge shape and light a/cllowish in colour. Scoli
were present on the 2%, 3¢, 4 s @h and 7h
abdominal segments. Two round shaped scent
glands were present on the dorsal side of abdomen.
The body length of this nﬁmphal stage varied from
1.3 mm to 1.8 mm with the average of 1.55 £ 0.25
(Table 1). This nymphal stage lasted for four to six
days (Figure 3 C).

Second instar nymph

The second instar nymphs resembled the firg
instar nymphs except in a pair of black robns’
spines on the either side of prothorax Whiq:
become obvious in this instar. These spines we,
referred to thoracic spines. The body length Varie
from 2.6 -2.8 mm with the average of 2.70 £ 0|
gTablc 1). This nymphal stage lasted for four to Si

ays (Figure 3 D).

Third instat nymph

The third Instar nymphs were yellowish
reddish brown In colour with pinkish patches o,
dorsal surface of body. The thoracic spines becor,
quite prominent in this instar. The size of scoli 3
scent gland increases. The body length varied fr
3.9-4.2 mm with the avcra%e of 4.05 £ 0.15 (Tabj,
1). These nymphal stages lasted for five to seve,
days (Figure 3 E).

Fourth instar nymph

The wing dpads become prominent and grew y
to the second abdominal segment. A "Y" sh
ecdysial line become clearer in this stage. The siz
of scoli becomes large in the instar. The bo
length of these nymphal stages was varied fron,
5.6-6.1 mm with average of 5.85 £ 0.25mm (Table
1). The nymphal stage lasted for five to seven days
(Figure 3 F).

Fifth instar nymph

Fifth instar nymphs were as big as adults. Wing
pads become prolong up to fourth abdoming|

. segments. Last segment of leg (tarsus) become

brownish. The distal potion of femur of hind legs
was much swollen and bears two stout spines. The
body length varied from 7.3-9.5 mm with the
average of 8.40 + 1.10 (Table 1). This nymphal
stage lasted for nine to ten days (Figure 3 G).

Adult

The newly emerged adults were yellow to light
salmon coloured but after 2-3 hours changed to
brown. The distal portion of femur of hind legs was
much swollen and bears two stout big spines in
addition to some other spines. Five pair of spiracles
were present dorsolaterally. The fore wings almost
covered the entire abdominal length. The hind
wings were dirty white and menbranous with
yellowish brown costal margin. Scoli reduced
completely in this stage. The body length varied
from 13-15 mm with the average of 14.14 £ 0.77
(Table 1). The female was bigger than male (Figure
3 H).

All stages of the whole life cycle of Clavigralla
gibbosa were lasted about 35-45 days under the
temperature 25 HC to 35 HC (Table 1). Longevity
of adult is about 16-24 days. The survival,
mortality and larval development depend on the
temperature (Table 3).

Life cycle of Riptortus serripes on pigeonpea
plant
Mating pairs

Adults mate in the evening and night. The
mating duration lasted about one or two days
(Figure 4 A).
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Egg laying

Afler mating, about five to six days, the female
laid the eggs on the upper surface of the leaves,
pods and around the stalk of the pigeonpea plants.
Individual female laid in clusters in the batches of
5 to 30 eggs per days. The eggs are laid singly
about 15-120 eggs (Figure 4 B).

Eggs

The freshly laid eggs glued to the surface of
pods or stems. Eggs were more or less ovoid in
shape with a flat top and rounded base. The size of
the egg is 1-1.5 mm in length with the average of
1.12 + 0.16. They take about six to seven days to
hatch (Figure 4 B).

First instar nymph

The newly emerged nymph was red brown
colour. They look like the large ant, However they
lack the very narrow ‘waist’ typical of ants. The
head was more or less oval in shape and had two
bulging compound eyes and long segmented
antennae. The straight ecdysial linc was prominent
on the thorax. The body length of this nymphal
stage varied from 4 mm to 5 mm with the average
of 4.41 +0.27 (Table 2). This nymphal stage lasted
for two to three days (Figure 4 C).

Second instar nymph

The second instar nymph resembled the first
instar nymphs except in a pair of rounded secent
glands on the surface of abdomen. The abdomen
remains red-brown color. The white ecdysial line
is prominent on mid-dorsally along the thorax. The
body length varied from 6-7 mm with the average
0f 6.55 + 0.28 (Table 2). This nymphal stage lasted
for two to three days (Figure 4 D).

Third instar nymph

No other striking change except the appearance
of a pair of wing pads on the thoracic region. The
body color changed entirely the black color. Pro-
thorax, Meso-thorax and Meta-thorax were distinct
in this stage. The body length of these nymphal
stages was varied from 8-9mm with average of

£.45+ 0.34(Table 2). The nymphal stage lasted for
three to four days (Figure 4 F).

Fourth instar nymph

The newly moulted fourth instar nymphs were
quite similar to the preceditg itstars except the
wing pads become prominent and grew up to the
first abdominal segment. The ecdysial line and
secent glands reduced in this stage. The body color
changed from the black to the brown. The hody
length of these nytiphal stages was varied from 10-
13 mm with average of 11.27 + 0.99 mm (Table 2).
The nymphal stage lasted for four to five days
(Figure 4 F).

Fifth instar nymph

Fifth instar nymphs were as big as adults. The
body colors were brown and dark brown patterns.
Wing pads become prolong up to third abdominal
segments. Instead of the crest on the pronotum the
thoraxic spines became distinct in this stage. The
scent glands disappear and the legs were more
stouter. The distal potion of femur of hind legs was
much swollen and bears two stout spines. The body
length varied from 14-17 mm with the average of
15.50 + 1.00 (Table 2). This nymphal stage lasted
for eight to nine days (Figure 4 G).

Adult

The newly emerged adults were red-brown
coloured but after 2-3 hours changed to brown. The
bug has a shoulder spine on each side. The distal
portion of femur of hind legs was much swollen
and bears two stout big spines. The body length
varied from 18-20 mm with the average of 18.63 +

0.67 (Table 2), (Figure 4 H).

The life cycle lasted about 25-31 days under the
temperature 25 to 35 HC (Table 2). Longevity of
adult is about 10-18 days. The survival, mortality
and larval development depend on the temperature
(Table 4).

In this study, the comparison of the life cycles
of Clavigralla gibbosa and Riptortus serripes bug
species were observed that the differences in the
duration of their life cycles and the size of eggs and
nymphal stages between two species (Table 5 and

6).

Table 1 Length on the eggs, nymphs and adults stages of Clavigralla gibbosa (n = 10)

No Stages Clavigralla gibbosa Temp HC
Range (mm) Mean + SD
I Egg 0.50- 1.00 0782016 2535 o
2 1* instar 1.30-1.80 1.55£0.25 25-35
3 2 instar 2.60-2.80 270£0.10 25-33
4 3" instar 3.90-4.20 405015 25-35
5 4% instar 560-6.10 585+0.25 25-35
6 5% instar 7.30-9.50 840+ 1.10 25-33
7 Adult 13.00- 15.00 14.14£0.77 25-35
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Table 2 Length on the eggs, nymphs and adults stages of Riprortus serripes (n = 10)
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- vagn Riprorms serripes Temp HC .
Range (mm) Mean + SD
1 Ege T-150 1122016 25-35 Lia
2 1*instar 4.500 daNx027 25-35
3 2 instar 6+ 7.00 6554028 25-35
4 3" instar $-900 845+034 2535
5 4" instar 10-1300 11.27£099 25-35
6 S™ instar 14:17.00 15504+ 1.00 25-35
? Adult 18-20.00 1863 £ 067 25-35
—_—
Table 3 The survival and mortality of Clavigralla gibbosa
Stages No Survival Mortality
1" instar 10 8 2
2" instar 8 7 1
3" instar 7 7 2
4™ instar 7 7 '
S™ instar 7 7 -
Adult 7 7 >
Survival = 70%, Mortality = 30% -
Table 4 The survival and mortality of Riptortus serripes
Stages No Survival Mortality
1% instar 10 8 2
2* instar 8 2
3" instar 6 5 1
4% instar 5 5 -
5% instar 5 5 -
Adult 5 5 -

Survival = 50%,Motftality =50%
Table 5 Length on the eggs, nymphs and adults stages of Clavigralla gibbosa and Ripfortus serripes (n=10)

No Stages Clavigratla gibbosa Riptortus serripes Temp
Range (mm) Mean £ SD Range Mean = SD HC
1 Eeg 0.50-1.00 0.78%0.16 1-150 1.12£0.16 2535
2 1% instar 1.30-1.80 1.55+£025 4-500 441+£027 25-35
3 2 instar 260-2.80 270+£0.10 6-7.00 6.55+0.28 25-35
4 3" instar 390-420 405+0.15 8-9.00 845+0.34 25-35
5 4" instar 5.60-6.10 585025 10-13.00 1127099 25-35
6 5% instar 7.30-9.50 840110 14-17.00 1550+ 1.00 25-35
8 Adult 13.00- 15.00 14.14+£0.77 18-20.00 1863+ 0.67 25-35
Table 6 Duration of life cycle of Clavigralla gibbosa and Riptortus serripes (n=10)

Stages Clavigralla gibbosa Riptortus serripes

Eges 8-9 days 6 -7 days

Mean 8.55+0.44 days 6.45+0.44 days

Larvae period 27- 36 days 19 -24 days

Mean 31,2+ 3.01days 21.35% 1.75 days

Whole life cycle 35 - 45 days 25-31days

Mean 40.1 £ 331 days 29.05 % 1.96 days
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(D) 2™instar nymph

g S "’ gt i x Lt
(G) 5* instar nymph (H) Clavigratla gibbosa (adult)
Figure 3 Life cycle of Clavigralla gibbosa on pigeonpea plant

(E) 3% instar nymph

(G) $% instarnymph (H) Riptortus serripes (adult
Figure 4 Life cycle of Riptorius serripes on pigeonpea plant
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Discussion )
In the present study the life cycle of Clavigralla
gibbosa and Riptortus serripes were studied in
flowering and pod stages. The results of the present
study, the life cycle of Clavigralla gibbosa and
Riptortus serripes lasted about 35-45 days and 25-
31 days respectively under the temperature 25 to 35
HC.

Spiny brown bug, C. gibbosa is pod suckin
feeders. From the results of their life cycle, 1%, 2%,
34, 4% and 5™ nymphal instar and adults prefer
feeding on the pods of the plants. The bug laid eggs
to the surface of pods or leaves. After few hours
colour changed from creamy white to light brown
and then brownish in colour, Similar results were
given by Rana and Patel (2001) and Chitralekha
(2014) who reported that colour of eggs and
changed to dark brown before hatching on
pigeonpea, after 24 hours.

Chitralekha (2014) reported that the newlﬁ
hatched nymph has wedge shaped abdomen wit
light yellow colour. The second instar nymphs
have a pair of black stout spines on either side of
the prothorax. The third instar nymph has a pair of
developing wing pads. The fourth instar nymph has
the more prominent the wing pads. The fifth instar
nymph resembled to 4™ instar except the wing pads
prolong up to the 4* abdominal segment.

Chitralekha (2014) described that Clavigralla
gibbosa life cycle lasted about 26 to 35 days at the
temperature of 28-35 HC. The development of
these pests varied depending on the temperature. In
the present study, the duration of the life cycle of
this species observed 35-45 days at the temperature
25 HC to 35 HC under laboratory condition. The
survival rate of Clavigralla gibbosa is 70%.

In this study, the results were observed the
newly hatched nymphs were pale yellowish in
colour. The second instar was more or less similar
to first instar except black stout spine on each side
of prothorax. The third instar nymphs were
yellowish to reddish brown in colour with
numerous setae. The fourth instar nymphs
resembled the third instar nymphs in colour and
shape. The fifth instar nymphs have patches
appeared on abdominal areas which were very light
to dark in colour.

Chin ef al. (2014) described that Riptortus
serripes laid the eggs on the pods and the stems.
The grown up nymphs were brown color. Larval
period is about 15 to 25 days. The nymphal stages
passed through five instars, The development of
these stages varied depending on the temperature
condition. Adults are usually brown coloured, The

duration of life cycle lasted for about 5 weeks at the

temperature 25-35 HC.

The nymphs of brown bean bug were pods
feeders. In this study, five nymphal instar observed
in their life cycle. All nymphal stages feed on pods.
The female laid eggs on the pods and stems. The
first instars feed on seeding stage of pods. The
second instars feed on the pods and red-brown
color. The third instars were black in body colour.
Fourth and fifth instars were brown in body colour.
Their life cycle lasted for 25-31 days at the
temperature 25-35 HC under laboratory condition.
The survival rate of Riptortus serripes is 50%. The

results of the present study were observed Simjj
to the above mentions. %

Chin ef al. (2014) reported that the ny,
hatched nymph has ant shaped with pale red co|y, ly
The second instar nymphs have a pair of chur'
glands on the abdomen. The third instar nymp "
a pair of wing pads. The fourth instar nymph .
the more prominent the wing pads. The fifth i, .
nymph resembled to 4" instar except the wing py '
prolong up to the third abdominal segment. fn g
study, the results were observed the newly hatcp, "
nymphs were pale reddish in colour. The sec(,;
instar was more or less similar to first instar exc
black on head and thorax. The third instar nym"
were blackish colour and like the large black g,
with numerous setae on the thorax, aidomen a.,"
le%s. The fourth instar nymphs were brown lid
colour and scent glands reduced. The fifth ingfan
nymphs have more developed wing pads and stour
spines on the thorax. Therefore the present resyy,
were similar to the above observation. '

Chitralekha (2014) and Chin ef al. (2014) we,
described that the life cycle of Clavigralla gibbog,
and Riplortus serripes lasted about 32-45 days ang
25-31days respectively.

In the present study, the two bug species wer,
different in the size and duration of the Jife cycles
The body length of Riptortus serripes (18-20 mm)
was longer than Clavigralla gibbosa (1315 mm),
Although the duration of life cycle of Ripforn
serripes (25-31 days) was shorter than Clavigrall
gibbosa (35-45 days). The results of the presen
study were observed similar to the above mentions,

In this study, the nymphs of bugs feed ang
pierce pods of pigeonpea. A large number of pests
attack pigeonpea from seeding stages to maturity
and cause economic loss. The pest damage to the
major plant parts were severely affected the
productivity of food legumes. Thus, the life cycles
of some insects were studied. Since nymphs of all
stages attacked the pigeonpea and vegetables crops,
these recorded insect pests species were important
species.

Conclusion

From the above results it can be concluded that,
occurrence of sucking insect pest starts during
seedling stage and gradually increases during the
pods maturity stage. Local pigeonpea cultivators
should be able to recognize important bug pests on
pigeonpea plants. Some cultivators could not
differentiate the damage caused by the various bug
pest groups. Therefore, important to educate
pigeonpea cultivators in the region on the
identification of insect pests, and the damage they
cause. The results of this study will be provided the
information on the studied species to distinguish
the kind of bug species on the pigeonpea plants and
life cycle of these bug pests (Clavigralla gibbosa
and Riptortus serripes) will also give adgxt:onal
information on the cultivators in_deciding the
judicious use of insecticides on the pigeonpea pests,
and to provide useful information on seeking of the
effective management.
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Abstract
The Limestone Wren-babbler Napothera crispifronscrispifronsis a species of Pellorneidae family. 1t is a key
species of limestone habitat Hpa-an Township is the capital of Kayin State which Is situated at the bank of
Thanlwinriver. Tt possesses the diverse habitats inc|udin% fascination limestone habitat which rare in lower

Myanmar, The study period starts from June, 2018 to
s ﬁ‘vfyr! al, 1992 was used Census data were recorded at (hree days in a month, and one

study sites namely Ya-the-pyan cave, Kawpooncave, fHpa-an Golden

distance (200 m) by Bi
day in two selected sites A total of six

Valley, Htaung Wi cave, Yethar mountain and Kawkathaungeave were selected in this study.

Aay, 2019 The point count method with limited

total of 173

individuals of Limestone Wren-babbler were recorded Among them, total 56 individuals wcre'opserved as
White-throated Morph in Study sites § and 6. In this study period, highest population n=27 individuals was
recorded in October, 2018 and least n=6 individuals in May, 2019

Keywords: Limestone Wren-babbler, distribution, population abundance

Introduction

Most wren-babblers are ground loving
species, elusive and difficult to observe in the
forest understory and best found by their
vocalization. These are quite small, chubby, long-
legeed birds with various patterns of spots
(Gelanger al., 2009). .

They arc rather diverse in size and coloration,
but are characterized by soft fluffy plumage. They
are the birds of tropical areas, with the greatest
variety in Southeast Asia and the Indian
subcontinent. The entire family was previously
included in the Timaliidae (Delacour, 1946).

There are three subspecies of Limestone
‘Wren-babbler: Napothera crispifronsannamensis
(Delacour&Jabouille, 1928) in  Vietnam,
Napothera crispfronscalcicola Deignan, 1939 in
Thailand and Napothera crispifronscrispifrons
(Blyth, 1855) in Myanmar and Thailand ( BirdLife
International and Nature Serve, 2011).

The Limestone Wren-babbler (Napothera
crispifronscrispifrons) is a species of bird in the
Pellorneidae family. It can found China, Laos,
Myanmar, Thailand, and Vietnam. its natural
habitats is subtropical or tropical moist lowland
forests (Collar and Robson, 2007)

It is a key species of limestone habitat. In
Southeast Asia, karsts cover an area of around
400,000 km? and their geological ages ranging
from the Cambrian to the Quaternary (Day and
Urich, 2000).

The high species diversity on karsts arises
from a multitude of ecological niches afforded by
complex terrains (e.g., fissured cliffs and extensive
caves) and variable climatic conditions (Clement et
al., 2016).

High species endemism can also occur on
karst. Information of most bird species in Asian
tropical areas, especially in limestone forests is still
poor known.

Its natural habitats are subtropical or tropical
moist lowland forests. It is a key species of
limestone habitat. Wren-babblers ~ :Timaliidae,
Pellorneidae, Pnoepygidae and Elachuridae.

Ground babblers are a family, Pellorneidas
(Wikipedia, 2017).

Diverse in size and coloration, but are
characterized by soft fluffy plumage and have
distinctive songs, Birds of tropical areas, with the
greatest variety in Southeast Asia and the Indian
subcontinent. The entire family was previously
included in the Timaliidae (Delacour, 1946).

Information of most bird species in Asian
tropical areas, especially in limestone forests is still
poor known. Current study will fill the gap of this
situation.

- To investigate distribution of
Limestone Wren-babbler

- To assess the population abundance
of Limestone Wren-babbler

Materials and Methods
Study period

This study starts from June, 2018 to ends
in May, 2019.

Materials

Observations of birds were used binocular
(8x42) and telescope.Bird identification is used
standardized field guide book by Smythies, 1953,
and Robson, 2013.Video recordings and pictures
with HS 10 - Fuji Camera will be taken for further
confirmation.

Study design

Point count method (Bibbye? al., 1992)
and Line transect method (Bibbyer al., 1992) were
used for distribution, population and habitat
features. During field survey, six points from each
site were randomly selected.
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Study sites
Total six study sites were categorized:

CSouree: .
Sites Places Location Habitat features
Site Kawkathaung Cave 16°49' 41 30" N Large trees, small trees, shrubs, herbs, bushes, temporary
wetland and permanent wetland, one monastery and rich
97°42' 2421"E in Karst area
Site 11 Yethar Mountain 16°50'51.68'N Large trees, small trees, shrubs, herbs, bushes, paddy
97°38'1601"E field, one monastery , rich in Karst area and human
habitation .
Site T Htaung Wi Cave 16° 50'30.57" N Large trees, small trees, shrubs, herbs, bushes, paddy

field, monasteries ,
97°37'16.69"E
hotels, human habitation and rich in Karst area

Site IV Hpa-an Golden 16°50'56.44'N Large trees, small trees, shrubs, herbs, bushes, paddy -
Valley 97°36'23 81"E field, human habitation,
temporary wetland and rich in Karst area
Site V Kawgon Cave 16°49'21.16" N Large trees, small trees, shrubs, herbs, bushes, paddy field
4 and permanent wetland, one monastery and rich in Karst
97°35'791"E area
Site VI Ya-the-pyan Cave 16°50' 6.44" N Large trees, small trees, shrubs, herbs, bushes, permanent
wetland, and rich in Karst area
97°34' 13.53"E

4 e
. RERAT
J B BoA
STOMEE AR
- »

Lazst

4l

Plate 1 Study sites
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Results

Systematic position of Limestone Wren-
babbler

Kingdom- Animalia

Phylum- Chordata

Class - Aves

Order - Passcriformes

Family-Pellomeidae

Genus- Napothera
Species- Napothera crispifionscrispifrons(Blyth,
1855)
Distribution of Napothera criq;(f{mnmisplfmm

Monthly distribution of studied species in

study sites were shown in this table. Among them,
15 individuals in October, 2018 was highest
distribution in study site T compared with at least
single count in March, April and May, 2019.

Population abundance of Limestone Wren.
babbler

A total of 173 individuals were recordeq
this study. Among them, total 56 individuals wq,"
observed as White-throated Morph in Study sitegy,
and VI. Among 6 study sites, studied birds we,
observed only in three sites. In site I Withse
individuals, site V with57 individuals and site v,
with 35 individuals were recorded respective
Smdﬁ sites 11, 11, [V were totally no recorded et
In this study period, highest population y,
recorded in October, 2018. In study site I, :},f
species was utilized with elevation started from
21m to 40 m in rainy season. In cool season, if
used from 21 to 80 m. : "

In study site V, this species was utilized ¢,
elevation started from 41m to 60 m in rainy seasq,,e
It cool season, it was used from 41 to 80 m,
study site VI, this species was utilized
elevation started from 41 m in rainy season. In coq
season, it was used from 41 m to 80 m.

Table 1 Monthly distribution of Limestone Wreti-babbler in different study sites

Jun  Jul Aug  Sep  Oct
Site 2 3 n 9 15 10
Site Tl - . - * o .

) || S
Site TV - ~ - - o’ =
Site V 2 3 6 9 7 6
Site VI 2 2 4 6 5 4

= ESieVI £SheV WSiteV ®Siell ®Sitell

s 5 B B ¥

Number ol birds

o

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

Months(2018-2019)

Fig, 1 Moutily istribution of Lizestone Wren-babbler in different stady sites

Nov

Dec Jan Feb Mar Apr May Total
9 6 5 4 4 3 81

6 6 4 3 3 2 57
S 2 2 1 1 | 35

BSite]
uSite]]
ESite I
q ESielV
1 33 mSiey
uSite VI

st

Fig. 2 Occurrence of studied species in different study sites

Table 2 Population abundance of Limestone Wren-babbler in study area

Jun  Jul Aug Sep Oct
Total 6 8§ 21 244 27 2

Nov

Dec Jan Feb Mar Apr May Total

20 14 11 8 8 6 173
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Discussion

In this study, the peak count of Limestone
Wren-babbler was recorded in site I and followed
by site V and site V1. According to habitat features
of study sites, study site I is rich in diverse habitats
and less in human impacts and also in study sites V
and VL

In this study, the peak count of Limestone
Wrenbabbler was recorded in site I and followed
by site V and site V1. According to habitat features
of study sites, study site I is rich in diverse habitats
and less in human impacts and also in study sites V
and V1. The elevational patterns of species richness
for all bird groups were hump-shaped, which is
consistent with most previous elevational diversity
studies of birds in the Hengduanmountains and the
adjacent Himalayas (Wu ef al., 2013b; 2014;He ef
al, 2019). Hump-shaped patterns, therefore,
appear to be the dominant pattern in this region.

According to the stratification, mid elevation
was observed as the highest population of studied
species.It may be coincided with the habitat
features, behavior and habits of Limestone Wren-
babbler because this species are ground dwelling
species and prefer shrubs and bushes.

Dense forests are common at moderate
elevations dominated by low growing shrubs,
perennial herbs, mosses, ferns and lichens rich in
Malaysia Rainforest (http://www.wwwforg.my/
forest). The highest population of Limestone
Wren-babbler was recorded in October, 2018, It
may be due to feeding habits of Limestone Wren-
babbler were related to seasonally abundance of
insect fauna and coincided with their breeding
period.

Seasonal variation in abundance of Tropical
insects is common phenomenon (Wolda, 1988 and
Pinheiroet al., 2002). Several groups of insects are
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known to decline in number during the wet-mid
season. Sometimes exhibiting and abundance that
scason is lower than that observed during the dry
season (Robinson and Robinson, 1970 and
Pinheiroet al., 2002).
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Population Status and Habitat Preference of Sarus Crane Grusantigone
(Linnacus, 1758) in Indawgyi Wetland Environs, Kachin State
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Abstract

Sarus Crane Grusantigone (Litnacus, 1758) is Ticted 48 “wvilherable™ i the TUCN Red 1t of Mhredtened
Species. Population status and habitat preferetrce of Sanis Crate weré aidied in tidawgyt Wetlatd
environs from June 2017 to May 2018 Line transect method wis wsed 4 éatinate ihe papulation stahu of
Sarus Cranc. The habitats of Sarus Cranes were ¢lassified three typee of habitats de fanland, wetland and
grassland. A total number of 149 Sarus Cranes fvcTuding 120 adwite, 36 juvenites and 3 elicks wers
recorded during the study period Tt has been fownd that 2 22% oF mdividiale of adnig erdre wete single,
55.56% in pairs, 24.44% in pair with young and 17.78% in proups The aversge flock size war 16
individuals. Out of 149 Sarus Cranes, 52 35%% (7R individuals) i Farmland, 31 509% (47 individuale) in
wetland and 16% (24 individuals) in grassland were found Althongh Sarus Cranes werd found to e more
distributed in farmland, analysis of habitat preference showed that Sarus Craties prefer the habitats not anly
farmland but also wetland and grassland. The major significant threats to the sutvival of Satus Cranes in
this area were destruction of wetlands and grassiands due to agricultural éxpangion, peaplé hunting for meat
and uses of pesticides and fertilizers in agriculture. It is concluded that Sarus Cranes selected their habitats
for foraging and breeding in the environs where not only plenty of their prefer food but dlso safety habitats

Keywords: Sarus Crane, population status, habitat preference, Indawgyi wetland environs

INTRODUCTION

Sarus Crane is one of the world’s tallest
flying non-migratory birds having height of up to
1.8m (5.9 fi). Sarus crane is very large with grey
wings and body, a bare red on head and part of the
neck and omnivorous bird (Archibald et al., 2003).
Sarus Crane has been listed as "Vulnerable" in the
TUCN Red List of Threatened Species due to their
habitat destruction. It is onc of the 15 known
species of cranes in the world and is the only
resident breeding crane found in India and south-
east Asia. It has been estimated to have a
worldwide population of
8,000 -10,000 (Mein and Archibald, 1996).

Sarus Crane is a symbol of a healthy
wetland ecosystem. Sarus Crane is an omnivorous
bird and maintains the food chain and food webs
furnish strength to wetland ecosystem (Gosaiet al.,
2016). Sarus Cranes utilize a wide variety of
habitats, depending on food availability, cropping
pattern and other seasonal factors (Mulherjeeet al.,
2001). Cranes are wetland dependent birds so their
population status and habitat preference are
closely related to the food availability and total
area of wetland feeding habitat available. Habitat
selection by birds is strongly influenced by
security and food availability (Aryalet al., 2009).

Indawgyi Lake was also designated as a
"Wetlands of International Importance” in 2016,
needed to an effort to conserve the area which
supports the livelihood of local people and is also
home to a great diversity of waterbirds, fish and
reptiles. In northem Myanmar, Indawgyi wetland
serves as the largest among the wetlands
supporting as the favourable habitats for Sarus
Crane and other water birds.According to
International Crane Foundation (2017) reported
Sarus Cranes were observed in Bahmaw at Kachin
State, Shan State, Rakhine State and the
Ayeyarwady Delta in Myanmar.

Some population of Sarus Crane are
found in Indawgyi Wetland environs. The current
range of Sarus Crane includes northern,
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northwestetn, and southern Myanmar. Any
ecological studies of Sarus Crane have not been
conducted in the study area, in spite of a few
surveys on Sarus Crane was carried out in
Indawgyi Wetland environs. Therefore, the
present study aimed to assess the population status
and habitat preference of Sarus Crane in Indawgyi
Wetland environs with the following;

- to ascertain the present status of Sarus
Crane in Indawgyi Wetland environs

- to assess habitat utilization of Sarus Crane
in the study area

- to identify current threat faced to Sarus
Crane in the study area

Material and Methods

Study area

Indawgyi wetland environs is located in
Kachin  State,northern part of Myanmar
(Fig. 1). It lies between 25° 00" 36.32" to 25° 17’
41.35"N and 96° 12'59.63"t0 96° 22 7.03"E. A
total of study area was 63810.96 ha (30.01km x
20.6 km) including 30.22 % (39063. 465 ha) are
farmland, 5.05% (6526.857 ha) are wetland and
1.54% (1991.945 ha) are grassland.
Site I: Panla, Chaungwa, Manahkaw, Ywathit, and
Lonsant
Site II: Natmawkkhan, Hepu, Hepa, Sawingon,
Nanmon, Shweleton, and Leponlay :
Site III: Minenaung, Mamonkai, Loneton, Hepan,
and Konmana

Study Period

Population status and habitat preference
of Sarus Crane were studied in Indawgyi Wetland
environ from June 2017 to May 2018.

Survey Methods

Line transect method was used to count
the Sarus Crane population. A total number of 20
transects (1-5 km long each) that covered 22
villages around Indawgyi Lake. Out of 20
transects, 10 transects in farmland, 8 transects in
wetland and 2 transects in grassland.
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Fig. 1 Location map of Indawgyi Wetland
environs

The sex, number of birds, presence or
absence of juveniles, habitat type, and potential
threats to Sarus Cranes were also noted.
Interviewed surveys conducted with a wide
variety of people such farmers, villagers,
boatmen, fisherman and other local residents who
well known about the crane. The habitat
preference was analyzed by wusing habitat
preference rating index (HPI).Identification of
Species was confirmed as Sarus Crane according
to Robson (2015).

Data Analysis
Data collected from the field were saved in
Excel files and analyzed by SPSS.

Results
Population

During the present survey, 149Sarus
Crane were sighted in 22 villages.Out of 22
villages, Sarus Cranes were recorded only in seven
villages. Four village areas of abundance of Sarus
Cranes have emerged in Indawgyi Wetland
environs. Among 20 transects, Sarus Crane were
observed along 8transects. The population was
observed to be more concentrated in the western
and northern part around common flood plains of
the Indawgyi Lake. Among 20 transects, Sarus
Crane were observed along eight transects.The
population density for the whole area (0.31/km?)
was recorded.

Altogether 149 individuals were sighted
from the study area during the study
period. Among study sites,Sarus Crane were
encountered in three villages in Site-], only one
village in Site-II, three villages in Site-III were
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foond Sarus Crane. However not a Sing

specimen was found in Site-IV.During the pme“f
survey, 22 villages were surveyed and Sarus Cry, !
were encountered in seven villages. Four villy,"
areas appeared as abundance in Sarus Cranes
Indawgyi Wetland environs (Table 1).

Social Struetore

Out of 149 individuals of Sarus Cray,
120 adults, 26 juveniles and 3 chicks we,
observed. Among the four social structupe,
49.06% of Sarus Cranes were classified as paj,,'
26.42% as pairs with young (Family), 1.89% '™
single and 17.78% a¢ flocks respectively, Ty,
average flock size wad 5.6 individuals (Fip.2),

Habitat Preference

A total number of 149 Sarus Cranes Werg
recorded during the studr (rerlod. 52354,
(78 individuals) in farmland, 31.54% (4
individuals) in wetland and 16% (24 individya,
in grassland were found during field Stirvey
According to questionnaire survey, altogether 23,
of local people reported the habitat preference of
Sarus Crane, 50.88%, 32.46% and 16.67% o
reports mentioned farmland, grassland gng
wetland, respectively. Mostly of Sarus Crane,
were found in farmland and a few number vy,
found in wetland.

Foraging, nesting, and roosting in threg
kinds of habitats such as wetlands, grassland ang
farmland were used. . Survey data of the presens
study showed that Sarus Cranes were assumed to
be mostly preferred the farmland than wetland anq
grassland, since Sarus Cranes were mostly found
in the farmland. According to habitat preference
index (HPI), their habitat preference found in more
grassland than that of farmland and wetland
(Table.1).

According to the survey result, the major
threats faced to the survival of Sarus Cranes in the
study area were agricultural expansion, loss and
degradation of wetlands and grassland,
agricultural use of pesticides and fertilizers,
people hunting and human population growth have
all contributed to the decline of Sarus Crane. Qur
results suggest that sarus cranes inhabit
agricultural land, because of the suitability of the
habitat. Sarus cranes prefer agricultural land for
feeding and wetlands for roosting and grasslands
for nesting and protecting their security.

Discussion

A total number of 149 individuals of
Sarus Crane, 120 adults, 26 juveniles and 3 chicks
were observed. The population of Sarus Crane
were recorded to be more concentrated in north
eastern (Site I) and south western (Site III) parts of
the Indawgyi Wetland environs. These Sites
support a fairly good population of Sarus Crane
because these areas have extensive wetlands,
floating vegetation areas, and seasonally flooded
grasslands and flooded paddy fields. So, these
zones have fairly healthy and breeding sites and

was experienced with lesser disturbance than other
sites.
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During the present study social stnreture of
Sarus Crane revealed that mostly were found in
pairs, some are in single, other are found as flock
and also found parents with chick during survey
period, which is considered as a healthy sign of a
growing population as these population habits

Vilages | Aduls Joveniles | Ohie
Tovngen . 3 A —
Mannhkaw il 8

Yt 8 . .

Lepontay 2 R

Mineonng L . .

Lot ® " ,

Hepan 2 3 .

Toul 120 % .

Table 2. Hnditat preference Index of Sans Crane in the study area during the study

peind

i Tyre NumberofSarsCrane X% Y % HPIA (X/Y)
(@=149)

Temimd B 5235 50 105

Wetend a Ny W 089

Grassimd b2} 1611 10 161

X % = Pereentage of birds observed in cach habitat types
Y%, = Percentage of transect traversed in each habitat type
‘HPI = Habitat preference mting index

Fig 2. Social structure of Sarus cranes

indicate the presenice of potential hreeders (pairs),
breeding  populdtions  (families), mixture of
potential breeders and  breeding  populations
(groups), and non-breeding but potential breeders
(solo eranes).

A total nutiber of 149 Sdrus Cranes
including, 78 individuale I faemland, 47 in
wetland and 24 individuals in grassland were
recotded in the sty drea during the study petiod.
Although Sarus Cranes were found to be more
disteibuted in faemland, analysis of habitat
preference showed that Sarus Cranes prefer the
habitats not only farmland hut also wetland and
grassland. Also farmland ean provide good
foraging conditions. But no grasstand and
wetland have in this area, they may be frequently
disturbed by human and wildlife.

The major significant threats to the
survival of Sarus Cranes in this area were
destruction of wetlands and grasslands due to
agticultural expansion, people hunting for meat
and uses of pesticides and fertilizers in agriculture,
According to the field survey result, Sarus Cranes
selected their habitats for foraging and breeding in
the environs where not only plenty of their prefer
food but also safety habitats.

Conclusion
It would be concluded that population status
of Sarus Crane in this area had been declined. But,
social composition of Sarus Crane is considered as
a healthy sign of growing population. So Sarus
Crane must be conserved in this area and also
awareness programme.
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Indawgyi Lake, Mohnyin Township, Kachin State
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Abstract

Investigation of species oecurrence and index of abimditnee oF 4ome fslt apectes i Hepy Villape at eastern
shore of Indawgyilake, Mohnvin Township, Kachin State, fram December 2014 td Auguat 2019 way
conducted A total of 41 species, belonging to 28 genera and 19 farmilies of niite order wers callected Fish
species were collected monthly throughont the stady perivd Tt wat indicared that the species composition of
order Cypriniformes was highest with species (36 €9%), followed by Percildrmes (16 83%5), Silutifirrties
(21.95%),  Clupeiformes (2 44%),  Ostéoglotsifonttes  (244%),  Tetrsodontiformes (2 44%5),
Cyprinodontiformes (2 44%), Tndostomiformes (2 A4%4) and Synbranehifirines (2 44%4) respectively. The
highest fismber of 40 species in Febnvary (2019) and Towest i July ard Anguist 33 species (2019) in each
were recorded. The highest catch number was ohsérved i Decésher, follawed by Match, Jume, May, January,
August, April, July and Tebruary. Base on the index of dbundanice; rare spectes (20), present species (4),
permanent species (15) and dominant species (2) were récorded. Hepu Village 4t eastetn akiore of fndawgyi
Lake was found to be within the suitable Timit for survival, growtl) aud eulture for fishes theouphaut the year
The finding of the present study would not only thut provide infonmative dita on the avaifabitity of fish
species resources in study arca but also promote in planning future for malntaining the conservation of the

ccosystem.
Keywords: Fish species, Indawgyi 1.ake

__ Introduction

Fish live in a wide variety of habitat from
mountain torrents to depths of several kilometers in
the ocean (Talwar and Jhingram, 1991). Most
species of the world, 21,723 species are fish funa
of these specics, 8411 are fresh water and 11,650
are marine species. (Jayram, 1991),

Myanmar fishery industries have three main
categories of fishing activitics, namely matine
fisheries, inland fisheries and aquaculture. In
Myanmar, the fisheries sector is the fourth largest
source of foreign exchange earnings after timber,
mineral and rice. Myanmar has extensive fresh
water resources, it has many natural lakes and there
are 260 resources. The quality of Freshwater
resources and habitat for inland fishes still good
(Win Oo, 2015).

Fish is a very important of the diet of the
people of Myanmar, with such a party high
importance of the inland fisheries sector in the food
security(Miao et al., 2010).They are also indicators
of water quality and ecosystem health Myanmar is
rich in natural resources from its abiotic and biotic
environment. Human livelihoods, especially in
developing countries mainly depend on aquatic
resources. An estimate of 120 million people
throughout the world depend on fish for all part of
the income of their livelihood (Pereira, 2000).

Myanmar is endowed with rivers, lakes, and
wetlands which can effectively provide fish
resources fish exhibit enormous diversity fishes
constituted almost half of the total number of
vertebrates in the world. Freshwater fisheries and
aguaculture are then considered as the important
section in the nation's economy. Therefore, various
study conducted on taxonomic view, seasonal
abundance, population density, feeding habits and
reproductive status of fish fauna including
freshwater and marine fishes from Myanmar water.

Composition of the fish community can be a
good indicator of fish habitat quality, as fish
population in degraded habitats is usually
dominated by one or a few very tolerant species.
Fish are dependent upon both physical characters

of their environment and other forms of aquatic life.

Much baseline information on species diversity
and abundance is needed before these
measurements can be used to asses status of a fish
community (Morrow and Fischenich, 2000).

Prediction of fish abundance requires
information on a greater variety of habitat
parameters which are associated with food and
cover for fish. Fish species are also an important
indicator of ecological health. The abundance and
health of fish will show the health of water bodies
(Hashemi et al., 2015).

Indawgyi lake is largest freshwater lake in
Myanmar. It is located at the Mohnyin Township
of Kachin State in the northeast Myanmar. It is also
lies inside the Indawgyi Wildlife Sanctuary. The
main water sources of the lake are inflow of main
ten streams from surrounding mountain ranges and
outflow in northeast through Indaw stream to join
Moe Goung creek and then flow to the
Ayeyarwady River. The lake has 12,000 hectares
of open water, along with marsh, floating
vegetation, and submerged  macrophytes
(UNESCO, 2015).

The fishermen caught the fish from this lake
is the whole year. Local fishermen often use small,
simple gears made from local available materials,
such as bamboo and nylon rope. The gears come in
various sizes and shapes according to species and
fishing ground.

The present study was conducted at Hepu
Village in the following objective;

- to record the occurrence of fish
species

- to observe index abundance of fish
species

- to compare monthly fluctuations of
fish fauna during the study period

Index of abundance = =g -:::rm::u:u .Iau;:‘d:::“s’mqnu x 100%
(Lauzanne, 1983; cited by Olele et al., 2008)
MATERIALS AND METHODS
Study site

Hepu village was selected as study area
and it situated between 25 05’09 North latitude
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and 96°23'16" East longitude at eastern shore of
Indawgyi, Mohnyin Township, Kachin State.

Study period y
The study period was lasted from

December 2018 to August 2019.

Specimen collection .
Fish species were collected with the help

of local fishermen. Specimen collections were
carried out monthly, categorized, counted, took
photographs. Some specimens were preserved in
10% formalin for further analysis.

Identification of fish species

Specimens were identified based on Day
(1978), Jayaram (1981), Talwar&Jhingran (1991).

LAY T
) ‘!

n

=

N

s
Yﬂe PUVILEAGE

Fig. 1 Location of Indawgyi Map

Data analysis

- Index of abundance or Ponderal index (PI)
was used to analyze the fish sampled by number
and expressed in percentage. A "dominant" fish
species was that accounting for 10% or more both
by number. Fish species with a Ponderal index of
1-9% was regarded as a "permanent" occupant of
the lake. Contributions between 0.5-0.9 percent
were the value ascribed to a "present" member,

while a value below 0.5% was recorded as a "Fatg
member of the lake.
Results

Systematic position of the recorded fish Specie,

A total of 41 species belonging to 3

genera, 19 families and 9 orders were recordeg

(Table .1) '
Species composition of fish

. The total of 41 species of 28 genera Und

19 families belonging to nine orders were recordeg

The recorded nine orders were Osteoglossiforme,

Clupriformes,  Cypriniformes,  Siluriforme,
Cyprinodontiformes, Indostomiforme,
Synbranchiformes, Perciformes and

Tctraodontiformfs. During the study peroid, ﬂ,:
percentage species composition of eight Specie

| was found to be highest in the order Cypriniforme,

(36.59%), followed by (26.83%) in Perciformag
(21.95%) in Siluriformes, (244%)

| Osteoglossiformes, (2.44%) in Tetraodontiforme;
, (244%) in Cyprinodontiformes, (2.44%) i,
i Indostomiformes and (2.44%) in Sybranchiformes
; (Table 4.2 and Fig 4.1) '

The total of 41 species with 4873;

' individuals were recorded from Indawgyi Lake

The highest species number was recorded i,;

" January year 2019 with 40 species each, followeg

by December and September (37 species) in each,
March and April (36 species). The lowest species
numbers were recorded in May and June
representing 34 species, 35 species and 33 species
in July and August respectively.

Based on the individual number, the
highest individual was recorded in December
(6783 individuals), followed by March with 6055
individual and Jun with 5987 individuals. During
the months of January , February , April , May,
July and August total number of individuals were
remarkably low to individual number of 5481,
4185, 4770, 5702, 4541 and 5229 respectively
( Table 4.3 and Fig 4.1)
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Table 1.List of collected fish species from Hepu Village.

e

No Order Famly Screntitle Nawe Catmiun Mame
1 Osteoglossiformes Notopteridae 1 Nowaprerie poroprersy Grey feathetbnck
2 Clupeiformes Chipeidae 2 Guddeiaiirregis Puttrese River Shad
3 Cypriniformes Cyprinidae 1 CirrMiiemarigafa Mrigat
A ededealbah Hiack rihi
§ 1abeoradina Nandi laber
6 Labeovolita ftoh
7. Labeogonine Rutalaber
R Ortenbramabelahigert Maniput Osteobrama
9. Oreobramdfede Duttriese Osteabrama
10 Amblypharysgodonattivsonl|
1. Pinrivisehola Swarnp barly
12, Pistinsgonionotint Thai silvet catp
13 Puntinspitio Puntio bark
14 Poropuntinsmyitkytnae Indawgyi barb
16. Esomusahli Rurmese barb
17, Lepidocephalusguntéa Gunted loach
19. Mystusbleekrt Day's mystus
4 Siluriformes Baridae 20. Mystuscavasing Gangeticmystus
21. Mystusmicropthalmus Ayeyarwaddymystus
Siluridae 22. Ompokbimaculatus Indian butter-catfish
23, Ompokpabo Pabo catfish
24. Wallagoattu Boal
Claridae 25. Clariashatrachus Magur
Heteropneustidae 26. Heteropneustesfossilis Stinging catfish freshwater
5 Cyprinodontiformes Belonidae 27. Xenantodoncancila Freshwater garfish
6 Indostomiformes Indostomidae 28. Indostomusparadoxus Indostomid
7 Synbranchiformes Synbranchidae 29. Monopteruscuchia Cuchia, Gangeticmudeei
Perciformes Ambassidae 30.Pseudambasis baculis Himalayan glassy perchiet
31. Pseudambasisranga Indian glassy fish
Nandinae 32. Badisbadis Badis
Cichlidac 33. Oreochromisnilotica Nile tilapia
Anabantidae 34. Anabas testudineus Climbing perch
Belonitidae 35. Colisafasciatus Stripled Gourami
Channidae 36. Channamarulius Guiant snakehead
37. Channapuntatus Spotted snakehead
38. Channastriatus Stripped or banded
Mastacembelidae 39. Macrognathus oral One stripe spiny-eel
40. Mastacembelusarmatus Tire track spiny eel
9 Tetraodontiformes Tetraodontidae 41. Tetraodoncutcutia Ocellated Puffer fish
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Cuihuia werireorn @ W ¥ e W 26 M0 19 19 30 64 o
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Lateo monding » B o » 18 2 LI 1519 LBl '
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AmMhrhamendon otbmeomi) L U B0 1000 1500 900 1300 7050 1447 eees
Penthes piniononer 1000 B0 B30 1200 1000 1500 900 600 900 8500 1744 eves
Pt chola 7O €00 S50 530 850 450 A0 200 150 4030 427 o
Pamtizes punia 800 500 M0 4% 190 200 100 (00 0 2680 S50 e
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Esomus ehli - 0 . . . . . - - 10 0.02 T B
Lepidovephalur gumtes . 3 & 3 . . - . . 5 001 .
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Ompok bimaculatu 20 3 15 W 25 20 15 15 10 1 036 .
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Discussion

During the study, a total of 41 species under
28 genera and 19 families belong to 9 orders were
recorded from December 2018 to August 2019,
The species composition of tecorded 41 species
was found to be the highest under the ordet
Cypriniformes 15 species 36.59% and Perciformes
26.83%, Siluriformes, 21.95%, Synbranchiformes,
Osteoglossiformes, Clupeiformes,
Cyprinodontiformes, Indostomiformes,
Tetraodontiformes, 1 species 2.44% were lowest
composition in Hepu Village during the study
period.

The highest species composition was recorded
in order Cypriniformes (39.53%), while the lowest
species  composition in  Osteoglossiformes,
Cyprinodontiformes, Clupeiformes and
Tetradontiformes  2.33% each (Sanda Maung
2012).The highest species composition Wwas
recorded in Cypriniformes 89.43%, the lowest in
Synbranchiformes 0.01% (Ni Ni Aye, 2013).
Therefore the finding of the present study deal with
previous workers due to the components of species
in order Cypriniformes.

In the present study monthly occurrence of
species number was highest recorded in February
40 species and the lowest species in July and
August 33 species cach in 2019.

Yan Myo Naing (2013), reported that the
highest number were recorded in May 39 species
and lowest in August 13 species from Tinn-Gate In,
Mozgaung Township, Kachin State. From among
these species, 20 species were found to be among
those collected from Hepu Village. Among them,
20 species were recorded in Hepu village.

Monthly occurrence of fish species was
recorded in the study area. A total of 48733
individuals were collected during the study period.
The monthly total catch ranged from the minimum
4185 individuals in February to a maximum of
6783 specimens in December and the total number
of species was 41 species.

Therefore 2 dominant species,
Amblypharyngodon atkinsonii, Puntius gonionotus
could be supplied as daily staple food for local
native people and they could get high nutritive
values from the fish. On the other hand, 20 species
showed as rare species

As a whole, based on the species composition
and abundance of fish species. During the study
period in Indawgyi Lake may be considered still
productive and supplying protein demand and
livelihood for local people. Local people's
knowledge and awareness is also needed to protect
fauna in Indawgyi Lake. Therefore, such as natural
valuable lake conducted for the conservation of
fish fauna in Kachin State.
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Lead and Antibiotic Resistant Bacteria Isolated from Soil of a Battery Factory
Site

Ei Ei Phyo, Assistant lecturer, Department of Zoology, West Yangon University
Khin Maung Htwe, Lecturer, Depariment of Zoology, West Yangon University

Abstract

Leadis a hazardous heavy metal highly toxic ta organisms including humans. This study analyzed Sw_ from
a battery manufacturing factory site for the occurrence of soil bacterial straing resistant to lead-contaminating
the environs, Three isolates including Baciltus subrilis, Serretia liquefactens and Escherichria coli were
isolated and characterized. All three isolates had different growth at up to 2.0mM PH(NO) incorporated
nutrient agar at 37°C ovemight. Hence, all isolates had no growth on 3.0mM of the lead nitrate compound.
The three isolates showed different antibiotic susceptbility patterns could be useful for detection of lead
pollution in industrial sites by microbiological approach,

Keywords: Industrial soil, bacteria, lead, antibiotics, resistance.

Introduction

Human activities such as mining, use of
chemical fertilizers and pesticides in agriculture ,
automobile mechanic ~activities ,car battery
manufacturing plants and the use of vehicles for
transportation release high amounts of pollutants
including heavy metals into the biosphere
(Adewole and Uchegbu, 2010).

Heavy metals containing  industrial
cffluent cause health hazards to plants, animals,
aquatic life and human increasing pressure on the
flora and fauna (Robin et al., 2012)Although some
heavy metals are essential trace elements, most are
toxic at high concentrations to all organisms (Alam
et al,2002),

Lead is a major pollutant found greatly
toxic to human, animals, plants and environments.
Lead has been widely used in batteries production,
wire and cable insulation and jacking, radiation
shields, stiffener in candle wicks and paint
factories for many years(Zhang e a.,2015).Lead
pollution can cause severe effects in soil and water
ecosystems such as losses in biodiversity, changes
in microbial community and reduced growth and
reproductive rates in plants and animals
(Krishbayya and Bedi, 1986; Myra ef al.,2012)

In human, severe effects were caused by
lead pollution to the children more than the adults
and in 2016, 540,000 people were died due to lead
contamination (WHO,2016)

Antibiotic resistance is acquired by a
change in the genetic make-up of a bacterium,
which can occur by either a genetic mutation or by
transfer of antibiotic resistance genes between
bacteria in the environment(Williams et a/.,2002).

Heavy metal and antibiotic resistance
have been shown to have a strong correlation in
nature, and their interrelation is an important
subjectsof study. Therefore, there is a need to
isolate and characterize metal/ antibiotic resistance
in the microorganisms as indicator that exist and
interact in a contaminated environment.

Therefore, the og.on?a of this study are (1)
to assess the microbial status of soil from battery
factory site(2) to determine level of total bacteria
count of soils from battery factory site (3) to
isolate, identify and characterize some heavy

metal resistant soil bacteria occurring M sojs
from industrial site and (4) to conduct gy
analysis for heavy metals of the _3%5»_%_8 ang
(5)to test antibiotic sensitivity profile of bacteriy
isolates.

Material and Methods

Study area and study sites: The soil samples were
collected from battery factory site in Hlaingtharyg,
Industrial Zone, Yangon Region.

Study period: Study was conducted from October
2018 to March,2019.

Study design: Soil sample (5008, 15cm
depth)from battery factory site; Soil sample
analysis and Isolation and identification of soj|
bacteria. The whole work consisted analysis of
industrial soil for heavy metals Wwith the
measurement of pH and bacteriological study of
the industrial soil for heavy metal (lead) resistant
bacteria. Isolates strains were differentiated by
antibiotic susceptibility test pattern

Materials

-Standard microbiological reagents, equipment and
apparatuses

-Nutrient agar and broth , Plate Count agar, EMB
agar, Muller hington agar(Himedia)

-Lead (ii)nitrate(PbNOs)z

-Syringe filter PES 0.22pm,(30mm 50/pk)

-Antibiotic sensitivity discs(Clairo ® Mono,
Arkray Healthcare Pvt Itd).

Bacteriological analysis
Methods
Soil sample transportation and storage

Each collected soil sample (0.5kg)was
packaged in a black coloured polyethylene bag to
avoid heat, light and drying. The soil samples were
brought to Microbiology Laboratory, Department
of Zoology, West Yangon University. Soil samples
were analyzed immediately or stored in refrigerator
at 4°C for 1-3 days.

Isolation and Culture of Soil Bacteria

Collected soil sample (5g) was mixed
with 90 ml of 0.85% (w/v) salt solution and
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Fig.1 Map of Hlaingtharyar Township showing
location of the battery factory; 16°52'5"N and

96°2'35"E (Source: Department of Geography, West

Yangon University)
Soil analysis for metals

Energy Dispersive X-ray
Fluorescence(EDXRF) analysis of soil samples
were done at Chemistry Department, Monywa
University.

Morphological and Biochemical Identification
Colony morphology: Bacterial characters

Bacterial colony characters including
color, shape, margin, surface, elevation and size
(diameter) were observed and recorded. Colony
and cell appearance were recorded according to
Bisen and Verma(2001) ,

Biochemical characterization of bacterial isolates

Bacterial isolates were grown on nutrient
agar medium (HiMedia). The shape and colours of
the cells were examined under the microscope after
gram staining. Isolates were subjected to
biochemical analysis for the activities of Catalase,
Starch hydrolysis, Indole production, Methyl-red
test, Vorges proskauertest, Citrate utilization,
Urease,H2S production, TSI and SIM tests.The
tests result were used to identify the isolates
according to Bergey’s Manual of Systematic
Bacteriology(1984,8"edition) and Manual for the
Identification of Medical Bacteria (Cowan and
steel,1981)

Screening for lead tolerant bacteria among the
isolated strains in nutrient broth and agar

Results

EDXREF analysis showed that compounds
of ten heavy-metals elements were found to
contaminate the studied factory soils (Table
1).Industrial soil samples bacterial isolates were
analyzed for heavy metals tolerance as well as
isolation, identification and total viable cell count ,
Three species of soil bacteria, namely Bacillus
subtilis,Escherichia coli, Serratia liquefaciens
were isolated and identified. Total viable bacteria
count (CFU/ml) in collected soil samples was 2.72
x 10’ in battery factory site(Table 2,3 and 4).

incubated at 30° C in 4 shaker incubatar at 1 20¢

@ 2 hour(Gandhi er al;2015) Ten- (old ‘nw_ﬁ
dilutions of suspension will be made (0 1o |0
"Tevel 25p1 of the dilutions wag spread-plated an
Nutrient agar by glass spreader and incubated at
37 C for 24 hours. Colonies with different
_36_5_;5. will be subcultured. eubation at
37°C, ovemight. The colonies that appeated an the
Agar plates were conitted ad the eharacteristics of
the isolated colonies were noted down. Only the
ﬂzz dishes with calony mumiber between 30 and

00 were used 1o ealenlate the eol i i
(CFUMm)), olony forting unit

Pure calony of each isolate wag grown
overnight in nutrient broth and inoculated on
nutrient agar plates incorpotated with different
concentrations of heavy metal lead solution with
distilled water. "The “lead([T)nitrate compound
solution in distilled water, was sterilized by the
Syringe Filter 0.22um before incorporation into
agar media. Cultures were incubated at 37°Cfor 24
hours and cell growth observed. After incubation,
any kind of growth on the agar plate were
subcultured on the same nutrient agar with lead for
purity of strain,

Determination of lead tolerance level

The tolerance of the bacterial isolates to
lead was determined by Minimum Inhibitory
Concentration(MIC).Each 25l of the dilutions
was spread-plated by a glass spreader on Nutrient
agar plates containing series of increasing
concentrations of
Pb(NO3)2(1.0mM,2.0mM,3.0mM) etc., until the
tested isolate had no growth.The MIC value was
determined after 48 hours of incubation at 37°C
after Rajbanshi(2008).

Antibiotics susceptibility test

The antibiotic tests were done by standard
agar disc diffusion method on Muller Hington agar.
One hundred micro liters (ul)of fresh pure bacterial
cultures were spread on Muller Hington agar, and
discs of six antibiotic viz, Penicillin,
Chloramphenicol, Erythromycin, Gentamycin,
Ciprofloxacin and Cotrimazole were placed on the
bacterial [awn grown on the plate.The plates were
incubated at 37 °C for 24 hr. Inhibition zone
diameter were measured in mm,and the tested
isolate strains were classified as resistant
(R),Intermediate (I) and Susceptible (S) according
to the criteria recommended by  National
Committee for Clinical Laboratory Standards,(now
CLSI).

All three identified isolates were tolerant to
0.2mM Pb(NOs)2 but ceased to grow at 0.3mM
lead concentration(Table 5,Plate-1).

Antibiotic susceptibility tests revealed that
the identified isolates had different antibiotic
sensitivity patterns (Table 6, Fig-2and 3,Plate-2)to
the six antibiotics tested.
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S Metal Compond Talel List of metals defected by EDXRY iy bay, J
. Tormula Nomenclanire Resiy k (}
1. ARO3 Atuminium oxide 16.929%
2. Fe2OR Tran(T1Naxide A4.042% ;
3 TiO2 Titanium dioxide 0.552%
4 PhO Lead(Mhoxide 0.122%
5. n0 Zinc oxide 0.090%
6. MnO Manganese oxide 0.062%
7 Cr203 Chromium oxide 0.039%
8. CuO Copper oxide 0.027%
9. Ag20 Silver oxide 0.013%
10. NiO Nickel oxide 0.007%

Table 2.Total viable cell counts(CFU/ml) of lead tolerant isolates

Dilution factor ~ Heavy metal (Pb)  Control plate Percentage of

of the sample incorporated (without heavy ~ heavy metal(Pb)
media metal Pb) resistant bacteria

10* 0.84 x 107 27.20x 107 3.08%

10 0.44 x10° 18.00x 10° 2.44%

Table3.Colony morphology of identified bacteria isolated from battery factory soil
Bacteria species  Colony morphology
Bacillus subtilis Colony large,margin is undulate or lobate, dry circular

form,flat elevation
Serretia Mucoid, umbonate elevation, entire margin, red and
liguefaciens white colonies
Escherichiacoli ~ Medium sized colonies, regular margin, convex
elevation
Table 4 Biochemical characteristics of identified isolates from battery factory soil
s . TSI Starch
M |V Simmon
N | Isolate Catalase R |p Indole citrate Urease butt | stant | 8 H, hydrol
0. s |s |ysis
1 | Bacillus + + | + + + K| A +
subtilis - = =
* Serratia + + + + Al x +
liguefaciens - - -1 -
3 Esthrichia + + . " . A A A ig "
coli -

A=acid(yellow), K=alkaline(red)
Table 5. Results of lead (II)nitrate resistance tests on bacteria isolates
Highest Concentration of heavy metal at which bacterial isolates were able to

Bacteria isolates grow (mM)
1.0mM 2.0mM 3.0mM
Bacillus subtilis + + —
Serratia liquefaciens + + N
Escherichia coli + e .
+ growth, - no growth
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1.0mM 1.0mM 1 OmM

e ——

2.0mM 2.0mM 20mM
A. Bacillus sublilisB. Servatia liquefaciens ~ C. Escherichia coli

Plate 1. Growth of isolated bactetia on Lead(Il)nitrate incorporated nutrient agar
Table 6.Antibiotic sensitivity profile of bacterial isolates
Bacterial Diameter of inhibition zone(mm)
St isolatts  penicillin  Cotrimazole Gentamycin ~ Erythromycin ~ Ciprofloxacin ~ Chlophinikol .

e l0pgidisc  25gidisc  lOpgidisc  ISpgidisc  Smegiisc  30pg/disc
1 ;’ﬁf R R s R I s

2 f;’;'f”:im R s s R s s

3 fo’;"'""""' SRTS 1 R S R S R

R=Resistant (<12) S=Sensitive (>14)  I=Intermediate(12-14)

30 - 8 Bochus subdle
* Serretia L uafeciers

25 4 :.E:drkh‘aco&
£
¥ PG=Penicillin
= ) N
N v‘“ ER =Erythromycin
g ”) SXT=Co-trimazole
g = CIP=Ciprofloxacin
"B ?‘ GM=Gentamycin
z ? CK=Chloramphenicol
=
g 5 f Fig. 2 Comparison of
g £ antibiotic susceptibility

0 _ .J.,,.___g? patterns of bacterial

PG ST GM EM (o] K isolates
Various kinds of antibiotic disc
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A. Bacilhis subriliv

B. Serratia liquefaciens
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C Fscherichia coli

Plate 2 Antibiotic sueceptibility tests patterns of the lead resistant isolates on Muller Hington agar

W Restrgmy

Intermediate

B Sysceptible

Fig3 Antibiotic susceptibility tests patterns of the
lead resistant isolates on Muller Hington
agar

Discussion

_Contamination of the heavy meal is a major
environmental problem because of their
toxicity .Heavy metals are threat to human life and
environment Much research has been conducted on
heavy metals contamination in soil from various
sources such as Industrial waste, Automobile
emission and agricultural practices. Excessive
levels of Heavy metals like Zinc, Cadmium,
Copper, Lead, Nickel and Mercury are considered
as mainly toxic pollutants(Xieef al.,2010).

Soil contamination with heavy metals has
become a worldwide problem, leading to losses in
agricultural yield and hazardous health effects as
they enter the food chain, Heavy metals cannot be
degraded to be harmless state and hence persist in
the environment for long periods of time (Yang et
al., 2015).

In the present work, industrial soil samples
were analyzed for heavy-metals as well as for
isolation, identification and total viable cell count
of bacteria. A total of heavy-metals compounds
were found to be contaminating soils of the studied
factory site. Lead, a heavy metal found at the
battery factory site .

According to the result, three species of soil
bacteria, namely Bacillus subtilis, Escherichia
coliand Serratia liquefacienswere isolated and
identified.

Allisolates bacteria had lead tolerance level of
up to 0.2mM but died at 0.3mM.The presence of

three lead resistant bacteria thus indicated the fesy
pollution level of the soil at the studied factory site,

Onuoha et al;2016  revealed  thy
E.coli,Klebsiella  sp.Staphylococcus spp  any
Shigella spp., had growth at the lead megy
concentration of 0.5mM, but at highe,
concentration ,there was no growth .

May Sandar Kyaing ef al.,2019 stated that th,
MIC value of lead for E.coliisolate was 10mM i,
Screening of Heavy Metal(leadyand Antibioticg
Resistant Soil Bacteria from Myanmar Industriy
Sites.

In the present finding was not similar to the
previous result.Some levels of resistance and the
tolerance that was found among the isolates were
probably due to the metal contamination in the
soil.( Abou-Shannab et al.,2007)

In vitro counts revealed that these leaq
resistant isolates constituted 2.99% to 3.08% of the
total viable count of the soil of the battery factory
site. In addition, different antibiotic sensitivity
patterns found in the three isolates could be useful
to differentiate their strains.

In the present result showed 50% Resistant
and fallowed after 44.44% tosensitivity and 5.56%
intermediate to all tested bacteria. Among these,
highest sensitivity against to
gentamycin(10pg/disc) and highest resistant to
penicillin(10pg/disc) and erythromycin(15pg/disc).

To survive under metal stressed conditions,
bacteria have evolved mechanisms to tolerate the
uptake of heavy metal ions(Gupta et
al.,2012).Therefore, these isolates can be used in
bioremediation ~ of metal  contaminated
environments.

Conclusion

All tested soils from the battery factory site
was found to be highly contaminated with heavy
metals including lead in the study area. Bacterial
populations in the site studied ranged 107to 10’
CFU/ml soil at alkaline pH of 8.78near battery
factory. A total of three genera consisting three
bacteria species were identified at the site. As
identified isolates were resistant to 0.2mM lead
they could be used as indicator organisms to detect
lead pollution in other factory sites and for
treatment of polluted soil.In addition, antibiotic
sensitivity tests of the three isolated bacteria
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specics revealed that four srtibiotics tected aold
be useful for differentintion of the adve of
isolntes obtained.
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Introduction

The Ayeyawady River flows from north to
south through Myanmar. In Myanmar, the
Ayeyawady remains the longest and most
important commercial waterway. It is bom at the
confluence of two rivers, N* mai and Mali rivers
about 43 kilometers north of Myitkyina. From this
site, Myitsone, it flows for more than 2170 km
(1348 miles) from the northen uplands to the
southern delta region before finally flowing into
the Andaman sea. At the beginning of voyage the
Ayeyawady River flows shallow and is an
important spawning ground for fish. The
Ayeyawady drainage basin of about 404,200
square kilometers (156,100 sq mil) covers a large
part of Myanmar (Wikipedia, 2018).

As early as the sixth century, the Ayeyawady
River was used for trade and transport. Having
developed an extensive network of irrigation
canals, the river become important. The river is still
as vital today, as a considerable amount of (export)
goods and traffic moves by river. Rice is produced
in the Ayeyawady Delta, irrigated by water from
the river.

No complete and precise list of all the fish in the
Ayeyawady river basin currently exists, but in
1996 it was estimated that there are about 200
species. In 2008, it was estimated that the
Ayeyawady region is home to 119-195 species of
fish found nowhere else in the world (endemic).
Several new species of fish have been described
from the Ayeyawady river basin in the recent year,
and it is likely that undescribed species
remain(Wikipedia, 2018).

Fisheries and aquaculture make a significant
contribution to Myanmar’s economy. The fisheries
contributes roughly 2 percent of Myanmar’s gross
domestic product (GDP), 50 percent of animal
protein consumption, 6 percent of employment
(World Bank,2019). The freshwater capture
fisheries production is 1.6 million tons per year
(DOF 2017). Large declines in high value species

of freshwater fish were reported by fisher,
throughout the Ayeyawady Basin, which COvey
around 60 percent of Myanmar's land area (Baray
el al, 2018).

As of 2015, Myanmar was the worlds’ eighty
largest aquaculture producer, producing an
estimated | million metric tons annually according
to FAO (World Bank, 2019). The importance o
farmed fish in the domestic market is growing
accounting for around 21 percent of the figy
consumed nationally (Belton et al. 2015).

Second only to rice, fish is a major contributer
to Myanmar’s national diet (World Fish, 2014),
Fish is rich in essential micronutrients, such a
calcium, iodine, and some vitamins, as well g
amino acid and oils. Consuming fish als
contributes to the bioavailability of micronutrients
from other food items in the meal (villain anq
Baran, 2016) ADM Fish accounts for
approximately 60% of animals protein intake iy
Myanmar (Wilson and wai, 2013). Even in coasta]
areas, people generally prefer freshwater fish to
marine fish for consumption

Ayeyawady River is important to both
Myanmar’s economy and society. The study of
freshwater fishes in Ayeyawady segment may be
essential as one of the comer stone for conservation
scheme of biological resources in Myanmar. The
objective of the present study was to investigate the
species composition (of fresh water fish) and their
relative abundance of freshwater fish species in
Ayeyawady River.

Materials and Methods

Study Area and Study Period

The Ayeyawady River flows through the
Mandalay Region and is one of the largest riversin
Southeast Asia including Myanmar. Ayeyawady
River segment located at Latitude 21°59' 37.91"N
and Longitude 96°3' 39.18" E (Figure 1). The
present study was carried out from June 2017 to
May 2018.
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Specimens collection Preservation

The specimens were recorded from a segment
of Ayeyawady River, Mandalay Region with the
helpfulness of local fishermen on monthly basis
throughout the study period. The specimen
collections were randomly selected from the
catches of different fishing gears in the River. The
collected specimens were examined and recorded
soon after they were caught before the body color
disappeared. Data of fish was noted and coloured
photographs were made immediately after
capturing the fish. The external morphological
characters and measurement were taken from fresh
state. The fish were preserved in different formalin
percentage of solution according to size of
specimens for the future identification. The
vernacular names of the species were as informed
by the local fishermen.

Identification and Classification

Fishes were identified according to keys in Day
(1878), Talwar and Jhingran (1991), Ferraris (1998)
and Jayaram (2013). The classification of fish was
followed after Jayaram (2013).

Data Analysis
The data were analyzed as following (Bish, et
al., 2004).
Total number of individuals
in each a species

Relative Abundance =
Total number of
The average relative abundance was categorized as:

Uncommon (uC) = having relative abundance less
than 0.0100

Common (C) = having relative abundance of
0.0100 and above but less than 0.0500

Very common (VC) = having relative abundance
0f 0.0500 and above

Seanie af fieh

To aceipn atative, the fhequeney of dectirenes of
each epecied wan ealettated Baged dif the timber
of accations the apecion wat eallected dutling the
amiplinge  The  atatite oF these  flshes  was
deteritined  with the Nely of standard eately
frequeniey chart ae present by Fatiang, of of | S007

<884 = Fxtrertiely rate 0a-14% = Rare
Pecioy 13-10% = Spoeadic
11-89% = Ocedntotal  60-80%% = Frequent 8-
90% = Abtttdaned 1008,
Common

Reaulty

Species Composition of Fish

A total of 50 fish species confined to 3§ genera
belonging to 18 families and eight orders were
recorded from Ayeyawady River, during the study
period. The percentage species composition Order
Cypriniforme was most dominant including 20
species (40%) followed by Siluriformes including
13 species (26%), Perciformes including nine
species (18%), Synbranchiformes including three
species (6%), Clupeiformes including two species
(4%) and Osteoglossiformes, Cyprinodontiformes
and Tetraodontiformes including one species (2%)
each (Figure 2).

During the study period, dominated families
were Cyprinidae with 17 species followed by
Bagridae with five species. The other families
Cobitidae, Sisoridae, Mastacembelidae and
Channidae with three species. The another families
Clupeidae, Siluridae, Schilbeidae and Belontidae
with two species. The rest of all other families were
presented by single specie each from Notopteridae,
Loricariidae, Belanidae, Ambassidae, Cichlidae,
Gobiidae, Anabantidae and Tetraodontidae (Table

1).
Occurrence and Abundance

In the present study, Notopterus notopterus,
Guidusia variegata, Catla catla, Cirrhinus mrigala,
Puntius chola, Aspidoparia morar,
Pterygoplichthys disjunctivus, Xenetodon cancila,
Parambassis ranga, Oreochromis sp. and
Tetraodon cutcutia were found throughout the year
in Ayeyawady River, Mandalay Region (Table 2).

The maximum number of fish species (45
species) and individuals (1024, individuals) were
recorded in December. The minimum number of
fish species (18) and individuals (1127) were found
in April. The highest number of individuals was
found in Puntius chola (15500) and the lowest in
Ctenopharyngodon idellus (15). Among the
collected species Puntius chola showed the highest
relative abundance (0.2538) and the lowest relative
abundance (0.0002) in Ctenopharyngodon idellus.
Based on the relative abundance, 38 species were
found to be as uncommon, seven species common
and five species as very common (Table 2).
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Sencomnlly, during the stody period, the
maximum fumiber of Individuals (33915) and
species (30) were found h cold seaeon. The
minimum fumber of Individonte (12389) and
species (41) were Tound i ot eeneoh (Table 3)

Catch Fregueney of Fish Speeies
In the precem etody, buce oh the catch

frequency five specie, namely, Labeo boga, Labeo
rolita Barbommts gomionofie, Ompok
bimaculatus  nd Glassogobins  ginris  were
recorded #s sbundam. 10 species, hatiely Tabeo
calhasy, Labeo stolicskae, Osteobrama belanger,
Osteobrama crmma. Amblypharymgodon atkinsonii,
Lepidocephalus - herdmorei,  Mystus  cavasins,
Mystus pulcher, Macrognatims aral and Colisa
labiows were considered ne frequent. 13 species,

Catla cotla. Cirrhirms pvigola, Panrives ¢hi),
Salmophasia _ sardinella,  Aspidoparia Wity
(:ngzrm cenia,  Prevygoplichihys  disfriberivy,
Xenentodon  cancila,  Pavambassis  ramgy,
Oreockromis &p. and Terandon entettid Wiy,
moted as common. 20 species, namely, Hilsd ilish,
Labeo angra, Punting savana, Ratamas gittlafy,
Botia  berdmorei, Sperata  aciewlaris, My,
lencophasis, Hemibagrus menoda, Wallags nlh:
Clupisoma proteri, Futropiichthys vachd, Gy,
melanoptera, Bagarins yarrellii, ,\rnnm;gm;ilmd
tebrinms,  Mastacembelns  arntahis, /hmly,’
festudinens,  Trichogaster  pectoralis, ('hnm:'
marulias, Channa Orientalis and Chavira mlmuu
werer assumed as occasional. Two species, uamet-'
Ctenopharyngodon  idellus —and  Acantopy,
choirorhynchos were recorded as sporadic (Tam:

namely, Noroprerts notoplers, Gudusia variegata, ¥

Table 1. Systematic position of fish species recorded from Ayeyawady River Segment, Mandalay Regioy

Order

Family

Scientific Name

1 Ostearlosiformes

2 Clupeiformes

3. Cypriniformes

1. Notopteridae
2. Clupeidae

3 Cyprinidae

1. Notopterns (Pallas, 1769)

2. Hilsa ilisha (Ham., & Buch., 1822)

3. Gudnsia variegata (Day, 1869)

4 Catla (Ham, & Buch,, 1822)

s, Cirrhinus mrigala (Ham., & Buch., 1822)

6. Ctenopharyngodon idellus (Valenciennes,1844)
7. Labeo angra (Ham., & Buch., 1822)

8. Labeo boga (Ham., & Buch., 1822)

9 Labeo calbasu (Ham., & Buch., 1822)

10. Labeo rohita (Ham., & Buch., 1822)

\1. Labeo stoliczkae (Steindachner, 1870)

12. Osteobrama belangeri (Valenciennes, 1844)
13. Osteobrama cunma (Day, 1878)

14, Puntius chola (Ham., & Buch., 1822)

15. Puntius sarana (Ham., & Buch.,, 1822)

16 Barbonymus gonionotus (Bleeker, 1850)

17. Salmophasia sardinella (Valenciennes, 1 842)

4_Siluriformes

5.Cyprinodontiformes
6. Synbranchiformes

4. Cobitidae

5. Bagridae

6. Siluridae
7. Schilbeidae
8. Sisoridae
9. Loricariidae

10. Belonidae
11 Mastacembelidae

18. Amblypharyngodon atkinsonii (Blyth, 1861)
19. Aspidoparia morar (Ham., & Buch,, 1822)
20. Raiamas guttatus (Day, 1869)

21. Acantopsis choirorhynchos (Bleeker, 1854)
22. Botia berdmorei (Blyth, 1861)

23. Lepidocephalus berdmorei (Blyth, 1861)

24. Sperata acicularis (Serraris & Runge, 1999)
25. Mystus cavasius (Ham., & Buch., 1822)

26. Mystus leucophasis (Blyth, 1861)

27. Mystus pulcher (Chaudhuri, 1911)

28. Hemibagrus menoda (Ham., & Buch,, 1822)
29. Ompok bimaculatus (Bloch, 1797)
30, Wallago atru (Schneider, 1801)

31. Clupisoma prateri (Hora, 1937)

32. Eutropiichthys vacha (Ham., & Buch., 1822)
33. Gagata cenia (Ham, and Buch, 1822)

34. Gagata melanoptera ( Roberts & Ferraris, 1998)
35. Bagarius yarrellii  Skyes, 1841)

36. Pterygoplichthys disjunctivus (Weber, 1991)
37. Xenentodon cancila (Ham., & Buch., 1822)
38. Macrognathus aral (Bloch & Schneider,1801)
39. Macrognathus zebrinus (Blyth, 1859)

40. Mastacembelus armatus (Lacepede, 1800)

7 Peres .
. Perciformes 12. Ambassidae 41. Parambassis ranga (Ham., & Buch., 1822)
I13. Cichlidae 42. Oreochromis sp. (Gunther, 1885)
14. Gobiidae 43. Glossogobius giuris (Ham., & Buch., 1822)
15. Anabal.ltldae 44. Anabas testudineus (Bloch, 1795)
16. Belontidae 45. Colisa labiosus (Day, 1876)
. 46. Trichogaster pectoralis (Regan, 1909)
17. Channidae 47. Channa marulius (Ham., & Buch., 1822)
:s‘ Channa orientalis (Bloch & Schneider, 1801)
, ] 9. Channa striatus (Bl
etraodontiformes 18. Tetraodontidae 50. Tetraodon mn;a (OCh.Hml ?is)ﬂwl. 1822)
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Table 3 Seasonal occurrence and abundance of fish species fromy Ayeyavady River Segivent, Mandatay
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Region
—“No.__ Species Name Tor B T Foal
~~"1 Notopterus o Ty 143 1%
2 Hilsailisha I 13 " o
3 Gudusia variegata L1 e KL 144
4 Calla 1% nt LAS] a1
§  Cirrhinns mrigala e () bak ! (]
6 Crenopharyngodon idellus k! ) 13 11
7 Labeo angra 6 N 1] nt
8§ Labeo boga & e 14 Wi
9 Labeo calbasu £ L4 1y (]
10 Labeo rohita L1 145 e "t
11 Labeo stoliczkae 1 L3 a4 |14
12 Osteobrama belangeri % 4 148 L
13 Osteobrama cunma 28 114 A1) [
14 Puntius chola 1 174 1351 (ERL
15 Puntius sarana 1800 iy ARAL (LGET
16 Barbomymus gonionotus 88 10 14 10t
17  Salmophasia sardinella 2050 1 450 L el
18 Ambhpharyngodon atkinsonii $50 628 3400 shns
19 Aspidoparia morar 6%0 873 1150 1005
20 Raiamas guttatus 15 13 13 163
21  Acantopsis choirorlymchox 0 0 pli] pli]
22  Botia berdmorei 10 63 # 155
23 Lepidocephalichthus berdmorei 5 150 50 159
24 Sperawacicularis 5 10 fh 10
25 Mystus cavasius 2% 200 270 760
26 Muystus lencophasis 0 [ 8 16
27  Mystus pulcher 130 [ 550 790
08  Hemibagrus mennda 0 13 39 52
20 Ompok bimaculatus 45 145 195 385
30 Wallago aftu 0 33 60 93
31  Clupisoma prateri 0 45 83 128
32  Futropiichthys vacha 25 105 75 205
33 Gagatacenia 35 160 215 410
34 Gagata melanoptera 0 50 137 187
35 Bagarius yarrellii 15 20 130 165
36  Prerygoplichthys disjunctivus 30 38 50 18
37 Xenentodon cancila 55 74 139 268
38 Macrognathus aral 25 45 80 150
39  Macrognathus zebrinus 24 48 20 92
40 Mastacembelus armatus 12 33 63 108
41 Parambassis ranga 415 655 1715 2785
42  Oreochromis sp. 173 97 626 896
43 Glossogobius giuris 25 78 280 383
44 Anabas testudineus 3 8 24 35
45  Colisa labiosus 5 18 53 76
46 Trichogaster pectoralis 3 5 2 30
47 Charma marulius 1 6 1 18
48 Channa orientalis 4 14 53 n
49  Channa striatus 0 18 29 47
50 Tetraodon cutcutia 41 30 50 L1
Total number of individuals 12389 14727 33915 61054
Total number of species 41 48 - 2
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Tabled  List of collected fish species theit oceurrence frequency (%) and status from Ayeyaw
River Segment, Mandalay Region iy
No $pecies name Occurrence frequency (%) Status
1 Notopteris nolopters 100.00 Common ’
2 Hilsa itisha 50 00 Oceasional N
3 Gudusia variegata 100.00 Common
4 Carla conla 100.00 Common
5 Cirthinns mrigala 100.00 Common
6 Ctenopharymgodon idellis 25.00 Sporadic
] Labeo angra 5813 Occasional
8 Laheo boga 83133 Abutidanes
O laheo calbosn 7500 Frequent
10 Lakeo rohita 8333 Abundance
11 Labeo stolicshae ;i gg Frequent
12 Osteobroma belongeri Frequent
13 Osteobrama cynma 1(;)(;)(;% Frequent
14 Pamtines chola Commng
1S Punrins xarana 5000 Oceasional
16 Barbonvmis gonionotis ;: 2,; Abutidarics
17 Salmophatia sardinella . Comirion
1R Amblypharyngodon atkinsonii 66.66 Frequent
19 Aspidoparia morar 100.00 Common
20 Raiamas guttatns 30.00 Occasional
21 Acantopyis choirorlymchos 25.00 Sporadic
2 Botiaberdmorei 30.00 Oceasional
23 dep”ﬂ’i(’h”"ﬂ‘ berdmorei 66.66 Frequenl
28 Sperataacicularis 58.33 Oceasional
3 Afystuy cavasius 66.66 Frequent
26 Mystus lewcophasis 41.66 Occasional
27 Mystus pulcher 75.00 Frequent
28 Hemibagrus menoda 41.66 Ocessional
29 Ompok bimaculatus 83.33 Abundance
30 Wallago attn 50.00 Occasional
31 Clupisomaprateri 50.00 Occasional
32 Eutropiichthys vacha 5833 Occasional
33 Gagatacenia 91.66 Comation
34 Gagatamelanoptera 50.00 Occasional
35 Bagarius yarrellii 50.00 Occasional
36 . Prerygoplichthys digjunctivus 100.00 Common
37 Xenentodon cancila 100.00 D ———
38 Macrognathus aral 66.66 Frequent
39 Macrognathus zebrinus 58.33 Occasional
40 Mastacembelus armatus 58.33 Oceasional
41 Parmlba.rsi:v ranga 100.00 Comtnon —
42 QOreochromis sp. 100.00 Clowsion
43 Glossogobius giuris 83.33 Khnsiore
44 Anabas testudineus 50.00 Occasional
45 Colisa labiosus 66.66 Frequent
46 Trichogaster pectoralis 50.00 Occasional
47 Charma marulius 50.00 Occasional
48 Charma orientalis 58.33 Occasional
49 Channa striatus 50.00 Occasional
50 Tetraodon cutcutia 100.00 Common

Composition m Osteoglossifor

mes
1 Clupeiformes

B Cypriniformes

m Siluriformes

u Cyprinodontif
ormes

u Synbranchifor
mes

Figure 2. Species composition of fishes in
different orders from Ayeyawady River Segment
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Discussion

Ayeyawady is the Myanmar’s largest river and
most important commercial waterway.In the
present ichthyofaunal study, different fish species
were observed in the Ayeyawady River segment,
Mandalay Region. A total of 50 fish species
belonging to 38 gencra, 18 families and eight
orders were collected during the study petiod.
Many fishes have economic importance and ¢old
after collection in the local fish market. Study
showed that, the members of order Cypriniformes
dominated by 20 species (40%) followed by
Siluriformes 13 species (26%), Perciformes with 9
species (18%), Synbranchiformes with 3 species
(6%), Clupeiformes with two species (4%) and
Osteoglossiformes,  Cyprinodontiformes  and
Tetraodontiformes with one species (2%) each.

The above study reveals that there is dominance
of fish species belonging to order Cypriniformes.
The predomenance of Cypriniformes in the
Ayeyawady River segment is not surprising, since
Cypriniformes is the largest of all fish orders
(Day,1889). Many researchers were also reported
by working on different localities, Aye Aye Thin
(2013), reported 36 fish species in Htanaungdaing
In, Myingyan Twonship. Sanda Maung (2013) also
reported 43 fish species in Pauk In, Pakokku
Township.

In the order Cypriniformes, the number of both
genera and species are higher than those of the
remaining orders. Even the single family
Cyprinidae is represented by 17 species confined
to 11 genera. This finding is an agreement with
Perveen FK and Uddin A (2015), they reported that
cyprinids are the major freshwater fish group and
thus become conspicuous parts of the fauna in
different water bodies.During the study period, the
highest number of species (45) and individuals
(10241) in December and the lowest number of
species (18) and individuals (1127) in April were
recorded. The number of fish species gradually
increased start from July to December. The highest
both number of species and individuals were
captured in December, afterward declined in
January. The lowest both number of species and
individuals in April were captured.

Seasonally, the maximun number of species (50)
and individuals (33915) in cold season and the
minimum number of species (41) and individuals
(12389) in hot season were observed. Pracitally,
inland fisheries can operate all year round but the
amount caugh may vary from season to season.
Freshwater fish are abundant during June to
September of rainy season. During this period
rivers, wetland and floodplains are very productive
as new water activates spawning.Following the
rainy season (October to December) water level in
most inland habitat starts leveling off. This enables

fishers o easily decess grown fleh walng varione
fishing geare. Fishing ean be done all vear ot in
rivers and Takes (Khin Maung Aye of of . 1996
¢ited by Hray Htdy Sein, 2010)

T the precent stidy, |1 species weee cdirghted
thronghowt the yedr in Ayeyawady River. Among
these spocies, Provygaplichthys disfisiettvity and
Tetraodon entemtia aré of o cormetical value
becanse it is generdlly not conatimed 4s fond The
remaining  fish species are more o less
commercidlly important in the local matkets as
nuttitious food for the local cotsurmers.

During the study petiod, based o the relative
abundance, five species were recorded as very
commom, seven species das commom and 38
species as uncommon. Based on the occurrence
frequency, 13 species were as common, 20 species
were as occasional, five species were as abundant,
10 species as frequent and two species as
sporadic.Fish and other aquatic resources are
important to human livelihoods especially in many
developing countries. The Ayeyawady River
supports diverse and abundant population of
freshwater fishes in myanmar. The floodplains of
the Ayeyawady River are highly productive and
play an important role in the ecology of the river
system. Therefore, Ayeyawady River becomes an
important role for food and economy of the people
in Myanmar. Ayeyawady River also provide
livelihood for many population near the river.

Conclusions

The Ayeyawady River is one of the largest
rivers in Myanmar  and most important
commercial waterway. The Ayeyawady is also the
engine of the Myanmar economy. It is an important
natural shelter for many aquatic flora and fauna. It
feeds the country’s population with fish and rice
and enable good to be transported to people up and
down the river. Therefore, Ayeyawady River is
important to both Myanmar’ economy and society.
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Assessment of Water Quatity with Tadieatare af Zanphatitions aind Plivelens.
Chemical Paramreters b Maevwmnet Wethawd, Myanmiae
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Atttigy Avitige, Tectires, 76000y Drptartivent, Uiiverley of Yahigion
Nathg Zizawat Zaw, Aeietant Tactier, Zaalagy Deplartittent, Patingiv( tinlveraily

Abetvact

To be tssesend the venter quatity of Viseysgva wethaind e dhiby wan cindivetod (s T S00H G Shey
2017, Moeviripyi Wedland Witdfife Sosctomy e Toeated i Wagd Diviaton 10 i o b die ggfie witlumte
since 1t stpports service finctione s hatvvars far whany Riddiversity Tie alim of the pregent stidy (4t emeay
the waiter quatity of fhis twefland asd fhe Sectives ave (1) 1 asceat manthly faehmtione of ooplod o
abundahce whd diversity, (i th ahalyze the relatianalipt Betwvenit physien chietsical chapsetitintion gpd
rooplankion fhishn ahd (1if) o evatunte seasdmal elarges i veater dquality indes (WOTE Fhe datis eirdleetion of
zooplankioh tvas tiade 1h (hree catyplidg oitee Aottty aind fhycleal pacsmeters of water wete aly eeerided
Water quatity index (WQT) is comronly weed far e detection dnd evahuation of water Tis b araly fedf the
datn, Shannon Diversity Thdex “H, Pietott Eventess Tndex 1, Sithpeon Diveesity tndes 0% and Margalef
Diversity Thdex “Ma® were tisad Th this stody, it had beeit dote ot the seasaral fuetuations of portrplankton
fauna and its relation to physico-chemical eharacteristics of this freshwater wetland A total of 47 specien of
zooplankion were found, the species richivess of the group rotifer (37 4%6) wae highest The rotifer dominated
the overall compositions, it means that water body is mesosaprobic condition. Accotding to Shanton index
(H) values and Margalef diversity index almost the habitat structures ate polluted and degeaded The compted
WQI value 1964899 also indicated as the water is poor condition. Based on the resuft, water quatity of
Moeyungyi wetland is mesosaprobic (slightly polluted with organic matter) and poor condition that provides

the aquatic biodiversity.

Keywords: Moeyungyi wetland, zooplanktons, physico-chemical parameters.

Introduction

In ecological point of view wetlands are very
jmportant for biodiversity, Wetlands have played
an important role for humankind especially in
tropical regions. These are characterized by a large
number of ecological niches and harbour a
significant percentage of world’s biological
diversity. (Brock and Jarman 2000) The richness of
wetlands depends a lot on its plankton community
because they are placed on the base of the food
pyramid (Groot (1992).

Livestock treading in the wetland physically
damages plants, causes soil disturbance, increases
turbidity, compacts the soil, and creates bare
ground. These changes can alter water clarity,
microclimate, the infiltration of water and air into
the soil, soil strength and carbon stores. This
adversely affects plant growth, results in
compositional changes in vegetation, and can
affect soil organisms and nutrient processing (van
der Valk 1986).

The definition proposed by UNEP (United
Nations Environment Programme) emphasizes the
contribution of organic matter: “Eutrophication”
is defined as an environmental disturbance caused
by excessive supply of organic matter. (Karydis
2009)

Moeyungyi wetland is the man-made reservoir.
It is one of the major wetlands since it supports
services function for many biodiversity and it is the
first Ramsar site in Myanmar (2004, Ramsar site
No.1431). It has a unique production service. It is

a mass production of leech, this production is
related to buffalo population. There are over 5000
buffalos grazing into Moeyungyi wetland and they
discharge a lot of dung and urine into the water.
This can cause the rich of nutrient and organic
pollution to the water.

One way to detect disturbance impact upon
wetlands is to analyze changes in communities of
organisms that are particularly sensitive to
environmental change. Zooplankton, consisting of
the microcrustacean groups Copepoda and
Cladoceran, as well as all individuals from the
phylum Rotifera, have been assessed as indicators
in freshwater ecological disturbance studies (Holt
& Miller, 2011), examining individual groups and
their combined communities as a whole.

Zooplankton can also be used as “bioindicators™
for water pollution studies, because their
occurrence, vitality and responses, change under
adverse environmental conditions (Oliver, 1996).

The zooplanktons have short life span and their
community often dramatically changes in response
to the changes in the physico-chemical properties
of the aquatic environment. Pollution firstly affects
the physico-chemical characteristics of the wetland
then systematically destroys the community
structure, disturbing the delicate food web and is
also hazardous to the public health (Jindal and
Sharma, 2011).

And another way to detect the disturbance

impact water quality index (WQI) was used in this
study, this method is commonly used for the
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detection and cvaluation of water pollution and
may be defined as “A rating reflecting index of
different quality parameters on the overall quality
of water” (Mishra and Patel, 2004).

In Moeyungyi wetland, no systematic work has
been done on the seasonal fluctuations of
zooplankton fauna and its relation to physico-
chemical characteristics of this freshwater wetland.
Moreover, it was observed that this wetland has not
been exploited carlier for water quality
assessments have been carried out during the study
period. The present study measures ater
parameters such as chemical and physical factors
of water were expected to have cffects on
zooplankton community structure.

Aim and objectives-

The aim of the study is to assess the water
quality of Moeyungyi wetland and the objectives
of this study are-

i) to assess monthly fluctuations of
zooplankton abundance and diversity
of the study sites

ii) to analyze the relationship between
physico-chemical characteristics and
zooplankton fauna in this wetland

ili) to evaluate seasonal changes in water
quality index (WQI)

Materials and Methods
Study area

Moeyungyi Wetland Wildlife Sanctuary (WWS)
is located in the administrative region of Bago in
Myanmar, 25 km north-northeast of Bago town. It
is located in the latitude 17°30° 16" to 17 36" 16”
N and longitude 96° 31" 47°" to 96° 40" 26" 'E.The
Sanctuary covers 10,360 ha, 82% of which is
freshwater marshes, 10% is permanently covered
by the lake and 8% is cultivated land in the dry
season (rice paddies). :

Study period

The study was carried out from June, 2016 to
May, 2017, During the study period, sampling was
made monthly.

Data collection and preservation of zooplankton
samples

To be collected the zooplanktons, three
sampling sites were chosen (two buffalo grazing
sites and one (non grazing) open water site). In
each sampling site, a total of 100 liters of water was
being filtered with plankton net (mesh size 100pm)
and data collection was carried out monthly. All
samples were preserved in 5% formaldehyde
solution. The taxonomical identification and
numbers of population abundance of water sample

were done by drop count method under th
microscope. ’

To be calculated the water quality index (Woq
the physical and chemical water parameters 4 )
were recorded monthly. "

Identification of zooplankton fauna

Taxonomic identification was carried
following Edmondson (1959), Koste :onou_”
Segers (1995), Pennak (1966), Pennak ( 1978) i
Sharma(1999).

Data analysis

Species diversity, abundance and richneg, .
determined by following Solow (1993) and ;.
(1975) and used following diversity indices.

1. Shannon Diversity Index “H"”
H = £ [(ni /N) x (In ni / N)]
H: Shannon Diversity Index

ni: Number of individuals belonging to ;
species

N: Total number of individuals
2. Piclou Evenness Index “J”
J=H/Hmax
J: Pielou evenness index
H: The observed value of Shannon index
Hmax : InS
S: Total number of species
3. Simpson Diversity Index"D"”
Simpson’s index of dominance:
D=X ni (ni-1)/N (N-1)

Where, ni = the total number of individuals ofa
particular species. N = the total number of
individuals of all species.

Simpson’s index of diversity: 1 =D
4. Margalef Diversity Index “Ma”

Ma=(S-1)/InN

Ma: Margalef Diversity Index

S: Total number of species

N: Total number of individuals

Where S= total number of species

N= total density, Ni= density of individua
species
Study of water quality
For the study of water quality parameters,

three samplings were made in the Moeyungi
wetland.
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Application of the WQI (Water Quality Indices )

This study is an attempt to evaluate the water
quality of Moeyungyi wetland. For this purpose,
nine water quality parameters have been selected
which are: total dissolved solid (TDS), pH,
dissolved oxygen (DO), biological oxygen demand

(BOD), ammonia  (NH3), "
turbidity, nitrate (NO3), nitite jpor = § §I
(NO2) and Phosphorus. In the i=l i

formulation of WQI, the importance of various
parameters depends on the intended use of water,
the ‘standards’ (permissible values of various
parameters) for the water used in this study are
those recommended by the WHO. The calculation
and formulation of the WQI involved the following
steps: In the first step, each of the nine parameters
has been assigned a weight (4/;) ranging from 1
to 4 depending on the references used are shown in
Table 6 (Abdul Hameed M. Jawad Alobaidy,
Haider S. Abid, Bahram K. Maulood, 2010). In the
second step, the relative weight (RW) was
calculated by using the following equation:

AWI-

h

z AWi
i=]

where, RV =the relative weight, A1V = the assigned

weight of each parameter, n = the number of

parameters. The calculated relative weight (RF)
values of each parameter are shown in Table 6.

1)

In the third step, a quality rating scale (Q)), except

i |10 2

=| = X

9 5, 0}

pH and DO, for all the parameter was assigned by
dividing its concentration in each water sample by
its respective standard according to the drinking
water guideline recommended by the drinking
water standards, the result was then multiplied by
100.

The pH or DO quality rating was computed on the
basis of, where, 0 = the quality rating, C; = value

0 [C" 'V’] 100 Q)
| — X
pH,DO SI'VI

of the water quality parameter get from the
recorded and laboratory analysis, Si = value of the
water  quality parameter obtained from
recommended WHO standard of corresponding
parameter, Vi = the ideal value which is considered
as 7.0 for pH and 14.6 for DO. Equations (2) and
(3), when a pollutant is totally absent in the water
sample the O, = 0 and when the value of this
parameter is just equal to its permissible value the
0. = 100. Thus the O: value is higher, the water is
more polluted. Finally, for computing the WQI, the

sub indices (1) were first calculated fot each
patametet, and then used to compute the WOl as in
the following equations:

S[i - R”/)(Qi

Figure 2. Map of'the study site

Result
A total of 47 species of zooplankton were
sampled from Moeyuggyi wetland throughout the
study period. Which was represented by Rotifera
(28 species), Cladocera (13 species) and Copepoda
( 6 species). Rotifera was represented by the

families Brachionidae (14 - species),
Testudinellidae (4 species), Asplanchnidae (2
species),  Tricocercidawe (2 species),
Notommatidae, gastropidae, Lecanidae,
Synchaetidae, Hexarthridae and Philodinidae were
each with only 1 species respectively. The
representative Cladocera families were Chydoridae
(5 species), Bosminidae (1 species), Daphnidae (5
species) and Sididae (2 species). Copepoda was
represented by the families Cyclopoidae (2
species), Diaptomidae (2 species), Calanoidae,
Centropagidae and Harpacticoidae, each one with
Ispecies. Monthly dominant species of rotifer in all
sampling sites was show in Table 1, for cladoceran
in table 2 and for those of copepods in Table 3. The
most dominant rotifer species is Keratella
cochlearis which was found in all sampling sites.
Bosmina coregoni and Diaphamosona brachyurum
are the most dominant species of cladocerans in all
sites. In the order Copepoda, Calanoid sp and
Cyclopoid sp were found in all sampling sites and
they are dominant.
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Table. 6. Assigned weight values

References number

Parameters TR TR A N
pli(pH unit) ' D T N N B B ]|
DO (mg/l) PO T I A 40
BOD (mg/L) 3 03 3 2 3 3 4 1 1
Turbidity(NTU) 2 2 4 < « 4 - 2 14
Tomldissolved solids(TDS) 4 4 4 4 4 4 4 4 4
nitrate NO3 (/1) s 3 « 3 2 12 .1 21
nitrite NO2 (pg/L) 02 . .2 2 -2 10
Phosphorus N T DT N B 1

Table 7. Caleulation of RIV, O, ST & WQ! values from the water quality parameters.
Assigned  Relative  Quality

Water quality e weight rating Sub-indices

standard p _w ®h @ O
pH(pH unit) 65-8.5(80) 11 0.101449 227037037  -2.70813
DO (mg/L) 5.0 40 0.193237  109.5355903  17.17939
BOD (mg/L) 5.0 3 0.144928  104.3009259  19.32367
Turbidity (NTU) 5.0 24 0.115942 3244398148  159.0982
Total dissolved solids (TDS) 500 40 0.193237 4256018519 114117
nitrate NOj (ug/L) 50.0 22 0.10628  10.76157407  1.508588
nitrite NO; (ug/L) 3.0 2.0 0.096618 0.388117284  0.092145
Phosphate 1.0 1.0 0.048309  9.550925926  0.854804
worI 196.4899

The computed WQI values; 50= Excellent, 50-100 = Good, 100-200 = Poor, 200-300 = Very poor, >300 = Unsuitable
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Discussion

In the result, Shannon index “H” values
are the range between 0.50 to 2,68 in all sampling
sites, it means that the habitat structures are
polluted and degraded. The almost calculated
Piclou Evenness Index “J" values of Rotifer are
closer to 1 in all sites, it means that the individuals
are distributed equally. Tn sites 1 and 2, “J” vales
of Cladocera are above 0.6, it means that the
individuals are likely distributed equally, The
calculated “J" vales of Copepoda are not closer to
1, it means that the individuals are not distributed
equally. The Margalef index commonly varies
between 1 and 5, the larger the index indicates the
healthier body of water. According to the result of
Margalef diversity index towards between 0.3 to
3.8, therefore the wetland water body is moderately
polluted.

Physico-Chemical Characteristics

During the study period, the pH values ranges
from 6.31 to 7.59. The maximum pH value was
recorded in the month of February and minimum in
the month of November, pH was alkaline
throughout the study period. The values of DO
slightly fluctuate; the maximum values were
recorded 7.06 mg/l in the month of February and
minimum values 4mg/l in the month of November.
The high DO is attributed due to high temperature
during that month of February. The turbidity of
water fluctuated range from 20 to 27INTU. The
maximum value was recorded in all grazing sites
as this comprises with other non-grazing sites
(open water). The maximum turbidity in grazing
sites may be due to buffalo grazing activities and
lowest water level during the study period. The
value of phosphate ranges from 0.05 mg/l to 0.42
mg/l. The value of phosphate was recorded in
stabilizing of all study sites. The value of nitrate
ranges from 0 to 16 mg/1. The high value of 16 mg/l
was observed in grazing site 1due to very shallow

water condition, discharge of buffalo sewage (dung

and urine) and the fertilizer run off from paddy
field. The value of ammonia ranges from 0.25 mg/l
to 1.8 mg/l. The amount of ammonia concentration
was observed in levels above 0.1 mg/l N, this
indicate the possibility of pollution and
contamination of water bodies due to the buffalo
grazing activities and also used to cultivation of
rice field around the dry area of wetland.

The zooplankton population exhibited
correlation with nine parameters in Moeyungyi
wetland, The parameters of biological oxygen
demand (BOD) and turbidity exposed negative
correlation with zooplankton population. Turbidity
showed the highest negative correlation (r=-
o“.zsoov and dissolved oxygen revealed the
highest positive correlation (r = 0.913439).

The calculated valve of WQI 196.480¢
included in the range of 100 — 200, The Valyg, h
quality rating (Q) and sub-indices () of tury; g.o_
are notably higher than other parameters, G, :
is one of the factors that causing turbid water om__;
wetland. The result of WQI value indicateg s.s_
quality of the wetland is poor condition, Uy

Conclusion
During the research period, the wetland quality
evaluated with three parameters; Yy

(1) abundance of zooplankion diversi

indicator, W 2 biy

(il) their relation with physicomche, .
characteristics as physical factors and aa_s_

"y

(iif) water quality index (QWT) assessmen;

A total of 47 species of zooplankton were f
from the Moeyungyi wetland. The species znm____z
of the group rotifer (57.4%) was highest, A asn_
26 species of rotifera belonging to 14 genery log
10 families were found during the per &5_
investigation, These were followed by cladog of
The rotifera dominated the overall Savoum__agﬁ.
water body followed by the cladocera but ¢, On g
species shows comparatively more :csvows
dominance in Moeyungyi wetland, SS&
chemical parameters indicate prevalence -
desirable quality of water in the wetlands py N
grazing sites and non-grazing sites _Eé_m_ |
zooplankton  diversity but higher Sou_gwm.
density stipulates the gradual deterioration of e
bodies. e

According to the investigation of W
196.4899, although by overall wate
wetland is poor levels but individual parametr;
analysis gives more accurate problems of the
wetlands. Hence although by WQI study
Mocyungyi wetland has poor condition, by its
likely to become more contaminated in negy
future.Understanding of the wetlands and they
quality assessment become increasingly more g
more important in the future climatic change
scenario, hence more accurate and extensive study
of water quality of wetlands is worth requirement.

In the present study, both the zooplanktons and
physical parameters are indicated Moeyungyi
wetland is moderately polluted with organic matter
This condition is good for food chain of wetla
ecosystem, it provides the nutrients for te
fundamental autotrophs and then higher troptic
levels. There are many effects of grazing it
wetland but it has input the organic nutrients (from
their dung and urine) into wetland and it passively
maintains the abundances of biodiversity. Finall,
the water quality of Moeyungyi wetland is
mesosaprobic and the study will help to consert
the biodiversity of the wetland.

Ql valygg
T quality f
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depth zones.

ZOL 019

Seasonal distribution of fish species in Duya “In” leasable fishery in Hinthada
District, Ayeyawady Delta Region
Kyi Thar Myint, Assistant Lecturer, Department of Zoology, University af Yangon
Aye Aye Ko, Pro-Rector, University of Myitkyina
Cherry, Associate professor, Department of Zoology, Bamaw University
Khin Maung Soe, National Programs Advisor, WotldFish Myarimar

Abstract
The catch weight quantity of natural fish and replenish fish in Buya “In" leasable Fishery was tecorded
in respect to different fishing zones of the water depth for three years from January 2016 to December
2018, Relevant to the different fishing zones in Duya has sectioned Zone-f (3.5m) Bay chaung, Zofe-
11 (2. 5m) Yin tike kone, Zone- 11T (5.5m) Phayar gyi kyun, Zone 1V (8 5m) Duya, and Zone-V (11 45
m) Pauk yoo respectively, 1t was identified 23 natural fish species and fout replenish fish species from
ol water depth zones. According to the monthly samples, the total catch weight of natural fish in 2016
was higher than that of 2017 and 2018, but trended was slightly increased again in 2018. Relating to
the catch weight of replenished species, it was observed Lhe lowest in 2016, howevet it was increased
in 2017 then slightly decreased in 2018, Within these three years of studied, the total catch weight of
replenish and natural Tish were significantly difTerent found to be varied between the different water

Keywords: 1easable fishery, natural fish species, replenish fish species, water depth zoncs

Introduction

Formally, “Duya leasable fishery” so call
traditionally “In" was connected with Ayeyawady
River and formed enriched spawning and nursery
ground for several natural fish species, which
favored the Duya leasable fishery “In" as one of
the most productive leasable fisheries in Myanmar.

However, construction of an irrigated
dam along the west bank of Ayeyawady River at
the segment in Hinthada Township had interfered
the migratory path of brood and fingerlings of
natural fish species between the “In” and the
Ayeyawady River. Over the time, population size
of natural fish in the area began to decline and
impacted fish production. Moreover, some
confined migratory species begun vulnerable from
extinct. Nowadays, Duya “In” leasable fishery is
formed as oxbow like confined water body or a
Teservoir. ;

In view of more fish supply for food
security, counter measure against declining catch
of natural fish species has been replenishing with
common commercial aquaculture species: mainly
of hatchery breed Labeo rohita (Rohu) and wild
collected Cirrhinus mrigala (mrigala) and Catla
catla (Catla), and Oreochromis niloticus (Nile
tilapia). Also replenish were high market valued
but non—a?uaculture local species such as carplets,
puntius, feather-back, snakehead, mola-carplet,
sheat catfish, gobies, calbasu carp, nandina carp
were not much as the aquaculture species.

At the present, catch weight from the

Duya "In" becomes increase due to the growing of

simultaneously replenished and recruited fish

species. Naturally breeding of Tilapia, Rohu carp

and other replenish local species propagating in

tthhe Duya “In” seems boosted fish production from
¢ area.

_In this context, present study was carried
out to identify the following objectives:

- the natural and replenished fish species
found in the study area

150

- the spatial and temporal distribution of figy
between the fishing

zones by water depth

Materials and methods
Study area and study period

Duya “In”, is one of the famous leasabl,
fisheries at Duya village in Hinthada District iy
Ayeyawady Delta Region (Fig.1). Study periog
was lasted three years from January 2016
December 2018.

Duya “In” is located about 103
kilometer to the south of Hinthada Township. The
water surface area covered about (427) hectare
where a land of about 104 hectares emerged at the
center of Duya “In”. There are five fishing villages
along the perimeter, which are —

Bay chaung village: (17.57°N - 17.56'N:
95.48°E - 95.49°E) covering about1421.14k
m?, depth ranged about 1.85-3.5 m.

Yin tike kone village: (17.54°N - 17.55'N;
95.50°E 95.52°E) covering about
612.37km?, depth ranged about 1.85-4.5 m.

Phyar gyi kyun village: (17.55"N -17.57N;
95.49° E-95.50° E) covering about
1657.567km?, depth ranged about 1.85-5.5
m, x

Duya village: (17.55° N - 17.56'N; 95.48°E-
95.49°E) covering about 2074.19k m?, depth
ranged about 1.85-8.50 m.

Pauk yoo village (17.54" N - 17.55"N; 95.49"
E - 95.50" E) covering about 1634.56 km’,
depth ranged about 1.85-11.45m .

The bottom topography is varied from flat
ground, basin like, steep slopes to a deep narrow
channel. Maximum depth of 10.95 m was found in
the south western part of the leasable fishery “In”.
The bottom profile of the eastern and northem
parts was found plain. The depth was ranged
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TR ,
the profile of Duya “In" leasable fishery
(Source: Google Earth)

Monthly sampling was randomly catried out
from the commercial fishing by using different
fishing nets. The replenish carp species were
captured by cast net of 3 meter diameter, seine net
with the mesh sizes of 10.12 cm and 7.62 cm and
set gill net with the mesh size of 11.43 cm. Natural
fish species were captured by seine net with the
mesh size of 1.27 cm and set gill net with the mesh
size of 2.54 cm.

At least 20 samples were collected and
measured length and weight. Total length was
measured by using putich paper and measuring
board for the fishes smaller than 50 em (< 50 ¢m)
Those fishes larger than 50 em and above were
measured h({ measuritg tape. Individual weight of
the sampled fishes was measured by a tog loading
balance and then recorded all measurerents.
Catch quantities for all species also were recorded.
The identification of fish was followed and
referred to Carpenter and Niem, (199%) and
Talwar and Jhingran (1991).

Results

Throughout the study period from
January 2016 to December 2018, it was identified
23 natural fish species and 4 replenished fish
species from Dura “In". These species belong to
%0 genera from 16 families under 6 orders (Table

.

The carp and other species use for
annually replenishing were identified and listed
(Table 2). The natural fish species composition
was identified and listed (Table 3).

Table 1. Species composition from the total catch of Duya “In”

Sr. Specics Total
No Order Family Genus Replenish _Natural _ Species
1  Osteoglossiformes 1 1 - 1 1
2 Clupeiformes 1 1 1 1
3 Cypriniformes 1 8 3 8 10
4  Siluriformes 2 2 - 4 5
5 Cyprinodontiformes 2 2 . 2 2
6 Perciformes 6 6 1 7 8
Total 16 20 4 23 27

Table 2. Replenish fish species recorded from Duya “In” Leasable Fishery

Sr.

No Order Family Genus Species
1 Cypriniformes  Cyprinidae  Catla Catla catla (Hamilton- Buchanan, 1822)
Cirrhinus Cirrhinus mrigala {Hamilton-
Buchanan,1822)
Lobeo Labeo rohita (Hamilton-Buchanan,1822)
Oreochrom

2 Perciformes Chiclidae is

Oreochromis niloticus (Linnaeus ,1757)
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Table 3. Natural fish species recorded from Duya “In” Leasable Fishery

152 Order Family Crenus Species s
1 Osteoplossiforthes Notopterus Notopterns }{0]":{; ;:7;%;";}"”"3
2 Clupeiformes Engtailididae Stolephorus iro’fcrhor;;; .
; abeo calbasu
3 Cypriniformes Cyprinidae Labeo ( Hantilton - Buchanan , 1822 )
Osteobrama belangeri
Osteobrama ( Valeciennes ) , 1844
Osteobrama cunma
Osteobrama ( Hamilton -Buchanan , 1878
Puntius sophore
Punttus ( Hamilton -Buchanan , 1822
Amblypharyngodon mola
Amblypharyngodon —{ ytamition - Buchanan, 1821 )
Branchidanio choprai
Botiinae Branchidanto (;rm .19;3; o
i Rashora rashora
Engraulidae Rasbora ( Hamilton -Buchanan , 1822 )
Lepidocephalus annandalei
Cobitidac Lepidocephalus ( Chaudhar 1912 )
- Bagridae Sperata Sperata aor
4 Siluriformes i (F.Hamilton,1822 )
Mystus Mystus gullo
( Hamilton -Buchanan , 1822 )
e Ompok bimaculatus
Siluridac Ompok (Bloch,1797 )
Wallago Wallago attu ( Schneider, 1301 )
. Hyporhamphus limbatus
S Cyprinidontiformes . Hemiramphidae Hemiramphidae (vﬂmimpef;nes , 1846)
) Xenodon cancila
Belondidae Xenentodon (Hamilton - Buchanan 182
] ] Parambassis ranga
6 Perciformes ~ Ambassidae Parambassis ( F. Hamilton, 1822)
. Belontidae Colisa Colisa fasciatus (Schneider, 1801)
; Channa striatus ( Bloch , 1793 )
Channidae Channa Channa marulius (Bloch , 1793)
. G " Glossogobius giruris
 Gobiidae Glossogobius ( Hamilton - Buchanan , 1822 )
- Macrognathus zebrinus
Mastacembalidse ~ Macrognathus (Blyth, 1859)
Badis badis
Nandinae Badis

(Hamilton - Buchanan, 1822)

Table 4. Comparison of seasonal total catch weight of natural and replenish fish from Duya “In”

2016
2016

Fishing Zones Natural Fish (Kg) Replenish Fish (Kg)

Hot Rain Cool Total Hot Rain Cool  Total
Z1,35m
Baycheung 208556 49789 77825 334001 47948 42345 4067  943.60
Z-JL,45m
Yintaikkone 265434 63879 88662 417975 78263 49766 8627 136656
Z1,55m
Phayar gyi 305869 40598 104247 4507.14 118548 61034 9648 189230
kyun
ZIV,85m
Duya 325345 31798 75656 432799 339877 69374  117.82 421033
ZV,llm
Paukyoo 349623 23398  559.79  4290.00 428463 80224 12363 521050 _
Total 1454827 209462 402369 20168.69 1013099 302743 46487 1362329

71% 10% 19% 100% 57% 20% 3% 100%
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During the year 2016, total catch weight
was recorded (20168.69) kg and (13623.29) kg for
natural fish and replenished species respectively.

The scasonal catch weight of natural fish
species composition was most 71% in the hot
summer during February to May. However,
declined to 10% in the monsoon months of June
to September; then in the cool season, the catch
was again increased to 19%, which is almost
double to that of monsoon catch.

Relating to the catch of replenish species
in 2016, the highest composition of 57% was
captured in hot summer months followed by 20%
and 23 % in the rainy and cool respectively (Table.
4 and Fig. 3)

Table.5 Comparison of seasonal total catch weight of natural and replenish fish from Duya “In”
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Fig. 3 Catch weight (%) of natural and replenish fish
in different fishing zones 2016

During 2016, catch weight composition of natural
fish species from the different water depth zone
was found, Zone IIl Phayar gyi kyun stands top of
the list with (22%), followed by Duya and Pauk

yoo with (21%), while Yin tike kone shared (20%).

The least composition of (16%) was found in Bay
chaung was observed (Fig. 3).

In the case of the catch weight
composition for replenish fishes in 2016, the
highest composition of 38% was from Pauk yoo
areas, while it was 31% in Duya and only 7% was
observed in Bay chaung (Fig. 3).

2017
2017
Fishing Natural Fish (Kg) Replenished Fish (Kg)
Zones
Hot Rain Cool Total Hot Rain Cool Total

ZL35m

Bay chaung  899.93 47594 389.96 176583 97936 647.36 113.76 174048
ZI,45m

Yin taik kone  992.84 51299  498.61 200444  1879.55 707.23 179.82 2766.6
ZI,55m

Phayar gyi 1098.86 31693 638.87 205466  3848.59 867.34 22879 494472

kyun

Z1V,85m

Duya 119786 30499  369.67 187252  8758.70 97726 22728 9963.24
Z-V,llm

Pauk yoo 1295.63  298.14  298.78

1892.55  8988.64 1204.21 28236 10475.21

5485.12 190899  2195.89
Toal 57% 20% 2%

050025 2445484 44034 103201 2989025
100% 82% 15% 3% 100%
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In 2017 as a whole total catch weight for natural

fish and replenish were (9590) kg and (29890.25) ;gj
kg respectively 0%

The seasonal catch weight composition & K
of natural fish was found the highest in hot season 2 1o ' e B
from February to May (57%), while it was the g 10% i I
Teast with 20% in the monsoon months from June g % ; N
to September. u 3, ", Cm, PR P

1,45 v, 1
w1 35m lggs

nay | Vin ke | POer |0 Pank
chmmg' kone ﬁm’" | Duya ' yea
| [Nani | 6% u'j\‘ZI i 2% | 0% | 2w
: | mReplenish | 6% g% | im% | 3% | 3w
* Natural Fish »Replenish Fish | Fig. 3 Catch weight (%) of natura and replenish fish i ity
ﬁshing zones 201 7

The trends of scasonal catch weight
composition for the replenish species was the
highest with 82% in the hot summer of February

-
5

# Noregl Finh
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‘ $959394%3

Bay Yintke Phayar
chaung  kone  gyikym
Fig.4 Catch weight of natural and replenish
fish in different fishing zones 2017

S

|
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|
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to May. It was declined to 15% in monsoon, then i Bopthwey Tiatteins rigm e

the least of 3% in cool season was recorded (Table i Fig. 6 Catchweight of natural and replenish fish
5) differeut fisliug zones 2018

Table 6. Comparison of seasonal total catch welght of natural and replemsh fish from Duya
“In” 2018

2018
Fishing Zones Natural Fish (Kg) Replenish Fish (Kg)
Hot Rain Cool Total Hot Rain Cool Total
Z1,35m
Bay Choung 149488 63944 1024.35 315867 1114.89 192,78 75.26 1382.93
ZIL45m
YinTeikKone 156849 80378 121634 3588.61 2320.63 369.67 82.78 2773.08
ZAL55m
Phayar gyi 166748  649.86 1404.61 372195 4992.36 761.93 10236  5862.65
Kyun
ZIV,85m 4
Duya 1799.87 39896  924.65 312348 758025 896.39 128.79  8680.12
Z-V,1im
Pauk Yoo 1982.68  307.34 856.83 3146.85 8086.34 971.82 20348  9267.64
Total 8513.4 279938 542678 1673956 2409447 320459  592.67 27891.73
51% 17% 32% 100% 87% 11% 2% 100%

In 2017, overall total catch weight for
natural fish from all water depth zones were
(9590.25) kg. Of which, the catch composition
from Yin tike kone and Phayar gyi kyun shared
21% each as at the top of the list. In Duya and Pauk
yoo performed more or less similar catch weight
that sharing 20% each of the total catch. The catch
in Bay chaung was observed the least with 18%
only (Fig 5).

For the replenish fish in 2017, from the
highest catch weight composition was found in the
deepest zones with 35% and 33% in Pauk yoo and
Duya respectively. The moderate composition of
17% was observed in Phayar gyi kyun, while Yin
tike kone shared 9%. The least catch composition
of 6% was found in Bay Chaung respectively (Fig
5).

In the year 2018, the catch quantity was
(16739.56) kg and (27891.73) kg for natural fish
species and replenished fish species respectively.

CamScanner


https://v3.camscanner.com/user/download

Ist Myanmar Intemational Science and Culture Conference 2019

The trends of seasonal catch weight
composition for natural fish was 51% in summer
of February to May. The lowest composition 17%
in the monsoon of June to September. Then
significantly increased up to 32% from October to

January.

Seasonal catch weight composition of
replenish species was found the highest of 87% in
the summer, but it was only 11% in the monsoon
followed by lowest catch weight composition of
2% was recorded 2% in cool season (Table. 6 and
Fig. 6).

As an overall, the highest total catch
weight (44%) of natural fish were recorded in
2016.1n 2017 the total catch weight was decreased
as almost half (20%) ta that 2016. fn the year 2018
overall catch weight seemed increased (36%)
(Table.7)

Total three years catch of natural fish in
different water depth fishing zones, the catch
weight was the highest in 23(22%) followed by
Z2(21%), Z4(20%), Z5(20%), and Z.1(18%). Total
catch weight of natural fish from different fishing
zones in three years were significantly different

Table.7 Yearly total catch weight of natural fish in different fishing zones

St

Catch weight (kg) of Natutal Fish

No. YO 7 73 74 75 ol %
1 2016 334001 4179.75 4507.14 432799 4290.00 2064489 44
2 2017 176583 200444 2054.66 1872.52 1892.55 9590.00 20
3 2018 315867 358861 3721.95 312348 3146.85 1673956 36
Total __8264.51 97728 10283.8 9323.99 93294 4697445 100
% 18 21 22 20 20 100
Table.8 Yearly total catch weight of replenish fish in different fishing zones
St. Catch weight (kg) of Replenish Fish "
No. Y T p jhz:l, 4 . e
1 2016 94360 136656 189230 421033 521050 1362329 19
2 2017 174048 2766.60 4944.72 996324 1047521 2989025 42
3 2018 138293 277308 5862.65  8680.12 9267.6 2796642 39
Total  4067.01 690624 12699.67 22853.69 2495335 7147996 100
% 6 10 18 32 35 100
In 2018, the catch weight composition of (r'S 540, p—O 031 in Z1; t=5.016, p=0.038 in Z2;
natural fish species from different depth was the .~ f
highest 21% in Zone II (Yin Taik Kone) and 22% ! - ;
in Zone- Il (Phayar gyi kyun). In Z-1 (Bay | 5 & ;
chaung), Zone- IV (Duya) and Z-V (Pauk yoo) | & "E . j
shared the same composition of 19% each were | % 5 ;
recorded. : £ W0 g ’
i o I | | W 0 - B
i % l i 2016 2007 2018 i
I ® | mBay chaung @ Yin ke kone wPhayar gyikywn = Duva mPask yoo |
E " F '8 rm | Fig & Coanparison of the anual catch weight of sanural
i R § E . bt | i fish in different. water zones
§ % By 20 M § < : | ]
I i o o 8% |
i % t ] - |
| “l'z,ls b, | g l‘m {TFI‘ |
‘ | & 5 ‘Z-ILQS lel 55? ZIV, } g 15% EI, :. i
i | Bay Yinuke m)u. m { T % §o! %
i ¥c_hlgn: kone gytkyun sl . 34 % » i
| -mml IECRECRE: NN 3 il WS
| [wReplenih % | 0% 2% | 31% R T T
Fig. 7 Catch weight (%) of natural and replenish fish ‘wBay chaung 16% EC
in different fishing zones 2018 | =V tike kone 0% A% zrljf-?
{2 Phayar gyikyun|  22% 21% 2% |
During the year, the catch composition of ,‘*2%;? LI ,1'2: TN L 1% |
the replenish fish species was found the highest wPukyo | 2% | % | 9% |
33% in the deepest depth Zone-V Pauk yoo, and Fig9 Catch weight (%) of natural fish at different
then gmdually decreased by shallower depth such fishing zones in three year

s 31% in Duya, 21% in Phayar gyi kyun, and 10%
in Yin tike kone and the least 5% was observed in
Bay chaung (Table.6 and Fig 7).

t=4.741, p=0.042 in Z3; t=4.384, p=0.048 in Z4;
t=4.492, p=0.046in Z5) (Table.7 and Fig. 9)
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Relating to the total catch weight of the
replenish fish species, the annual catch weight was
observed the lowest (19%) in the year 2016,
However, it was suddenly increased (42%) in
2017 and then followed by (39%) in 2018
(Table.8).
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" Total three years catch of replenish fish

in different water depth fishing zones, the catch
weight was the highest in Z5 (35%) followed by
ZA(32%), Z3(18%), Z2(10%), and Z1(6%). Total
catch weight of replenish fish from different

ER - :

i E 4 g

H ?:3 o '.5“: Q

2016 207 2018
®Baychwmg | % | % | % |
Yogkckone | 10% | %% | 10%

EPhaymrgyikym,  14% 17% 21%

! #Duya 31% 3% 31%
| wPaukyoo 8% % | 3%
" Fig 11 Catch weight (%) of replenish fish at different

fishing zones in three years

fishing zones in three years were significantly
different (t=5.883, p=0.028 in Zl; t=4.921,
p=0.039 in Z2; t=4.527, p=0.032 in Z3; t=4.369,
p=0.049 in Z4; t=5.224, p=0.035 in Z5) (Table.8
and Fig.11).

Discussion - - -

The replenish of valued natural fish
species was practiced in 2015 and then resume in
2017. It was reflected the increased of natural fish
catch quantity in 2016, Then increased gain in
2018 after almost period of a year for the
replenished fish to grow in the water body. Due to
not replenishing in 2016, declined of natural fish
catch quantity in 2017 was resulted.

The natural fish catches quantity during
the study period was observed the highest in 2016
but declined about fifty percent in 2017 however
increased again in 2018 were recorded. During the
three years of study, Yin tike kone fishing zone
stands most favorable as the natural habitats for
breed and nursery ground.

The natural fishes such as Notoprerus
notoglems (feather back), Labeo calbasu
(Calbasu), Osteobrama  belangari  (Barb),
Lepidocephalus annadalei (loaches), Sperata aor
(Whistle catfish), Wallago attu (Wallago cat fish),
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Ompok bimaculatus (sheat fish), Xenodon cancif,
(half beak), Channa striatus (stripped snake heaq
C.marulins (marulius snake head), Macrongathy,
zebrinus (spiny eel) were common natural fisy
species captured in high catch weifht comparably,
These fishes are most common in Phayar ?'l kyun
Duya, and Pauk yoo, where the water depth iy
deeper.

Catch weight of replenish carps apq
tilapia varied in different fishing zone iy,
different water depth. Generally, the larger iz,

of replenished carps were captured in Phayar gy
kyun, Duya and Pauk yoo ﬁsﬂing zones, o

The catch weight quantities of replenisy
carps and tilapia was found more in 2017 and 203
The quantities were more or less the same
theses two years, It was the results and benefits of
stocking or teplenishing of 14 million ca
fingerling in the year 2016, The replenish specie,
included about 65% of Rohu, about 15% of Catl
and 15 % of Mrigal and 5% of tilapia.

As an overall reviewing from three yeary
of study, catch quantity of the natural fish wag
highest in summer months due to the less water
volume in the leasable fishery, decline in rai
season due to the more water volume that make
uneasy for fishing and increase in the cool season,
Also, there may be due the uses of fishing gear anq
methods.

Thus, the following research works i
future has been considered to be carry out.

the catch efficiencies of fishing gears
methods and how its imply to responsible
fishing of natural fish in the fishery area of the
Duya “In” to sustain the fish food supply for
the peoples in the area.

identify the species composition

study the breeding biology of existing natural
fish species in Duya “In”.

analysis of value chain of the Duya “In”
leasable fisher.
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(SIS) in Bawle Kyun, Htantabin Township, Yangon Region o
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Abstract

The present study was aimed to investigate the species composition and abnndmee datud of sl indigenisi
fish species (818). The study was condurcted at Bawle Kyt ith which Kyanvan village (14413 N and 9514
was designated as study site 1 and Nethamein village as it (1772 N and 9549°F) e shply pethad laated
from June 2017 to June 2018. A total of 30 epecies belonging to 15 famitles it aiv dritors wete teetsrded
Maximum species (29) were found in September, October atd Novensber aid il speeles (9) wets in
February (site 1). Maximum species (19) were found i November and minimui specien (9) wers in Aptil
(site T0). Puntius chola, P. sophore, Amblypharyngodon mola, Mysthy dimaths, Claslde Batrisehng
Heteropneustes fossilis, and Channa sp. were the highest avaitabile SIS dutitg the study in tertng of thelr
quantity and monthly occurrence, Among 30 species, 23 fish species (76 66%) re eategnised intir [ east
concerned (LC), four species (13.33%) are Not evaluated (NE), two specied (6 66%4) are Near thireatened (NT),
one species (3.33%) is as Data deficient (DD). There i$ 4 need ta conserve bindiversity of thess small fishes
also as & way to meet food-security needs for the rural people in the study area

Keywords: Small indigenous fish species (SIS), species composition, abundance, status, food-security needs

Introduction

Fish constitutes almost half of the total
number of vertebrates in the world. They live in
almost all conceivable aquatic habitats;
approximately 21,723 living species of fish have
been recorded out of 39,900 species of vertebrates
(Jayaram, 1999). Of these, 8,411 are freshwater
species and 11,650 are marine (Ker ef al., 2001).
Freshwater fishes also influence nutrient dynamics
in freshwater ecosystems (Allan et al., 2005).

Fish are often an important ingredient in the
diet of people who live in the proximity of water
bodies. People have traditionally depended to
various varieties of indigenous fish species, easily
available from nearby water bodies, as a source of
nutrition. A large diversity of small indigenous fish
species are found in freshwater systems. These
small indigenous fish species (SIS) form a major
component of food consumed by people of
Myanmar, especially those living closer to
freshwater  resources (ICSF, International
Collective in Support of Fishworkers, 2010).

The small indigenous species of fishes are
generally considered which grow to a length of
about 25cm, i.e., 9 inches at maturity (Felts ef al.,
1996, Hossain ef al, 1999). Small indigenous
freshwater fish species (SIFFS) are defined as
fishes which grow to the size of 25-30 cm in mature
or adult stage of their life cycle(Felts AA, Fajts F,
Akteruzzaman M,1996). Small indigenous fish
species are found in all types of natural
waterbodies. They inhabit in rivers and tributaries,
flood-plains, ponds and tanks, lakes, streams,
lowland areas, wetlands and paddy fields (NACA,
National Association for Campus Activities, 2011).

The SIS are rich in terms of proteins,
micronutrients, vitamins and minerals, Therefore,
small indigenous fishes are important for poor and
lower income groups in terms of nutrition. The
rural poor prefer to eat SIS instead of cultured carps
because they can afford to buy a small amount at a
time, and it is easier for them to distribute the fish
among their family members. Fish, especially SIS,
are a rich animal-source food of multiple, essential,
highly bioavailable nutrients. They are famous for
the local people for their taste, availability, lower

Tga;l;;t price and nutritional value (Rajts ef of.,

The SIS are generally eaten with bones,
although some bones may be discarded as plate
waste. Small fish are regarded as an excellent
source of calcium. Floodplain fisheries are still the
main source of fish eaten by rural people, with SIS
contributing the most (Roos ef al., 2007).

Although rural population depend on
indigenous species of fish for nutrition in many
parts of Myanmar, very little attention has been
paid on their role in aquaculture enhancement,
nutrition, processing, biology, captive breeding,
livelihood security and conservation needs.
Therefore, the present study was aimed to
investigate diverse fauna of small indigenous fish
species in Bawle Kyun, Htantabin Township,
Yangon Region. The objectives of the present
study are: to record the species composition of
small indigenous fish species (SIS) in the study
area and to investigate their monthly occurrence
and abundance status of studied species.

Materials and Methods
Study area and study sites

Htantabin Township is located in Northern
District of Yangon Region, is bounded by Hlaing
River in the east and Bawle River in the west.
Kokkowa River flows east to west and divides the
area into two parts: Bawle Kyun in the north and
Tetthit Kyun in the south. The present study was
conducted at Bawle Kyun in which Kyaman
village (17°12'N and 95°48'E) was designated as
study site 1 and Nethamein village as site II
(17°2'N and 95°49'E). The two villages far apart
about 11.38km from north to south. The total area
of Kyaman village is 9.91sqkm and Nethamein
village is 15.69 sqkm, respectively (Fig. 1).
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Fig. 1 Map of the study area and study sites
(Source: Geography Department, WYU)

The study period lasted from June 2017 to
June 2018.

Specimen collection

The fish species were collected from the
local fishers in Kyaman and Nethamein villages at
Bawle Kyun by traditional fishing methods used in
the study sites. The samples of SIS were primarily
sorted out in the collection area with the help of
fishermen and fish traders. Based on their length of
the individual, small indigenous species of the
present study were considered as minimum 4cm.
The samples which were difficult to identify on the
spot, were preserved in 5% formaldehyde solution
and brought to the laboratory of West Yangon
University for further identification.

Tdentification and classification

Identification and classification of fp,
studied species was based on Jayaram (1999) ang
Fish Base website (http://www.fishbase.org).

Data analysis

From the samples, species composition anq
catch weight were analysed. In addition to this, the
percentage composition of each of the species wag
recorded. Numbers of each fish species wa,
recorded along with the relative biomass of
individuals in the sample of 1 kg. Relatiy
abundance of individual species was calculated
the following formula: Number of specimens of
particular species X 100/Total number of
specimens of all species (Negi and Mamgai,
2013). Abundance status of the species wag
estimated followed by Kostori ef al. (2011). The
conservation status of the species was adopted afte,
TUCN (2017).

Results

Species composition of small indigenous fish
species

A total of 30 species belonging to (5
families from six orders were recorded during the
study period (Plate). Fishes belongs to order
Perciformes was dominated with 12 species,
followed by order Cypriniformes with 7 species,
order  Siluriformes with 6 species, order
Synbranchiformes with 3 species and order
Beloniformes and Osteoglossiformes with on
one species each (Fig. 2, Table 1). The highest
number of species were recorded from the family
Cyprinidae  (20%),  Bagridae,  Gobiidae,
Osphronemidae, Channidae and Mastacembelidae
with (10% each), Notopteridae, Cobitidae,
Siluridae, Clariidae, Heteroneustidae, Belonidae,
Ambassidae, Badidae, and Anabantidae with
(3.33%each) (Fig. 3).

Monthly occurrence

Maximum species (29) were found in
September, October and November and minimum
species (9) were in February (site I). Maximum
species (19) were found in November and
minimum species (9) were in April (site 1) (Fig. 4).
Relative abundance of species in site I was found
to be the highest in Puntius sophore and
Amblypharyndodon mola (8.85%) and the lowest
in Notopterus notopterus (0.15%).0n the other
hand in site II, it was found to be the highest in
Stigmatogobius sadanundio (15.4%) and the
lowest in Macrognathus aral, M. zebrinus and
Mastacembelus armatus (0.11%) (Table 2).

Abundance status

sztiusOd cholal. Ibg sophore,
Amblypharyngodon mola, stus  armatus,
Clar?-,g g?t,rfchus. Heteropneustes fossilis, and
Channa sp. were the highest available SIS during
the investigation period in terms of their quantity
and monthly occurrence. Abundance status of
recorded 30 SIS was ranked as few (3.33%)
common (23.3%) and very common (73.33%) in
site I, and few (10.71%), common (21.42%) and
very common (67.86%) in site II (Fig. 5, Table 2).
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Conservation status

As far as conservation status (IUCN, 2017)
is concerned, out of 30 species, 23 fish species
(76.66%) are categorized into Least concerned
(LC), four species (13.33%) are Not evaluated
(NE), two species (6.66%) are Near threatened
(NT), one species (3.33%) is as Data deficient (DD)
(Fig. 6, Table 2).

Discussion

The ichthyofaunal study indicates that the
waterbody is rich in diversified fish fauna conslsts
of native species, ecconomical, cultivable,
omamental and rare species fishes (Basavaraja ef
al, 2014). The present study is an outline of the
species composition of smaﬁ indigenous species,
their availability, and abundance and conservation
status. This study documented a total 30 small
indigenous fish species under six orders and 15
families. Perciformes and Cypriniformes were the
most dominant orders in the study area. Due to
insufficient statistical data on SIS on this study area,
no comparison was possible of the present study
with previous one.

The availability and abundance of the SIS
were recorded during the study period. Fishes were
more or less available round the year. But all the
species were not available in all seasons. The
maximum number of species was found to be in
September, October and November in both study
sites. Puntius chola, P sophore,
Amblypharyngodon mola, Mystus armatus,
Clarias batrachus, Heteropneustes fossilis, and
Channa sp. were the highest available fish species.
The lowest numbers of species were in February.
It is agreed with Ahmad (1997) who observed that
seasonal fluctuation in the fish species is a normal
phenomenon.

Cyprinidae was the most dominant family
including six species, available in June to October.
The result may be suggested that the water bodies
of the study area were suitable for barbs and
carplets. Species like Channa sp., A. testudineus,
H. fossilis, C. batrachus,and T, fasciatus were
found in highest amount in November to February
when the water is mostly dried up.

Small indigenous fish species (SIS) are
those small fishes which attains a maximum len
of 25 cm (Felts et al, 1996). There is a
contradiction with the definition of SIS as some
species of fishes are registered as SIS but they can
W to a maximum size more than 25 cm
including Notopterus notopterus, Channa striata,
Mastacembelus armatus etc.

Abundance status of recorded 30 SIS was
ranked as few (3.33%), common (23.3%) and very
common (73.33%) in site I, and few (10.71%),
common (21.42%) and very common (67.86%) in
site II. Bawle Kyun is famous for her fish paste
(nga-pi). Fish paste production was found in Bawle,
Meipali and Neithamein villages. There are many

streams and creeks in Htantabin Township. So, %
many people in this township are catching fish in

rivers and streams (Sonny, 2009). Small
indigenous freshwater fishes are highly preferred
food in the study area, and are consumed in fresh
and processed (fish paste, sun-dried, smoked and
fermented) forms. These species have been

considered as an excellent source of essential
protein, macro and micro-nuirients, vitaming and
minerals, which ean play a significant role in the
fulfilment of nutritional deficiency in human bein
(Thilsted et al, 1997). The smaIY indigenous fis
species play 4 major role in supplementing the
dietary profein requirements of many people in
Asian cotntries (Thilsted et al, 2016). Many of the
species qualifying as small indigenous fish species
are comnion species with wide range of
distribution in Indian subcontinent (Hossain ¢ o,
2015). As SIS provide required amount of vitamin
and minerals itt human hody, so considering their
nutritional value, such type of small fish
production needs to be increased through culture
and conservation.

Conservation of biodiversity is very
essential to maintain the sustainability of
ecosystem and to support the maximum yield of
living resources. Fndcrstanding spatial and
temporal patterns in fish species assemblage
structure is precarious for the conservation and
management of indigenous fish (Jackson ef al,
2001). From the conservation point of view,
Anabas testudineus showed data deficient and
Ompok bimaculatus and Osteobrama belangeri
were near threatened, Therefore, education for
natural resources and rules and regulations of
fishery management should be implemented in the
study area.
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Table 1 Small indigenoms fish species recorded in two different study sites

Sr.nn Family Species Common name
1 Notopteridue Notaprers notoprerns (Palias, 1769) Feather back
2 Cyprinidae Cirthimis reba (Hashilton-Bichanan, 1822) Reba earp
3 Osteobrema belangeri (VATeAeietes, 1 R44) Carplet
4 Pamritivis ehola (FasToR-Rachanan, 1822) Swattip barb
. P. snphore (TIailton-Tochanan, 1822) Spotfin swamp batb
6 Amblpharymgodon mola (Has-Pich, 1822) Mold cdrplet
7 Reishora hobelman Kotela, 1984 Kottelat rasbota
B Cobitidae 1epidocephatus berdmorei (Blyth, 1861) Butmiese loach
0 Rapridae Mystus armatus (Day, 1865) Kerald mystus
10 M. earvasing (Hamilton-Buchanan, 1822) Gangetic mystus
n M. prlcher (Chaudhuri, 1911) Pulcher mystus
2 Kiluridae Ompok bimaculatns (Bloch, 1797) Indian butter catfish
13 Clariidae Clarias batrachns (Linnacus, 1758) Catfish
14 Heteroncustidae  Heteropnenstes fossilis (Bloch, 1794) Scotpion catfish
13 Belonidae Xenentodon cancila (Ham-Buch, 1822) Freshwater garfish
16 Ambassidae Paraambassis ranga (Ham-Buch, 1822) Glass fish
17 Badidae Badis badis (Hamilton-Buchanan, 1822) Spotted field perch
18 Gobiidae Glossogobius giuris (Ham-Buch, 1822) Bar-eyed-goby
19 Stigmatogobius sadanundio (Ham-Buch, 1822)  Nil
20 Apocryptes bato (Hamilton,1822) mudskipper
21 Anabantidae Anabas testudineus (Bloch, 1795) Climbing perch
2 Osphronemidac  Trichogaster fasciata (Schneider, 1801) Stripled gourami
23 T. labiosa (Day, 1876) Thick-lipped gourami
24 T. pectoralis (Regan, 1910) Snakeskin gourami
25 Channidae Channa orientalis (Bloch &Schneider, 1801) Asiatic snakehead
26 C. punctata (Bloch, 1793) S Spotted snakedhead
27 - C. striata (Bloch, 1793) Striped snaked head murel
28 Mastacembelidae ~ Macrognathus aral (Bloch &Schneider, 1801) - Lesser spinyeel
2 M. zebrinus (Blyth, 1895) ; - Zebrus eel
30 Spiny eel

Mastacembelus armatus (Lacepede, 1800)



https://v3.camscanner.com/user/download

St Myanm "
ar Intcmatmnal Science and Culture

asie] DSitell
80 1
10 P A
60 -
50 1
40 1
5 30 4
10 4
0 - v L '!\-n P
Very commoh Comthon Few
Abundance statas
Fig. $ Abundance statis of SIS ih tovo study sites
25 1
w{ |
3
EIS 9
N
:10 ;
z
S 1 ‘
N T 4 —
ic NT NE DD
Biodiversity status

Fig. 6 Conservation status of SIS in the stody arca

Table 2 Catch rate, relative abundance, abundance status and IUCN status of recorded species in two study

Conferences 3019

sites
: Relative abundance
Catch weight
Species weight (Kg) Abundance status TUCN
Site I Sitell  Sitel  SWell  Sitel  Siten o
Notopterus notopterus 32 2688 0.15 0.65 F C LC
Cirrhinus reba 64 768 0.37 231 C vC LC
Osteobrama belangeri 192 320 L1t 0.96 C C NT
Paumtius chola 345.6 224 797 269 vC vC LC
P. sophore 384 224 8.85 269 vC vC LC
Amblypharyngodon mola 384 268.8 8.85 324 vC vC LC
Rasbora hobelmani 224 268.8 8.6 539 vC vC NE
Lepidocephalus berdmorei 64 Nil 0.86 0 C - LC
Mystus armatus 3456 64 5.32 051 vC & LC
M. cavasius 153.6 64 237 051 VC C LC
M. pulcher 307.2 64 4.72 0.51 vC C :'(;
Ompok bimaculatus 179.2 768 0.83 1.85 vC vC o
Clarias batrachus 806.4 1024 4.64 3.08 vC ‘\‘;g o
Heteropneustes fossilis 576 768 174 539 ve
295 287 vC vC LC
Xenentodon cancila 192 3584 . :
6.64 3.46 vC Ve LC
Parambassis ranga 384 384 -
i 4.44 0 vC - LC
Badis badis 76.8 Nil "
0.53 0.86 Ve ve LC
Glossogobius giuris 1152 3584 . "y b % b
Stigmatogobius sadanundio 76.8 640 355 :35 . . o
Apocryptes bato 76.8 192 1.04 «
) 265 6.16 \( Ve DD
Anabas testudineus 2304 1024 ‘ Lc
£k 462 ve Ve
Trichogaster fasciata 288 768 .
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7. lakiosa 768 768 148 717 vC vc LC
T. pectoralis 1152 768 221 1.1 vc vC LC
Channa orientalis 152 1280 133 11 vc vC NE
C. punctata 2304 1280 109 898 vC Ve LC
C. striata 576 1280 263 308 vc vC LC
Macrognathus aral 768 19.2 089 o.11 C F LC
M. zebrinus kK1Y ] 192 044 0rl C F LC
Mastacembelus armatis 284 19.2 0.44 0.1t c F LC

Note:  Abundance status; I Few (not very rare or rare but available at a low density), C- Corﬁon
(recorded from almost all the study spots and was not so abundant), VC- very common (frequently
available specics and large amount of catch was made)

TUCN status; 1.C- Least concem, NT- Near threatened, NE- Not evaluated, DD - Data Deficien
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Mastacembelus armatus

Plate Continued

Conclusion

There is need to conserve biodiversity of
these small fishes also as a way to meet food-
security needs. It is therefore need to throw light
on sustainable use of small indigenous fish species,
their role in food security, employment, income
and poverty alleviation not only in natural waters
but also to actively establish the feasibility of
polyculture using small indigenous species of fish.
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Length-weight relationship,

Size frequency distribution and sex ratio of

Osteobrama belangeri (Valenciennes, 1844) in Khun-na-eain-dan Tnn, Hitantabin

Township, Yangon Region

May Moe Tun, Assistant Lecturer, Depattment of Zoology, West Yangorn University
Myint Myint Khine, Dr, Lecturer, Department of Zoology, Kyaing Tong Utfversity
Cho Cho Mar, Dr,Lecturer, Depattment of Zaology, Yangon University

Abstract

An investigation on the length weight relationship, $iz¢ frequency distribution, sex ratio of (efeuhrdiid
belangeri was studied in Khun na eain dan 1nn, Htantabin Township, Yangon Region duting Noveiber 3018
to October 2019, The medium carp O. belangeri, is available in India, Myanmar and China.tn frdia tegion,
itis endemic to Manipur and listed as a Near Threatened species in the TUCN Red 1 ist ‘The length-weight
regression analysis of the studied species showed that the average *b' value of O, Beldngert wat 6 4, an
indication of positive allometric growth. t = 0.901 (p<0.01) showed that there was 4 relationship between
total length and total body weight. Size frequency distribution of O. belanger! showed minimum number of
both male and female were ohserved in length class 221-240, 241-260, 261-280mm while the maximum
number of male and female were found in length class 161-180mm. The monthly sex ratio was 1:1 for almost
all the year expect in July when male and female was 1: 2. The overall male and female sex ratio of

O.belangeri was not significant difference.

Keywords: length weight relationship, size frequency distribution and sex ratio,

Introduction

Osteobrama belangeri is locally known as
Nga phan ma or Nga bpe oung. It belongs to the
order cypriniformes and family cyprinidae. The
medium carp O. belangeri, is available in India,
Myanmar and China. In Indian region, it is
endemic to Manipur and listed as a Near threatened
species in the TUCN Red List (Vishwanath ,
2010).This fish has good consumer preference due
to high food wvalue ( Sarojnalini and
Vishwanath ,1988) .The length- weight
relationship of fish is important fishery
management tool. In addition, the data on length
and weight can also be used to compare fish life
history between regions in species and populations.
Mossolin and Bueno ( 2002) affirmed that
knowledge on quantitative aspects such as
gonadosomatic index (GSI), hepatosomatic index
(HSI), length-Weight relation (LWR), condition
factor (K), growth, recruitment, sex ratio, larval
development and motility is an important tool for
the studying on the reproductive biology of fishes.

Sex ratio is important in predicting the
population structure and reproductive performance
(Wang et al., 2003). Sex ratio and size structure
constitute  information basic in assessing
reproductive potential and estimating stock size
populations (Vazzoler, 1991). Very few
information is available on O. belangeri in the
literature from different water bodies of the world.
In this reason, O. belangeri need to study about
their biology, physiology, ecology, fisheries
assessment and fish conservation.

This study aims to part of the reproductive
biology study such as determine of sex ratio, size
frequency distribution and length  weight
relationship of the O. belangeri.

Materials and Methods
Study site

Khun na eain dan Inn is situated in
Htantabin Township, south of Yangon- Pathein
Highway road. It is located between 17°0’ 0” N to
17°3'0" and 95° 50’ 0" E to 96 ° 0’0" E.

Study period

Field survey and interview of local fisherman
was conducted two times per month. Study period
lasted from November 2018 to October 2019.

Sample collection

Fish species were collected from landing at
fishery depot in Mawthawt village and local
fishermen in this study area. The specimens were
caught by mean of the Trammel net, Encircling
seine net, Beach seine net and Push net.

Identification of fishes

Fish identification was followed after Talwar
and Jhingran (1991).

Data analysis

A total of 30 specimens from the study sites
were measured in every month. Length of fishes
was measured to the nearest centimeters and
weight up to the nearest gram by using an
electronic digital caliper (Mtrc 1SO) and balance
(WTP 2000) (Plate 1). The relationship between
the length (L) and weight (W) of fish was
expressed by exponential (Schneider et al., 2000).

W=alb
Where; W = weight of fish (g)

L = total length of fish (cm)

a = constant (intercept)

b = the length exponent (slope)
Values of W usually calculated from the
logarithmic form or linear equation: Log W = Log
atbLogL
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Parameters ‘a” and ‘b’ were determined from
the Tinear regression of the length and weight of
fish where ‘b" is an exponent with the value always
ranged between 2 and 4, and often closer to 3. The
value b= 3 indicates that the fish grows
symmetrically or isometrically without changing
body propotions. Values other than 3 indicate
allometri growth: if b>3, the growth is considered
as positive allometric and if b<3 is negative
allometric. The correlation (r) that is degree of
association between the length and the weight was
computed from the linear regression analysis.

Size frequency distribution

Fig. 1 Map of the study area

(Source: Department of Geography, West Yangon University)

Size composition of . belangeri wag
recorded separately in 20mm class interval of toty
length. A total of 360 samples were used {,
describe the size frequency distribution of g
belangeri. '

Sex ratio

The fishes were sexed by morphological,
and dissecting out the gonads. The female fishe
were found to be larger size than the male in all ¢,
seasons. Difference was also observed in the
depth as because the gravid female had enfarge
belly during the breeding seasons. A total of 30
samples were used to describe the sex ratio of 0
belangeri. ;

Platel, Measuring equipment
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specimens were collected and analyzed.

The thinimum tean toral Tevgth 9.%em
relnted o A weight of 20.4g and 30.3g was fownd in
June tnd September. The maximui meay fotal
length of 28cm with 204.5g in March, The
minimum and maximum mean body weight of the
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Fig. 2 Vasiation on Length - weight relationship of Q. belungert

Table 1 Tho length - weight elat d rolind stutistics of O. Belangert

Mooths  Lincar equation Regraiapiancicn. . R Crowih
(y=atbx) L e
Nov. LogW=33.72+6.228Logl. 3312 6.2 0350 vallomewic
Dee. LogW=-46.90+7.206 Logl, 4690 +12 0866  vallomemic
Jan. LogW=2372+6.17 Logle -3A72 +62 08 +allamezic
Feb, LogW=-86.1149.0M Logl.  d6.11 o 0860  ‘allomesic
March LogW=+ 876343 80Logl.  -87.83 A 0858  +allomewre
April LogWe=-TL10+7.44900gL  -7175 5 0570 allometric
May LogW= - 49.49+5.68ugl. <4949 +5.67 0933 vallometric
Juno LogW« - 81.6+9290Logl.  -8L6 H 0780  +alloaxwic
Ry LogW«-65.42+7.976Logl. 6842 1.9 0430 tallometic
Avg LogW=-5.074+3355Logl.  -5.074 a4 0482  allometric
Sep LogW=+1239¢2.045 Logl. #1239 20 0861 +allometric
Oct LogW=1462+4618Legl.  -14.62 4 0893 allometrs
Ave =84 Hallometrs

The correlation coefficient (R*= 0.811), r =
0.901 (p<0.01) showed that there was a
relationship between total length and total body
weight.
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Table 2 Descriptive statistics on length and weight measurements of the O.balengert

St Months  No. of Total length (cm) Body weight (g)
1o Species
Mininmum Maximum  Meant 8D Minimum  Maximum Memsh
1.  Nov. 30 105 18 142419 8.1 884 S4BTy
2 Dec. 30 105 19 13.842,0 55.6 88.2 52.9&15'!
) 30 n 19 143620 137 88.2 543413,
4, Feb. 30 12 21 15.742.5 353 112.6 5564,
s, Ma. 30 13 8 193+ 412 376 179.8 #2743,
6 Apil 30 1.5 27 1464345 156 1355 38177
7 May 30 115 19 13.942.3 140 56.1 2934134
8. Jun. 30 9.5 28 17.445.2 204 2045 79.&54',,
9. Jul. 30 16 27 21.142.6 60.0 156.6 100.15,
10. Awg 30 14 17 14314 345 533 428444
1. Sep. 30 95 162 125617 303 454 379433
12, Oct. 30 12 185 14.2+1.7 382 67.2 51143
: —
i i
sto y=8.001x - 68.96
< 200 1 R=0.811 e -
5150 =360
¥ 100 -
>y
g 50
2
o T i
0 5 : 30
Total length (cm)
Fig. 3 Relationship between total length and body weight of O.belangeri
Table 3 Relationship between total length and body weight of O.belangeri
Species Relationship | R? r Regression equation | Significant P value
at 0.001 level
O. belangeri | totallengthy | 0811 | 0901 Y=8.001 x-68.96 Significant P<0.01
and body
weight(x)
120 -
100
80 -
o —&—Female
401 —tMale
20 1
0 e ——
PR PSS
§TOT N &S TN

Fig .3 Size frequency distribution of male and female O.belangeri
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Table 4 Percentage of occurrence of males and females O.belamgert i difTeront elasmes

Length class Male Femala Comyined u—
R
100120 22 129419 T | R
121-140 27 15.88 20 10.52 4 1165
121160 28 16.47 3 17.37 61 16,94
161180 55 23 4 UM 1 247
181-200 21 12,35 19 10.00 40 .11
201-220 13 .64 3l 1631 44 1222
221-240 3 1.76 12 632 15 416
241-260 1 0.59 4 2.11 5 137
261-280 - - 5 2.63 5 137
Total 170 100 190 100 360 100
Table 5 Monthly distribution of sex ratio of Osteobrama belangeri
Male Female
Months ' Sex ratio
No. % No. %
November 16 53.33 14 46.67 1:1
December 16 5333 14 46.67 1:1
January 17 56.67 13 4333 1:1
February 15 50.00 15 50.00 1:1
March 14 46.66 16 5333 1:1
April 15 50.00 15 50.00 1:1
May 13 4333 17 56.66 1: 1
June 13 4333 17 56.66 1:1
July 10 3333 20 66.67 k3
August 14 46.66 16 53.34 1:1
September 14 46.66 16 53.34 Ll
October 13 4333 17 56.66 111
Total 170 4723 190 52.78 I:1
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Size frequency distribution of O.belangeri

In the present study, a total of 360
individuals of O belangeri were used to describe
size frequency distribution. The smallest size was
recorded 105 mm (male) and 110mm (female)
while the largest size were both male and female
280mm in this stidy period.

The minimum numbers of males and female
were length class from 221-240, 241-260, 261-
280mm aind the maximum fumbers of length class
were found in 161-180mm.( Table 4, Fig. 3)

Sex ratio

In the present study, overall sex ratio male
and female was 1: 1 (Table S) . Monthly
distributions of sex ratio of O. belangeri were
described from November to October. Amon
them, sex ratio of male and female was found 1:2
in July. The rest of the month sex ratio were
found 1:1 male and female, The overall sex
ratio showed no significant difference from the
expected value of 1:1.

Discussion

Osteobrama belangeri is known as Nga-
bpe-oung in Myanmar and Pengba in Manipur.
This fish species was listed endangered fish
species of India according to TUCN status and
categorized as extinct in the wild (CAMP, 1997).

Length-weight relationship (LWR) can be
derived from length and weight measurement of
the same fishes throughout their lives or from a
sample of fish taken of a particular time (Wootton,
1990). ‘ :

Laghari (2009) stated that length has an
important function for the weight and the weight
is considered to be a function of length. Length-
weight relationships give information on the
condition and growth pattemns of fish.

Talwar and Jhingran (1991) and Menon
(1999) recorded that the maximum size of
Osteobrama belangeri was 38 cm (TL). In the
present study, the maximum size was recorded as
28 cm (TL).

The study of length-weight relationship of
fishes forms the important aspects of fish biology.
One important aspect of growth of a fish is the

relationship between length and weight of its body.

Calculating the mathematical relationship
between length and weight provides the expected
weight for a given length of individual fish or the
relevant group of individuals would be known .In
the assessment of relationships between length
and weight, the ‘b’ value of O. belangeri was
reported as 3.06 positive allometric in Magway
environs (Win Mar et al., 2011). In present study,
the ‘b’ value of O. belangeri 6.4 was positive
allometric. The correlation coefficient (0.811),r=
0.901 (p<0.01) showed that there was a
relationship between total length and total body
weight. The higher values of “b” revealed that, the
length-weight relationships might be affected by
the general condition such as availability, feeding
rate, gonad development and spawning period and
are not constant over the entire year.

The size frequency distribution and sex
ratio of fishes were estimated to know the status
of the fishes which could be helpful for
management of the fishery.
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Very few information is available on th,
sex ratio, size frequency distribution of ¢
belangeri in the literature from different waty,
bodies of the world.

The minimum numbers of male and femg),
were found in length class 221-240, 241-260, 2¢) .
280mm while the maximum numbers of both mgj,
and female were observed in 161-180mm jy
Tength class in this study.

Sex ratio is important in predicting the
population  structure  and  reproductiy,
performance.

Understandin% variation in sex ratio j
especially important because it is a key comporien
of population fecundity. Unbalanced sex ratio ¢4y
drive sexual selection, affect mating system ang
influence population persistence and conservatioy
status owing to the effect of sex ratio on effective
population size ﬁmlcn and Orng, 1977).

Cho Cho Mar (2013) reported that the stud
of sex ratio of O.belangeri used 303 individuals
Among then the males and females 156 and 157
showed that sex ratio was 1:1.

In present study, a total of 360 specimen of
O. belangeri were collected during the study with
170 (47.23 %) males and 190 (52.78%) females,
The monthly sex ratio was 1:1 for almost all the
year expect in July when male and female wag
1:1.72. This finding similar with Cho Cho Mar
(2013) finding.

Conclusion

In the present study, the length-weight
regression analysis of the studied species showed
that the average ‘b’ value of O. belangeri was 6.4
an indication of positive allometric. The overall
male and female sex ratio of O. belangeri was not
significant difference but July is 1: 2. Both species
of female numbers were slightly large in male
numbers. Size frequency distribution of 0.
belangeri showed maximum number of male and
female were found in length class 161-180mm.

Acknowledgements

My sincere thanks go to Rector Dr. Tin Maung
Tun, West Yangon University for permitting to submit
this research paper to MISCC. We are greatly indebted
to Pro-Rectors, Dr. Aye Aye Khaing and Dr. Soe Sce
Aye, West Yangon University for their interest and
encouragement. Our appreciation extended to Professor
Dr. Thida Oo (Head) and Professor Dr. Hla Hla Win,
Department of Zoology, West Yangon University for
permitting us to carry out this research work and
interesting on our work during the study period.

References

Camp,(1997). “Report of the workshop on conservation
Assessment and Management plan CAMP for Fresh
Water Fish of India.” Zoo outreach organization and
NBFCR. Lucknow, 156.

Cho Cho Mar (2013). “Ecological aspects of some fish
species in Hlaing River segment between Insein and
Shwe Pyi Thar Townships, Yangon Region”PhD
Dissertation, Zoology Department University of
Yangon, Myanmar.

Laghari, M.Y., Narejo, N.T., Mahesar,H., Lashari and PX,
Abid, M.(2009). “Length weight relationship and
condition of indigenous catfish, Rifa rita (Hamiltan)
from cemented pond™. University of sinda, Jamshoro.
Sindh University Research Journal (Sci.ser).41(2)- 47-
52

CamScanner


https://v3.camscanner.com/user/download

1st Myanmar International Science and Culture Conference 2019

Emlen S.T and Oring LW (1977). “Ecology, sexual selection,
and the evolution of mating systems”, Science. 197:
215.223.

Menon, AGK.,, (1999).Check list. “Freshwater fishes of
India”., Rec.Zool Surv. India, Msc. Pcbl, Occas.
Pap.No.175,366p.

Mossolin, E.C., Bueno, 5.L.S. (2002). “Reproductive biology
of Macrobrachium olfersi  (Decapoda:
Palaemonidae)”, In Sao Sebastiao,Brazil. Journal of
Crustacean Biology. 2 (2): 367-376.

Sarojnalini C, and Vishwanath W, (1988). “Studies on the
biochemical composition of some freshwater tishes of
Manipur”, J Adv Zool 9:1-5.

Schneider, J.C., (2000). “Length-weight relationships”.
Chapter 17 in Schneider, J.C.(ed.) 2000. Manual of
fisheries survey methods 11. With periodic updates
Michigan Department of Natural Resources, Fishery
Special Report 25, Ann Arbor.

Talwar, PX., and Jhingran, A.G., (1991). “Inland fishes of
India and adjacent countries”, Volume 1 and II,
Oxford & IBH Publishing Company Pvt. Ltd, New
Delhi, 1158pp.

Vazzoler, AEADEM, (1991). Sintese de conhecimentos
sobre a biological da corvine Micropogonias furnieri
(Desmarest, 18230, na costa do Brasil, Rio Grande.
Revista Atlantica, 23 (1): 55-74.

Vishwanath W, (2010). “Osteobrama belangeri The IUCN
Red List of Threatened Species 2010™: e,
T168218A6467894 http://dx.doi.org/10.2305AUCN.
UK.2010-4.RLTS. T168218A6467894. en (Accessed

on 18 February 2016).

‘Wang, S P., Sun, CL. and Yeh, 8.Z.,(2003). “Sex ratios and
sexual maturity of Swordfish (Xiphias gladius L.) in
the waters of Taiwan”, Zoological studies. 42:529-539.

‘Win Mar, Myint Myint Khaing and Pwint Thu Aye(2011).
“Length-weight Relationship of some fishes from
Magway  Environs”.  University  Research
Journal 2011, Vol 4, No.2 153158,

‘Wootton, R.J.(1990)."Ecology of Teleost Fishes”. London:
Chapman and Hal,

171

(8 CamScanner


https://v3.camscanner.com/user/download

1st Myanmar International Science and Culture Conference 204

70L 023
Seasonal Ocenrrence and Species diversity of Freshwater Fishfrom Wachet In,

Sagaing Region
Mi Mi Khaitg, Lecniter, Departent of Zoology , Yandanabon University
Khin Yee Moh Khaitig, Assistant Lecturer, Depariment of Zoology, Yandanabon Univetsity

Abstraet

Trveetiation oh senshhal secuirence and species diversity of freshwater fishes were conducted at Wachet In,
Sapaing Regioh frot Jaly 2018 to Jitne 2019 The stady dred is connected to Ayeydwady River and provides
wtich diversity of freshieater fishies A toral of 42 freshwater fish species helotiging to 32 genera, 18 families
and cight otders were tecorded from Wachet Ta. Order Cypriniformes represented the highest species
composition (38 71%) with 18 species and predomindnt order in the study area The lowest specics
compasition (2 38%) was fourd in Osteoglossiformes, Cyprinodontiformes and Tetraodontiformes. The
highest species composition was recorded in family Cyprinidae. The highest number of fish species was
recorded in cold season and the lowest number of fish species was reeorded in hot season. Among the fish
species recorded, four endemic species, 8ix introduced species and 32 native species were observed in the

study area.

Kevwords: seasonal occurrence, species diversity, freshwater fish, endemic, Wachet In

Introduction

Myanmar has impressive freshwaters capture
fisheries. Inland freshwater bodies cover 8.1
million ha of which 1.3 million ha are permanent
while the rest are seasonally inundated floodplains.
There are repeated references to the crucial
importance of fish and fish products in the nutrition
of the Myanmar people (Htun Thein, 2015).

The fishery sector is considered as the most
important one after the agriculture sector to fulfill
the protein requirement of the people of Myanmar
and to provide the food security as well as to get
the opportunity for the employment to a large
number of fishery communities and rural dwellers.
Morcover, fish is second only to rice in the
Myanmar diet. Myanmar is endowed with rich
natural resources both in freshwater and marine
fisheries. In 2017-2018 fiscal year, the  total
production of fish was 5.87 million metric tons in
Myanmar. In this period, the production of
freshwater fish was 2.71 million metric tons (46%
of the total fish production) and the production of
marine fish was 3.15 million metric tons (54% of
the total production of fish in Myanmar) (DOF,
2018).

There are three major inland fishery namely, 1.)
leasable fisheries, 2.) tender lot fisheries, and 3.)
open access fisheries. The lease system
corresponds to the allocation of a fishing area in a
floodplain. Leasable fisheries are locally known as
“Inn” fisheries in Myanmar, Leasable fisheries are
almost exclusively key fishing grounds on
floodplains which are primarily fished through the
erection of bamrage fences around the lease area
with fish collected in various collection pens or
traps (Baran, ef al,, 2018).

There are currently 3,717 leasable fisheries in
Myanmar. The production from leasable fisheries
have increased, albeit gradually, through the year.
Myanmar has been actively engaged in

biodiversity conservation practices in inland waters.

The leasable fisheries in floodplain areas are
productive. In the same manner, these also are
crucial to biodiversity conservation as these
habitats, being the nursery ground for maintaining
the viable populations of indigenous wild stocks
(Htun Thein, 2015).

Riverine fish resources are fast depleting due 1,
lack of fish resource information and ove
exploitation. Sustainable exploitation of wate,
bodies require detailed analysis of fish faun,
inhabiting lotic water and scientific managemen
through regular monitoring and proper check on
fishing pressure, including unscientific fishing
methods (Rathon, 2015).

The Ayeyawady River flows over 1,335 miles
through the heart of Myanmar and is one of the
largest river in Southeast Asia. It is the country’s
largest river and most important commercial
waterway. Originating from the confluence of the
N’mai and Mali rivers, it flows relatively straight
North- South before emptying through the
Ayeyawady Delta into the Andaman sea.

The Ayeyawady is the engine of the Myanmar
economy. It feeds the country’s population with
fish and rice, and enables goods to be transported
to people up and down the river. It waters are used
to power turbines for electricity, while sand from
its basin is a key component for infrastructure like
houses, offices and roads. That the Ayeyawady
River is important to both Myanmar’s economy
and society (WWF, 2018).

Wachet In is located in Sagaing Township,
Sagaing Region. It is one of the 85 floodplains of
sagaing Township in the Dry Zone Belt of
Myanmar. Wachet In is connected to Ayeyarwady
River. It is a considerably large natural In. During
the rainy season, floodwater from Ayeyawady
River enters the In via the water channels. Water
remains throughout the year and thus form a
harbours of fish fauna. Watchet In was chosen as
the study area because there was no previous
systematic and detail study. The present study has
been undertaken, to record the fish species
diversity in Wachet In and to assess the seasonal
occurrence of fish species.

Materials and Methods

Study Area

Wachet In is situated in Sagaing Township,
Sagaing Region. It located between latitude 21°55'
55.15" N and longitude 96° 0' 34.79" E (Fig. 1).
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Study Period
The collection of specimens was conducted
from July 2018 to June 2019.

Collection and Preservation of Specimens
Specimens were collected on the monthly
basis throughout the study period. The study
specimens were collected with the help of local
fishermen. The external appearance of the
collected specimens were noted in fresh state.
Coloured photographs were also taken
immediately after capturing the fish before the
body color disappeared. The specimens were
preserved in 5% or 10% formalin, depending on the
size of specimens for further study. Small size
specimens were first preserved in 10% formalin
and then transferred into 5% formalin. Normal size

specimens were directly preserved in 10% formalin.

Large specimens were first injected with 40%
formalin in the abdominal cavity and at different
points on the body and finally preserved in 10%
formalin solution,

Identification and Classification

Identification of fishes species were made
according to Day (1878), Jayaram (1981), Talwar
and Jhingran (1991), Ferraris (1998) and Jayaram
(2013). The classification of fishes was made
according to Jayaram (2013).

Status of fish

The status of fishes was determined with the
halp of standard catch frequency chart as presented
by Tamang, et al,,2007 (cited by Patra and Datta,
2010)

Results

In the present study, a total of 42 freshwater
fish species confined to 32 genera and dishtributed
among 18 families and eight orders were recorded
(Table 1).

The recorded eight orders were
Osteoglossiformes, Clupeiformes, Cygriniformes,
Siluriformes, Cyprinodontiformes,
Synbranchiformes, Perciformes and
Tetraodontiformes. The most dominant order

Cypriniformes was confined to twa families, ||
genera and 15 epecied. The second dominant order
Siluriformes wae confived to five Famiilies, efght
genera and 12 species, followed by Peteiformes
confined to six families, gevenr gettert and eight
species and followed by Clupeifories ennfined te
one family, two generd dand twd species and
Synbranchiformes confitied to one |Jnmny, ohe
genera and two apecies. The least domitant ottlers
were Osteoglossifores, Cyptinadontiforties and
Tet(andomi otmes did éach one is conflined to one
family, one generd and one species (Fig. 2). Duting
the study period, the percentage  species
composition of recorded fish species was found to
be highest 35.71% under the order Cypriniformes,
followed by 28.57% in Siluriformes, 19.05% in
Perciformes, 4.76% each in Clupeiformes and
Synbranchiformes, and 2.38% in each of the
remaining three orders, Osteoglossiformes,
Cyprinodontiformes and Tetraodontiformes (Fig. 3)

In the present study, the families Cyprinidae
was most dominant represented by 14 species
(33.33%) followed by Bargridae with 4 species
(9.52%) and Siluridae with 3 species (7.14%). The
family  Clupeidae, Schilbeidae, Sisoridae,
Mastacembelidae, Belontidae and Channidae were
confined to two species in each (4.76%).
Notopteridae, Cobitidae, Loricariidae, Belonidae,
Ambassidae, Cichlidae, Gobiidae, Anabantidae
and Tetraodontidac were represented by single
species in each (2.38%)( Fig. 4 and 5).

During the study period, the most dominant
genus was Labeo with four species (9.52%) the
second dominant genus was Mystus with three
species (7.14%), the third dominant genus were
Puntius, Ompok, Gagata, Macrognathus and
Channa with two species {(4.76%) and the rest of
all other genera were represented by a single
species (2.38%).

Durring the present study period, Notopterus
notoplerus, Gudusia variegate, Labeo rohita,
Puntius chola, Aspidoparia morar, Parambassis
ranga, Oreochromis sp. and Glossogobius giuris
were dominant species because they were observed
throughout every month of study period.

Based on the monthly recorded data, the
lowest number of 20 species was recorded in May.
The highest number of 39 species was recorded in
December (Fig. 6). Seasonally, a total number of
29 fish species belonging to 23 genera and 16
families of eight orders were recorded in hot season.
A total of 37 species belonging to 29 generaand 17
families of eight orders were observed in raining
season. A total of 41 fish species belonging to 31
genera and 18 families of eight order were recorded
in cold season. The number of fish species were
found to be highest in cold season (41 species),
followed by rainy season (37 species) and hot
season (29 species)(fig. 7). Among the recorded
fishes, Hilsa ilisa was found only in rainy season.
Four species, namely, Ctenopharyngodon idellus,
Botia berdmorei, Sperata acicularis and Mystus
leucophasis were occurred only cold season.
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Tn the present study ‘:cﬁnd. based on the
occurrence  frequency, ei(§1 species, namely,
Notopterus notopletrs, Gudusia variegata, Labeo
rohita. Pimtins  chola,  Aspidorparia  moran,
Parambassis  rango,  Oreochromis  §p.  an
Glassogobine  ginris  were  recorded 43
common.Three  species,  namely,  Barbonymus
gonionotus,  Ambhphayngodon  atkisonit and
Tetraodon cuteutia were considered as abundant.
Twelve species, namely, Cirrhinus mrigala, Labeo
boga, Labeo calbasn, Osteobrama belangeri,
Puntius sophore, Salmophasia sardinella, Mystus
pulcher, Ompok bimaculatus, Gagata dolichonema,
Prerygoplichthys disjunctivus, Xenentodon cancila
and Channa striata were assumed as frequent.
Fifieen species, namely, Catla catla, Labeo
stoliczkae, Botia berdmorei, Mystus bleekeri,
Ompok pabo, Wallago attu, Clupisoma prateri,
Eutropiichthys vacha, Gagata melanopiera,
Macrognathus  aral, Macrognathus  armatus,
Anabas testudineus, Colisa labiosus, Trichogaster
pectoralis and Channa orientalis were found as
occasional. Four species, namely, Hilsa ilisa,

Clenopharyngodon idellus, Sperata acicularis ang

8).

Table 1. Systematic position of fish species recorded from Wachet In

ORDER FAMILY

SCIENTIFIC NAME

1 Ostcoglossiformes 1 Notopteridae 1 Notoplerus nofopterus (Pallas, 1769)
2 Clupeiformes 2 Clupeidae 2 Hilsa ilisha (Ham., & Buch., 1822)
3 Gudusia variegata (Day, 1869)
3 Cypriniformes 3 Cyprinidac 4 Catla catla (Ham., & Buch., 1822)
§ Cirrhinus mrigala (Ham., & Buch., 1822)
6 Ctenopharyngodon idellus (Valenciennes,
1844)
7 Labeo boga (Ham., & Buch., 1822)
8 Labeo calbasu (Ham., & Buch., 1822))
9 Labeo rohita (Ham., & Buch., 1822)
10 Labeo stoliczkae (Steindachner, 1870)
11 Osteobrama  belangeri (Valencennes,
1844)
12 Puntius chola (Ham., & Buch., 1822)
13 Puntius sophore (Ham., & Buch., 1822)
14 Barbonymus gonionotus (Blecker, 1850)
15 Salmophasia sardinella
{Valenciennes, 1842)

16 Am

lon  atkinsonii  (Blyth,

1861)
17 Aspidoparia morar (Ham., & Buch., 1822)
« Cobitidae 18 Botia berdmorei (Blyth, 1861)
4 Siluriformes 5 Bagridae 19 Sperata acicularis (Serraris & Runge,

1999)
20 Mystus bleekeri (Blecker, 1845)

21 Mystus leucophasis (Blyth, 1861)
22 Mystus pulcher (Chaudhuri, 1911)

6 Siluridae 23 Ompok bimaculatus (Bloch, 1797)

24 Ompok pabo (Ham, & Buch, 1822)
25 Wallago attu (Schneider, 1801)
7 Schilbeidae 26 Clupisoma prateri (Hora, 1937)
27 Eutropiichthys vacha (Ham., & Buch.,

1822)
8 Sisoridae 28 Gagata dolichonema (He, 1996)
29 Gagata melanoptera (Roberts & Ferraris,
1998)
9 Loricariidae 30 Pterygoplichthys disjunctivus (Weber,
. 1991)
5 Cypnnodofnifonnel 10 Belonidae 31 Xenentodon cancila (Ham & Buch, 1822)
6 Synbranchif 11 Mas belidae 32 Macrognathus aral (Bloch &
Schneider,1801)
33 Macrognathus armatus (Lacepede, 1800
7 Perciformes 12 Ambassidae 34 Parambassis ranga (Ham., & Buch., 182)2)
13 Cichlidae 35 Oreochromis sp. (Gunther, 1885)
14 Gobiidae 36 Glossogobius giuris (Ham., & Buch.,
1822)
LS Ansbantidac 37 Anabas testudineus (Bloch, 1795)
16 Belontidac 38 Colisa labiosus (Day, 1876)
39 Trichogaster pectoralis (Regan, 1909)
17 Channidae 40 Channa orientalis (Bloch & Schneider,
1801)
) 41 Channa striatus (Bloch, 1793
8 Tetraodontiformes 18 Tetraodontidac 42 Tetraodon cutcutia (Ham., & )Bl:u:h.l 1822)
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Table 1. Systematic position of fish species recorded from Wacehet Tn

ORDER FAMILY

SENATEIC N ok

1 Notopteridae
2 Cluptidae

1 Osteoglossiformes

2 Clupeiformes

3 Cypriniformes 3 Cyprinidae

4 Cobitidae

4 Siluriformes 5 Bagridae

6 Siluridac

1 .\'Mnr";;n‘mt rz;.‘s;;',;n;v (T—‘t'r\‘t 7-7'&

2 Milea itk (10 | & Pueh | 1139

3 Gt veriegata (Day, 1489)

X Carla corla (1Tt | & Pueh 1439

S Cirrhins wrigals (i, & Bueh | 1433

6 Crenopharyigodon idethis (Valeneienties, 1944)
7 Labeo boga(Hdm , & Buch , (837)

8 Labeo calbasn (Ham , & Buch , 1422))

9 Labeo rohita (Ham , & Buch , (822)
10 Labeo stoliczkae (Steindachner, 1870)
11 Osteobrama belangert (Valencennes, §44)
12 Puntius chola (Ham., & Buch., 1822)

13 Puntins sophore (Ham., & Buch., 1822)

14 Barborymus gonionotus (Blecker, 1850)

|5 Salmophasia sardinella (Valenciennes,1842)
16 Amblypharyngodon atkinsonii (Blyth, 1861)
\7 Aspidoparia morar (Ham., & Buch., 1822)
18 Botia berdmorei (Blyth, 1861)

19 Sperata acicularis (Serraris & Runge, 1999)
20 Mystus bleekeri (Bleeker, 1845)
21 Mystus leucophasis (Blyth, 1861)
22 Mystus pulcher (Chaudhuri, 1911)
23 Ompok bimaculatus (Bloch, 1797)

7 Schilbeidae

8 Sisoridae

9 Loricariidae

10 Belonidae
11 Mastacembelidae

5 Cyprinodontiformes
6 Synbranchiformes

12 Ambassidae
13 Cichlidae
14 Gobiidae
15 Anabantidac
16 Belontidae

7 Perciformes

17 Channidae

8 Tetraodontiformes 18 Tetraodontidae

24 Ompok pabo (Ham, & Buch, 1822)

25 Wallago atru (Schneider, 1801)

26 Clupisoma prateri (Hora, 1937)

27 Eutropiichthys vacha (Ham., & Buch., 1822)
28 Gagata dolichonema (He, 1996)

29 Gagata melanoptera (Roberts & Ferraris, 1998)
30 Prerygoplichthys disjunctivus (Weber, 1991)
31 Xenentodon cancila (Ham & Buch, 1822)

32 Macrognathus aral (Bloch & Schneider,1801)
33 Macrognathus armatus (Lacepede, 1800)

34 Parambassis ranga (Ham., & Buch,, 1822)

35 Oreochromis sp. (Gunther, 1885)

36 Glossogobius giuris (Ham., & Buch., 1822)
37 Anabas testudineus (Bloch, 1795)

38 Colisa labiosus {Day, 1876)

39 Trichogaster pectoralis (Regan, 1909)

40 Channa orientalis (Bloch & Schneider, 1801)
41 Channa striatus (Bloch, 1793)

42 Tetraodon cutcutia (Ham., & Buch., 1822)

175

(8 CamScanner


https://v3.camscanner.com/user/download

Tst Myanmar International Seience and Culture Conference 2,

1 .
‘g :':[ 11“ n ‘
! i'&l 8 Vi t
2'5'.‘.‘1.'}%' " oo o
’ & & “"e‘*f *‘;,@f' \e“tx

h!MmmuMm-th

e S ecin
o
Tn|
L B
: d | s
- i:;"; vl ii: nannu g
{ vimEEm -_... .
i F PP PSP #@\v’
| LSS ;fi S .t‘iff
| —
: Yot e Webetla
_:2_ _ N ”";” *Numberof Spees
ixla
P e
%5”{
15 -
€l
Z5.
‘5
77 et

% Peremtide
2% gy # Ostersplossl fartmes
- 1 « Clipelarmes
£ ‘ "\ # Cyptinitormes
™ b—-.‘ ‘ ( s @ ifubifottien
Aoy g——— o Cyprinodontiformes
(A @ Sgnbennchifornes
g I v » Peteiformes
- # Tetrodontiformes

Fiiz.3 Otderwine freafiwnter fleh percentugen in Wachet tn

o Notpteridae
Al e

A Cyprinidae
# Cohitilan

# Nargridas

# Siluridme
#Schilbeidse
o Sivoridas

* Loricariidag
« Relonidee

#* Ambassidae

Fig.5 Familywise freshwater fish percentage in Wachet In

#O0rder #Family #Gemas WSpecies

o bsiiihidomrehundinlior il

ocunwdaB8RERER

Number of Species, Genus, Famity
and Order

A Mactacembelidae

Fﬂ“ymdﬁﬁme‘si“{duh Fig 78
16 4
14 -
2121
1
'2.10
; 8 -
E
AR
2 4
0 T ; i T i, |
Sporadic  Qccasional  Frequent  Abundance  Common
Status
Fig.8 Status of fish species in Wachet In
176

CamScanner


https://v3.camscanner.com/user/download

Tst My:m‘mav Tafermational Sefenve and it Confistsnes 1Y

Discussion

Wachet Tn is flood plain receiving water feom
the Ayeyawady River and provides fishes to the
local consumers throughout the yeat. Diting the
study period, a total of 42 fish species, confived to
32 genera and 18 families of eight otders were
recorded from Wachet In.

The recorded species in the study area belong
to eight orders, Osteoglossiformes $I species),
Clupeiformes (2 species), Cypriniformes (13
species), Siluriformes (12 species),
Cyprinodontiformes (1 species),
Synbranchiformes (2 chcics). Perciformes (8
species) and Tetraodontiformes (1 species).

The order Cypriniformes was Emiominant in
the present study because the highest number of
both genera and species belong to that order. Then,
the second predominant group was observed in
order siluriformes and the third predominant
group was observed in order Perciformes.

The above finding is an agreement with that of
Lagler ef al. (1962) and Nelson (1984). They
reported that the Cyprinids are the major
freshwater fish group and thus become
conspicuous parts of the fauna in different streams
and lakes. Regarding the order Siluriformes,
although the numbers of species are less than
Cypriniformes, most of the members were
regarded as commercially important species.
Kullander et al. (2004) described that the order
Siluriformes is one of the largest order with ten
families. Among them, the family Bagridae
consists of a diverse group of catfishes which are
considered as most commercially important for
food consumption and aquarium trade. Das and
Sharma (2012) reported that the Cypriniformes
was the dominating order and indicated that the
order  Cypriniformes,  Siluriformes  and
Perciformes were most abundant in all the season
in riverine habitats.

Mon Htwe Lwin, (2011), described 41 species
of fish belonging to 8 orders in Kaung-Hmu-Daw
In, Sagaing Township. Among the recorded orders,
the order Cypriniformes was predominant because
the highest number of fish species were belong to
in that order. Khin Yee Mon Khaing (2017) stated
46 fish species belonging to 8 orders in Are-laung-
wei-tode In, Sagaing Township. Among the
recorded species, the order Cypriniformes was
most dominant, Their studied areas were
connected to Ayeyawady River.

Comparison between the data of the above
works and also with the data accumulated during
the present work revealed that some of the fish
species were common to all the In and some were
not recorded in some of the In. Thus, the
differences may be due to different spatial and
temporal factors.

In the present study, the most dominant family
was Cyprinidae with 10 genera and 14 species.
The second predominant family was Bargridae
with 2 genera and 4 species. The third
predominant family was siluridae with 2 genera
and 3 species. The remaining families were
represented with one or two genera and species.

UNERWONC (08) alas deaeribied  the
Cyprividae family ag ah ottt ity of
frehivater fehes that s distrilted throitint
Africa (exeept Nadagasear), \aba, Fitpe atd
North Amterfea and whote specien are olfon
AOMHANE whiere they dre fnd

Withy réspeet 1 the monthly tnmber of spetieg
recorted, i ahsery e that e highest nmber of
apheeiies (39) wiaa eneatttersd it Deceiber il the
foweet wiinber of specion (30) waa ohaerved o
May. The number of fish species graduatly rose
from Avgust to Decettber and after which the fish
species gradually decline it Tanuary to July The
highest ntiher of fish specles (41) wan recorded
in cold season whete the lowest mimber of species
(29) was recotded it liot season duting the study
period. '

In the present study, the months of higher
incidence can be regarded as the months following
the rainy season, when the level of water in the
study area, Wachet In was high. The water level in
the Wachet In is dependent on the flow of water
from the Ayeyawady River, fishes might enter the
“In" along with the following water, thus leading
to high incidence of fish species following the
rainy season. Hilsa ilisa was observed only in the
raining season, which enters the In from the
Ayeyawady with the flowing water. Hilsa ilisa is
a major migratory fish and enter the river for
breeding in the raining season. Thus, during the
rainy season the study area is nutrient rich and
plays a significant role for many larvac and
Jjuvenile fish.

Fluctuation in water level cause rapid
alteration in habitat and this can be deleterious to
many aquatic populations. Rapidly decreasing of
water level may result in the eggs or fry being
stranded (Wager and Jackson, 1993). This
statement is in agreement with that of the present
study, water level sharply declines in the hot
season. During this season, the number of fish
species decreased in Wachet In,

In the present study, eight fish species were
encountered in every months of study period.
Among the monthly occurred species, Notopterus
notopterus, Labeo rohita and Oreochromis sp. are
commercially important in the local markets as
nutritious food for the local consumers. The
remaining fish species were not commercially
important, however their catchment has been
abundant, these species were also important for
fishery.

Based on the occurrence of frequency, eight
species were recorded as common species, three
species as abundant, 12 species as frequent, 15
species as occasional and four species as sporadic
species.

According to Fishbase (2017), among the
study 42 species, four species are endemic species,
six species are introduced species and 32 species
are native species. The four endemic species are
Gudusia variegata, Labeo stoliczkae, Mystus
leucophasis and Clupisoma prateri. The six
introduce species are Ctenopharyngodon idellus,
Barbonymus ~ gonionotus,  Pterygoplichthys
disjunctivus, Oreochromis sp., Colisa labiosus,
and Trichogaster pectoralis.
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During the ety perind. fiches were fownd
throughot the yesr. This the fichery of Wacker
In play an important tole I umqnmg food A
cconomy of the Iocwl peaple The flaodpiai
fishery alonp the Ayeyitendy River ic one of (e
most importam estirces of fich producisn
Myanmar, Therefore, Wachet 1h thay have & grreat
stratepic importance for the htstrition of the TocAl
inhabitants,

Conchisions

Intand  fisheries  provide & valuable
contribution 1o food security in many parts of the
developing  countries, including  Myanmar.
Wachet In provides an ecosystem for sustainable
freshwater fish stock and maintenance of its
biodiversity of fishes, This assure a continuous
supply of a variety of fishes for local people’s food
and livelihood. So, further investigation on
cconomic important of fish species and their
future sustainable resource management startegies
could be promoted.
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species Composition, Occurrence and Conservation of Fieh Favna in Ayeyawady
River Segment, from Myitsone to Pammati, Myitkying, Kaelin State

Lazat Lum Nyoi, Lecturer, Lecturer, Department of Zoology, Myitlying Usitversity
Abstract

A total of 45 fish species belong to the 37 genera, T8 faniiliee At die arilere were reedrided i Ayeyawaily
river segment (from Myitsone to Pammati) Amvong the vecarded gpcetes, 21 apfectet were fieluded i
Cypriniformes, 14 species in Silrifortnes And seven siecies whder Bercifbrities respectively Only eseh
species was recorded in Mugilifortes, Osteoglossiformes and Cyprittodantifonmes e all shudy areas, (he
highest number of collected fish species belong to order Cyprinifonties, the seeand highest numbrer telung t
order Siluriformes and followed by Perciformes, Mugiliformes, Ostedglassiforses and Cypritiodantifor ey
The order Cypriniformes was fonnd with the highest species conposition (A7), followed by Silutiformes
(31%), Perciformes (16%) and Mugiliformes, Osteoglossifornres and Cyprivodontifermes were the same
percentage (2%). The indices of similarity of recorded species were arownd 90% in all study sites According
to the TUCN Red List, among the recorded fish species, 35speciés wis desesaed at least coneerrt (1.0) and
one species vulnerable (VU). Six species were categorized as near thredtened (NT) and sever species were

considered Data Deficient (DD)

Keywords: Ayeyawady, species composition, conservation, [UCN.

Introduction

All fish species play an important role in
aquatic ecosystem. Although fish inhabit nearly
every permanent water body, each species has own
distribution and range (Texas commission on
Environmental Quality, 2005).

Of these 21,723 fish species known to science,
over 40% live in fresh water and majority of them
live in tropics (Talwar and Jhingram, 1991).

Fish biodiversity of lake and river essentially
represents the fish found diversity and their
abundance. Lake and river conserve a rich variety
of fish species which support to the commercial
fisheries (Sarwade and Khillore, 2010).

Myanmar is rich in water resources and fishes
are one of them. The highest amount of fishes is
produced from Ayeyawady River and its
floodplains (Smith ef al., 2002) that flow from
north to south through Myanmar, It is the country's
largest river and most important commercial
waterway. It is the life-blood of the Myanmar
people.

The segment of Ayeyawady River from
Myitsone to Pammati flows and passes through
Myitkyina Township in the west and Waimaw
Township in the east. Many people in Myitkyina
still depend on fishes from Ayeyawady River for
their living. Ayeyawady River is one of the areas
where its fish fauna is not full known. Studies of
distribution and species composition of freshwater
fishes are useful to examine factors influencing the
structure of the fish community (Galactos ef al.,
2004).Therefore the present study has been
undertaken with the following objectives;

- toidentify and record the fish fauna in the study
sites

- toinvestigate the composition of fish species in
the study area

- to record the conservation status of fish species
in the study area

Materials and Methods
Study site

179A. Myitsone B, ‘Pammati

Kachin state is Northern part of Myanmar.
Myitkyina is the capital city ofp Kachin State. It is
located between 24° 32" and 26° 12' North latitude
and between 96° 40' and 97° 32' East longitude. It
situated at an elevation of 158 m in above sea level.

Ayeyawady River segment was chosen as study
site due to the existing vast fresh water resources
for floral and fauna. The study sites were devided
into three parts along Ayeyawady River segment in
Myitkyina area: Myitson, Lahpa seik and Pammati
(Plate 1 and 2).

Study period

Field survey and specimens collection were
carried out from October 2016 to February 2017.

(Source: Google earth)
Plate | Location map of study sites
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Plate 2 Study sites

C. Lahpa Seik
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Collection and presevvation the specimens

Specimens  were  collected  from  local
fishermen and fish mongers within study area.
Specimen collection was carried out weekly. For
ench species, at least five specimens were collected
to ensure the correct identification. Photographs
were taken at fresh condition to obtain the original
color. The morphological characters and coloration
of the collected specimens were noted down
freshly, measured and fin rays and scale counts
were recorded. The collected specimens \vere
preserved in different concentrations of formalin
solution (5-10 percents) based on the size for
further analysis.

Tdentification of fish species

Identification of the recorded species were
followed after Day (1967), Lagler (1977), Talwar
and Jhingram (1991) and Jayaram (1981). The
local names were noted by Myanmar from the local
fishermen.

Data Analysis

SOrensen's original formula was intended to be
applied to presence / absence data.

The indices of similarity of recorded species
were calculated as follows;
S=2C/A+B
Where, C = number of species common (shared
by) in study sites
A=the number of species unique to the
first study site '

B = the number of species unique to the secon
study site :

Results
Species composition and similarity

A total of 45 fish species confined to 39
genera, 18 families and distributed under six ordery
were identified and recorded in three study site,
during October 2016 to February 2017 (Table |
and Plate 3, 4).

Among the recorded species 21 species wer,
included in  Cypriniformes, 14 species
Siluriformes and seven species under Perciforme,
respectively, Only each species was recorded i,

mugiliformes, Osteoglossiformes ang
Cyprinodontiformes.
During the study period, the orde

Cypriniformes was found with the highest specie,
composition (47%) and was represented by 3
species, followed by Siluriformes (31%) with 14
species, Perciformes (16 %) with seven species
and Mugiliformes, ~Osteoglossiformes, ang
Cyprinodontiformes were the same percentage
(2%) represented with one species respectively
(Fig. 1,).

All recorded fish species were collected i
Lahpa seik area except Glossogobius giuris and 35
species in Myitson and 42 species in Pammatj
areas respectively (Table 2).

Based on the indices of similarity (Sorensen's
index), Laha seik and Pammati were the most
similar fish assemblages (95.35%), Myitson and
Pammati were stand second similar fish
assemblages (90.91%) and Myitson and Lahpa
seik were the least similar fish assemblages
(88.60%) during the study period (Table 3).

According to the IUCN Red List, among the
recorded fish species, 35 species was assessed at
least concern (LC) and one species vulnerable
(VU). Six species were categorized as near
threatened (NT) and seven species were
considered Data Deficient (DD) (Table 1).

Table 1 List of some fish species recorded from the Ayeyawady River segment during October 2016 to

February 2017

Sr.  Order Family Scientific Name Common Name Local Name  [UCN

No. . Status

1 Osteoglossifo  Notopteridae  Notop. plerus Feather back Nga-phe LC

mnes
2 Cypriniforme ~ Cyprinidae Labeo angra Angra labeo Nga-lue- LC
s myie-net
3 Labeo boga Boga labeo Kymuk-nga- LC
lue

4 Labeo calbasu Black-rohu Nga-net-pyar  LC

5 Labeo gonius Kuria labeo Nga-deing LC

6 Labeo stoliczkae Moulmein labeo ~ Nga-le LC

7 Osteobrama belangeri Manipur Nga-phan-ma NT
osteobrama

8 Osteobrama cunma Cunma Nga-lay- LC
ostcobrama daunk

9 Osteobrama feae Burmese Ngaphan-ma  LC
osteobrama

10 Puntius chola Chala barb Nga-kbone- LC

ma-gee
11 Barilius barna Barna baril Ye-mamgsa LC
1 Raiamas guttatus Burmese trout Ngzlawar IC
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Sr.  Order Family Seientific Name Comaton Name  Laeal Name  TUEN
No. Statiig
13 Rasbora daniconins Black line rabara  Nga-nan- Le
gy At
14 Amblypharyngodon Biirese eatplet  Ngu-byet Le
atkinsonii
15 Cyprinns carpio Cottiton edrp Shwewir- A4
d-gyit
16 Tor tambroides Thai mahseer Nga-ni Do
7 Crossocheilus Burmeésé latia Net-lone Lc
burmanicus
18 Systomus sewelli Nga Shwe
19 Balitoridae Acanthocobitis Loach Ngd-thalae- L€
zonalternans toe
20 Cobitidac Syncrossus berdmorei Blyth's loach Nga-tha-lde-  NT
foe
21 Botia histrionica Burmese loach Nga-shwe-  LC
yee
2 Acantopsis Banana fish Nga-pyaw- NT
choirorhynchos myit
23 Mugiliformes  Mugilidae Rhinomugil corsula Ngataingtet LC
24  Cyprinodontif  Belonidae Freshwater Nga-phaung- LC
ormes Xenenthodon cancila garfish yoe
25  Siluriformes  Bagridae Seperata aor Giant river<catfish Nga-gyaung  LC
26 Mystus cavasius Gangetic mystus ~ Nga-zin- | 7
yaing-phyu
27 Mystus leucophasis Sittang mystus Nga-nout- LC
thwar
28 Hemibagrus menoda Menoda catfish ~ Nga-ngike LC
29 Siluridae Ompok pabo Pabo catfish Nga-nuthan ~ NT
30 Wallago attu Boal Nga-butt NT
31 Schibeidae Eutropiichthys -Batchwa vacha Nga-myin- LC
burmanicus kun-mar
32 Clupisoma prateri Burmese garua Nga-myin- LC
kyawl-shae
33 Akysidae Akysis prashadi Indawgyistream  Ta-nga-ngo  LC
catfish
34 Sisoridae Bagarius bagarius Yellow cat fish Nga-mawng-  NT
ma
35 Gagata dolichonema Indian gagata Nga-than- LC
chate
36 Glyptothorax cavia Heart throat Nga-ywe LC
catfish
7 Clariidae Clarias batrachus Magur Nga-khu LC
38 Heteropneustes fossilis Stinging catfish Nga-kyee LC
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& Order Tatnily Seierrific Nawe Comtion Nare Local Name [UCN

No Status

W Porcifirmes  Amitasellne  Peewdamborssic rniga Tididn plassy fish  Npa-zin-sat Lc
an Cichlidne Oreochromis miloticns Nilé tilapla Saldpia L.C

a0 Goblidse Glocsogobine ginrie Tank poby Ka-tha-bore EC

L} Ahshuhtidae  Anabas testudinens Clibing-perch  Nga-pye-ma DD

10 Chanhiidne Channa martling Glant siakehead  Nga-yant- Lc

daing
2 Channa punclatns Spotted Nga-yant-ps- LC
stakehead fdw
Y Mastacembeli  Mastacembelus armatus — Tire track spiny Nga-mway- LC -
dae eel na-gar

Table 2 Occurrence of fish species in the three study sites of Ayeyawady River segment

during October 2016 to February 2017,

Sr. Name of Species Study Site

No. Myitsone Lahpaseik Pammati
1 Notopterus notoplterus v v v
2 Labeo angra v v v
3 Labeo boga v e A v
4 Labeo calbasu v v v
S Labeo gonius v v v
6 Labeo stoliczkae v v v
7 Osteobrama belangeri v v v
8 Osteobrama cunma v v v
9 Osteobrama feae v B v
10 Puntius chola v v
11 Barilius barna v v v
12 Raiamas gurtatus v v v
13 Rasbora daniconius * v v
14 Amblypharyngodon atkinsonii v v v
1S Cyprinus carpio v v v
16 Tor tambroides v v v
17 Crossocheilus burmanicus v v v
18 Systomus sewelli " v v
19 Acanthocobitis zonalternans v v v
20 Syncrossus berdmorei v v v
2] Botia histrionica v \ v
22 Acantopsis choirorhynchos v v v
23 Rhinomugil corsula ) v v
24 Xenenthodon cancila v \ ¥
25  Seperata aor v v v
26 Mystus cavasius v v v
27 Mystus leucophasis ' v v
28 Hemibagrus menoda v v v
29 Ompok pabo v v v
30 Wallago attu v v v
31 Eutropiichthys burmanicus v v v
32 Clupisoma prateri v v v
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33 Abysis prashadi —
34 Bagarius bagarius "
35 Gagata dolichonema "
36 Ghptothorax cavia v
37 Clarias batrachus ¢
3R Heteropnenstes fossilis . ¢
30 Psendambassis ranga v
40 Oreochromis hiloticus ¢
a Glossogobins giuris v
V] Anabas testudinens "
43 Channa marulius ¢
aQ Channa pinctatus "
a5 Mastacembelus armatus J

e ——

Tst Myanmar International Science and Cuiliure Conftence i

Table 3 Similarity Sorenson's indices (%) of fish species among different study sites during study period

Myitsone Lahpaseik Pammati
Total Species 35 44 12
Lahpaseik Shared Species 35
Similarity 88.60%
Pammati Shared Species 35 4]
Similarity 90.91% 9535%
16% 2% » Osteoglossiformes
= Cypriniformes
+ Mugiliformes
= Cyprinodontiformes
= Siluriformes
» Perdformes

Fig.1 Species composition of the recorded orders in percentage~ -

183

(& CamScanner


https://v3.camscanner.com/user/download

Ist Myanmar International Science and Culture Conference 20y,

ot
- ‘\\
. » i

1

|
R T S }

| )

A
Nofpterns nofopterus B laheo angra C. Labeo boga 1. Laben catbasy

'Y—’— A s - Sporrn-ctom nad T WP b ]

| A\&‘

| e S,

t N - A

| ) o~ ? ‘. %

i ¥ :

f 2 ; BB

i i 3.4t e i E 4‘

E. Labeo gonius F. Labeo stoliczkae G. Ostevbruma belangeri

H. Osteobruma cunmq

K. Barilius barna

L. Raiamas guttatus

iconti O. Oyprii i
M. Rasbora donicomius N. Amblypharyngodun atkinsonit Cyprinus carplo

i A .

e e oy

R —

Q. Crossocheilus burmanicus S. Acanthocobitis zonalternans

R Systosomus sewelli

H

P. Tor tambroides

T A T

T. Syncrossus berdmore

— - . -
i
{
'
| e e vt )
¢ v &
H
i by

[T e ————s {" T .
i Pt 7.1 R
F 4 -
| 7757 L ] ) E u
(AT Ll i et wEDIP
v
LEEN

¥ { im

U. Bona hustrionica V. Acantopsis choirorhynchos W.Rhinomugil corsula

X. Xenentodon concila
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Discussion

In all stody sreas, highest number of
collected fish species were belong to order
Cypriniformes, the second highest number belong
to order Siluriformes and followed by Perciformes
Mugiliformes, Osteoglossiformes and
Cyprinodontiformes.

The species composition of Cypriniformes s
higher than those of remaining orders in the study
sites .This finding was in consistcnc{ with the
statement of Lagler er.a7., (1962) and Nelson (1984).
They teported that the Cyprinids are the major
freshwater fish group.

According to Das and Sharma (2007), the
Cypriniformes were the dominating order ynd
Cyprinodontiformes contribute lowest in the river
of Kopili and Jamara River. Rahim et al. (2009)
mentioned that the unequal fish species composition
and abundance in floodplain could be attributed to
many factors. Most recorded fish species were
common any water body of study areas.

Mystus leucophasis, Akysis prashadi and
Glossogobius giuris were rarely found in this study
sites. Vidthayanon er.al (2005) mentioned that
Mystus leucophasis inhabits larger rivers in the
lowlands.

Akysis are small secretive fishes that occupy
a vari of habitats
(httz//en.m.wikipedia.org/wiki/Akysis). ~ Larson
(2013), Mauge’ (1986) and Riede (2004) stated that
Glossogobius giuris is a benthopelagic and
amphidromous species that is mainly found in
estuaries and fresh water river systems that extend
well in land, but is also found in marine habitats.

Clarias batrachus, Heteropneustes fossilis
and Anabas testudineus were found only in
Lahpaseik area. Normally, they inhabit in lake but
enter to Ayeyawady River when flooded from
connected streams and adjacent lakes and ponds.

These results were agreeable with Talwar
and Jhingram (1991). They stated that Clarias
batrachus is abundant in ponds and rivers, and in
the mud, they lie concealed for hours found in all
types of water but 50 in derelict and swampy waters.
Heteropneustes fossilis is primarily a fish of ponds,
ditches, swamps and marshes, but it is sometimes
found in muddy river.

Jayaram (2013) pointed that Anabas
testudineus flourishes most in canals, ditches, lakes,
ponds and swamps, through found in other
freshwater areas such as streams, The indices of
similarity of recorded species were around 90% in
all study sites of Ayeyawady river segment, It
assumed that the chosen study sites were parts of the
:hame river and topographically almost uniform in

em,

According to the IUCN Red List, there are
six near threatened (NT) species in the study sites,
and the rest are under vulnerable (VU), least
concern (LC), and data deficient (DD) categories.
These six near threatened speces are common
species in this study sites during the study period.
There have been many conservation and protection
efforts to preserve the Ayeyawady River resourses.

Among these are, the suspension of day,
construction, enacting freshwater fisheries law apq
prohibition of gold mining along the river,

Conclusion

Findings were in general agreement with theoretica|
expressions, The information obtained thi,
inverstigation could be used the desirahy,
management measure of fish fauna in Ayeyawady
River.
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Occurrence of Some Migratory Birds from Myitkyina and
Mogaung Environs
Yan Myo Naing, Dr, Lecturer, Zoology Departtenit, Unilversity of Myt fia
Zin Mar Win, Assistant Lecturer, Zontogy Departnent, University of Myoriwa

Abstract

Throughout the observation period from October 2014 66 Septewitier 2018 a wstal ¢f 43 apecion aind 16101
individuals of migratory birds in Myitkyina and Mogautg énvirang were recorded Antang thetr, 15 epeciey

including 1197 individuals, were terrestrial birds and 18 species ineloding 413 fndividuate were water birds

There were seven Orders, nine Families, And 15 Genera of water birds Then, four Otders, 11 Familien and
19 Genera of terrestrial birds were recarded. According to the occtirrence of hird speeies, 16 sprcien of water
birds were winter visitors except for Anhinga melanogaster (Oriental Datter) and Phidldersearis eirho (Geeat
Cormorant) were a non-breeding migrant All species of recorded miigratoty tetrestrial hirde were loeal
migrants. Among the recorded water birds, Aythya myroca (Ferraginous Pochard) and Anhingit melanogistor
(Oriental Darter), whereas in the terrestrial birds, Motacilla sanvedstae (Mekong Wagtail) were glohally
near threatened species. All recorded species of water birds were totally protected Among the recorded
terrestrial birds, two species were totally protected, six species were seasonally protected and one species was

normally protected.

Keywords: occurrence, migratory, near threatened species, seasonally protected, notmally protected

Introduction

Apart from mammals, birds are the only other
class of warm-blooded vertebrates and conquer the
most difficult environment. They explore almost
the whole earth of 1114 species in 2015, and
sweeping served have been conducting (http://
www. audubon. org.news). Birds live in place
where there are water and vegetation. Through
mobile and air born birds select the habitat whether
on migration or through cycles of wondering in
search of food or through protracted residence
which most nearly suits their individual, their
adaptation for food gathering, roosting, nesting or
protection from predators and for adaptation to
climate (Urfi, 2004).

The majority of birds have the inherent
quality to move from one place to another to obtain
the advantages of a favorable condition(Jordan &
Verma, 1965). Many millions of water birds in the
north depart on a long journey southwards. They
pass through many Asian countries between
October and February to spend the cold northern
winter in milder climates in the tropical and warm
temperate areas such as eastern and southem Asia,
Australia and New Zealand (Bhushan et al., 1993).

Among the vast routes of waterbird migration
paths, Central Asian Flyway and East Asian
Australasian Flyway and flock to Myanmar to rest
and feed during the winter season (www.fauna-
flora.org. 2014) Global diversity of resident and
migratory waterbirds represented over 784 species

and over 327 species in Asia (Bhushan et al., 1993).

Myanmar possesses a great diversity of aquatic
habitats and has approximately 1114 species of
birds, in which 200 are true migrants occurring
only as winter visitors. The remainders are
residents though many may be classed as a local
migrant (King and Dickinson,1975). There are 188
species of waterbirds in which 88 species are
winter visitors in Myanmar (Biodiversity And
Nature Conservation Association, 2009).

Therefore, Myanmar is a haven fall all kinds
of bird species, including migratory birds who like
to spend a good part of the winter in lakes, ponds,
rivers, wetlands, mangroves, and coastal areas
(www, mmtimes.com).Abundance and diversity of
birds may be able to tell us whether a site is still
good for wildlife (Welty and Beptista, 1990).
Annual differences in bird-habitat relationships
occurred because environmental conditions can
vary annually, affecting the abundance of
individuals and their habitat use (Louise et al.,
2002).

Myitkyina and Mogaung Townships are
situated in Kachin State at 145 meters above sea
level. It lies on the west bank of Ayeyarwady River.
Mogaung Township is included in the Mohnyin
District and situated on the Mandalay- Myitkyina
railway line. It has a subtropical humid climate,
having the unusual types of plant community
containing broadleaved forests and alpine forests
in the north and dry deciduous forest of the total
area. Nevertheless, the destruction and alteration of
habitats significantly threatened in the northern
part of Myanmar, coupled with human impacts and
climatic changes may lead to decrease in migratory
and resident birds.

This paper describes the occurrence of
migratory birds in Myitkyina and Mogaung
environs during the study periods with the
following objectives.

- to observe some wintering water birds and
migratory terrestrial birds in Myitkyina and
Mogaung environs

- to record the number of individuals birds
species in the study areas

- to study the monthly occurrence of the studied
species
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Materials and Methods

Study area

Myitkyina and Mogaung are situated in the
Kachin State which lying the northemn part of
Myanmar, Myitkyina is the capital of Kachin State
and lies on the west bank of Ayeyarwady River.
Myitkyina is located between latitude 25° 23' 0" N
and longitude 97° 24' 0" E. Mogaung Townships is
at latitude 25° 18’ 0" N and longitude 96° 56' 0" E.
Present study was carried out of the environs of
Myitkyina especially in the University Campus
and Nant-tant “In” and its environs in Mogaung.

Study period
The study period of observations were
carried out from October 2014 to September 2015.

Method

Data collection was made monthly during
October 2014 and September 2015. Bird samplings
were carried out from 06:00 to 9:00 am using by
point count method (Bibby et al., 2000). Positions
of the sample points were based on the habitat of
the birds and better assessment of the bird species
(Thakur ef al., 2010). Birds were viewed with
naked eyes or sometimes with binoculars, and
photographs were taken. Number of individual of
birds were counted with one man power on
sampling point.

Identification

Recorded bird species were identified by
Robson (2015). Classification and conservation
status were adopted from Bird Life International
(2014) and Myanmar Life Protection Act 583/94
(Ministry of Forest (1994).Status of recorded bird
species has been assigned strictly regarding the
study area on the basis of presence or absence
method (Thakur, 2008) (cited in Thakur et al.,
2010

Results

From October 2014 to September 2015, a
total of 43 species and 1610 individuals of birds
were recorded. Among them, 25 species
representing 1197 individuals were terrestrial birds,
and 18 species representing 414 individuals were
water birds. Recorded water birds were included in
seven Orders, nine Families, and 14 Genera. All
species of terrestrial birds were included in four
Orders, 11 Families, and 18 Genera (Table.1,2,3,4).

Among the recorded water birds, Aythya
nyroca (Ferruginous Pochard) and Anhinga
melanogaster (Oriental Darter) whereas in the
terrestrial birds, Motacilla samveasnae (Mekong
Wagtail) were globally near threatened species
according to [UCN Red List 2014 (Table.1,2,3,4).

Among the recorded terrestrial birds, Falco
tinnunculus (Common Kestrel) and Upupa epops
(Common Hoopoe) were totally protected,
Eudynamic scolopacea (Asian Koel), Cacomantis
merulinus  (Plaintive  Cuckoo),  Cuculus

micropterus (Indian Cuckoo), Pycnonotus jocosyg
(Red-whiskered Bulbul), Pycnonotyy
xanthorrhous  (Brown-breasted  Bulbul)  ang
Hypsipetes leucocephalus (Himalayan Black
Bulbul) were seasonally protected and Cinclys
pallasii (Brown Dipper) was normally protecteq
(Table, 2).

Among water bird species, Tadorng
ferruginea (Ruddy Shelduck), Tadorna tadorng
(Common  Shelduck), Dendrocygna javanicq
(Lesser Whistling Duck), Nettapug
coromandelianus (Cotton Pigmy Goose), Anas
platyrhynchos  (Mallard), Anas  zonorhynchg
(Chinese Spot-billed Duck), Anas clypeatq
(Nothern Shoveler), Athya nyroca (Ferrugineous
Pochard), Athya fuligula (Tufted Duck),
Tachybaptus ruficollis (Little Greebe), Anastomus
oscitans  (Asian  Openbill),  Threskiornis
melanocephalus  (Black-headed 1Ibis), Tringa
glareola  (Wood  Sandpiper)and  Larus
brunnicephalus (Brown-hcaded Gull) were totally
protected (Table.1,3).

Concerning to terrestrial birds, two species
were totally protected, eight species were
seasonally protected, and one species was normally
protected according to the Act of Ministry of Forest
(1994). Then, in water birds, there 13 species were
totally protected, and one species was seasonally
protected (Table.2).

According to the occurrence of bird species,
16 water bird species were winter visitors except
for Anhinga melanogaster (Oriental Darter) was
non-breeding migrant respectively (Table.3). All
25 species of recorded migratory terrestrial birds
were local migrants (Table. 4).

The highest species of recorded migratory
water birds were comprised under the Order
Anseriformes and Family Anatidae, including ten
species but only one species each in other families
(Table.1). Out of all waterbird species,
Dendrocygna javanica (Lesser Whistling Duck)
were the most abundant species and then followed
by Fulica atra (Common Coot), Fulica atra
(Common Coot)and so on (Table 3).

The highest species of recorded migratory
terrestrial  birds were wunder the Order
Passeriformes and Family Motacillidae, including
six species and then followed by three species in
both Cuculidae and Passeridae (Table. 2 ). With
regard to terrestrial species, (Black-collared
Starling) was the most abundant species and then
followed by Motacilla alba (White Wagtail), and
Lanius tephronotus (Grey-backed Shrike) were the
most abundant.

Throughout the study period, the number of
bird species and individuals were more recorded in
Mogaung than in Myitkyina (Table.3,4, and Fig
1,2).
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Table.1 Classification of the recorded migratory water birds in Myitkyina and Moganng Frivirone

No Order Family Serentific nams_‘ - Com mvn_ n-r;m-t o }?_
1 Anseriformes Anatidae * Answer eyghoides(t .'mnacm,l?S!)mun‘.;y.ﬂpé;-.g 6.,,.,;.“1 e
2 * Tadorna ferrugineatPallas, 1 764) Ruddy Sheldek e
3 * Tadorna tadorna (1 fndens 154) Cattititon Sheldisek e
" * Dendrocygna javania (orstel 1421 Leset Whisting i
5 : (:\:i e T Cottott Pigimy-gonse ¢
6 * Anas platyrhynchos Linndeus, 1758 Mallard e
P * Anas zonorhyncha Swinhoe, | 866 Spot-billed NDuek Ie
N * Spatula clipeata Linnaens, 1 758 Nothern Shoveler Le
0 * Aythya myroca (Guldenstdt, 1 170) g::rmwm Nt

10 * Aythya fulignla (Linnaeus,1758) Tufted Duck Le
11 Podicipidiformes  Podicipidae * Tachybaptus ruficollis (Pallas,1764) Little Greebe Ic
12 Ciconiiformes Ciconiidae * Anastomns oscitans (Roddaret,1781) Asian Openbill Lc
13 Suliformes Anhingidac * Anhinga melanogaster Pennant, 1969 Oriental Darter NT
14 Suliformes Phalacrocoracidac  * Phalacrocorax carbo Great Cormorant Lc
15 Gruiformes Rallidae * Fulica atra Linnaeus, 1758 Common Coot LCc
16 Charadriiformes  Recurvirostridae ;’f"znfﬂﬂ': :'\""'“""’P"‘ Black-winged Stilt L
17 Scolopacidae * Tringa glareola (lesson,1826) Wood Sandpiper LC
18 Laridae * Chrococephalus brunnicephalus Brown-headed Gull LC

NT =Near threatened , LC = Least concerned * = Totally protected , ¢ = Seasonally protected, ® =normally protected

Table.2 Classification of the recorded migratory terrestrial birds in Mvitkyina and Mogaung Environs

No. Order Family Scientific name Common name CS
1  Falconiformes  Falconidae * Falco tinnuculus Linnaeus,1758 Common LC
Kestrel
2 Bucerotiformes  Upupidae * Upupa epops Linnaeus,1758 Common LC
Hoopoe
3 Cuculiformes Cuculidae ¢ Eudynamis scolopaceus{Linnaeus,1758)  Asian Koel LC
4 + Cacomantis merulinus (Scopoli,1786) Plaintive LC
Cuckoo \
5 ¢ Cuculus micropterus Gould, 1837 Indian Cuckoo LC
6  Passeriformes  Passeridae Lanius tigrinus Drapiez, 1828 Tiger Shrike LC
7 Lanius cristatus Linnaeus, 1758 Brown Shrike LC
8 Lanius tephronotus (Vigors,1831) Grey-backed LC
Shrike .
9 Motacillidae Anthus richardi Vieillot,1812 Richard Pipit LC
10 Motacilla alba Linnaeus,1758 White Wagtail LC
1 Motacilla alboides Hodgson,1836 White Wagtail LC
12 Motacilla baicalensis Swinhoe,1871 White Wagtail LC
13 Motacilla samveasnae Duckworth, 2001~ Mekong Wagtail ~ NT
14 Motacilla cinerea Tunstall, 1771 Grey Wagtail LC
15 Cinclidae o Cinclus pallasii Timminick,1820 Brown Dippet LC
16 Fringillidae Serinus thibetana (Hume,1872) Tibetan Serin LC
17 Sturnidae Gracupica nigricollis (Paykull,1807) Blaclk-collamd L
Starling
13 Acredotheres albocinctus Godwin- Collared Myna LC
Austen&Walden,1875
19 Muscipidae Luscinia calliope (Pallas,1776) Siberian LC
Rubythroat
2 Ficedula albicilla (Pallas, 1811) Taiga Flycatcher ~ LC
2l Pycnonotidae ¢ Pycnonotus jocosus gul!-b;\:hiskered Lc
W
2 + Pycnonotus xanthorrhous Brown-breasted LC
Bulbul Ve
23 ipetes leucocephalus Himalayan
S ppripertinmeoy Black Bulbul
A Acrocephalus dumetorum Blyth's Reed LC
Warbler
25 Timallidae Chysomma sinense (Gmelin, 1789) Yellow-eyed LC
Babbler
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Table 3. Occurrence of migratory water bird species and individuals in Myitkyina and
Mogaung environs between 2014 and 2015

No. Scientific name Commion hame Status Oceurrence of birds
Myitkyina Mogaung

1 *Answer cygnoides Grey-legged Goose wv 0 15
2 * Tadorna ferruginea Ruddy Sheldek wv 10 25
3 *Tadornatadorna Comttioh Shelduek wv ] 7
4 * Dendrocygna jovanica Lesser Whistling wv k]| 18
5 *Nettapus coromandelianis P;{t;n Pigty-goose wv 0 12
6 * Anas platyriynchas Mallard wv

7 *Anax fonorloncha Spot-billed Duck wv

8 *Anasclipeata Nothern Shovelet wv 2

9  *Ayivamroco Perrugineous Pochard WV 13 26
10 *Aythya fuligula Tufted Duck wy 0 15
11 * Tackybaptus ruficollis Little Greebe wv 0 8
12 ™ Anaxtomus oscitans Asian Openbill wv 0 5
13 *Anhinga melanogaster Oriental Darter NBV 2 5
14 * Phalacrocorax carbo Great Cormorant NBV 5 10
1S *Fulicaatra Common Coot wv 15 53
16 ™ Himantopus himantopus Black-winged Stilt wv 10 13
17  *Tringa glareola Wood Sandpiper wv 4 6
18  *Chrococephalus brurmicephalus  Brown-headed Gull wWv: 22 0

Total 120 294

WV = Winter visitor, * Totally protected, NBV = Non breeding visitor, LM = Local migrant

Table 4. Occurrence of migratory terrestrial bird species and individuals in Myitkyina and Mogaung environs

No. Scientific name Common name Status Occurrence of birds
: Myitkyina Mogaung

1 * Falco tinnuculus Common Kestrel M 2 1
2 ¢ Eudynamys scolopacea Asian Koel LM 7 2
3 * Upupa epops Common Hoopoe LM 6 5
4 + Cacomantls merulinus Plaintive Cuckoo M H] 2
5 4 Cuculus micropterus Indian Cuckoo LM 2 1
6 Lanius tigrinus Tiger Shrike LM 3 2
7 Lanius cristatus Brown Shrike LM ) 10
3 Lanius tephronotus Grey-backed Shrike M 45 70
9 Anthus richard! Richard Pipit LM 5 3s
10 Motacilla alba White Wagtail LM 70 75
1 Motactlla alboides ‘White Wagtail LM 54 30
12 Motacilla balcalensis White Wagtail M 30 20
13 Mouacilla samveasnae Mckong Wagtail LM 21 10
14 Motacilla cinerea Grey Wagtail M as 20
15 ® Cinclus pallasii Brown Dipper LM 3 1
16 Serinus thibetana Tibetan Serin LM 3 5
17 Gracuplca nigricollls Black-collared M 165 190
18 Acredotheres albocinctus  Collared Myna LM 10 34
19 Luscinta calliope Siberian Rubythroat M 23 25
20 Flcedula albicilla Taigs Flycatcher LM 45 32
21 & Pycnonotus jocosus Red-whiskered Bulbul LM E ] 15
22 & Pycnonotus xanthorrhous  Brown-breasted LM 15 12
23 ¢ Hypsipetes leucocephalus  Rimalayan Black LM 1 1
24 Acrocephalus dumetorum  Blyth's Reed Warbler LM 10 12
25 Chysomma sinense Yellow-eyed Babbler LM s 7

Total 580 617

* Totally protected, + Seasonally protected, ® Normally protected, LM = Local migrant
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Discussions

Throughout the observation period from
October 2014 to September 2015, a total of 43
species and 1610 individuals of birds were
recorded. Among them, 25 species, includin
1197 individvals were terrestrial birds and 1

species including 414 individuals were water birds.

There were seven Orders, nine Families, and 14
Genera of water birds. Then, four Orders, 11
Families and 18 Genera of terrestrial birds were
recorded. According to the occurrence of bird
species, 16 species of water birds were winter
visitors except for Anhinga melanogaster
(Oriental Darter), and Phalacrocorax carbo
(Great Cormorant) were a non-breeding migrant.
But all the recorded migratory terrestrial birds (25
species) were local migrants.

Throughout the study period, 12 species of
migratory waterbirds, including 120 individuals,
were recorded from Myitkyina, whereas 17
species including 294, individuals from Mogaung.
Moreover, 25 species of migratory terrestrial birds
including 580 individuals, were recorded from
Myitkyina and 25 species of those including 617
individuals, were recorded from Mogaung,
respectively,

Among the recorded water birds, Aythya
myroca (Ferrugineous Pochard) and Anhinga
melanogaster (Oriental Darter), whereas in the
terrestrial birds, Motacilla samveasnae (Mekong
Wagtail) were globally near threatened species
according to TUCN Red List 2014,

Among the recorded terrestrial birds, Falco
tinmunculus (Common Kestrel) and Upupa epops
(Common Hoopoe) were totally protected,
Eudynamic scolopacea (Asian Koel), Cacomantis
merulinus  (Plaintive - Cuckoo),  Cuculus
micropterus (Indian Cuckoo), Pycnonotus jocosus
(Red-whiskered Bulbul), Pycnonotus
xanthorrhous  (Brown-breasted Bulbul) and
Hypsipetes leucocephalus (Himalayan Black
Bulbul) were seasonally protected and Cinclus
pallasii (Brown Dipper) was normally protected.

Most of the recorded water birds were under
the family Anatidae including Ducks such as
Tadorna ferruginea (Ruddy Shelduck), Tadorna
tadorna ~ (Common Shelduck), Dendrocygna
javanica (Lesser Whistling Duck), Nettapus
coromandelianus (Cotton Pigmy Goose), Anas
platyrhynchos  (Mallard), Anas zonorhyncha
(Chinese Spot-billed Duck), Anas clypeata
(Nothern Shoveler), Athya nyroca (Ferrugineous
Pochard), Athya fuligula (Tufted Duck), and
Tachybaptus ruficollis (Little Grebe). Because of
most aquatic areas are shallow and open water are
dominated by their favorable food floating, there
are many emergent aquatic plants and other
aquatic invertebrates and vertebrates. These
conditions enhance the abundance of favorable
go:aéi and as well as shelter for these migratory

irds.

With regard to terrestrial birds, two species
were totally protected, six species were seasonally
protected and one species was normally protected
according to the Act of Myanmar Forest and
Wildlife Conservation(1994). Moreover, in water
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birds, there 12 species were totally protected, and
one species was seasonally protected

Out of all waterbird species, Dendrocygie
Javamica (Lesser Whistling Duck) was the most
abundant species and then Eﬂlm\’cd by Fulicd atra
(Common Coot), and so on (Table I). Because,
Dendrocygna javanica, Fulica divd and Larue
brimmicephalne (Browt-headed Gull) were the
most common dpecies among winter visitors in
study area . With repard to tetrestrial species,
(Black-collared Starling) was the rost abundant
species and then followed by (White Wagtail), and

Grey-backed Shrikc( were the most ahutidant,

ere were seasotidl fruiting plants and grass
grounds were plentiful insects and worms during
the rainy and cold season.

While the study period, the number of hird
species and individuals were more recorded in
Mogaung than in Myitkyina. Because of many
wetlands are nearby Nant-tant “In” in Mogaung
and more favorable vegetative conditions around
the town, that creates well residential areas for the
birds and many habitats are less disturbed than
those of Myitkyina. Moreover, wetlands in
Mogaung Township may be one of the migration
stop-over sites between the migratory route
to“Indawgyi” wetland. On the other hand, most
favorable vegetative conditions were found in
Myitkyina University Campus, and “Panmati”
residential area in Myitkyina environs except
forested mountain ranges were only far from the
town. Especially, “Panmati” residential area lies
just beside the Ayeyarwady River various
migratory waterbirds were recorded from there in
the present study. Nevertheless, a large number of
migratory birds were found in the study areas even
the present study was carried out only in two study
areas in Myitkyina and one wetland in Mogaung
environs.

Welty and Beptista (1990) stated that
"among all the limiting environmental factors that
such as temperature, rainfall etc may operate as
limiting factors and may reduce in the population”.
On the other hand, the most obvious and important
advantage provided by migration is the securing
of a better climate for living (Welty and Beptista,
1990). However, there were less impact on climate
and human-induce factors in Myitkyina and
Mogaung environs than in the other part of
country.

Actually, the diversity of natural ecological
communities has never been more valued than
they are now, as they become increasingly
threatened by the environmental crisis (Urfl,
2004). By this very nature, there will always be a
degree of uncertainty about how, when and where
climate and human-induced factors will affect the
natural systems. Therefore, monitoring and
research on known of environmental impacts on
species and habitats will help close the gap in
knowledge about its fauna and flora, but also 2
greater stake in protecting their environment.

In conclusion, as more and more habitats are
subjected to environmental effects in most part of
the country, it is imperative to assess current
species distribution and population trends that
provide ample opportunities for conservation and
management strategies thereby helping to protect
Myanmar's precious biodiversity.
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Expatiation of Amphibian, Reptile and Bird Species in Inkhibum Nationg
Park Environs, Kachin State

Aung Lu, Dr, Associate Professor, Departinent of Zoslogy, University of My(thy g
Abstract

The report of expatiation of amphibian, reptife i Bird gpecies i Takhitwim Ny
State including Ubyit, Alam, Damgan, Tugga 70, Aug My Thar, €
Villages focusing on amphibians, repiles and Birds wis conduered fram N
record terrestrial vertebrate fattna and to defermine ghecies comp o
this study a total of 14 species of amphibians (23 13%) ieliding 10 genera and five 1
Anura, hine species of reptiles (15%) belonging 1 enght genera and fiue 1
and Squamata, 37 specics of birds (61.66%) contfintied to 31 geners, 29 1t ,
recorded through interview surveys from the willagers atd hutiters in die stidy sites Aceoning

lysie

significant difference was found in reptile species (1 (6) =271, p < 03) amang the shudy ites. Kogwride
amphibians, teptiles, birds, Inkhibum National Park, species compasition

Introduction

Myanmar is one of the largest land areas in
south East Asia and contains many globally
jmportant species and ccosystems. 7@»:32
cupport some of the most intact nature habitats and
species communities remaining in the Indo-
Myanmar Hotspot, including many globally
threatened specics that are found in few or other
places in the world (Tordoff et al., 2005)

Dinerstein and Wikramanayake (1993)
declared that high species diversity and endemism,
together with vast intact landscapes, make
Myanmar one of the most important Indo-pacific
mainland countries for biodiversity conservation
(cited by Rao et al., 2002). In particular, Kachin
State is one of the most densely forested and
inaccessible parts of mainland Southeast Asia
(Brunner et al., 1998). Again, Leimgruber ez al.
(2003) noted that this region holds one of the
Southeast Asia's last large tracts of relatively
undisturbed forest.

Amphibians play an important role in food
chains where they may constitute large portions of
other animals. They also are economically
important locally and regionally (Fischer et al.,
1999).\

Birds are also known as good indicators, and
can be used to identify the most biologically rich
area, as well as environmental changes and
problems (Gill, 1990).

The study area had been announced as
Inkhibum National Park since 2" February 2017
by Ministty of Natural Resources and
Environmental Conservation. The area has 116.03
square miles (300.52 km?). It appeared as a safe
heaven providing places to take refuge, for roosting
and opportunities for foraging for various wildlife
species. However, there is no praper study on the
diversity and distribution of fauna, so that there is
need to record the natural assets before some will
be lost forever, even before c.o:-m. discovered. The
types of climate found in Z&:x«.zn HosauEv are
subtropical humid type of climate and humid cold
temperale type of o.__sao. The types of forest can
be classified into hill forests, evergreen forest and

mixed deciduous forest, bamboo grooves, shrubs,
scrubs, streams and tributaries of Ayeyawady
traversed the Park (Ja Hkam, 1997),

Richness of fauna and flora in this area is
important for wildlife ecology. [t is an essential to
study and record wildlife from the study area. The
present study was expatiation of amphibian, reptile
and bird species. Thus, the main objectives are:

- to record vertebrate fauna around [nkhibum
National Park environs

- to determine the species composition of different
amphibians, reptiles and birds orders recorded

Materials and Methods
Study area

The present study was conducted around
Inkhibum National Park environs, Myitkyina
Township, Kachin State. It is approximately far
from Myitkyina about 17.609 kilometres (1 Imiles)
and located North to South between 25.787463°N
97.45670°E and 25.54100° N 97.43639° E and East
to West between 25.66921° N 97.34203°E and
25.62528° N 97.34203° E bordered by the villages
of Ubyit, Alam, Dumgan, Lungga Zup, Aung Myin
Thar, Ching Khrang and Tang Hpre which are
located in the eastern side of the Inkhibum National
Park along the Ayeyawady River (Fig. 1).

Study period

The study period commenced from March
2018 to February 2019.

Collection of data

Data collection was based on interview
surveys which were conducted fortnightly by using
a structure of questionnaires to hunters and
villagers who live in Ubyit, Alam, Dumgan,
Lungga Zup, Aung Myin Thar, Ching Khrang and
Tang Hpare Villages during the study period.
Photographic records were taken on some collected
specimens and some from the wild.

Identification

Identification of the species was based on
Taylor (1962), Blanford (1895), Zug (2003), Inger
and Stuebing (2005) for amphibians, Emst and
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Barbour (1989), CITES (1989), Smith (1943) for
reptiles and Smythies (1953), Robson (2008) for
birds respectively.

Data Analysis

Stodenit's r4est whs wsed to compare the
numbers of species atmong the study sites USing
SPSS softinte (version 11.5)
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Source: Settlement and Land records Department of Myitkyina

Fig. 1 Location map of Inkhibum Area showing the
studv sites

Results

Species composition

During the study period, from March 2018 to
February 2019, surveys were conducted in survey
sites, Ubyit, Alam, Dumgan, Lungga Zup, Aung
Myin Thar, Ching Khrang and Tang Hpare. During
this study, a total of 14 species of amphibians
(23.33%) belonging to 10 genera and five families
under order Anura, nine species of reptiles (15%)
belonging to eight genera and four families under
order Testudines and Squamata, 37 species of birds
(61.66%) confirmed to 31 genera, 20 families and
11 orders were recorded (Table 1, 2, 3, Fig 2 and
Plate 1,2, 3). ;

Occurrence of species recorded

In the present study, seven species of
amphibians including Asian common toad
(Duttaphrynus  melanostictus), Grass Frog
(Fejervarya  greenij), Indian Bull Frog
(Hoplobattrachus tigerinus), Common Bull Frog
(Kaloula pulchra), WB__N& Frog ~ (Hylarana
temporalis), Kaing Land Frog (Rana figrina
pantherina) and Common Tree Frog (Polypedates
Jeucomystax) were both Boocsﬁ_.n% and interview
recorded and the rest species were collected by

only interviewed from the study sites (Table 1 and
Plate 1).

In reptiles, two recorded species (Drgophis
nasutus and Natrix hamalayana) were encountered
except Reticulated Python (Python reficulatus). A
carapace of Myanmar Narrow-Headed Soft Shell
Turtle (Chitra vandijki) encountered from Ubyit
Village, Two Myanmar brown leaf turtle specimen
from the farm of Inkhibum near by Aung Myin
Thar Village, Keeled Box Turtle (Ciiora mouhotii

M.&»:o:ﬁ_.ﬁ.s&%.naz>_5m7:=
Village, and Yellowed Tortoise :E«ea_‘w.“_s
elongata) from ‘Ubyit Village, an _auas&
Tortoise Manonria impressa from Ching _A__.ag
Village respectively. Moreover, Green Vine me_q_“_
Mcﬁa his wa_:a;:_ and Grass Snake (Vg
amalayana) were also record

That Village (Table 2 and ,,_am“.aa Aune My

Among birds, two smoked Red junple
Kalij Pheasant (Lophura ?:Qs_&%w:.w :hﬁ_,.
Barbet  (Megalaima lineatus), mvo:&.c%n_
(Streptopelia chinensis),  Yellow-Footed Gr e
1_m8= (Treron %%i%naw::. Indian xoﬁ_n_
(Coracias  benghalensis),  CGireater ~ Cqy,"
(Centropus  sinensis), Eastern Cattle Cal
(Bubulcus — coromandus), ~ Intermediate o
(Mesophoyx tntermedia), Ashy Drango (D n\na.
leucophaeus), Hair-Crested Drongo (D Wy
hottentottus),  Large-Billed Crow ( a.:.%
macrorhynchus),  Rofous Treepie Abmimuws
vagabunda), Grey- Back  Shrike (La Ity
tephronotus), White Wagtail  (Motacilly mms.
Grey Wagtail (Motacilla cinerea), Paddyfielq v.@
(Anthus rufulus), Olive backed Pipit ( \3_2
hodgsoni), Common Myna (Acridotheres S.%s
Vinous-Breasted Myna (Acridothe,”
burmannicus), Hog Badger (Arctonyx ¢y oy
Oriental Magpie Robin (Copsychus mﬁgﬁﬁn ,
Bushchat (Soxicola caprata), Blue-Rock ._.?_mn
(Monticola  solitaries), Grey-headed
Flycatcher (Culicicapa ceylonensis) Red ﬁ:«%
Bulbul (Pycnonotus cafer) were recorded wog
Ubyit, Aung Myin Thar and Tang Phare Villag "
Among them, Common Myna (4cridothereg P aw.
and Red Vented Bulbul (Pycnonotus cafer) sqw
both encountered and interview recorded and th,
rest seven species were collected by onj

interviewed from the study area (Table 3 ang Esw
3).

Comparison of analysis

According to comparison of analysis o
numbers of species among the study sites, there
was no significant difference between the nUMmber
of amphibians (£ (6) = 2.21 p> .05) and Aves (t(6)
=-.95, p>.05), however significant difference was
found in reptile species (t(6)=2.71, p< 05)
among the study sites.

Fig. 2 Relative species composition of
Amphibians, Reptiles and Birds
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Table 1 The Amphibian species recorded from Inkhibum National Park environs

~Sr.  Order Family Scientific Name Common Myaniae — Totervie  Fueounter  fjc
No Name Nawte W o N
Site Site Staty
1
T Anur  Bufonidac Duttaphrynns Asian Cominton  Phat- Al ] e
a melanostictus Toad Pyoke Sites
2 Dicroglossida  Fejervarya Girass Kyaw- All Le
e limnocharis Frog/addy Yrog  San-Kay Sites
3 Fejervarya greenit Grass Frog/ Kyt All g1t
Paddy Frog San-Kay Sites
4 Fejervarya ryfescens  Grass Frog/ Kydw- All Le
A Paddy Frog San-Kdy  Sites
s Fejervarva Asian Cricket All Le
. syhadrensis Frog/Small Sites
Cricket Frog
6 Hoplobattrachus Indian Bull Sar-Phar-  All sV Le
) tigerinus Frog Gyi Sites
7 Occidozyga lima Floating Phat- All Le
' Trog/Green Than- Sites
Puddle Frog Latt/The-
Phar
s, Microhylidae  Kaloula pulchra Common Bull  Phar-Gon-  All SISV
Frog Nyin Sites
9. Microhyla ornata Omate Phar-La-  All Lc
Narrow- Tat Sites
mouthed Frog
10. Ranidae Hylarana erythraea Red-EarFrog ~ Nar-Ni- All LC
Chauk Sites
Phar
1. Hylarana temporalis -~ Bronzed Frog/ All SV NT
Gonther's Sites
Golden-backed
Frog '
12. Rana tigrina Kaing Land Kaing- All SI
pantherina Frog Phar Sites
13. Rhacophorida ~ Chiromantis doriae ~ Doria’s Asian ~ Phar-Pyan  All LC
e Tree Frog Sites
14. Polypedates CommonTree  Phar-Pyan  All SV LC
leucomystax Frog Sites
[ SI="Ubyit, SII=Alam, SIII=Dumgan, SIV = Lungga Zup

SV = Aung Myin Thar, SVI=Ching Khrang, SVII=Tang Phare

'3
.’Aﬁﬁ ‘4L

E. Hylarana temporalis

F. Rana tigrina pantherina
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G. Polypedates leucomystax

Plate | Encountered species of amphibians
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Table 2 The Reptile species recorded from Inkhibum National Park environs

S Order Family Scientific Name Common  Type/Myanm  Intervie  Encountete  [UCN
. Name ar Name W d Status
N Site Site
0
1 Testudin  Trionychida  Chitra vandijhi Myanmar Soft Shell All Sites  SI .
e 3 harrow- Turtle/ Sin-
headed soft Kyar-1eik/
hell rrtle Gaung-thay-
Liek
2 Geoeriydida  Cyclemys fusca Myanmar [ard Shell All Sites SV NT
¢ brown leaf turtle/ Leiks
tortle Pw/ Phat-
Leik/ 1eik-
Pok
3, Cora mowhotii Keeledbox  Hard shell All Sites 8V EN
turtle turtle/ Kan-
Leik/ Taung-
Leik Thay
2 Cuora $p. AllSites SV
5. Testudinidae  Indotestudo Yellowed Tortoise/ All Sites ST EN
elongata Tortoise Leik Wal/
Se-Cho-Leik/
Gin-Leik/
Leik-na-
khaung
NifTaung-
Leik
6. Manouria Impressed Tortoise/ AllSites SVI vu
impressa Tortoise Leik-Tat/
Taung-Leik-
Gyi
7. Squamat Pythonidae  Python reticulatus Reticulated Sa-Pa-Gyi - All Sites VU
2 Python Mgwe
8 Drgophis nasutus ~ Green whip Mgwe-Sein-  AllSites SV -
Snake Gaung-Chun
9. Narrix AllSites SV >
hamalayana

SI=Ubyit, SIl=Alam, STI=Dumgan,

SIV =Lungga Zup

SV = Aung Myin Thar, SVI= Ching Khrang, SVII=Tang Phare

D. Cuoramouhom (Dorsal Vneﬂj Cuora mouhotii (chral View)F. Cuora sp. (Dorsal Vle\V)G Cuora s;; Wmﬂ“
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K. Dryophis nasutus (Green Vine Snake) L. Natrix hamalayana (Grass snake) (Head)

M. Natrix hamalayana (Grass snake) (Entire length)

Plate 2 Encountered species of reptiles

Table 3. The Bird species recorded from Inkhibum National Park environs

s Order Family Scientific Name Common  Myanmar [ntervie Encountere [UC
No. Name Name w d N
Site Site Statu
S
1. Galliformes  Phasianida  Gallus gallus Red Taw-Kyet  All Sites  SVII LC
€ Junglefowl
2 Lophura Kalij Yit AllSites SV,SVIl  LC
leucomelanos Pheasant
3. Picformes  Megalaimi  Megalaima lineatus ~ Lineated Hpo- AllSites SISV LC
dae Barbet Khaung-
Hnget
4 Coraciiform  Coraciidae  Coracias Indian Hnget- AllSites SISV LC
es benghalensis Roller Khar
5. Bucerotifor ~ Upupidae  Upupa epops Common Bi-daung-  All Sites -
mes Hoopoe bo
6. Bucerotida  Megalaima virens GreatHom  Aung All Sites vu
¢ Bill Laung
Hnget
7. Cuculiforme  Cuculidae  Centropus sinensis Greater Boke - AllSites SV LC
$ Coucal Hnget
8. Psittaciform  Psittaculida  Psittacula alexandri  Red Kyet-Tu-  AllSites Sl NT
e ¢ Breasted Yway
Parakeet
9. Stigiformes  Strigidae Glaucidium brodiei  Collared Ze-Gwet  All Sites LC
Owlet
10. Ketupa zeylonensis ~ Brown All Sites  SI LC
Fish Owl
Il Falconiform  Falconidae  Microhierax Collared Sar- All Sites LC
£ coernlescens Falconet Thein
199
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Toble 3 Continued
& Ordee Frily Seiesnife Ve Camn Myt Iterview Encoutitered IUCN
Na Nawte Naie Site Site Status
12 Permic piilorhymchas - Onedtil Stient All Sites 1L.C
Horey-
Mizzard
13 Spilornis eheela Crested Lift Yukig  All Sites L.C
Serpent «
Faale
1 Columbifr  Colimbidse  Streptopelia Spotted- foe-Le- All Sites SV, sVt Le
s chinensis Dove Byauk
13 Treron Yellow- Ngu All Sites 8V te
phoenicopterns Footed (Pungmat
Green { Hnget)
Pigeon
16 Delecanifor  Ardeidae Bubulens Eastern Kywal- All Sites SV .
mes coromandns Callle Kyaung-
Egret Byaing
17. Egretta gorzetta Little Egret  Byaing All Sites L
1 Mi":ophoyx fntermediat Tharyawa  All Sites SV Lg
intermedia e Egret ti Byaing '
19. Passeriform  Dicruridae  Dicruras Ashy All Sites SV Le
s lencophaens Drongo )
20 Dicrurus hottentottns  Hair- All Sites SV Lc
Crested
Drongo )
21 Corvidae Corvus splendens House Kyi-Gan  All Sites Lc
Crow
2. Corvus Large Taw-Kyi-  AllSites SV, SVIT =
macrorhynchos billed Gan
Crow
B. Dendrocitta Rofous Na-Hpa-  AllSites SV Lc
vagabunda Treepie Kyi J
24 Laniidac Lanius tephronotus  Grey-Back All Sites  SIT, SV Lc
¢ Shrike
3. Nectariniida  Aethopyga saturata  Black- Wut-ye- All Sites LC
[ Throated sock-
‘ Sunbird Hnget
26. Motacillidae - Motacilla alba White Mi- All Sites SV LC
Wagtail Nyaunt-
Hnget
27. Motacilla cinerea Grey Mi- All Sites SV Lc
Wagtail Nyaunt-
¥ Mwal
28. - Anthus rufulus Paddyfield All Sites SV LC
: - Pipit
29. Anthus hodgsoni Olive- All Sites SV LC
Backed
Pipit
30. Stumidae Acridotheres tristis~ Common  Za-Yet All Sites Al Sites Lc
Myna
31 Acridotheres Vinous- Za-Yet All Sites SV, SVI -
burmannicus Breasted Gaung-
Starling Phyu
32. Acridotheres Collared Za-Yet All Sites  SVI LC
albocinctus Myna Lel-Phyu
33. Muscicapida  Copsychus saularis Oriental Ta-Baik All Sites SV LC
¢ Magpie Lwal
Rabin
34, Saxicola caprata Pied Bush  Hnget- All Sites SV LC
Chat Mel-Lone
35. Monticola solitarius ~ Blue-Rock  Bo-Te All Sites SV LC
Thrush
36. Stenostirida  Culicicapa Grey- AllSites SV LC
[ ceylonensis headed
Canary-
Flycatcher
37 Pycnonotida  Pycnonotus cafer Red Buk-phin-  All Sites ~ All Sites LC
e Vented ni
Bulbul

SI=Ubyit, SII=Alam,

SII = Dumgan,
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SIV = Lungga Zup
SV = Aung Myin Thar, SVI= Ching Khrang, SVII=Tang Phare
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Diccnseion

The currett survey on fruha expatiation
Inkhibum Natiohal Park ehvitons, Kachin Stare
focusing oh arriphibishs, teptiles atd birds were
conducted from Match 2018 to Febridry 2019,

The ol timber of smiphibisae 1
Mynnthar is O3 gpeciee ahd the ordet Atwira, %9
species under seven Mitnilies sre hized (Frost,
2015). Moteover, approximately 32 species of
turtles and tontolses incloding 27 species of
freshwater turtles and tortoises and five species of
sen turtles were recorded in Myatmar, Of these,
13 gpecies are aleo found in Kachin State (Win
Maung and Win Ko Ko, 2002). Myanmar includes
n wotal of 1114 species of birds of which six are
endemic (TUCN, 2015).

During the study, the species from three
classes of vertebrates recorded revealed that the
numbers of 37 species confirmed to the class Aves
outnumbered those from the remaining two
classes (Reptilia with 9 species and Amphibia
with 14 species).

Previously, a total of nine species of
anurans in Waing Maw Township, Kachin State
reported by Group 1 (2005). Besides, Htoi Mai
(2017) also observed the 13 species of anurans in
Hante and Shwe Pyi Thar Quarters, Banmaw
Township, Kachin State. In the present study, the
14 species of amphibians were recorded. Among
them, five species (Duttaphrynus melanostictus,
Fejervarya  limnocharis, Occidozyga lima,
Kaloula pulchra and Polypedates leucomystax)
were coinside with the previous record.

In reptiles, two species of turtle from
Myitsone area, Kachin State were reported by
BANCA (2009). In the present survey Cuora
mouhotii was coinsided species with the previous
study. Three species of snakes such as Reticulated
Python (Python reticulatus), Green whip Snake
(Drgophis nasutus) and Natrix hamalayana were
recorded in the present survey.  However,
there was no previous recorded of snakes in the
study area.

The pre-survey reported of (111) bird
species were recorded by Ministry of Natural
Resource and Enyironmental Conservation, Fauna
and Flora Intemational and Biodiversity and
Nature Conservation Association in 2013. In the
previous study, Rufous-Neeked Hornbill was
stated as vulnerable and White-Cheeked Partridge
and Great Hombill as near threatened status by
International Union for the Conservation of
Nature.

In the present study, according to JTUCN
Red List, Bronzed Frog (Hylarana temporalis)
was recorded as nearly threatened, ch(;d Box
Turtle (Cuora mouhotii) and Yellowed Tortoise
(Indotestudo enlongata) appeared as endangered,
Myanmar Brown Leaf Turtle (Cyclemys fisca)
was nearly threatened, and Impressed Tortoise
(Manouria impressa) and Reticulated Pythonas
(Python reticulatus) vulnerable species among the
reptiles recorded. In birds, Red grcasted parakeet
(Psittacula alexandri) encountered as nearly
threatened and Great Horn Bill (Megalaima virens)
as vulnerable species.

According to interview survey, a total of 14
species in amphibians, nine species in reptiles and
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37 species in birds, however, seven species jy
amphibians, eight species in reptiles and 3g
Lpecies in birds were encountered survey. The
reault indicated that most of the local peoplé gq
after wild animals gave both for consumptiott dng
medicinal purpose and 4s well as supplementary
income through loedl market and the teade acrog
the border. Thus, need to share the knowledge of
rmwccting wildlife and conservation valies (g
ocal peoples.

In the present study ared, I[nkhibup
National Park environs, with full complement of
natural resources could create roosting sités g
foraging sites for various species of wild anitmals,
According to the interview information gathereq
from local people and local hunters, it was knowy
that illegal trade and hunting, logging for thei
livelihoods were going in earnest. Humap
activities however, lead to habitat loss leading to
decline in the population and number of species,
Thus, there is a need not only to maintain the
sustainability of fauna but also all the naturaf
asserts as well, that thrive habitat of the Kachin
State.

Conclusion

The study area is considered as an important
resource by community around protected ares.
There is a need to sustain the wild flora and fauna
in Inkhibum Wildlife National Park. Even within
the present study sites, further research is still
required to detai{study and record of wildlife in
order to get the more information, so essential for
sound conservation and management programmes,
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Genetic Diversity of ABO Blood Group System Parents of Zoology
Students From West Yangon University

Myintzh Thin Attig, Tectirer, Departiient of Zovloay, West University
Suh Suh On, Acaneinte Profesctr Departivent of Zonlagy, Yangon University and
Thin Mating Stee, Profocesr ahd Viedd (Retd ) , Department of Zoology, Dagon Unlversity

Abetract

Tilond proup pereetit andd iehie froguetey of ', I* AR 7 6f parents of 20alogy stidetits rom West Yargon
University e ealenlannd TomT of exthiple dimnber was 1178 peoples represénted 428 parents of [ “yedt |
3% e A0F) | 8T e (100) A% year (T43) VoM And Mee stidents ( 110 ) analyzed. Total of blood
prop A Wae 202 porrente, ol 6T Blabd geouip B was 331 parents, total of blood group AB was 157 parents
and wotal b Bland proup O vens IR poceht. Phenotypic frequency of parents of Zoology stiudents were 0.25
of Nond group A, D 2R of Blood grodp B, 013 of bleod group AB and 034 of blood group O.
Genntvpic frequency of faretts of Zoology stidents were 1'1' (p” = 0.0339), F [ (2pr = 02142), F1" (¥ =
033R3), 777 (2gr = 0.2728), 1 I (2 pg = 0.0862), 7i(g’ = 0.5484). Allelic frequency of ABO blood group
svetem recorded from this observation was 7' =0 783, 1" = 0.235 and t = 0.582. According to the blood
group eystem of 1Rdifferent tribes of Myanmar peoplesPurman, Kayah Kayin Chin, Mon Rakhine,
Shan RurmaKeyinButinaRekhineBurmaM™on , Indian tribe (Gawrakha Hindu, Muslim)allelic frequency
was ['=3 752 1= 3 379and i= 8.173 In combining the previous data from Term papers of fourth year of
Zoology stodents, Dagon University, we can concluded  that allelic frequency of blood was approximately
0.5, it means that A group is majority. We can conclude that allelic frequency of "0" blood group of Myanmar
peoples was highest approximately r = */"= 0.5 of blood group *0". .

Kerwords: penetic frequency, allelic frequency, ABO blood groups, ethnic groups, West Yangon University

Introduction

In 1901, Karl Landsteiner discovered three
human blood groups: A, B and O. A fourth blood
group, AB, was discovered later by Alfred Von
Decastello and Adriano Sturli, in 1902, Karl
Landsteiner discovered that blood clumping was
an immunological reaction. For this discovery
the Noble Prize in Physiology or Medicine in
1930.

ABO blood group system was the first human
red-cell antigen system to be characterized. The
ABO blood group substances are glycopeptides
with oligosaccharide - side
chains(GanongW{).The ABO blood group
specificity is determined by die presence of
terminal sugar in an oligosaccharide structure.
The terminal sugars of the oligosaccharides are
specific for blood groups A and B. They are also
immunogenic. The red cells express either A, B,
both A and B, or neither, and antibodies are
found in serum to antigens not expressed by the
red cells.(Tropical Doctor ,Dean, M.D 2005)
The blood group of their parents was taken from
the information of National Registration Card
(NRC).

The /*allele gives blood type A, P gives type B,
and i gives type O. As that Pand/* are dominant
over /, only ii people have type O blood.
Individuals with #¥ or /* have type A blood and
individuals with or i have the B blood of people
have both phenotypes, because A and B express
a special dominance relationship, codominance
(M = I*), which means that type A and B parents
can have an AB child. A couple with type A and
type B can also have a type 0 child if they are
heterozygous (i, has a single enzyme that creates
both A and B antigens.(Bhasin, M.K. and S. M.
Chahal., 1996).The resulting red blood cells do
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not usually express A or B antigen at the same
level that would be expected on common group
A or B red blood cells, which can help solve the
problem of an apparently genetically impossible
blood group (Wikipedia, 2017).
The ABO blood group system is the important
blood type system in human transfusion. Found
on platelets epithelium and cells other
thanerythrocytes. AOB blood types are also
present in some other animals for example
rodents and apes such as chimpanzees, bonobos
and gorillas (Wikipedia, 2016).
The associated anti-A and anti-B antibodies are
usually IgM antibodies. The majority of cell
types investigated have A, B, or O antigen on
their surfaces. ABO blood group and Ethnics
groups systems are hereditary characters and are
used widely in human population genetic
studies(Landsteiner, k and Weiner, A. S, 1940).
In Myanmar, blood test are conducted almost all
the people for the diagnostic of diseases.
However, allelic frequencies of blood groups are
not calculated or very rare. Thus in the present
study was under taken with the following
objectives:
- To assess the blood group frequency of
parents of the Zoology
students
- To calculate the allelic frequencies and
genotypic frequencies of
K, P andi
- To record the blood group frequency of
different ethnic groups
in parents of the students

Materials and methods
Study area and period
Data collection was conducted from West
Yangon University Campus. It is located
between N 16.9447°and E 96.0133°.The
Zoology students of 1% year to MSc classes

CamScanner


https://v3.camscanner.com/user/download

1st Myanmar International Science and Culture Conference 2019

from West Yangon University were examined
the ABO blood group system during the study
period of July and August 2019.

Blood type data analysis

The blood samples were collected from
cach student after their consent to participate in
this research process. Data form of
questionnaires survey was also distributed to all
students for the blood groups their parents.
Some parents that have no information about
blood groups were tested it in nearby clinic.
ABO Blood groups system is govemed by
multiple allelic system (1%, 1® and i) and these
three alleles is complete and codominant system
as (I* = I*>I'). Therefore, four blood types
[Group A ('Fand Fi), [Group B(*I* and I%})),
[Group AB (I P)land [Group O (if)).The
present study examined phenotypic system of
blood group, genotypic frequency and allelic
frequency of blood groups of the Zoology
students. The data were calculated as

A. Pherocypk Froquency
Total no. of blood group

A —
Phenctypic freqoency of blood group A =A = -
Totl snmple number

Total no, of blood grovp

B ——
Phenotypic fraquency of blood proap B = Bw
Toul  sample  mumber )
Total no. of blood grovp
AB

Phencitypic frequency of blood group AB =

——————
Total sample tumber

o Imm.dwmﬁ
Phenotypic frequency of blood growp O = O =

L e ——————
Total samplo number

B. Allelic frequency
According 1o the Hardy-Weinberg law,

Let, p=alllic frequency of “M,*
¢ = allelic froqueacy of *#",
r=allelic frequency of “/",

Pergrr=1
mi- V5o
=1~ 440
- o

Alkelic Brequency of blood group A, B, AB and O were caloulated based on
Hardy-Weinberg formulae, in which allelic froquency remains consist from oze
gooemalion 10 the next.

Hence,

Results
In conceming with blood group system of
the present research, the data represented total
numbers  1178consisting 589 males and

Table 1 Blood group frequency of their parents of Zoology students from WYU

Sapie — Blood group | Blosd growp | Blood Biood
A B Pup AB pwp 0
Tarects of 19 yow shadcots o o7 122 ] ]
Parvon of 24 you sudcors £ n ) (] 08
Pasowis of ¥ yeur modcon. (1) & %) [T [7]
Facess of 4 you oot ) Q ) [ (]
Farcais of Hoss wd MSc
il e » n " )
Toul 113 m m 17 398
Pacmanype bogancy [ [¥D) [ (1) [0
Table 2 Allelic roqucncies of parcats of Zoology students from WYU
S 7 Al ¥ ¢ ~Allela ¥ vaAliche |
[P o ¥ e ks ik (3] (X1
| Poman 2 you ke e (353 X2
| Pecams of ¥ your of stodensy. (1™ [ 0383
) [51) [XE] Al
Ll Ly —— (X3 [E2) sse
[y porer—— [T (338 .
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589peoples. We observed 292 of blood group A,
3310f blood group B, 157 of bload group AB, and
398 of blood group O (Table 1).

The phenotypic frequency was 0.25 0f
blood group A, 0.28 0f blood group B, 0.13 of
blood group AB and , 0.34 0f bload group O.
hAllelic frequency of blood grotps has the lowest
of I'= 0. 1842which followed /' = 0.2342. The
allele “7* has the higest frequency (i = 0.5816).
However, the percentage of blood group A
(28.05%) was close to that of blood group O
(33.89 %)(Table 2)

Gene (allele) frequency H= 01842, /"=
0.2342 and fwas 0.5816.Genetypic frequency (p*)
of blood group A was 0.339, (2pt) of blood group
A was 0.2142,( q?) of blood group B was 0.548%4,
(29t ) of blood group B was 02724, (2pq) of blood
group AB was 0.0862 and (r*) of blood group AB
was 0.3383 ( Table 3). The zoology student
attending to the West Yangon University are not
the same tribe , told of 18 different tribe are
included . The allelic frequency of each tribe were
calculated separately as follows: In the parents
of Zoology students from West Yangon
University, 18 different tribes were recorded.
Among them Myanmar is the majority group
which followed by Kayin tribe.

Five different hybrid pairs of the ethnic
groups were assessed. For the Burman tribe in
parents of Zoology students, the table 4 showed
the individual numbers, percentage and allelic
frequency of parents of the Zoology students in
relation to blood groups. Allelic frequency of
blood groups has the lowestof F = 0.1878 which
followed P = 0.2353.The allele “ 7 ” has the
highest frequency ( i = 0.5769). However, the
percentage of blood group B (28.72%) was close
to that of blood group O (3.298%).

For the Kayin tribe, allelic frequency of
blood groups has the lowest of F! = 0.1703 which
followed /* = 0.2133. The allele “ I” has the
highest frequency (i = 0.6164). However, the
percentage of blood group B (21.33%) was close
to that of blood group O (0.6164%).For the Chin
tribe, allelic frequency of blood groups has the
lowest of # = 0.164 which followed 7 =0.25. The
allele “ I has the highest frequency (&= 0.587).
However, the percentage of blood group B
(28.13%) was close to that of blood group O
(34.37%).

For the Rakhine tribe, allelic frequency
of blood groups has the lowest of #* = 0.162which
followed /2 =0.303. The allele “ I has the highest
frequency (i = 0.535). However, the percentage
of blood group B (28.86%) was close to that of
blood groupO (28.86%).
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For the Shan tribe, allelic frequency of
blood groups has the lowest of 7* =0.368. The
allele “ 77 has the highest frequency (1= 0.632).
However, the percentage of blood grovp B (20%)
was close to that of blood group O (40%).

Table 20tenntyple Magrisney of psenite of Zavlopy eadlente ok WYL

0.264 which followed /* = 0.236. The allele “ /»
has the highest frequency ({ = 0.5). However, the
percentage of blood group B (25%) was close ¢,
that of blood group O (25%).The allelic frequency
of blood groups of Burma tribe was /' = 0.183, 1
=0.235 and ‘#* = 0.582. In all tribe groups, the

TS i I s maximum allelic frequency was blood group “0,
B n T Y L 1 B
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Fig I Distribution of A, B, O blood groups with genotypic
frequency of ethnic groups : ’
Discussion

In this study, total of 1178parents of
Zoology students from West Yangon University
was assessed the phenotypic, genotypic and allelic
frequencies of ABO blood groups. The percentage
of blood groups was 0.25 of blood group A, 0.28
of blood group B, 0.13 of blood group AB, 0.34 of
blood group O. ABO allele frequency had been
determined in Asian Africa andEuropean
populations (Bustanet af., 2002). The estimated
allele frequencies were 0.5812for O, 0.227for B
and 0.1918for A. These resultsshowed that O gene
frequency was higher than that of B or A. Howe
showed the global predominance of B gene over
O.These findings similar in agreement with Al-
Bustaner.al,,(2002). They stated that the patterns
of early population movements and varying
prevalent blood types in different parts of the
world.

Blood type B is very common in
populations of Asian descent, but rare in
populations of Western European descent. There
are four main linkages of the ABO genes and that

mutations creating type O have occurred at least
three times in humans (Parvatheesamet al., 1999).
The membrane of a human red blood cell contain
a variety of bloodgroupantigen themost
important and best known of these areA and
antigen . (Race RR, Sanger R, 1962)

Blood group A is associated with high frequencies
in Europe, especially in Scandinavia and central

§
o | ] II |

it =
///J(’/W//’{{:ff !
il

Blhﬂ' 'w

Fig 2 Distribution of A, B, O blood groups with allclic frequency of ethaic groups

Europe, although its highest frequencies occur in
some Australian Aborigine populations and the
Blood food Indians of Montana (Dean,2005).

In the present study a total of 1178
individuals belonging to 589 males and 589
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females were studied. The distribution of ABO
blood groups was as follows. The Phenotype
frequency of group O was (33.89%) is followed
by group B (28.05%) and group A(24.75%), while
group AB had the lowest Bhenotype frequency
(13.31%). The order of ABO frequencies was
0>B> A >AB in the student population. With
regard to distribution of allele frequencies among
the students, allele i was observed to have the
highest frequency i (0.582) follow by I7 (0.235)
and 7* (0.183).
Reviewing the ABO 'phcnotypc
uencies of other populations of zoology
students; it can be observed that the majority of
populations analyzed had higher frequencies of
blood group O than compared to group B or A,
while the lowest frequency was found among
students in group AB.
Prakasker al; (2013) reported that blood group B
i very common in population of Asia descent, but
rare in population of western Europe. In the
present study results are in agreement above
author with these mentions because Myanmar
students are also of Asian descent.
Tn the present study, A blood group is third
most frequencies in parent of Zoology students
the same prevalence was not found in present

study.
Bl:oyd group B has its highest frequency in
Northern India and Neighboring Central Asia and
jts incidence diminishes both toward the west and
east, falling to single digit percentages in Spain. It
is believed to have been entirely absent from
Native American and Australian aboriginal
populations prior to the arrival of Europeans in
those areas (Encyclopedia Britannica, 2012).
Encyclopedia Britannica, 2012 stated that blood
up “B” has its highest frequency in Southeast
Asia. Prakashet.al; (2013) reported that blood
group B is very common in population of Asia
descent. In the present study “B” blood group is
second most frequency among parent of Zoology
students.

Many other studies have been shown that
blood group O was the common blood group and
blood group AB was the least common blood
group is some ethnic group (Nwauche, and Ejete ,
2004 ) which is the same in the present study.

The O blood group is very common
around the world, about 63% of human share it.
Blood group O is particularly high in frequency
among the indigenous populations of central and
South America where it 100% .The lowest
frequency of O is found in Eastern Europe and G
where B is common (Khan et,al; 2004). In the
present study, the blood groupQO is the most
frequency among Zoology students. International
studies outside present study e.g USA, Britain
revealed blood group O is the commonly.
Predominating blood group B in Pakistan whiles
in Nepalespopualations blood group A is the most
prevalent.

In the present work, blood groups O and
B were found to be more frequent blood groups
among the studied students and groups AB was
the least frequent. This pattern was also reported
to be similar among ABO blood groups of third
year and fourth year students (Group IX).

According to blood group percent total
number of students and their parents for West
Yangon University and Dagon University was
2188Students According to Allelic frequencies,
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we can caleulate blood group 0(0.192) was
majority in Myanmar. Second highest percentage
was blood group B(0.078). The lowest number of
blood group was A( 0.18). Table (6g.According to

all data collected samples blood groups
(I4.|M%)A,%32.772%m, (9733 % ) AB,
(33.38%) O, Table (7).

Cotic¢lusions

. Highest frequency of blood group was
allelic "i"(0.58), second highest ofie was “f"
(0.23). The least frequency was blood group A"#*
}0.18) of the 1178 parents of Zoology students
rom West Yangon University.

) According to different ethnic groups,
highest frequency of was " (0.577) in Burma,
(0.616) in Kayin, (0.586) in Chin, (0.845) in Mon,
(0.583) in Rakhine, (0.632) in Shan (0.817) in
Kayar,
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Habitat Selection and Foraging Habits of Waterbirds at Two Different Wetlands
in Monywa Township, Sagaing Region
Htay Khaing, Lecturer, Dr., Depariment of Zoology, Monywa University
Khin Thandar Latt, Lecturer, Dr., Department of Zoology, Monywa University
Myint Naung, Lecturet, Dr., Department of Zoology, Monywa University
Myint Kyaw, Lecturer, Department of Zoology, Monywa University
Thin Thin Khaing, Assistant Lecturer, Department of Zoology, Monywa University

Abstract

This study especially focus on the habitat selection and foraging habits of waterbirds at two different wetlands
namely Shapyay and Nyaung Kaing wetlands in Monywa Township, Sagaing Region. Bird counting and
watching were carried out once a month regularly from January to December, 2018. Direct count and point
count methods were used. A total of 34 waterbird species belonging to 27 genera, 11 families and seven orders
were recorded. Out of 34 species, 19 species were residents and 15 species were winter visitors. According
10 TUCN status, one globally near-threatened species of Black-headed Ibis Threskiornis melanocephalics was
observed. In Shapyay wetland, 23 species were shore birds (Sb), five species were diving birds (D1) and three
species were dabbling ducks (Db). In Nyaung Kaing wetland, 25 species were shore birds (Sb), five species
were diving birds (Di) and three species were dabbling ducks (Db). The present study indicated that waterbird
population were directly influenced by the habitat selcction and have preference to different habitats with
surface water that supply suitable prey organisms for foraging. It also indicated that habitat destruction due
to human activities including construction of houses, roads, agricultural land, overfishing, using pesticides
and chemical fertilizers, grazing, brick making and bird hunting had the greatest impacts. Therefore, special
attention should be given to protect the habitat characteristics for conservation of waterbirds in Shapyay and
Nyaung Kamg wetlands to attract more waterbirds in the future,

Keywords: Habitat selection, Foraging habits, Wetands, Waterbirds, Residents, Winter visitors

Introduction

Over 50% of wetlands in the world have been
lost in the past century, and the remaining wetlands
have been degraded to different degrees because of
the adverse influences of human activities (Fraser
and Keddy, 2005). The loss and .degradation of
wetlands has negatively affected waterbirds, which
depend on wetland habitats (Taft ef al., 2002).

Waterbirds are an important component of
most of the wetland ecosystems as they occupy
several trophic levels in the food web of wetland
nutrient cycles. Activities of waterbirds are
considered as indicator of quality of the wetland
ecosystem and form the terminal links in many
aquatic food chains, and as a result they reflect
changes originating in several different ecosystem
components (Custer and Osborne, 1977).

Habitat selection in birds may greatly vary
from species to species, depending upon the
morphology of the bill (i.e straight, elongated,
slender, curved bills), prey availability (i.e richness
and vulnerability to capture) and foraging
behaviour such as visual vs tactile foragers
(Gawlik, 2002; Kushlan, 2000; White and Main,
2005) (cited by Rajpar and Zakaria, 2013).

Although food abundance is generally used
in assessing habitat quality of waterbirds, food
accessibility, which often differs from food
abundance, greatly influences habitat use by
waterbirds, Food accessibility to waterbirds
depend on both intrinsic and extrinsic factors.
Intrinsic factors include bird morphology (neck
length, leg length, body size, and feeding
structures), foraging methods, and diet selectivity.
Extrinsic factors include water depth, vegetation
density, and prey vulnerability. Because these
intrinsic and extrinsic factors differ among
waterbird species and group, particular species of
waterbirds generally feed in particular wetlands
with features that maximize the abundance and

accessibility of their foods (Taft and Haig 2003;
Bolduc and Afton 2004).

In addition to limiting access to foraging
habitats, water depth effects the net energy intake
of waterbirds because foraging efficiency
decreases with increasing water depth. Foraging
efficiency for the non-diving herbivores may also
be reduced in deeper water. When foraging in
shallow water, these birds feed by dipping their
heads and necks only (neck-dipping), but when
feeding in deeper water, they must tilt their entire
body forward (up-ending). The latter results in a
lower food intake rate and higher energy
expenditure (Nolet et al., 2002).

Diving waterbirds are able to forage over a
wider range of depths than non-divers. Some may
be limited by a minimum water depth that allows
them to forage (Bolduc, 2002). Safran et al., 1997,
found a preference by some waterfowl for depths
greater than 20 cm. Larger diving birds, such as
cormorants require a minimum depth of about Im
(Halse et al,, 1993),

The wetlands of Myanmar include rivers and
streams, shallow fresh storage reservoirs, fish
ponds, seasonal flooded cultivated plains, and
estuaries with extensive mangrove swamps. Most
of the wetland in Myanmar is directly or indirectly
associated with river systems.

The present study of Shapyay and Nyaung
Kaing wetlands are directly connected with the
Chindwin River and the natural freshwater wetland
habitats representative of the flooded plain v
Monywa. The main objectives of this study t©
determine the habitat selection and foraging habits
of waterbirds at two different wetlands.

Materials and Methods
Study Site

Monywa Township is located in Sngnir;,g
Region which lies between 22° 04' 41.61"N to 22
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ypes of the waterbind specics recorded In
18

Sclentific name Population Poraging habits Feeding Types
" Dendrocygma jrvanica 258 ) o
Todorna ferruginea I Db 0
Anar poaciiorkyncha 146 Db "
Fchybapher reflcoltie 61 Di (<]
Amanerarwit phoemicurs 1] b 4]
Parphyria porplyio 53 L] o
Caliimla ehlarpus ” Di 0
Fullcs atvg u Di o
Anaxiommer oscitans 102 b (=i}
Plegadhs falcinethes [ sb c
Jrobrychur tinenels 145 5 [+
Nyeticorax mycticorax 34 5b c
Ardeola gravh 5 5b c1
Ardecla bacchut 14 Sb [
Bebulous s 147 sb Cc
Ardoa cinerea 169 b C
Ardoa purpurea 50 ] C
Ardes olba 2% Sh c
Avdea intermedia 43 L) [
Egretia pararia 8 b c
Mhicrocarbo niger 12 Di P
Pholacrocorax cavbo 16 Di P
Himaniopus himontopus 12 5 c
Phralis fielva 4] S [+
Charadrius dublus 0 1] @
Vawellus cimereus " Sb ()]
Venelius Indicws 9 1] o
Rydrophasiamus chirurgus n sh c
Galiinaga paliinago “ &b c
Actitls hypolewcas tE2 b I
Tringa glarrola n Sb o
Tote! m 3 3 1
Spcres. Composition 9468 1613 M19

Th=

Duck, Di = Di

1 apocics, H = 1 spocies, (71 =9 ypocics, B =2 specics

Table 3 Population, foraging habits and feeding types of the walerbid species reconded in

Nyumg Kaing wetland during January 10 December 2018

ving walerbird, Sb = Shore bird, O = Omaivere, :
C= Camivare, | = Ingectivore, P = Plscivore, H = Herbivore, C= | 2 species, O = 6 species, 1=

Scicmtific name Population Foruging babits '?y;"

a Jervanica 385 Db [v]
Tadorna ferrginea 171 Db 0
Anas poccilochyacha m Db H
Tackybaptis reficollis 58 o
Amarorms phoenicuns 64 S o
Geelimdla chioropaa [>] Di ]
Fubics qore 106 Di 0
Anastomas cacitans 344 S ¥ ]
Threckiornis melanocephalus 131 B c
Plegadls falcinedlicy 195 ) c
bobrychus sinensy 2 ® ot
Nycticorax mycticorax 301 £ <3
Ardeola grayii 8 s 1
Ardeola bacchus 62 sb c
Bubdius s 251 Y [
Arded canerea & =) c
Ardea purprea 18 LY c
Ardea alba ” F5Y [+
Ardeq intermodia 2 Sh c
Eprens garzena 261 Sb c
Microcarbo niger 39 Di ]
Phatacrocorax carbo : Di :.

M"‘W-w 3% )
Hamantopus leucocephabes 13 s c
Plavialis fubg 2 sh c
Charadrins dubius 12 s [
Yoncltus cinereus 3 S (=]
Vanellus indics P sh c
Hydrophasiamus chirurgus %0 St [
Gallinoge galttnago 3 s ¢
Actils bypuleuces &5 b 1
Tringa glareola % S @
il 52 S @

Toal individual 0 v s B

= ition 9.09 1543 7376
Db = Dabbling Duck, Di = Diving waterbird, Sb = Shore bird, O = Ocaivore,

€= Camivore, 1 = Insectivore, P = Piscivore, H = Herbivore, C = 13 species, 0= 3
¥oeries, 1= | specics, H = 1 species, C/1 = L1 spccics, p= 2 specics,

Discussion

In the present study, 34 species of waterbirds
were recorded at different wetlands (Shapyay and
Nyaung Kaing wetlands). Among them, 15
species were winter visitors and 19 species were
residents, According fo IUCN Red List (2015),
among the 34 species recorded 33 waterbird
species were recorded as Least Concern and one
species as Near Threatened species.

Number of bird species may increase as a
result of increased in habitat heterogeneity (He
and Legendre, 1996). Habitats complexity may
harbor higher resources such as food, perch,
shelter and nest due to availability of different
microhabitats (Hulbert, 2004), Gill (2001) stated
that habitat selection is critical importance to
many species. The selection may be based to a
large extent on food availability and the presence
of competitors. The variation in the bird species
diversity reflects differences in  habitat

composition rather than variation in size of an area.

Mukherjee et al. (2002) reported that
availability of food sources and safe roosting sites
are governing factors that influence the species
richness and its composition. In the present study,
the highest number of foraging habits of
waterbirds were recorded in shore birds followed
by diving birds and dabbling ducks.

The present study indicated that the number
of waterbird species was depended on habitat
variation. Some species of shorebirds such as
bitterns and herons hide in thick vegetation in
marshy swamp and shallow water to catch variety
of aquatic insects, tadpoles and fishes. Herons and
Egrets often utilized the trees and shrubs at
roosting site. Three species of Amaurornis
phoenicurus, Porg;lwrio porphyrio and Gallinula
chloropus were observed in shrub patch for shelter
and roosting but they preferred marshy swamp for
foraging site.

Swamphens and morhens used marshy
swamp and lotus swamp to feed on seft leafy
shoots, seed of reeds. They also feed on small
vertebrates such as tadpoles, fishes and
invertebrates such as larvae of insects. Jacanas
picked snails, insects and invertebrates by walking
slowly on the leaves of water lilies. Other species
such as plovers, snipes, sandpipers, lapwing and
stilts used wet soil for probing or picking up food
items such as worms and insects. The results
showed that marshy swamp is highly attractive for
shorebird species as compared to other habitats
since it provides heterogeneous habitats that
attracted ﬁigh diversity of waterbirds through
offering shelter, abundant food, suitable nesting

d safe roosting sites.
" Safran etgal.. 1997 also stated that the
relationship between water depth and foraging
habitat use of individual species of wetland bird
has been well documented. Three species of
dabbling ducks such as Dendrocygna javanica,
Tadorna ferruginea and Anas poecilorhyncha
were frequently observed in open water area with
shallow water depth and marshy swamp for
feeding and resting. Diving waterbirds such as
Tachybaptus ruficollis, Gallinula chloropus,
Fulica atra, Microcarbo niger and Phalacrocorax
carbo prefered open water body for foraging.
Cormorant species such as Microcarbo niger and
Phalacrocorax carbo were often resting and
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Table 1 Status and habitat sclection of waterbirds recorded in difTerent wetlands during January to

Ist Myanmar International Science and Culture Conference 20y

December 2018
iTabitat slection (Different IUCN
Order Scientific name Habitats) Redlist  Status
Ms Is O Pd )
Anscriformes Anatidace
Dendrocygna javemica + + + . - LC R
Tadorna ferruginea + + o+ - - LC wv
Anas poecilorhyncha + + 4+ . & LC R
Podicipediformes Podicipedidac
Tachybaptus ruficollis - - + - - LC R
Gruiformes Rallidae
Amaurorms phoenicurus + + - - + LC R
Porphyrio porphyrio + + - - + LC R
Gallinula chioropus + - + - + LC R
Fulica atra - - + . - LC wv
Ciconiiformes Cironiidae
Anastomus oscitans + - - + - LC wv
Pelecaniformes Threskiornithidae
Threskiornis
melanocephalus oo » NT wv
Plegadis falcinellus + - - - LC wv
Ardeidae
Ixobrychus sinensis + + - - - LC R
Nycticorax nycticorax + - - - + LC R
Ardeola grayii + + - + + LC R
Ardeola bacchus + + -+ 4+ LC R
Bubuleus ibis + + - + + LC R
Ardea cinerea + + A LC R
Ardea purpurea + + -+ o+ LC R
Ardea alba + + - o+ o+ LC R
Ardea intermedia + + - o+ 0+ LC R
Egrenta garzetta + + - + + LC R
Suliformes Phalacrocoracidae
Microcarbo niger - - + . - LC R
’ Phalacrocorax carbo - - + - - LC wv
Charadriiformes Recurvirostridae
Himantopus himantopus + - - - . LC wv
Himantopus
Teucocephalus H PO A LC wv
Charadriidae ‘
Pluvialis fulva + - o .+ . LC wv
Charadrius dubins + - -+ . LC wv
Vanellus cinereus + - - - - LC wv
Vanellus indicus + - - - . LC R
Jacanidae
Hydrophasianus
chirurgus g ® ek - - LC R
Scolopacidace
Galiinago gallinago + - -+ . LC wv
Actitis kypoleucos + - « + e LC wv
Tringa glareola + - -+ - LC wv
Tringa stagnatilis + - - + = LC wv

LC = Least Concern, VU = Yulnerable, NT = Near Threatened, R = resident, WV = winter visitor, +

present, - = absent, Ms = Marshy swamp, Ls = Lotus swamp, O = Open water body, Pd = Paddy field, Sp=

Shrub patch
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10'48.02"N and 95° 10' 02.74"E to 95° 06' 04.72"E.

Two different study sites were designated in
Monywa Township (Plate 1).

Site (1) Shapyay wetland, Site (IT) Nyaung Kaing
wetland

Study Period

Field surveys were conducted from January to
December 2018.

» R gy

(Source: Google Farth, 2018)
Plate 1 Location map of the study site
Field Technique

The field survey was conducted once a month.
Birds were observed by using a binocular. The bird
photos were taken with digital camera. Bird
watching was undertaken two times during the
period from 7:00 am to 11:00 am in the moming
and from 3:00 pm to 5:00 pm in the evening. Bird
watching and counting were carried out using a
boat and also walking along marshy swamp. Bird
census was made by using direct count and point
count method.

Identification and classification

Identification of the bird species was made
according to King and Dickinson (1975), Smythies
(2001) and Robson (2015). Birds were listed in the
classification systems proposed by Bird Life
Intemnational Checklist Version 9.1 (2017).

Foraging habits of waterbirds

Foraging habits of the waterbird species was
recorded on direct observations during every field
surveys. The waterbirds were grouped based on
foraging behavior and habitats use such as
dabbling duck (small or middle size of Anatidae
species that require shallow wetland for feeding),
diving waterbird (includes all kinds of waterbird
species that can dive for feeding) and shorebird
(wader species and are not good at swimming)
according to Chan-Woo et al., 2006 and based on
visual observations.

Analysis of data

Comparison using analysis of variance
(ANOVA) test to determine the significant
difference of waterbird population between the two
different wetlands, was also evaluated using (SPSS
version 23).

Results

A total of number of G739 waterbird
individuals accounted from 34 species, 27 genera,
11 families and seven orders were recorded from
the two wetlands, namely Shapyay and Nyaung
Kaing wetlands. All these species, 31 species were
recorded in Shapyay wetland and 33 species were
obscrved in Nyaung Kaing wetland. Among the 34
specics of waterbirds, 19 species were residents
and 15 species were winter visitors. According to
IUCN Red List (2015), Threskiornis
melanocephalus Balck-headed Ibis was Near
Threatened (NT) species (Table 1),

Habitat Selection and Foraging Habits of
Waterbirds

In the present study, the waterbird species
were grouped based on foraging behaviour and
habitats use such as dabbling duck, diving and
shorebird. These waterbird species were selected
different wetland habitats such as open water body,
lotus swamp, marshy swamp, paddy field and
shrub patch for foraging, roosting, nesting and
resting.

Most individual  of shorebirds were
frequently observed in lotus swamp, marshy
swamp, paddy field and shrub patch for foraging,
roosting and nesting sites. Dabbling ducks were
frequently observed in open water area with
shallow water depth and marshy swamp for
feeding and resting. Diving waterbirds prefered
open water body for foraging.

A total of 34 species of waterbirds recorded
in the different wetlands. In Shapyay wetland, 23
species were shore birds (Sb), five species were
diving birds (Di) and three species dabbling ducks
(Db) according to foraging behavior of waterbirds.
The highest percentage of species composition was
found in shorebirds (74.19%) followed by diving
waterbirds (16.13%) and dabbling ducks (9.68%).
The mode of feeding habit revealed 12 species as
camnivores (C), six species represented omnivores
(0), one species as insectivore (I), one species as
herbivore (H), nine species as camivores and
insectivores (C/) and two species represented
piscivores (P) (Table 2).

[n Nyaung Kaing wetland, 25 species of
shore birds (Sb), five sg:cics of diving birds (Di)
and three species of dabbling ducks (Db). The
highest percentage of species composition was
alsofound in shorebirds (75.76%) followed by
diving waterbirds (15.15%) and dabbling ducks
(9.09%). Among the 33 species, a total of 13
species as carnivores (C), five species represented
omnivores (O), one species as insectivore (), one
species as herbivore (H), 11 species as carnivores
and insectivores (C/1) and two species represented
piscivores (P) (Table 3).

According to ANOVA test, the population of
waterbirds between Shapyay and Nyaung Kaing
wetland were insignificantly different (F\,22= 2.959,
P=0.99) but, the waterbird population were more
observed in Nyaung Kaing wetland than in

Shapyay wetland.
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drying their wings at the edge of open waler arca
and on the twigs.

Gibb et al. (1991) found that piscivorous
birds were particularly sensitive to wetland
surface water area and suggested that larger
wetlands may provide more open water for diving
species. In the present study, piscivorous specics
of diving birds as Little Cormorant Microcarbo
niger were recorded the highest number of
individuals in open water body. This may be
assumed that these species prefer open water
surface arca because water depth limits their
aceess to foraging habitats.

Davies et al. (2004) pointed out that many
species of birds use different habitats at different
time of the year. Migratory species, especially
may be forced to use different habitats in differcnt
regions simply because limited choices are
available. Neverthcless, migration birds use
similar habitats throughout the year.

In the present study, 15 migratory waterbird
species were recorded in the study area. Most of
the migratory waterbird species arrived in the cold
season of November, December, January and
February. Among the migratory waterbird species,
Black-headed Ibis Threskiornis melanocephalus
appeared as the Near Threatened species. It may
be due to the prescence of sufficient amount of
foods for these species such as crustaceans,
mollusks and insects. Moreover, Shapyay and
Nyaung Kaing wetlands area supports rich variety
of food resources and also good shelter places for
migratory waterbird species.

This study indicated that waterbird
populations were directly influenced by habitat
selection and have preference to wetland habitat
with surface water that supply suitable prey
organisms for foraging. In the present study,
waterbirds in diffrent wetlands faced habitat
destruction due to human activities including
construction of houses, roads, agricultural land,
overfishing, using pesticides and chemical
fertilizers, grazing, brick making, and bird hunting
had the greatest impacts. Arriving in lotus area for
recreation by the local visitors is the main threats
to the survival of the waterbirds. Therefore,
special attention should be given to protect the
habitat characteristics for conservation of
waterbirds in Shapyay and Nyaung Kaing
wetlands to attract more waterbirds in the future.

Conclusion

In this study, a total of 34 waterbird species
belonging to 27 genera, 11 families under seven
orders were recorded at two different wetlands
(Shapyay and Nyaung Kaing) in Monywa
environs during January to December 2018.
During the study period, 33 species in Nyaung
Kaing wetland and 31 species in Shapyay wetland,
The highest number of foraging groups of
waterbirds were recorded in shore birds followed
by diving birds and dabbling ducks in different
wetlands. The results showed that marshy swamp
is highly attractive for different waterbird species
as compared to other habitats.
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Abstract

Occurrence and abundance of some avifauna was determined using poinl count method at Salingyi Reservoir
in Salingy1 Township, Sagaing Region. A total of 72 species of birds belonging to 57 genera, 36 families and
14 orders were recorded in the study arca. This study was conducted from September 2018 to August 2019.
Out of these recorded species, 23 species were waterbirds and 49 species terrestrial birds. The highest
composition of bird specics was observed in order Passeriformes while the lowest species composition were
observed in orders Suliformes, Stigiformes, Buceroliformes, Piciformes and Psittaciformes respectively. Five
Myanmar endemic species of Burmese Bushlark Mirafra microptera, Brown Prinia Prinia polychroa,
Ayeyarwady bulbul Pycnonotus blandford:, Whitc-throated Babblar Chararrhaea gularis and Burmese-
collared Dove Streptopelia xanthocycla were observed in the study area. According to IUCN status, one
globally near threatened species, Black-headed Ibis Threskiornis melanocephalus was also observed. Very
common species, Lesser Whistling-duck Dendrocygna javanica was the highest individual of waterbirds in
the study area. The finding of this study highlighted at Salingyi Reservoir has habitat heterogeneity and
seasonal fluctuation of water level that had attracted terrestrial and waterbird species to perform various

Occurrence and Abundance of Some Avifauna at Salingyi Reservoir in Salingyi

activities such as feeding, roosting and breeding,

Keywords: Occurrence, Abundance, Avifauna, Reservoir, Terrestrial birds, Waterbirds

Introduction

The Class Aves comprises almost 10,000
recognized species of varied forms descended
from one another to through the process of
adaptation by natural selection. The current
classification of living birds is hierarchical
arrangement of roughly 29 orders, 187 families,
over 2000 genera, and over 9600 species (Gill,
2001). In Southeast Asia, a total of 1327 species
are known to occur (Robson, 2015). Birds are
found in forests, wetland, deserts, mountains,
prairies and over all the oceans. Although they are
found in various parts of the world they are not
seen all the time because of their migratory habit
(Davison and Fook, 1996).

Birds are known as good indicators and can
be used to identify the most biologically rich areas,
as well as environmental changes and problems
(Gill, 1990). Birds are very important to the
balance of nature; by consuming insects, many
birds help in keeping insects from becoming too
numerous, and some kinds of birds help plants
reproduce by carrying pollen from one plant to
another or by spreading their seeds (Childcraft
Annual, 1983). Birds are adapted for aerial life.
These highly mobile creatures are travellers of
long distance and the short. They are beautiful to
watch and fascinating to listen. Birds are among
the easiest of animals to census.

Birds are the important consumers in aquatic
systems and are indicators of both water quality
and biodiversity, Waterbirds are the most
conspicuous and significant component of
different wetland habitats and their presence or
absence may indicate the ecological condition of
the particular area (Rajpar and Zakaria, 2011).
Water birds are a large and varied group of birds.
Most are exclusive to fresh water such as rivers,
lakes, dams and wetlands, however many sea and
shore birds can also be regularly found in fresh
water, €.g. cormorants and many migratory wader.
These are many species of waterbirds, having flat
beaks such as swan and ducks eat mainly
waterweeds, grass, seeds and a variety of beetles

219

and bugs. Ibis and herons, which have sharp
pointed beaks, feed on small fish, worms, bugs,
crustaceans, flogs and even field mice (Birdlife
Australia, 2008).

Composition and species richness of avian
communities is associated with habitat structure as
well as with abiotic factors such as temperature
and precipitation. Seasons impose contrasting
demands on animal species, which must respond
with behavioral and physiological adaptations,
including shifting resource use or migration to
other geographical areas with tolerable or more
adequate conditions (Seoane et al., 2013). The
relative abundance of bird species during season
might be related to availability of food, habitat
condition and breeding season of the species.
Seasonal variation in the abundance of food
resource results in seasonal changes in the species
abundance of bird. The distribution and
abundance of many birds species are determine by
the composition of the vegetation that how a major
element of their habitats. As vegetation changes
along complex geographical and environment

dient, a particular bird species may appear, are
increase or decrease in number and disappear as
the habitat changes (Shimbelies and Afewk, 2008).

Salingyi Reservoir is located west of the
Salingyi, Yinmabin District, Sagaing Region in
the Central Dry Zone of Myanmar. The study area
was provided different habitat types for terrestrial
birds and waterbirds. In addition, water body of
reservoir, aquatic plants, tall grasses, paddy fields
and various plantations serve rich of food sources
for these terrestrial birds and waterbirds. This
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research was conducted with the following
objectives;

- to record the occurrence of bird species in the
study area
- toidentify the recorded species in the study area
« toinvestigate the composition and abundance of
avifauna
Materials and Methods

Study area and period

Salingyi Reservoir is located between
Latitudes 21°9.177 t0 22°9' 10" N and 95° 9.411"
to 95° 9' 24" E. The total surface area is about
8.320 km?. It is situated in the west of Salingyi,
Salingyi Township (Figure 1). This research was
conducted from September, 2018 to August, 2019.

Bird watching and data collection

Data were collected using by point count
method. Birds watching was carried out once a
month; moming between 6:30 to 10:30 am and
evening from 3:00 to 5:00 pm. Point count
involved a standing in one spot and recording all
birds see or heard point count within (10) minutes.
The minimum distances between point count was
(200m) away. Birds were observed with the aid of
binoculars and photographed by Nikon Digital
Camera (COOLPIX P900).

Identification and classification of bird species

The identification of the birds were
followed by King and Dickinson (1995),
Smythies (2001) and Robson (2016) and
classification followed after Robson (2016).

Analysis of data
no.of individuals of a species

Bisht, eral 20(
ool dvidulaldlspecies 0o

¥ uncommon) = having relative abundance less
than 0.01

C (Common) = having relative abundance of 0.01
and above but less than 0.05

VC (very common) = having relative abundance
of 0.05 and above

Relativ2abundance =

Source: Google earth, 2019
Figure 1 Map of the study area

Results

A total of 72 species belonging to 58 genera,
37 families, under 14 orders were recorded in
Salingyi Reservoir, Salingyi Township. Out of the
72 species recorded, 23 species were waterbirds
and 49 species were terrestrial birds. According to
IUCN Red List (2015), Threskiornis
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melanocephalus black-headed Ibis was Near
Threatened (NT) species.

Species composition of bird in different ordery
from the study area

A total of 72 species of birds were recorded in
the study area from September 2018 to August 2019,
These 72 species were confined to 58 genera and
distributed among 37 families under 14 orders,
Among these, 49 terrestrial species and 23 waterbird
specics were observed. During the study period,
species composition of order Passeriformes
(44.44%), Pelecaniformes (9.72%), Charadriiformes
and Coraciiformes (8.33% each), Anseriformes and
Columbiformes (5.56% each), Cuculiformes and
Gruifomes (4.17% each), Podicipediformes (2.77%)
and Suliformes, Strigiformes, Bucerotiformes,
Piciformes and Psittaciformes (1.39% each) were
recorded (Table 1 and Figure 2).

Abundance of species

During the study period, a total of 72 species
were recorded from the study site. Analyzing the
values of relative abundance three species were
regarded as very common (value 0.05 and above)
and 15 species were regarded as common (value 0.0]
and above less than 0.05) and 54 species were
regarded as uncommon (value less than 0.01).
Dendrocygna javanica (Lesser WhistlingDuck),
Fulia atra (Common Coot) and Microcarbo niger
(Little Cormorant) were recorded as very common
species (Table 2).

Discussion and Conclusion

A total of 72 bird species confined to 58
genera, distributed among 37 families and 14
orders were recorded from September 2018 to
August 2019. Among 14 orders, six orders were
waterbirds and eight orders were terrestrial birds.
Comparing the data of present study to those of the
previous workers, Chan Min Aung (2014)
described that 48 species of birds confined to 42
genera and distributed among 32 families and 13
orders from Mye Net Village, Ayadaw Township.
Among 13 orders, Passeriformes appeared as the
predominant group with 23 species confined to 16
families. In the present study, 14 orders were
recorded, among which the order Passeriformes
predominant and group with 32 species confined
to 17 families.

Khin Hnin Thet (2013) described that the
two Myanmar endemic species Chatarrhaca
gularis (White throated Babbler), Mirafra
microptera (Burmese Bushlark) were recorded in
Monywa Township. Win Win Nu (2016) stated
that two Myanmar endemic species of
Chatarrhaea gularis White throated Babbler and
Mirafra mivroptera Burmese Bushlark were
recorded in Yinmabin Environs. In the present
study, five Myanmar endemic species (Burmese
Bushlark) Mirafra microptera, (Brown Prinia)
Prinia  polychroa, (Ayeyarwady  bulbul)
Pycnonotus blanfordi, (White-throated Babbler),
Chatarrhaea gularis and (Burmese-collared Dove)
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Table2 Mmlhl! occurrence and abundance of bird species from the study area
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avicapitia 0 1 1 e ¢ 2 o o o0 1 1 2 &8 0ns  WC
Puzser domesticus 4 7 3 o 6 © 6 % 10 & W@ 12 MW onM R
Pawer flaveolit 2 3 S 0 0 0 S 5 & 10 & 3 55 e C
Pae motramic 2 s 3 4 0 © 6 3 186 16§ 12 & T 00M c
Anthas richardl 0 ] 1 e 1 0 1 1 o 2 2 3 12 [ 0a) o
Antiacs rfuba 2 L 9 @ 1 1 2 1 2 1 ¢ 1 12 00 e
Motaculo citrrula (R | 2 ¢ 3 1 2 0 0 & O O M 00035  WC
Motactla albe 0 3 S5 3 6 7 5 0 0 ¢ ¢ 0 H 006 wC

315 419 335 45) 523 S44 90 S46  S41 Y22 7T 298 5376

* = Water bird, RA = Relative abundance, uC = Uncommon, C = Common, vC = very common

B Anseriformes B\Podicipediformes
B Columbiformes B Cuculiformes
B Gruiformes | Pelecaniformes

Figure 2 Species composition of bird in different
orders from the study area

Streptopelia xanthocycla were recorded during the
study period.
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According to the above findings, it may be
suggested that different species may be due to the
different study area and study period.

In the present study, seven species of
Pelecaniformes were recorded in the study area.
Yan Naing (2017) stated that among 76 species of
birds, seven species including of Pelecaniformes
in Innwa environs, Tada-U Township, Mandalay
Region. Among them, four species of Bubulcus
ibis, Ardea alba, Ardea intermedia and Egretta
garzetta were the same and the remainders was not
found in the present study.

In the present study, four species of water
birds under order Anseriformes were recorded.
Thant Naing Htwe (2017) stated 21 species of
waterbirds in Nyaung Kaing In (Lake), Monywa
Township, Sagaing Region. She described three
species  Dendrocygna  javanica, Tadorna
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ferruginea and Anas spoecilorhyncha in order
Anscriformes. Among these species, two species
of D. javanica and T. ferruginea was found and 4.
spoecilorlyncha was not found in the present
study.

According to the above findings, it may be
suggested that different species may be due to the
environmental factors such as rainfall and
temperature and habitat types of wetlands such as
marshes, swamps, {irees, open Water area,
agricultural fields and other vegetation. Among
the recorded species, some are notable in color and
size. In this study area, the order Passeriformes
were the highest species number than any other
orders. Morcover, the species Dendrocygna
Jjavemica (Lesser Whistling Duck) in the family
Anatidee was the highest individuals and
Psilopogon  haemacephalus  in  the family
Megalaimidae was the lowest individuals during
the study period.

Salingyi Reservoir was provided different
habitats type for terrestrial birds and waterbirds. In
addition, water body or reservoir plantations serve
rich of food sources for these terrestrial birds and
waterbirds. Many birds are important in plant
reproduction through their services as pollinators
orseed dispersers. Throughout the world, birds are
essential seed dispersers for plants that provide us
with food, medicine, timber, and recreation.

It may be concluded that many varieties of
birds including different sizes, different colors
were observed in the study area, The feeding
relationships among all the animals in an
ecosystem help prevent any one species from
becoming too numerous. Birds play a vital role in
keeping this balance of nature. Therefore, local
people need to have the knowledge on the
importance of waterbirds and terrestrial bird
habitat which is vital for sustainable conservation.
Thus, any activity that could lead to habitats
destruction should be prohibited,
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are dispersed by the hyperplastic interstitial tissue,
but also exhibit degenerative changes during the
course of the disease. Vascular pathology, with
possible haemoglobin crystallisation, has also been
reported (Clifton-Hadley et al., 1987).

The infected fish may influence the quality of
fish. Myxosporean parasites not only infect the
kidneys but also the gills, the infection, clumps the
gill filaments leading to the lost of paseous exchange
surface area, thus stunting the growth and resulting

in the decline in the quality of fish and economic lost.

Thus, there is a requisite to investigate myxosporean
infection in the fishery sector. Thus, study of
myxosporean parasites in the kidneys of major carp
as Labeo rohita, and Gibelion catla is needed to
investigate from Ahlone Fish culture Pond,
Monywa environs.

The objectives of the present study were,
- to investigate the myxosporean parasites in two
carp species from Ahlone Fish culture pond
- to study the prevalence of myxosporean
parasites in the study fishes
- to examine the histopathological changes in the
kidney of infected fishes ,
Materials and Methods
Study Site and Study Period
Alone fish culture pond is situated in Alone
Township, Monywa environs. It is situated
between North latitude 22° 11'11.80" and East
longitude 95°05'41.23" (Plate. 1). The study period
was conducted from June 2016 to May 2017.

Collection of Specimens

A total of 60 host fish specimens, representing
30 specimens of each species from study site were
used. Total length, standard length and body
weight of collected fish specimens were recorded.
Then the kidneys were cut and fixed in 10%
formaldehyde solution and carried to the laboratory
of Zoology Department, Monywa University.

Preparation and examination of Myxosporean
parasites

The kidneys of fishes were teased with a drop
of water on the slide and covered with a cover slip
and immediately examined thoroughly for the
myxosporean parasites under the microscope with
digital camera image analyzer DP-12 Olympus.

Identification and Classification of

Myxosporean Parasites

Myxosporean parasites were identified
according to Lom and Dykova (1992), (2006),
Kaur and Singh (2008), (2009), (2010), (2011),
Singh and Kaur (2012) and Szekely ef al. (2009).
The spores (Myxosporean) were classified using
the practical key given by Lom and Dykava (1992).

Preparation and Examination for
Histopathological Stud‘y 3
Tissue samples of kidney were studied for
histopathological effect at tissue level. For
histopathological study, myxosporean infected
kidneys of the carp species, Labeo rohita, and
Gibelion catla were fixed in 10% formaldehyde
solution and embedded in paraffin wax. Sections of
5p thicked were cut and stained with hematoxylin
and cosin. And then, myxosporean uninfected
kidneys were also processed for the histological
slides. All of these histological slides were
examined under light microscope and

photomicrographs were taken with digital camera
altached to Meiji Biological Microscope (MT
43001 I{. In this study, the method was used in this
studied according to the histological method of
Cambell (cited by Kolmer ef al., 1969).
Data Analysis

The prevalence rates were calculated

follow after Margolis ef al. (1982):

Number of infected fish
Prevalence(%)= X
100 Total number of fish

Source: Goolgle Earth, Geoe
Plate.1 Map of Ahlone Fish Culture Pond,
o Results

A total of 30 fish specimens of each
Labeo rohita, were examined for myxosporean
parasites. The total of five species of myxosporean
parasites; three species of Myxobolus and one
species of Thelohanellus were found in the kidney
of Labeo rohita. The three species of Myxobolus
(Myxobolus sp. 1, Myxobolus sp. 2 and Myxobolus
sp. 3) and one species of Thelohanellus sp. in
Labeo rohita were observed.

Myxosporean parasites found in Labeo rohita

Mpyxobolus sp. 1 (Plate 2, A)

The spore was sub-spherical to ovoid in
front view, having two polar capsules was equal in
size and tear shaped at the anterior end of the spores

Spore (10.17 £ 0.19 pm x 5.82 % 0.24 pm)
Polar Capsule (3.75 pm x 2.5 um)

Mpyxobolus sp. 2 (Plate 2, B)

The shape of spore was nearly spherical it
front view, and having two polar capsules, one wa:
large ovoid or spherical-shaped and the other ont
was small and slightly long at the anterior end of th
spore.

Spore (10.6 + 0.54 pm x 8.75 £ 0.68 pm)
Large PC (5.0 pm X 3.7 pm)

224

CamScanner



https://v3.camscanner.com/user/download

1st Myanmar International Science and Culture Conference 2019

ZOL 033

Myxosporean infection in the kidney of Labeo rohita and Gibelion catla
f‘romrj!\hlonc fish culture pond, Monywa Township, Sagaing Region

Khin Mar Lwin, Dr., Lecturer, Department of Zoology, Monywa University
Abstract

Myxasporean infection in the kidney of Labea rohita and Gibelion catla from Ahlone fish culture pond,
Monywa Township was studicd from June 2016 to May 2017. The total of 30 Labeo rohita and 30 Glbehyn
catla were examined. Three specics o Myxobolus and one species of Thelohantellus in L. rohita and two species
of Minabolus in G. cafla were observed These parasites were identified down to genus [evel, the Iwo genera
nam;:ly Myxobolus and Thelohanellns. These species differ in shape and dimension with each other depeqding
on fish hosts. Histopathological study showed plasmodia With mature spores or developmental stages in the
epithelial cells of renal tubulcs, in the blood corpuscle, and in the glomerulus of kidney. Histopathological ch.angzs
were observed of atrophy and shrinkage of glomarulus, cluster of glomerulus, shrinkage of renal tubules, occlusion of
Jurnen in the renal tubules, socumulation of inflammatory cells and necrotic in the kidney tubules. L. rokita showed to
be infected by more diverse species of myxosporcan parasites and appeared more susceptible than G ca:lq. The two
carp species were commercial fishes in Monywa Township. Therefore, myxosporean parasites were mportant
disease in culture fish species due to decrease fish production.

Keywords myxosporcan, Histopathology, kidney, Labeo rokita, Gibelion catla

Introduction

Fish has long been played an important part
in man’s ecconomy, becoming increasingly
important since world population have grown.
Many large fishes are important human food and in
some parts of the world, fish makes up a large part
of the diet of people. Fish is also a rich source of
lysine as well as other essential amino acid, vitamin
A, cssential fatty acids and calcium which are
difficult to secure in non-fish products including
many meat. In addition to their important as food

for human, fish also provide an enjoyable sport and |

as is the keeping and caring of fish, often small fish
species in home aquaria (FAO, 2010).

Myanmar is considered to have some of
richest inland fisheries resources in the world. The
utilization fisheries resources increase year by year
to support the need for food in the local people.
Inland capture fisheries provide a valuable
ri‘,gr;lér;bution to food security in Myanmar (FAO,

In many lake and fish culture ponds, many

species of fishes were cultivated by polyculture
system. The most cultivated fish species are Labeo
rohita (rohu), Cirrhinus mrigala (mrigal), Gibelion
catla (bighead carp), Clenopharyngodon idellus
grass carp), Cyprinus carpio (common carp),
Hypophthalmichthys ~ molitrix  (silver carp),
Oreochromis  spp. (tilapia) and Pangasius
pangasius (nga-dan). Among these fish species
Labeo rohita and Gibalion catla were major
cultivated and economically important species in
Myanmar.

Labeo rohita is not only found in Myanmar
but also common in rivers and freshwater [akes in
and around South Asia and South-East Asia. It is
the most popular food fish and flesh is delicious. It
is relished very much in food and rich in protein
content. Therefore, the production of Labeo rohita
is very high and the price is very low than the other
carp species in Myanmar.The distribution of
Gibelion catla was fresh water rivers throughout
India, down to the Krishna River, Pakistan (West
Punjab and East Bengal), Myanmar and Nepal
(Vishwendu Vida Prasarak Mandal’s, 1990),
Although the value of the fish is very high in the

market, it like Myanmar people because it is fleshy
and noted for its delicious.

Fish culture is a fast-developing branch of
agriculture in the world. As natural stocks have
declined, aquaculture has become increasingly
important as a source of fishery products. The
healthy populations of any species depend on the
control of diseases. A large variety of fishes are
vulnerable to various parasitic infections, out of
which Myxozoa is emerging as a major group.
Myxozoans are one of the economically important
groups of microscopic Metazoan parasites as they
infect fish hervested for food. New myxosporean
pathogens are continually emerging and
threatening the development of pisciculture all
over the world (Kaur ef al.,, 2010). The protozoan
parasite Myxobolus is often seen in the fingerlings
causing morbidity and mortility in the carp
polyculture system (Mukherjee ef al., 2000).

Presently, there are more than 2180 species in
62 genera of Myxosporean parasites belong to the
phylum Myxozoa has been described from fish
(Lom and Dykova, 2006). Among the
Myxosporean parasites, the genus Myxobolus
includes the highest number of species. There
areb744 species belong to the genus Myxobolus
and is the most common genus reported worldwide
(Eiras et al, 2005). Several myxosporean
infections of cultured fish were reported to be
pathogenic. Most notorious is the whirling disease
of trout, manifected by skeletal deformites, which
is also claimed to have been introduced with
rainbow trout into South Africa (Van Wyk, 1968).

In fish, the kidney is the major site of blood
production. Kidney disease is one of the most
puzzling fish diseases. Several myxosporean
species inhabiting the kidney and urinary tract have
proved to be highly pathogenic in farmed fish. The
kidney may be grossly swollen and straining

against the capsule, giving a corrugated appearance.

Various histopathological changes of myxosporean
infected fish were described by some previous
researchers. The principal pathological response is
one of chronic inﬂammalion which, in renal tissue,
results in the marked proliferation of the interstitial
haemopoietic tissue and a reduction in the number
of glomeruli and excretory tubules. These elements
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small PC (2.5 pm x 1.25 pm)

Muyxobolus sp. 3 (Plate 2, C)
The spore was pear-shaped in front view.
The anterior end of the spore Was pointed and the

PC(3.75 pm x 1.7 pm)

Thelohanellus sp. (Plate 2, D)
The spore was teardrop-shaped in front
view, At the anterior end of the $pore has only one

posterior end was rounded, There are equal sizes of ~ polar capsule,

two polar capsules.
Spore (7.5 = 0.73 pm x 3.75 % 0.3] pm)

Spore (12.8 £ 0.33 pm x 6.25 + 0,42 pm)
PC (6.25 pm % 3.7 pm)

Table | Prevalence of myxosporean parasites in the kidney of Labeo rohita

No Parasite Examined fish Infected fish Prevalence (%)
2 Myxobolus sp. 1 30 6 20
3 Myxobolus sp. 2 30 5 16.67
4 Myxobolus sp. 3 30 2 6.67
5 Thelohanellus sp. 30 6 20
Table 2 Prevalence of myxosporean parasites in the kidney of Gibelion catla
No Parasite Examined fish Infected fish Prevalence (%)
1 Myxobolus sp. 1 30 3 10
2 Myxobolus sp. 2 30 2 6.67
Table 3 Total prevalence of myxosporean parasites from two carp species
No Host Examined fish Infected fish Prevalence (%)
1 - Labeo rohita 30 16 53.33
2 Gibelion catla 30 4 1333
Myxosporean parasites found in Gibelion catla  Large PC (3.69 pm x 2.46 pm)

A total of 30 fish specimens of each
Gibelion catla were examined for myxosporean
parasites.  The two species of Myxobolus
(Myxobolus sp. 1, Myxobolus sp. 2) in Gibelion
catla were observed.

Myxobolus sp. 1 (Plate 3, A)

The spore was ovidal and tapering
anterior end in front view. At the anterior end of
the spore have two equal polar capsules, The polar
capsules were teardrop-shaped, small notches
project at the anterior end and reaches behind the
middle length of the spore.

Spore (4.92 £ 0.76 pm x 3.69 = 0.16 pm)
PC (1.85 pm x 1.54 pm)
Myxobolus sp. 2 (Plate 3, B)

The spore was ovidal or ellipsoidal in
front view. At the anterior end of the spore have
unequal two polar capsules. The polar capsules

Small PC (2.46 pm x 1.85 pm)

Histopathological effects in the kidney of Labeo
rohita and Gibelion catla

In Labeo rohita, the kidney infected with
myxosporean parasites showed that the renal
tubules were shrinkage and lumen was occlusion
(Plate 4 A). The glomerulus was shrunk into
atrophy (Plate 4 B). The accumulation of
inflammatory cell was observed among the renal
tubules (Plate 4 C). In serious infected Kidney, the
large amount of mature myxosporean parasites was
observed in the epithelial cells of renal tubules, in
the blood corpuscle of kidney tissue and
glomerulus (Plate 4 D to H). In Gibelion catla,the
kidney tubules were Necrosis and distortion (Plate
6 A), the glomerulus were atrophy of and necrosis
found around the glomerulus (Plate 6 B), the
glomerulus were Fusion (Plate 6 C) and the lumen
in the renal tubule were degeneration and closing

were teardrop-shaped and reache anterior the (Plate 6 D). '
middle length of the spore.
Spore (7.38 £ 0.81 pm x 4.92 + 0.25 pm)
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Plate 4 Histopathological changes in the kidney of Labeo rohita by myxosporean parasites
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D. myxosporean parasites E. the large amount of mature
inflammatory cell was found in the longitudinal myxosporean parasites were
observed among the section of renal tubule obscrved in the epithelial
renal tubules (arrow) cells of renal tubules (arrow)

platc S Histopathological changes in the kidney of Labeo rohita by myxosporean parasites

A. Necrosis and distortion of renal B. Atrophy of glomerulus (red arrow)
tubules and necrosis around the glomerulus
n. Necrosis

t  Renal tubule

C. Fusion of glomerulus D. Degeneration and closing of

g.  Glomerulus lumen inthe renal tubnle (red
arrows)
Plate 6 Histopathological changes in the kidney of Gibelion catla by myxesporean
parasites
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Discussion

The present study, six species of
myxosporean parasites were found in the kidne
of Labeo rohita and Gibelion catla at Ahlone Fis
Culture Pond, Monywa Township. In the present
study, Myxobolus sp. |, Myxobolu sp. 2, Myxobolu
sp. 3 and Thelohanellus sp. were found in the
kidney of Labeo rohita. In the case of Gibalion
catla, Myxobolus sp. 1 and Myxobolus sp. 2 were
found.

Comparison of myxosporean parasites from
polyculture carp species, Labeo rohita, and
Gibelion catla were studied. Four species of
myxosporean parasites found in the kidney of
Labeo rohita and two species in Gibelion catla
were observed. But the shapes and dimensions of
spores were not similar between these specics.
The polyculture fish host, differences of the
myxosporean parasites was observed in the
present study.

Lom and Dykova (1992) stated that all
functions of the kidney are fluid balance, waste
excretion and blood cell production become
inexorably compromised and the glomerulus is the
main component of the renal corpuscle and it
composed of blood capillary loops. The blood is
selectively “filtered as it flows through the
glomerular capillaries.

Moe- Kyi Han (2006) reported that the
histopathological changes in the kidneys of Labeo
rohita were early developmental stages of
parasites, damages in glomerulus and renal
tubules, developmental stages of myxosporean
parasites were found in the lumen of renal tubules.

Moser and Kent (1994) revealed that affected
myxosporean parasites, Parvicapsule sp. in Coho
salmon are dark and lethargic and postmortem
examination reveals renal hypertrophy and
hemorrhage beneath the renal corpusles. Spores
and other developmental stages occupy the
epithelium and Jumen of the renal tubules. The
infection is associated with severe dilation and
necrosis of the renal tubules.

In the present study, large necrotic lesions,
spores and other developmental stages occupy the
epithelium and lumina of the renal tubules were
found in the kidney tissue of all infected fish hosts.
In the histopathological study, serious infected
kidney of Labeo rohita, the large amount of
mature myxosporean parasites were observed in
the epithelial cells of renal tubules, in the blood
corpuscle of kidney tissue and glomerulus.

Bruno ef al. (2006) described that
myxosporidian infections can cause all categories
of regressive and progressive pathological
changes in the host including atrophy, dystrophy,
hypertrophy,  hyperplasia,  necrosis  and
inflammation. Similarily most myxosporidian
species cause minimal tissue damage, relatively
few species are known to cause serious or fatal
infections.

Desser el al. (1983) and Supamattaya ef al.,
1991 also noted vacuolation of renal tubule
epithelial cells in fish infected with myxosporean
parasites, Sphaerospora angulata and S
epinepheli respectively. Pathological changes
similar to severe cases, led to nephrosis and
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necrosis of the tubular epithelium. In the presen
study, large necrotic lesions, spores and othe;
developmental stages occupy the epithelium ang
lumina of the renal tubules were found in the
kidney tissue of all infected fish hosts.

Kent (2002) stated that parasites also infect
blood vessels, where they adhere to vessel walls,
occlude vessels, and evoke a necrotizing vasculiti,

In the present study, histopathological
changes in the kidneys of Labeo rohita were
observed as deformities; dilation of glomerulys
shrinkage of collecting duct, degeneration of
lumen in the renal tubules, hypertrophy ang
hyperplasia of glomerular cells, swelling of
gf;merular epithelial cells and Myxobolus sp. was
found in the blood corpuscles. In the kidney of
Gibelion catla, the histopathological changes of
necrosis and distortion of renal tubules, atrophy of
glomerulus and necrosis around the glomerulus,
fusion of glomerulus and degeneration and closing
of lumen in the renal tubules were observed. The
myxosporean infected kidneys of Labeo rohitg
distortion was more occurred and the parasite
spores were more incident than Gibelion catla.

Conclusion

The studied fish species of Labeo rohita and
Gibelion catla are culture species and economic
importance. The enhancements of fish production
are depended on healthily growth fish; there is
need for adequate knowledge of parasites that
infect them. The fish parasites and diseases are the
most important problem due to decrease fish
production and death. The myxosporean parasites
are onc of the most important in fish. These
parasites were incident in all parts of the body of
fish host.
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Occurrence of Spider Species in the Environs of Inhkaibum, Kachin State
Khin Pyac Pyae Thaw Thar, Assistant Lecturer, Depattinent of Zoology, Myitkyina University
Abstract

Tnhkaibum located on the Northern Fast of Ayeyarwady River was chosen ag the collection site to record
and identify the spider fauna based on the morphological characteristics, The duration of study period was
taken from February 2018 to Januaty 2019. A total of 35 species distributed among 25 genera, 14 families
and one order were recorded during the study period Seven habitat types such as building, bushes, grasses,
ground, shrubs, trees and near water were categorized based on the places from which the spiders countered.
Keywords: Inhkaibum national park, habitat types, spider species

Introduction

Spiders have often been confused with
insects, but in truth they belong to the class
Arachnida, with major differences being that
spiders have two body divisions and eight legs and
insects have three body divisions and six legs.
Orders within the arachnids include daddy longlegs,
scorpions, mites and ticks. Spiders are members of
the phylum Arthropoda, the large group of animals
with jointed legs and a hard-external body shell, the
exoskeleton. The Arthropoda is the dominant
phylum of the Invertebrates. Phylum Arthropoda
includes five classes: Class Crustacea (Crabs,
prawn, lobster etc); Class Insecta (insects); and
Class Arachnida (Spiders and other Arachnids).
The class includes smaller groups such as the
following: order Scorpionida (Scorpions), order
Phalangida (Harvestmen); order Achrina (mites
and ticks) and order Araneida (spiders) (Koh,
1989).

A spider’s body consists of two main parts:
an anterior portion, the prosoma or cephalothorax,
and a posterior part, the opisthosoma or abdomen.
These are connected by a narrow stalk, the pedicle.
The prosoma covered by a dorsal and a ventral
plate, the carapace and the sternum, respectively.
Its serves as the place of attachment for six pairs of
extremities: one pair of biting chelicerae and one
pair of leg like pedipalps are situated in front of
four pairs of walking legs. Each leg has seven
segments: coxa, trochanter, femur, patella, tibia,
metatarsus and tarsus, -The second pair of
appendages are the pedipalps or palps. Their
segmentation corresponds to that of the legs,
except that one segment, the metatarsus, is lacking.
Despite their general resemblance to legs, the palps
are usually not used for locomotion. In mature male
spiders the pedipalps are modified into copulatory
organs a quite extraordinary feature, not found in
any other arthropod. In the adult male, the terminal
segment of palp is usually swollen and easy to
distinguish male and female at sight. The coxae of
pedipalps represent another specialization, for
these have been transformed into chewing mouth
parts (maxillae or endites). The maxillae are only
slightly modified,

The head parts of the prosoma bear the eyes
and the chelicerae, Most spiders have eight eyes,
which are amranged in specific paiterns in the
various families. Usually the eyes lie in two rows
(sometimes in three), and according: they are
referred to as anterior lateral eyes (ALE), anterior
median eyes (AME), posterior lateral eyes (PLE),
posterior median eyes (PME). The number position,
relative size, and internal structure of the eyes are
very important characters for classifying spider
families. For example, all jumping spider

(Salticidac) possess one row of large frontal eyes,
with the AME being the largest, wolf spiders have
four uniformly small frontal eyes, but rather large
PLE and PME. The area between the anterior row
of eyes and the edge of the carapace is called
clypeus, Some spiders have fewer than the usual
eiggt eyes. The so-called six-eyed spiders
(Dysderidae), the spitting spiders (Scytodidac),
dwelling spiders have lost their eyes altogether
(Bristowe, [958).

The chelicerae are the first appendages of the
prosoma. Each chelicera consists of two parts; 3
stout basal part and a movable articulated fang,
When the spider bites, the fangs move out of their
groove and penetrate the prey. Simultaneously,
poison I is injected through a tiny opening at tip of
fang. The number and size of the chelicerae teeth
are important diagnostic characteristics for the
taxonomist.Spiders are abundant and found
ceverywhere; occurring inside and outside of human
habitats, wall of building, at neglected comers of
houses, in gardens, dried leaves on tree, under bark,
under stones, under fallen logs, vegetation and

grassland,

Spiders hardly play a major role in the control
of insect pest. All spiders are predators and eat only
live food. The food of spiders includes a variety of
insects such as butterflies, flies, moths, dragonflies,
grasshoppers, myriapods, false-scopions and other
Arachnids. A hungry spider is liable to accept on
insect that it will reject when fully fed, there by
indicating that its distaste is relative and not
absolute. At least some species avoid earwigs,
stoneflies, caddis flies, moths, beetles, bugs and ant
(Cloudsley- Thompson, 1958).

Spiders belong to the actively poisonous
animals. All spiders except for the family
Uloboridae possess a pair of poison glands located
in the prosoma. Hunting spiders which are known
to kill their vertebrate prey with their poison are
obviously potentially dangerous to humans.
However, it is unlikely that the large orb-weavers
are very poisonous. The prime example is certainly
the black widow spider, Latrodectus mactans, from
the family Theridiidae. The typical symptom is a
contorted facial expression which refers to 2
flushed, sweat covered face, swollen eyelids,
inflamed lip and contracted masseter muscles.
However, some tropical lycosid spider may well be
dangerous. Another well-known spider whose bite
is much feared is the American brown recluse
Loxosceles recluse (Foelx, 1996).

Spiders are dioecious, that is, they invariably
have separate sexes. Sexual dimorphism is
especially obvious in many tropical orb weavers
(e.g Nephila where the males appear to be dwarf).
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Growth of a spider requires shedding its
exoskeleton, usually 4 to 12 times before maturity.
After their last molt the males have conspicuously
thickened palpal tarsi and can be distinguished
easily from the females. The common belicf that
spider males are eaten by the females, during or
after copulation is only for a very few species.
Females usually live much longer, since they must
still lay eggs and build cocoons. Most spiders live
one to two seasons. Some primitive spiders may
live § to 10 years.

Different species are adapted in different
areas such as air, land, soil and water, Some are
wonders throughout their lives, their lives, others
are almost entirely sedentary, some are in sunny,
air places, others found in obscure caverns.
Majority of the spiders are arboreal and moisture
loving. Although many species prefer in wet or
moist places, a few species have adapted to
relatively dry habitats or at least habitat in which
seasonal drought occurs. Spiders are very easy to
find except Antarctica region. They are usually
several in outside of house, especially in any rooms
that are not often used and in the shed or garage, at
neglected corners of houses, on tree trunks, stilted
buildings, on the edges of streams and ponds.
Many hides in a folded leaf, whereas others live
inconspicuously in the webs of larger spiders. A
few waits in ambush of their prey on flower petals.
Most spiders live in strictly defined environment.
The limitations are set by physical conditions, such
as temperature, humidity, wind and light intensity
and also by biological factors (Main 1976).

Spiders are abundant, diverse, and with over
34000 recognized species, comprise amongst the
largest portions of invertebrate fauna in any habitat
(Coddington and Levi, 1991). Spiders are
distributed all over the world and conquered all
ecological environment. The distribution and
population density of spiders in their habitat are
therefore not accidental but are functions of a
whole range of regarded factors with a given
biotope. In the world, taxonomists recognize about
397525 spider species which they group into
approximately 111 families (Plantick, 2008). In
Myanmar, 523 species are found under 180 genera
of 47 families (Ubick, 2000).

Taxonomic classification of the spiders of
Myanmar still needs further confirmation by local
researchers. It is mainly for this reason; the present
work was undusted. The present research intended
to record the spiders, since, high diversity of
spiders is expected to occur in Myanmar especially
in the northern part with different habitat types.

Inkhibum area is designated as the “Inkhibum
National Park” and lies adjacent to Aung Mye Thar
Ideal Village and therefore is readily accessible, so
that it is chosen as the study site for the present
study. The objectives of the present study were:

- to identify and record the spider species in the
environs of Inkhibum

- toassess the respective habitats types of spiders
recorded

Materials and Methods

Study area and study site
The collection of the spider specimens was
made from the environs of Inhkaibum in Kachin

State. The area of the Inhkaibum is 74260 areas. It
is situated between Latitude 25° 39 1.14"N to 25°
41'21.80" N and Longitude 97° 27' 32.38"E to 97°
29’ 35.42"E. Several habitats such as building,
bushes, grasses, ground, shrubs, trees and ncar
water were involved in search of the species
diversity (Plate 1).

Study period
e specimen collections were carried out from
February 2018 to January 2019,

Collection method of the spider specimens

Field surveys were congucted at every month
starting from February 2018 to January 2019.Since
the study area chosen is a hilly place, point count
method is not feasible so that spiders were searched
at random in the prospective places as indicated by
the guides. [n most places there were no paths to
follow so that, vegetation has to cut to pore paths
in search for the spiders. All together 15 sites were
allocated for the study.

Specimens were collected by four different
ways such as hand collecting, beating, sweeping.
Some species were collected through hand
collecting. Inactive spiders were caught with
gloved hands. Logs and standing stumps are tomn
open with a large knife. A knife with a long and
broad blade is thrust into the burrow and prevents
the spider from escaping deep into the burrow.
Manual collecting was used to collect spiders,
which were found visible on the ground or in web
and free-living spiders on the plants and branches
of shrubs and tree trunks. Barks were removed and
manually collected from trees. Spiders running
along the ground were chased after and let into
wide mouth glass bottles.

Beating method was used for catching the
spiders hidden among the shrubs, bushes and
branches of the tree. Their hidden places were
beaten with the stick to make the spiders come out
of the hidden areas and dropped into a rectangular
piece of cloth or unfolded umbrella, inverted
beneath the bush or limb. Sweeping method using
a broom was practiced for improcuring spiders
from vegetation that is too low or too soft for
beating. The sweep net, an insect net attached to a
slender bamboo pole was also used.

Habitation of spiders

Habitat of spiders were classified based on the
places where spiders were encountered and
collected.

Preparation and preservation of spider

Fresh specimens of spiders were photographed
soon after collection. When spiders die, they soon
contract, shrivel and lose their color and other
characters, so that they were carefully placed in
insect bottles of sufficient size one in each. The
collected spiders were then put into wide mouthed
bottles containing 50 percent ethy! alcohol for one
or two days. Then the specimens were transferred
into another bottle containing 75 percent ethyl
alcohol for preservation. Specimens were labeled
with date, locality, habitat, methods, collector’s
information and comments.
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Identification

Specimens were identified ly using spider
keys and literature (Levi and Levl (1990), Levi ef
al. (2002), Pocock (1900), Barrion er. al, (2009),
Ubick (2000), Ubick ef al. (2005), Koh (2001),
World Spider Catalog (Version 19.0) and Metzner
(2014). MMustrations provided by Dean (2001-
2005). of various body parts. Spider length refers
to body length measured from the chelicerae to the
tip of visible spinnerets.

b metned

Plate, |1 B. Study points i
(Source: Google Earth)

n study area

Results
Systematic position

A total of 25 genera which comprise 35
species belonging to 14 families under order
Araneaec were recorded in the present study,
Systematic position of collected spiders was based
on Ubick (2000), Ubick et al. (2005), Koh (2001),
World Spider Catalog (Version 19.0) and Metzner
(2014) (Table 1).

Habitat types

During the study, seven habitat types namely
(building, bushes, grasses, ground, shrubs, trees
and near water) were categorized based on the
substrates on spiders were encountered. It was
revealed that, 26 species of spiders were recorded
among the bushes, followed by 17 species on the
trees, and 16 species on the ground, 14 species
among shrubs, 13 species in the buildings, ten
species in grasses and seven species near water
habitat.

Moreover, it was revealed that, among the 35
species of spiders recorded, 14 species were
encountered on three habitat types from among the
seven categorized habitats; ten species were found
using four habitat types. Similarly, ten species were
encountered on two types of habitat. Only a single
species Hippasa holmerae was specific to the
ground. (Table 2).
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Jable 1 List of spider species recorded in Inhkaibum '
- .. Sr. et
Family No. Scientific Name Common Name
Agelenidae 1. Agelenopsis naevia Walckenaer, 1842 funnel web spider
Arancidae 2. Argiope bruennichi (Scopoli, 1772) Orb-web spider
3. Argiope catenulata
4. Argiope pulchella Thorell, 1881 Atgiope: St Andrew's ¢ross
spider
5. Argiope versicolor (Doleschall) 1859 Multi-Coloured St. Andrew’s
cross spider
6.  Cyclosa insulana Costa, 1834 Cyclosa spider
7. Cyclosasp- Cyclosa spider
8.  Gasteracantha cancriformis (Linnaeus,  Spiny backed orbweaver
1758)
9.  Gasteracantha doriae Simon, 1877 Doria’s spiny spider
10.  Gasteracantha hasseltii C.L Koch, Hasselt’s spiny spider
1837
11.  Gasteracantha kuhli C.L.Koch 1837 black-and-white spiny spider
12.  Nesocona nautica (C.L.Koch, 1875) Brown sailor spider
13.  Parawixia dehaani (Doleschall, 1859)  Common garden spider
Ctenidae 14.  Anahita sp. White- striped wandering
spider
Lycosidae 15.  Alopecosa sp.
16.  Hippasa holmerae Thorell 1895 Bright-green lynx spider
17.  Pardosa pseudoannulata (Boesenberg ~ Pond wolf spider
& Strand) 1906
Nephilidae 18.  Nephilia maculata (Fabricius, 1793) Giant golden orb weaver
Oxyopidae 19.  Oxyopes birmanicus Thorell, 1887 Burmese lynx spider
20. Oxypes salticus (Hentz, 1845) Common lynx spider
21.  Peucetia viridans Green-lynx Spider
Pholcidac 22,  Crossopriza lyoni (Blackwall, 1867) Daddy-long-leg spider
Pisauridae 23. Eurychoera quadrimaculata Thorell Four-spotted nursery spider
1897
Salticidae 24, Harmochirus brachiatus (Thorell) 1877
25.  Plexippus paykulli (Savingny and Larger housefly catcher
Audouin), 1825 :
26.  Plexippus petersi (Karsch, 1878) Common housefly catcher
27.  Phintella versicolor C.L. Koch, 1846
28.  Hasarius adansoni Adanson’s house jumper
Sparassidae 29.  Heteropoda venatoria Linnaeus, 1767 Domestic huntsman spider
Tetragnathidae ~ 30.  Leucauge sp.
31.  Tylorida ventralis (Thoreoo) 1877 Big-bellied tylorida
Theraphosidae 32, Phologiellus sp.
33.  Phologiellus sp.
Thomisidae 34.  Thomisus stoliczka (Thorell) 1887 Stoliczka’s crab spider
Uloboridae 35.  Zosis geniculatus (Oliver, 1789) Grey house spider
233
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Table 2 Spider species recorded in different habitats

[ fabitat types
No.  Family Scientific hame Building Bushes Grasses Ground Shrubs Trees ::;'; Total
! Agelenidae Agelenopsis naevia - + - + + + % 4
2 Arancidae Argiope bruennicht - + - + . + 4
Argiope catenulata - + - - - + - 2
Argiope pulchella + - - - é + 2
Argiope versicolor + - - - - + - 2
Cyclosa insulana - 4 . " + + N 3
Cyclosa sp. - + - - + + . 3
Gasteracantha . + . . + +
cancriformis 3
Gasteracantha doriae - + - - + + o 3
Gasteracantha hasseltii . + - - + + - 3
Gasteracantha kuhli - + - - + + - 3
Nesocona nantica + + - : : + fh 3
Parawixia dehaani + + - - - + P 3
3 Clenidee ~ Anabitasp. e L WL ey
4 Lycosidae Alopecosa sp. - + - + & + 4
Hippasa holmerae . - - - + = - -
Pardosa - ) i % + 3 3 " :
pseudoannulata
> Nephilidae Nephilia maculata + + - - % + . 3
& Oxyopidae Oxyopes birmanicus - + + - + - + 4
Oxypes salticus - + + - - + 4
Peucetia viridans - + + + - 5 & 3
7 Pholcidae  Crossopriza Iyoni g iR s TSRSt ol g
8 .. Eurychoera
quadrimaculata 4 i - - + 3
» Salticidae Harmochirus brachiatus - + + + » = + 4
Plexippus paykulli + - + + » + R i
Plexippus petersi + - + + - + = 4
Phintella versicolor + + - + - + & 4
Hasarius adansoni + + - + - o - 3
10. Sparassidae ~ Heteropoda venatoria + - - + - + - 3
11. Tetragnathidae Leucauge sp. - + - - + - = 2
Tylorida ventralis - + - - e o 3 2
12. Theraphosidae  Phologiellus sp. e - - + - - s 2
Phologiellus sp. - - - + - 2 2
13. Thomisidae Thomisus stoliczka - - + + - < - 2
14 Uloboridae Zosis geniculatus + + - . - . - 2
Total 13 26 10 16 14 17 103
234
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Tiate 2 Spider specics recorded under families of Agelenidae and
Arneidae

Family Agelenidae
A Agelenopsis naevia (Femalc),
Family  Arancidac
Argiope bruennichi (Female)
Argiope catenulata (Female)
Argiope pulchella
Argiope versicolor
Cyclosa insulana

mmMYunw

E

Plate 4 Spider species recorded under families of Araneidae,
Ctenidae, Lycosidae and Nephilidae

Family  Arancidae
A. Parawixia dehaani (Female)
Family Ctenidae

B. Anahita sp. (Female)
Family  Lycosidae
C. Alopecosa sp. (Male)
D. Hippasa holmerae (Male)
E. Pardosa pseudoannulata (Female)

Famil Nephilidae
l)’,. Nephilia maculata (Female)

[ = —.

L ¥

Plate 3 Spider species recorded under family of Araneidae

Family  Araneidae

Cyclosa sp.

Gasteracantha cancriformis
Gasteracantha doriae (Female)
Gasteracantha hasseltii (Female)
Nesocona nautica (Female)
Gasteracantha kuhli (Female)

mmonw>

E ¥

Plate 5 Spider species recorded under families of
Oxyopidae, Pholcidae, Pisauridae and
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Salticidae

Family  Oxyopidae
Oxyopes birmanicus (Female)
Oxyopes salticus (Female)
Peucetia viridans (Female)
Family  Pholcidag
Crossopriza lyoni

Family  Pisauridae
Eurychoera quadrimacul
Family  Salticidae
Harmochirus brachiatus (Male)
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Plate 6 Recorded spider species of Families of Salticidae and
Sparassidae ‘

Family  Salticidae

A.  Plexippus paykulti (Male)

B. Plexippus paykulli (Female)

C.  Plexippus petersi (Female)

D.  Phintella versicolor (Male)

E.  Hasarius adansonic (Male)

Family  Sparassidac

F.  Heteropoda venatoria (Female)

Discussion

During the study, a total of 35 species of

spiders belonging to 25 genera, 14 families and
one order were recorded in Inhkaine Bum, Kachin
State. Species composition was the highest in
family Araneidae (12 species), followed by family
Salticidae (5 species), the family Lycosidae
(3species), the families of Tetragnathidae and
Theraphosidae (2 species) and the families
Agelenidae, Ctenidae, Nephilia, Nephilidae,
Pholcidae, Pisaurid,Sparassidae, Thomisidae and
.Uloboridae (one species each). Thus, it is assumed
that members of the family Araneidae are
common in the study area,

Koh (2001) recorded 43 species from
Myanmar (Burma) in “A guide to common spiders
in Singapore”, A total of 23 species are the same
to those recorded by Koh (2001), However,
Argiope pulchella, A.bruennichi, A.catanulata,
A.versicolor Cyclosa insulana, Nescona nautica,
Gasteracantha  cancriformis, G.dorige, G.
hasseltii, G.kuhlic and Parawixia dehaani
encountered during the present study was not
included in the recorded of Koh (1989).

_ Infamily Araneidae, eyes are usually eight
in number and arranged in two rows. Median eyes
are close together. Female spider of A. pulchella
can be casilﬁ recognized by x-shaped zig-zag band
of white silk in the center of web.
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Plate 7 Spider species recorded under families of

Tetragnathidac, Theraphosidae, Thomisidae and

Uloboridae

Family  Tetragnathidac

A. Leucange sp.

B. Iylorida ventralis

Family  Theraphosidae

C Phlogiellus sp.

D. Phlogiellus sp.

Family  Thomisidae

E.  Thomisus stoliczka

Family  Uloboridae

F.  Zosis geniculatus .

In family Pholcidae, the eyes are also eight

in number and with three claws on the tarsus. The
chelicerae and fangs are weak. Legs are very long
slender. In family Salticidae, the eyes are arranged
in three rows. The anterior unequal in size, the
anterior median enormously large directing
forwards. Their distinctive eyes can all play a part
in capture of prey but it is known that their
functions and powers of vision vary considerably.

In family Sparassidae, there are dark
marking on their abdomen and with conspicuous
black spots and rings on their legs.
Representatives of the family Uloboridae, possess
a cribellum and calamistrum. These found to be
absent in the remaining recorded families. Only
one species, Heleropoda venatoria was recorded
under family Sparassidae. It was nocturnal and
found on the bark of tree and inside house. Only
one species, Zosis geniculastus was recorded
under family Uloboridae. This species mostly
found in building, abandonaed shed and store
room.

The habitats of spider fauna were
categorized into seven habitat types; building,
bushes, grasses, ground, shrubs, trees and near
water. Seven species in building, eight species in
bushes, four species in grasses, six species in
ground, seven species in shrubs, nine species in
trees and seven species were not found in near
water. The spiders were found to have preference
tree habitat followed by bushes. These supported
the various types of microhabitat for different
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species spiders as the substrate provided ample
laces to ambush insect prey and easy access to
build webs to trap their prey.

In the present study, Nephilia species are
found among tree branches, on the shrubs Nephila
kuhlii was usually found between the tall trees.
Koh (2001) reported that Nephila's web is found
in primary and secondary forests, waste-land and
gardens.

The colouration of spider was also found in
relation to the diurnal and nocturnal habitats. Tn
diumal species of Nephila spp., Argiope spp., Was
bright in colour, whereas nocturnal species,
Heteropoda venatoris, Parawixia dehani was dull
in colour. Than sein (1977) said that the nocturnal
species are dull or black in colour but brightly
coloured in the diumal species. Thus, the finding
of the present study is in agreement with those of
Than Sein (1977).

Koh (2001) reported that, species of Genus
Crossopriza under family Pholcidae were found
overhanging at the dusty and dark and dark corner
of the house. Similar phenomenon was also
encountered during the present study.

On the whole, the 35 species of spiders
recorded during the study, revealed that 26 species
were encountered among the bushes, so that it is
assumed that, most of the species prefer the bushes
as their habitat, followed by those (17 species) that
appeared to have a preference to the trees and 14
species among the shrubs. It is allowed that these
places offer better chance of trapping prey as most
of the insect fly and come to alight in these places.
Those inhabiting the buildings have the chance on
both diumal and nocturnal insects which are
attract by light in the building. Moreover, most of
the species were found in at least two habitat types
however only a single species Hippasa holmerae,
was encountered specifically on the ground and
assumed specific to the ground substrate.

As 35 species of spiders were identified and
recorded within a single year study period, there is
2 hope that there will be more to be recorded and
some might still be awaiting to be discovered.

Conclusion

A total of 35 species of spiders belonging to
25 genera, 14 families and one order were
recorded in Inhkaibum, Kachin State. During this
study, 26 species of spiders were recorded among
the bushes, followed by 17 species on the trees,
and 16 species on the ground, 14 species among
shrubs, 13 species in the buildings, ten species in
grasses and seven species near water habitat,
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Z0L. 035
Assessment on Oceurrence of Fish Species in Chibwe Township,

Kachin State

New Nwe Oo, Dr., Associate Professor, Depariment of Zoology, Myitkyina University
Abstract

The study was aimed to assess the occurrence of tish species in Chibwe Township, Kachin State. The survey
was conducted at May Hka River, Chibwe and Yitlaw streams in Chibwe Township from May to November
2016. A total of 46 species belonging 10 32 genera, under 13 families and six orders have been recorded.
Among the recorded fish specics, eight species: Neolissochilus sp.Crossocheilus sp., Varicorhinus
sp.Semiplotns sp., Tor sp., Psilovhynchus sp., Garra sp. and Glyptothorax sp. could be identified down to the
genus level. Schizothoraxplagiostomus, Banganadevdevi and Neolissochilushexagonlepis were found to be
the most abundant and predominant Giyprothoraxsp. was observed very poor in number. According to
questionnaires, soil erosion and riverine habitat degradation are now facing due to forest fragmentation by
commercial logging, digging of sand used for construction, dam construction, gold panning with dredgerand
activities of shiRting cultivation along the river, These factors may leading to major threats to decrease number
of fish species inhabiting in the river. Thus, there is need an awareness of locals to conserve the habitats of

fauna in the study area.

Keywords: Fish species, May Hka River, soil erosion, riverine habitat degradation.

Introduction

Worldwide, human impact has destroyed
fish habitat on a wide scale and many populations
of rare species have disappeared over the last two
centuries. In addition, numerous distinct stocks of
common species and a number of important fish
communities have become extinct (Maitland,
1986).Fish occupy a significant position. Natural
communities are mixture of species. A variety of
human activities have caused negative changes in
the aquatic community structure. Because fish live
underwater, they are more difficult to study than
terrestrial animals and plants, and information
about fish populations is often unavailable.
However, freshwater fish seem particularly
threatened because they often live in relatively
small water bodies (Wikipedia, 2011). Fish are an
important resource for humans worldwide,
especially as food. In addition, the second most
important element in the diet, after rice, is fish,
either fresh fish or preserved fish. Fish is
consumed fresh and in various processed forms,
fermented fish being a staple part of the daily diet
of most people (AungHtayOo, 2012),

Kachin State is known as a “hotspot for
biological diversity”. The conservation of its
natural resources, which cannot be valued in
monetary terms, is of international importance,
The logging and gold mining has already caused
incalculable loss of biodiversity in the riverine and
forest ecosystems. Gold mining is taking place in
the headwaters of the Irrawaddy, the lifeline of the
country and one of the greatest Asian rivers. It
threatens the ecosystem of the entire river basin
and along with it the livelihoods of about 20
million people (cited by PKDS, 2004).

Chibwearea is located at the hill site
including mountain ranges, various valleys,
streams and little plain. Thishill siteis on the
mountain range at the attitude of 270 m above sea
level and 94 miles far away from Myitkyina. May
Hka River (N’MaiHka)one of the tributary of
Ayeyarwaddy River, is passing through this area
in the west of Chibwe. Chibwe River flows into
the May Hka River from the south of it.Chibwe is
bounded by the area such as at the west of Panwazh,
at the east ofIngyanyan, at the north ofWaimaw
and at the south ofSaulou. Actually, May Hka
River is formed by the tributary streams,

Plate 3 Chibwe dam, digging sand and gold panning with dredger
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Table 1 Recorded fish species from the study sites

S‘; Order Family Qenus Specles Lacal name C:':r': :"
1. Anguilliformes | Anguillidac Anguilla Garsault, A Nga long Indian mottled
1764 ll:c;gakmu(dny. mol ¢el
831)
2 Cypriniformes | Cyprinidac Banganatiamilton, | B. devdevi{Hora, Npale Malihkalabeo
1822 1936)
Neolissochilus
Rrinboth, 1985 N. hexagonolepis Ngasuk Copper
(McClelland, 1839) mahseer /Katli
Neollssochilussp. Npasuknac
OrossocheilusKuhl C. lartus(Hamilton, | Daw lam Cangeticlatia /
& van Hasselt, 1823 | 1822) _Stone roller
C. Daw lam Burmese latis
burmanfeustora,
1936
Crossocheilussp. Daw lam
VaricorhinusRuppel | Varicorhinussp. Daw lam
1, 1835
Tor Gray, 1833 T, mosal(Hamilton, | Khyawnglha | Mosalmahscer
_1822)
Tor sp.
PethiaPethiagoda, P. Neakyi Bumblcbes
Meegaskumbura&M | /antian(Kullander barb
| aduwage, 2012 & Fang, 2005)
SystomusMcClellan | S. Ngakyl Olive barb
d, 1839 sarana(Hamilton,
: 1822)
Sr. Order Family Genus Specics Local Common name
No. name
SchizothoraxHeckel, S. Ngayit Snow trout
1838 plagiostormusHecke
L 1838
SemiplotusBleeker, Semiplotussp. Npanm King fish
1859
BartliusHamilton, 1822 fgg;).ma(lhmhom Shawarat | Barnabaril
B. Shawarat | Hanmilton'sbarila
bendelisisHamilton
. 1807
A, Shawarat | Burmese baril
barnoidesVinciguc
mra, 1890
Psilorhynchus Psilorhynchussp. ‘Nga mat
| McClelland, 1839
GarraHamilton, 1822 | Garrgsp, Nga mat
| Garrasp. Nea mat
G. Nga mat | Kbasigarma
nasuta(McClelland
2 1838) -
G. notata(Blyth, Nga mat | Tanasscrimgarra
1860)
DevarioHeckel, 1843 D. Ngakyi
aequipinnatusMeC | .
Jelland, 1839
OreichthysSmith, 1933 O.fl:g:z-uam(ﬂmiho Ngakyi Cosuatis barb
2)
Cabitidae Acanthopsisvan A. speciabilis Nga long | Blyth's loach
Hasselt, 1823
BotiaGray, 1831 B, Phobak Burmese border
kubotiKottelat, 200 loach
4
Balitoridse A:antﬁomb!m?em alf.sgzo’da(M‘lton. Ngaqaun | Zipper loach
1861 £
SchisturaMcClelland, N Nga long
1838 vinciguerrae(Hora,
1935)
BatitoraGray, 1830 B. burmanicatiora, | Nga mat | Bunnese stone
- 1932 loach
3. Siluriformes | Schilbeidac | EwtroplichthysBlecker, | E. vacha(Hamilton, | Ngango Batchwavacha
1862 1822)
Bagridac BatasioBlyth, 1860 B, Ngalo Assamese batasio
rengana(Hamillton,
1822)
Siluridas OmpokLecepede, 1803 0a ;;)bo(ﬂlmil!ou, Nga zit Pabo catfish
]
0. pabda Ngape Thailand silurus
Kobayakawa, 1989
StlurusLinnacus, 1758 S. rorrentis Nga zit Pabdah
Hamilton, 1822)
Ercthistidae | ErerhistesMuller E Nga lo South Asian river
&Troschel, 1849 maesotensisKottela catfish
1 1983
Sisoridac ﬁ%mhommym. Glyptothoraxsp. Nga lo
239
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NgawchangHka, Tamu, Chibwe, Nanmaw and
Tangar. The objectives of the present study are as
follows;

- to record fish species inChibweenvirons

- toremark fish specimens collected and
assessed their roles

» toobtain the new record in this area

Materials and Methods

Study area

This study was observed in Chibwe, Kachin
State, situated at 25° 39' to 26° 30' N and 97°55' to
98° 45" E. Fishes were observed and sampled at
three study sites in the May Hka River, Chibwe
and Yitlaw strcams. The main river of May Hka is
located at 27° 15.36' N and 97° 35.08' E. The type
locality of this river is large riffles, rocky and
gravel. Chibwe stream is located at 25° 52.62' N
and 98° 07.90' E. This stream is filled with sand,
rocky substrate, gravels and flows down into the
May Hka River. Yitlaw stream is located at 25°
$3.19' N and 98° 09.87' E. The bottom has more
common rocks and gravels. This stream flows out
of the hill forest and down to the May Hka
River(Fig 1, Plate 1).

Study period
The study period was lasted from May
to November 2016.

A A b g T
L g e W A W

L Dritiiay a3 Yo,

May Hka R

Yitlaw stream
Plate 1 Study sites
Specimen collection and preparation

The fish species collection and field survey
were made with six month. Fish were obtained by
set drift net. Some fish species were bought at the
nearby market. The photographs of each specimen
were taken, Specimens were preserved in (5-10%)
formalin solutions based on the size of fish. Local
names of the fishes were informed by the local
fishermen. The preserved specimens were brought
to the laboratory of Zoology Department,
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University of Myitkyina for identification (Plate
2).
Identification and classification

Identification and classification of the studied
fish species was based on Day (1878, 1889),
Nichols (1943), Jayaram(1981), Talwar and
Jhingran (1991), Rainboth (1996), Ferraris (1998),
Jayaram (2013) and FishBasewebsite

Fig. 1 Map of study area

Results

A total of 46 fish species identified
and recorded in the survey area (Table 1),
19 species from May Hka River, 24fish
species from Chibwe stream and 22 fish
species  from  Yitlaw  streamwere
encountered (Plate 4, Table 2). 10 families
and four orders were dominant in Yitlaw
stream, followed by five families and four
orders in Chibwe stream and three families
and two orders in May Hka River (Table 3).

Discussion

Among the recorded 46 species,

36 species could be remarked as TUCN
status (2016). In three study sites, off 36
species, they could be categorized in
following; Nt=7, Lc =26, DD = 1, En= land not
evaluated = 1. In these three study sites, Lcis
found in May Hka site (small number of species).
Thus, Chibwe and Yitlaw sites are the most
interesting in findingLc status.On the aspect of
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site. In May Hka river, the fish specimens are Varicorhinussp., Schizothoraxplagiostomus, were

lowest in comparison with theChibwe and Yitlaw ~ common in May Hka River.The distinctive

streams. It is assumed that along the May characters of Glyptothoraxcavia,
Glyptothoraxngapang,
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GlyptothoraxsiamensisandPsendechensisbrachyn
ruswere noted by the presenceof adhesive
apparatus. They behave upside down position near
the bottom of streams and attached to the stones
by usingtheir adhesive organ.
Psilorhynchusspwvas found swimming actively
along the streams.

Naturally and artificial culture of
Schizothorax, Tor torand Tor putitorahave been
reported by Shrestha (1979). Win Oo (2005)
pointed out that the mountain regions have an
insufficient supply of fish from their own
resources, due to the shortage of fish as food in the
remote regions of Myanmar.
Neolissocheilushexagonolepis, commonly known
as copper mahseer, is an important sport fish.
Jayaram (1981) stated that this species is known
from Bangladesh, Pakistan, Thailand, Vietnam
and China. Day (1878) described and Barbhuiyaer
al. (2010) also reviewed Semiplotusmodestus
from Akyab in Myanmar. Talwar and Jhingran
(1991) remarked this species as the commercially
important rare fish species, which distributed only
in Myanmar. Kottelat(2017) reported 388 fish
species in the Ayeyarwady basin, of which 311 are
present in Myanmar (representing 55 % of the
total freshwater fish diversity of Myanmar).

Pan Kachin Development Society (2004)
reported that a devastating “gold rush” is ongoing
in Kachin State. The main mining centers appear
to be along the Irrawaddy River north of the state
capital Myitkyina and the areas around Tanai and
the Chindwin River.Aside from the obvious
pollution, mining causes structural changes to
rivers which can cause severe ecological damage.
Rivers are diverted for riverbed mining
operations, while water blasting of sediments
destroys riverbanks. Although gold mines on the
N’ Mai Hka River are largely depleted, the area
around Chibwe town is still being mined. The
Chibwe region is severely deforested from gold
mines abandoned over ten years ago.

The people want to save for their own
incomes by using many ways such as excavating
the sands near river banks to get gold particles,
commercial logging, digging of sand used for
construction, dam construction, and cultivation is
done by means of land rotation or shifting
cultivationalong the May Hka River, village
expansion, this will cause land sliding along the
catchment areas and lead to soil erosion,forest
fragmentation and the natural habitat damaged. In
October when the water level is lower, gold is
sought in the river with gold rafts. Some gold
particles explorers used by huge boats excavating
the bottom of the river, so that the environmental
damages might become more spoil rates.

A lot of chemicals like mercury used in
the gold panning process for seeking gold are a
very dangerous to every kind of organisms
including human and harm biodiversity greatly.
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Mercury deposited on the river bed will severely
affect on organisms. For these reasons, the bottom
layer and the adjacent river banks were ruined by
the activities of mankind. Consequently, the
physical features of the surrounding were
damaged at all ecosystems.Habitat destruction isa
major threat to edible fish and eventually causes
stock collapse because the survivors cannot
produce enough young to replace those removed,
Generally, these activitics are tending to be
spoiled the environment.

Conclusions

Chibwe area has been an interesting and
unspoilt site for precious flora and fish fauna for
more than a century. It seems that due to its sparse
population and difficult transportation, this
location survives in its primitive, untouched state,
Since only a few people trek the high mountaing
and forests, this arca still possesses a wealth of
natural resources and a good variety of wildlife
worth conserving. Since 2013, the monsoon forest
has been depleted. Moreaver, people dig gold and
sand and fell trees. When heavy rain falls, river
banks are badly eroded, and terrible landslides
occur. Consequently, fewer fish species can be
caught now. Previously, a great number of fish
could be caught in the Chibwe dam, just 10 miles
from Chibwe, but these days there are only a few
species left, so no fishing can be done there.

BANCA(2009) reported that along the
May Hka River were dominant with cold water
genus of Schizothorax (snow trout) especially in
the upstream areas. Being an insecure and
insurgent area, many locations are restricted, and
very few sites can be frequented for fish samples.
Moreover, the duration for the surveying trip also
short time and extremely heavy rain has caused
landslides and blocked the road to Chibwe. All
habitats for the deep parts of large rivers, small
streams in forest and hill streams still need our
attention.Further survey work is needed to
determine whether which species is experiencing
a decline, or is undergoing extreme population
fluctuations.
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Abstract

The four types of fish traps and the bwo types of gill net are studied in Inle Lake during August, 2011 to July,
2011. Except cylindrical netted Hmyone (Hmyone-aun) is used to catch only Labeo angra (Kyauk-nga-fu)
The net Hmyone and bamboo Hmyone are only used to catch the Channa sp. Tan-swae-pike (Nga-Lu-Pike)
is used to catch only Crossochellus latiu ( Nga Lu) Rod and Line, Nga htoe hmyone and Swae-pike-gyi are
wsed the whole year in Inle Lake, Bamboo trap is used from the month of March to September. Funnel-shaped
Hmyone is used from June to August. Cylindrical netted Hmyone and Tan-swae-pike are used in June, July
and August. Among them, more efficicnl gear is conical netted Hmyone, because it can caught highest and
different number of fish species and the other threc fish traps are non-selective, that are restricted fish only
can be caught. In two types of nylon gillnet, Pike-pyawt is selective although Pike-mar is rarely selected for

being used the whole year round.

Keyword. Fishing gears, rod and line

Introduction

Fish and other aquatic resources are
important to human live hoods especially in many
developing countries. Various type of fishing
gears arise through the countries to be used and
further developed to meet local condition. In many
areas of the world, fishing gears remain rooted in
tradition and use simple materials.

A common way to classify fishing gears
and methods is based on the principle of how the
fish or other preys are captured and, to a lesser
extent, on the gear construction (FAO, 2005).
Choice of gear is important for maximum capture
of fishes at a particular depth and a particular
season. Many factors enter into the choice of the
method and gear used to catch a particular area.
(Welcomme, 2001)

Fishing gears used in inland fisheries are
traditionally developed for small scale fishing
activities. The most widely used includes
stationary pot, Hmyone bamboo filter traps, and
cast net. This enables fishers to easily access
grown fish using various fishing gears. Fishing
can be done all gear round in rivers and Inns (Khin
Maung Aye et al., 1996).

Fish capture methods can be divided into
two groups, active and passive. Active methods
are those that effectively pursue the fish or are
moved in order to capture them. These methods
are particularly effective at catching sedentary
species, but the efficiency is species and size
dependant and they perform best in shallow,
smooth booth bottomed rivers and backwaters
(Aung Lwin, 2008)

Passive methods rely on the movement of
fishes for their capture and have often proved
useful for the study fish migration (Htay Htay Sein,
2009)

Inle Lake is the second largest natural lake
in Myanmar.Jt scenic beauty and life style famous.
Since fishing activities and fishing gears have
improved, the nutrition and income for local
people has risen.

In this study the following objectives were aimed.
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- to record some of traditional fishing
gear used in Inle Lake.

— to record the fish species caught in
relation to fishing gear.

- to understand the students about
fishing gears that the relevant
information.

Materials and Methods
Study area

Inle Lake is located in Naung Shwe Township
in Southern Shan State. It is situated between the
20" 27" to 20" 24' North and 96° 52 to 96° 57 East
(Fig.1). This measurement was made with device
of GPS (Global Position System).

Study Period

Study period was conducted from July to
August; 2011.Field survey is done with aid of
local fishermen. The fishing gears were analyzed
after FAO (2005), Khin Maung Aye et al., (2006).

Methods of Measurement

The four type of each gear, Rod and line, Nya-
htoe-hmyone, fish traps and gillnets, are measured
with a measuring tape. Firstly, measured the
length bamboo rod, diameter of circular fish
entrance, length and width of gillnets but are the
mesh size of net measured by a ruler.

After measuring these gears taking
photograph is done with a Fuji digital camera.

A total of six fishing gears are recorded in
the study area. The types of gear and method used
depended on many factors. They were groups
based on the structure and function as follows:

1. Rod and line (Nget- hmyar-tan)
2. Nga-htoe-hmyone

3. Fish trap

4. Gill net

(8 CamScanner


https://v3.camscanner.com/user/download

Ist Myanmar Intemational Science and Culture Conference 2019

Fig (1) Location Map of Inle Lake

Results and Discussions
1.Rod and line ( Nga- hmyar-tan)

Rod and line is commonly known as or Nga-
tmyar-tan. It consists of a long bamboo stick, a
mylon line with a hook. A float usually made of
plastic foam. The length of the bamboo rod is
sbout seven feet long is slightly curved and the
book line is fixed on its end. Thread is four to six
feet and the hook is 0.5 inches to 1.5 inches long.
One end of the bamboo rod is larger than the ather
with bamboo pole. The larger is held with the hand
and smaller end thread attaching with a hook for
caching live small fishes or small shrimps or
earthworms or small snail which were used as bait.
These were attached to the hook and hang in the
water. While the fish eats the bait the bamboo rod
is lified and then the fish is caught, Tilapia,
Channa sp. fish species are caught by this gear and
f;rlmu lopemtcd the whole year both day and night

e.1).

1 Nga-htoe-hmyone(Main)

Nga-htoe-hmyone is traditionally called
hann-yoe or Main. It consists of two parts,
bamboo rod part and hooked iron part. It is stout
and strong. The length of this gear is about eight
feet. The bamboo rod is seven feet and is attached
lo the iron hooked. It is eleven inches long.
Anterior end of the bamboo rod is inserted radical
branching iron five hooks. Each hook is seven
Inches long. At the tip of each hook bears with
small inverted sharp spine which is about one inch
long. It is used in shallow waters in Inle Lake .This
gear was operated throughout the year in ani!l
water body at the depth of five feet. The target fis
mainly caught by this gear are Tilipia, Channa sp.
@d Clarias bactrachus (Plate .2)
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3. Fish traps

The fish traps are one of the most useful
fishing gears with three types of net Hmyone and
one bamboo Hmyone

8. Bamboo Trap (Bamboo -hmyone)

b, Funnel-shaped netted Hmyone (Saung)

c¢.  Cylindrical netted Hmyone (FHmyone -
aun

. Net Z-myone (Nga- yaunt- hmyane)

a. Bambuoo trap

Bamboo trap is a conical-shaped basket and
traditionally called as Bamboo hmyone. It is ahout
48 inches long and the entrance is circular in
shaped which is 10.5 inches in diameter. A piece
of big bamboo is split into long strips. One end of
the tmi) is circular shaped and two entry cone
which leads the fish into the capture room. It has
pointed bamboo funnel which prevents the fish to
escape of the afler entering the trap. It was placed
in the four feet deﬂth of water and cover with algac,
Mostly target fish are Channa sp. in Inle Lake.
This gear is operated March to September
(Plate.3).

b. Funnel- shaped netted Hmyone (Saung)

This fish trap is funnel-shaped and
traditionally called Saung and the entrance is
circular in shaped is 96 inches in total length and
circular are 21.5 inches in diameter, It is made of
eight bamboo rods and the inside conical net is
inserted. The top of the conical net is attached with
circular bamboo ring. This fish trap is dipped into
water which is about 8 feet deep and is placed
vertical in position with the main rod. This trap of
gear is the fish are caught and lifted up from the
water, It is mostly used in June to September. The
target fishes were Cyprinus carpio and Tilipia
(Plate.4).

¢. Cylindrical netted Hmyone (Hmyone-aun)

This fish trap is cylindrical in shaped
traditionally called Hmyone-aun. It is made of
nylon net with five bamboo rods. The trap is about
68 inches long and width is 30 inches in diameter.
Both ends of the trap are two circular entry cones.
It is 10 inches in diameter. These cones have
pointed bamboo funnel which prevent fish from
escaping. The trap is di Eed in to the water with
hooked rods and placed horizontal in position at
shallow waters. It is usually used in June, July and
August. The target fish is Labeo angra (Kyaut-
nga-lu) (Plate.5)

d. Net hmyone ( Nga- yaunt- hmyone)

This type of fish trap is similar to those of
bamboo trap with cylindrical shape, it is
traditionally called Nga-yaunt-hmyone. It is 33
inches long and width of 23 inches. It is cylindrical
shaped and is made of five bambao rod with net.
One end of the trap is circular in shaped and one
entry cone which ?cads the fish into the capture
room. It has one pointed bamboo funnel which
prevents from escaping the fish after entered the
trap. The trap is set in horizontal position dipped
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with hooked rods in shallow waters. It is used in
June, July and August. The target fish are Channa
species  such as  Chanmna  gachu, Channa
harcourtbutleri and Channa striata. The fishes are
caught by the trap in the flowing water (Plate.6).

4. Gillnets

Gillnets are most effectively used in open
waters. Although small fish can swim thmu}g‘h
gillnets, large fishes cannot pass through the
meshes as they get entangled in the net. Two types
of gillnets arc recorded.

a. Tan-swae =pike (Pike-mar)
b. Swae-pike-gyi (Pike-pyawt)
2. Tan —swac-pike (Pike-mar)

This gear is traditionally known as Tan-
swae - pike or Nga- lu Pike or pike mar. It consists
of the net with one square inch of mesh. It is used
in the middle of lake about 8 feet in depth. The
length of the Swae-pike is about 30 yards and 34
inches in width. It is made with small nylon thread.
The target fish of this gear is mostly Crosschellus
latius (Nga Lu) and is operated in June, July and
August (Plate.7)

b. Swae-pike-gyi (Pike-pyawt)

This gear is traditionally known as Swae-
pike-gyi or Pike-pyawt. It consists of the net with
1.5 square inches of mesh. It is used in any part of
the lake. This gear is about 40 yards long and is 45
inches width. It is made of nylon rope. Target
fishes of this gear is mostly Tilapia and Cyprinus
intha (Nga- hpein) and is operated in June, July
and August (Plate .8)

n the present study, traditionally fishing
gears were examined for their utility around Inle
Lake. Uses of these gears are based on their
catching ability, a wide range of fish species and
sizes of fishes are recorded.

Pole and line (Nga-hmyar-tan) and Nga-
htoe-hmyone are regarded as non-selective fishing
gear because few species of fish were caught by
this type of gear,

There are four types of fish traps found in
this study. One of them is selective gear and the
other three are found to be non-selected. Among
fish trap, the biggest gear (Saung) is famous for
the highest number of species which are recorded
10 be caught to be highest gear is being observed
in the conical petted Hmyone. This type of gear
was assumed to be most efficient among the fish
traps.

The other fish traps are two horizontal
Hmyone, (one conical Net Hmyone and one
conical bamboo Hmyome) used to catch of
Channa sp.and Tilapia. The two types of gill net
are found in present study; both are Tan-swae—
pike. The Tan-swe-pike (Nga-lu-pike) gear is
observed to catch only Crossochellus latius(Nga-
lu).Therefore ,this type of gear is found as Non-
selective Fcar. The other Tan-swae-pike (Pike-
pyawt) is found to be selective gear because many
fish species are caught by them,
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The long line was also used the throughoy
the year at both day and night.  Htay Htay Seip
(2009) stated that two types of gill net, pole and
line, cylindrical trap were operated the whole year,
Therefore, these gears have no particular fishing
season and they are effective for fishing
throughout the year.

Gillnets are massive underwater curtains
held upright by float along the top edge. Nylon
gillnets are soft and light weight. Therefore, nylon
gills is perfectly acceptable because the fish are
extremely rugged and can handle the abrasive
materials. More than 90% of commercial fishing
requires the use of nylon net.

Conclusion

The four types of fish traps and the two
types of gill net are found in the present work.
These results indicate that trap gears can be
regarded as commonly useful in fishing activities,
Except cylindrical netted Hmyone (Hmyone-aun)
is used to catch only Labeo angra (Kyauk-nga-u).
In some places when water is flowing slowly, the
trap is used as a barrage. The net Hmyone and
bamboo Hmyone are only used to catch the
Channa sp. Tan-swae-pike (Nga-Lu-Pike) is used
to catch only Crossochellus lativ( Nga Lu).

In the present study, rod and Line, Nga htoe
hmyone and Swae-pike-gyi are used the whole
year in Inle Lake, Bamboo trap is used from the
month of March to September, Funnel-shaped
Hmyone is used from June to August. Cylindrical
netted Hmyone and Tan-swae-pike are used in
June, July and August.

Among them, more efficient gear of conical
netted Hmyone is selected because it can caught
highest and different number of fish species and
the other three fish traps are non-selective, that are
restricted fish only can be caught.

In two types of nylon gillnet, Pike-pyawt is
selective although Pike-mar (Nga-lu-pike) is
rarely selected for being used the whole year
round and it is very useful and effective for local
fishermen.
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Abstract

Butterfly species abundance and its benefits were investigated around Panglong University Campus, Shan
State during the studied period from December 2017 to November 2018. A total of 14 butterfly species of
12 genera belonging to S families were recorded The studied species were identified according to Bingham
(1907), Talbot (1939) and Corbet and Pendlcbury (1992). The average relative abundance was categorized
as followed by Bishter al. (2004). During the study period, eleven species of butterflies were found to be
very common and three species of butterflies to be uncommon. The highest number of butterflies was
recorded under family Pieridac while family Satyridae was the lowest in the study area. Butterflics play
vital role in the ecosystem, there is co-evolutionary relationship between butterflies and plants. They are the
wild indicators of the ecosystem and effective pollinators. These insects tell us everything about the
healthier ecosystem and also provide food for other organisms. The objective of this study was to observe
the abundance of butterfly species around the Panglong University Campus and to know the important value

of butterflies.

Keywords: butterfly species, abundance, highest, lowest, ecosystem

Introduction

Butterflies are found all over the world
except in Polar Regions. They are the largest group
of order Lepidoptera, containing more than 20,000
described species in the world. In Myanmar, over
1200 species were recorded by Kinyon (2004).
Myanmar butterflies were recorded by Bingham
(1905, 1907) in a book entitled as the fauna of
British India including Ceylon and Burma, Talbot
(1939) was able to record 1014 species of
Myanmar butterflies. Nevertheless, most people
notice only the butterfly species that predominate
intheir surrounding area (Carter, 1992).

Most butterflies fly by day and a few
butterflies are active at dusk and possibly at night.
Many butterflies stay close to the ground or spend
more time near it and rarely fly higher. They have
been studied by many people throughout the world
(Kunte, 2000). Butterflies are considered to be
fragile and they are unable to withstand extreme
climate conditions. However, some butterflies are
adapted to climate conditions so that they range
widely over the areas (Talbot, 1939). The
tbundance of butterfly species depends on the
conditions of the environment. Favourable habitats
of the butterfly species will be in places where
flowering and host plants flourished (Monastyrskii
and Devyatkin 2002).

Butterflies aid in the cultivation of fruits and
Vegetables. Butterflies serve as functional
pollinators and pollination is important process in
the most all productive terrestrial ecosystems. Two
tird of all flowering plants are depending upon
butterflies for pollination. Therefore, butterflies are
Wterest to many naturalists as the movements of

clegant creatures are eye catching (Kinyon,
2004). Pollinators and their habitats provide
ttological, cultural, financial, health, human,
4 social values. They enhance the reproduction
@4 genetic diversity of around 80% of the plant

species. More than half of plant species are self-
incompatible or dioecious and completely
dependent on biotic pollination. These plants are
critical for the continued functioning of ecosystems
as they provide food, form habitats and provide
other resources for a wide range of species. Some
mangroves, dominated by obligate outbreeder
plants, which provide important services such as
preventing coastal erosion, supporting fisheries,
protecting from flood and salt intrusion, providing
wood fuel and timber (Mukherjee et al. 2014).

Butterflies are also important pollinators to
most agricultural crops. Shan State in Myanmar is
famous for its garden products of all sorts of fresh
fruits and vegetables. Rice and other crops are
grown. The present study is an attempt to observe
the butterfly species abundance in the Panglong
University Campus of Southern Shan State and to
know the important value of butterflies.

Materials and Methods
Study Area

Panglong University campus, Panglong
Township, Loilem District, Southern Shan State
was chosen as the study site. It is located between
20°27 and 21°16' North latitude and between
97°20' and 97°38' East longitude.

Study period
The study period lasted from December 2017 to
November 2018.

Collection of the butterfly specimens

The butterflies were captured by an insect net.

The captured specimens were gently taken from the
net and pinched the undersides of the thorax t0
immobile and kept in a plastic box and
anaesthetized with mild chloroform; Anaesthetized
butterflies were transferred to a triangular paper
envelope for the specimens cannot be spread
immediately. The date of collection locality and the
general colouration of each specimen was noted on
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the respective cnvelope. Butterflies collections
were made onee a week from 9 am to 3 pm.

Preparation of the specimens for identification

The dead specimens were mounted on
spreading board. A spreading board has a groove in
the middle with two flat surfaces on either side of
it. The body of the butterfly was placed into the
groove and the wings were spread on the flat
surfaces. Fore wings are more or less triangular and
arc spread with the hind margin of the fore wings
at right angles to the body and the hind wings for
enough forward so that there is no longer gap at the
side between the front and hind wings (Borror and
White 1970).

Strips of butter-paper were used to hold the
wings in the right position and then they were set
with pins. All the specimens were recorded with
scaled photographs after 6 or 7 days. The wings
were detached from the specimen and placed in
10% potassium hydroxide (KOH) diluted with
water. After 3 or 5 days, the wings became
transparent. The transparent wings were rinsed in
water to remove the remnants of KOH. The treated
wings were dried in room temperature to become
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Fig 1. Map of the study site (Panglong University
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Identification and Analysis of the data

Identification is based on wing venation,
parts of the head and legs, according to Bingham
(1905, 1907), Talbot (1939) and Corbet and
Pendlebury, (1992). The average relative
abundance was categorized as followed by Bishter
al. (2004).

Relative abundance
_ No of individual of a species
" Total no. of individuals of all species

uC= uncommon having relative abundance of less
than 0.01

C= common having relative abundance of 0.01
but less than 0.05

vC= very common having relative abundance of
0.05 and above

Results
Butterfly species abundance

A total of 14 different species of
butterflies belonging to 12 genera and Sfamilies
were recorded (Table 1). The recorded species
included 2 species of Papilionidae,5 species of
Pieridae, one species of Satyridae, 3 species of
each of Nymphalidae and Lycaenidae. Species
numbers of Pieridae were highest and lowest
numbers were observed under family Satyridae.
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Table 1.The collectad buuterfly speciey m the swdy area

No | Family Scientific name | Common name

I . i Ripponows | The Pitman’Helen

2 Pepilio pabux The Conunon Mamon

3 Leprosia mina The Psyehs

4 | Dutias bypurcie The Pansed Jezebel

S| Piendse Casapssiia florella | The African Frmgrant

[] |_2~;{lﬂ dlanda i The Common Grass Yellow

Eurcma Recabe | The Common Grass Yellow

§ | Swndas | Shoalesis voaki | The Lang-brand bash row |
19 | MNepris soma i The Sulliad Saler

10_ | Nymphalidse | Cupha eymantiis | The Ruste

1n Ariadne griadne The Angled Castor

12 Everey Laturmius The Indian Cupsd

13 | Lycaemidac | Ziweriabmana | The Dark Grass Blue
| 14 Lamgrides donduluna | Long-tiled Blue
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During the study period, eleven species of
butterflies were found to be very common and
three species of butterflies to be uncommon.

Benefits of butterflies .
Butterflies are pollinators and visit on the
flower to cat nectar; tiny scales on their bodies

n Papilionidae
w Pieridae

w Satyridae

u Nymphalidse
n Lycaenidae

brush against anthers and pollen adhere to these
scales and then the butterfly visit to anather fower,
the pollen which stuck to Ks seales brush onto the
stigma’s flower. This helpa fruits, vepetables and
flowers to produce new seeds. The majotily of
plants need pollinators like bees and butterflies to
reproduce, Butterflies and caterpillars also provide
food for other organisms such as birds, spiders,
reptiles, amphibians and ete.
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Fig 3. Numbers of the collected butterflics with
their respective families
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Table 2. Numbers of relative abundance of butterflies in the study area

. 2 Status
_ zm;usazmééég.
Papitia hipponeus |1 {4 |5 16 16 [4 |5 13 [2 |3 |3]1 ]9 |oaomes|¥
Papitiopolyes |2 {5 |4 |3 {8 |4 |3 {1 |35 J1[0}3 |omwa|Y
Leptosia nina oo |2{s lwis |2]0 o |z }3]|0o]3 |ooss|<
Deliaskyparee [0 |0 |1 |0 o {0 o oo jo|oj2 |oons|C
Catopsitiafioretla 12 |2 |1 2 [s |3 {3 |t |34 |1]2]f29 |oosm|¥C
Ewemablonda |3 |2 |3 |7 [n]e }s {o |2 |3 [2]2[4 [oun|¥
Euremahecate {2 [2 |1 J2 |o o {3 {5 |3 |s j2[3[2 |ooess|*
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Discussion

The present study was conducted to observe
the butterfly species abundance in the Panglong
University Campus and to understand its benefits.
The study period lasted from December 2017 to
November 2018. A total of 14 species of butterflics
of 12 genera belonging to 5 families were
identified according to Bingham (1905, 1907),
Talbot (1939) and Corbet and Pendlebury (1992).

According to Kunte (1997), butterfly species
e directly dependent on plant species
ofl:‘.r:!position due to availability of larval and adult
food resources in an area. Thus, the abundance of
blm_crﬂy species depends on the conditions of the
environment. Favorable habitats of the butterfly
species will be in places where flowering and host
plants flourished. Barua (2007) stated that the
Yegetation can also play an important role for

y survival, offering particular structural

tlements for sun basking or mating and
determining certain suitable microclimates.

In the present study, eleven species of
butterflies were found to be very common and
three species of butterflies to be uncommon. The
species number and population size of butterfly
were the highest in family Pieridae. It was probably
due to abundant of their host plants in the study
area.

Butterflies are beneficial to the environment
by acting as pollinator, prey, biological pest control,
inducing genetic variation in plants, and enhancing
environmental beau?v. Indeed, the butterflies are
beneficial to human for scientific studies. Stephen
Dickie (2012) explained that if populations of
butterfly diminish, then population of birds, mice
and other animals that rely on them as food source
will also effect. This loss will collapse the entire
ecosystem.

In addition to herbicides reduce butterfly
abundance indirectly when they cause the loss of
larval food-plant and nectar or pollen resources for
adult, particularly in  boundary
vegetation(Boatman ef al., 2007).0wing to habitat
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Discussion

Reliable estimates of wildlife populations
and population trends are cssential in assessing the
effects of management activities on (target
populations (WMA Tracts 2015). The five study
sites were chosen because they represented the
major physiognomic regions inhabited by quail
species in study area. The topographic and
vegetative structure differed significantly among
areas. The present study was carried out on the
species composition and abundance of quail
species during October 2017 to April 2018.

Two quail species, Coturnix coromandelica
and Turnix sylvaticus were recorded in Ywa Ton
Village especially in Site [, I and V whereas Site
1M has only C.coromandelica and Site IV has only
T.sylvaticus. With regard to spatial variation, the
number of individuals evaluated for C.
coromandelica was found to be higher in Site III
and lower in Site II. Because, these study site have
more ground cover vegetation in which four
species of ground cover plants were recorded in
Site I1I, three species in Site V and I whereas in
Site I has only two species of ground cover.

Moreover, cultivated plant, maize in Site II
was short term relative to others and hence quails
were no longer live in this site. And then Banana
in Site I was also cut during the harvesting time
but new banana plants were simultaneously
emerged. So, the number of quail in this site
depends only on the human disturbance. The same
condition was found in Turnix sylvaticus that the
highest number of Turnix sylvaticus was found in
Site IV and lower in Site II.

Moreover, present or absence of quail
species may not depend on the cultivated plants
but depend on abundance and type of ground
cover vegetation. Because this ground cover
represent nest, refuge and food for quail species.
Predator protection is very important for
successful quail habitat. The result is that
occurrence and abundance of quails match to
those of underground vegetation in the
cultivations of cereal crops, sesame, maize, Congo
pea, banana and thanakha. But in the study site II
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as maize cultivation, quails depend not only on the
underground vegetation but also on the maize
grains. So, their temporary movements fit the
temporal and spatial variations which constantly
affected mostly by the underground vegetation,
These are the most widely distributed source of
quail food and protection for predators and hence
weeds respond most reliably to management of
quail habitat.

Similar concept was found in the paper
Bobwhite quail in Texas reported by Alfred et al.,
(hitps:/tpwd texas.gov, 2018) that occurrence and
abundance of quails match to those of
underground vegetation and quails cannot be live
long without cover just as he cannot live without
food and predator protection.

By pooling the number of quails in all study
sites during October 2017 to April 2018, the
number of C.coromandelica 417 was significantly
higher than those of T.sylvaticus 328. Similar
result was found in the Site I, IT and V where both
quail species were recorded.

Similarly, evaluated densities of quail
species in recorded study sites throughout the
study period showed that density of
C.coromandelica was greater than those of
T.sylvaticus. By pooling the number of all the
quails recorded from all study sites, quail density
evaluated was 0.141 ind/m®. Low density
estimates of quail species was evaluated in the
present study. This may be due to only seven
month survey and survey did not cover all season.
Brennan et al., 1987 said that population density
is an indicator of habitat quality for this quails.

Based on the temporal variation during
October 2017 to April 2018, the highest number
of individuals for C.coromandelica was found in
November and the lowest in March. The number
of Turnix sylvaticus recorded was highest in
October and the lowest in March. These
fluctuations depend on both the plantation and
ground cover vegetation, Because, cultivated
plants in Site II, Site III, IV were harvested after
cold season. Some of the ground covers are also
cleared twice a month especially in Site V and
most of the ground cover dried during summer.
Therefore, the numbers of quail species evaluated
were drop throughout the summer and slightly
decreased in some month when weeds were
exterminated.

Angelo and Elliot, 2005 said that other than
nesting and screening cover, quail need woody
caver for protection from predators and adverse
weather, and for loafing during non-feeding
periods. Similar concept in the present study is
that not only the plantation but also ground covers
are the important for quails.

Birdlife Intermational (cited by Burfield,

2004) suggests that common quail populations
were depleted due to a large historical decrease,
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Dict of Leopard Cat (Prionailurus bengalensis) in Western Part of Ayeyarwady
Region, Myanmar

Kyaw Myo Naitig, Dr.Lectover, Deparitent of Zoology, Pathein University,
Wai Wai Vaih Kyaw, MSe Candidate, Departiment of Zoology, Pathein University ,
Ai Suzoki®, Graduste Sehool of Urban Faviromwental Seienees, Tokyo Metropolitan University, Japan
Min Thi Awig, Professor, Departinent of Zoology, Pathein University
Thein Soe, Professor, Department of Zaology, Pathein University
‘Cortegponding anthor, E-mail: a-suzuki@tmu.de.jp
Abstract

1n order 1o analysis e diet from sexts of felids this research wat earried out around Pathein, Ayeyarwady
Repion during Decethber 2018 to September 2019, Toral of 169 seats were randomly collected within the
study area We pet the 24 of felids seats by analysis of their hair colour, banding and texture We used the two
methods for the analysis of felid species (1) the felid's hair from the seat sample and known felid hait by
comparing of their hair colour, banding and texture and (2) the felid hair cuticle from the scat sample and
from knotn felid hair cuticle by comparing the SUMP (Suzuki’s Universal Micro-Printing) method Among
44 catseats, 12 were identified as Leopard cat scats. Collected 12 ¢eats suggest mammal, especially rodents,
are principle prey for Leopard cat. During 360 trap nights, 11 mammalian species wete detected. Only two
felid species (Catoprma temminckii and Prionailurns bengalensis) were detected in the study areas
Information on diet and distribution of Felids in Myanmar i3 very scarce despite itd importance as the
stronghold of the species. A better knowledge of felid diet may be very valuable for conservation not only in

Ayeyarwady region but also in Myanmar.

Keywords: Diet, Mangrove, Leopard Cat, Prionailurns bengalensis, Ayeyarwady

Introduction

Although the species richness in Asia is high,
carnivore community is highly threatened than one
in other continents (Dalerum et al.,, 2008). Despite
of the critical importance of this region for
biodiversity conservation in Southeast Asia,
limited rcsearch effort have been allocated for
small- and medium-sized mammals. In order to
conserve camivore community, understanding
niche is crucial (Creel et al., 2001).

Observation of mammals can be difficult
due to their nocturnal habits, elusive, and have
diverse life history traits. Carnivores are
particularly hard to monitor because of their large
home ranges and small populations (Long ef al.,
2011).

Camera trapping is an effective method in
determining occupancy and - abundance of
camivores (Thorn et al., 2011), and Balme et al.
(2007) revealed camera trapping to be more cost
effective, when compared to other methods.

The presence of a large assemblage of small
camivores in an area is an indicator of rich
biological diversity (Negi, 1998). Despite the
importance of research on carnivore guild,
camivore research efforts were biased toward large
camivores (Brooke ef al., 2014). While extinction
risk of Felidae does not correlate with the body size,
research efforts are still skewed towards large cat
(Brodie, 2009). It is urgent to study on niche
among felids for conservation of carnivore
community beyond focal species conservation
action.

Felid species including Leopard Cat, in the
class Mammalia, Order Carnivora, were generally
rare, existed in low densities, and showed secretive
behavior, Felids were strictly carnivorous and their
feces contained large amounts of prey hairs and/or
feathers. Furthermore, felids displayed a
characteristic, copious grooming  behavior
(Malange et al., 2013). In the process of grooming,
shed hairs were swallowed and later appear in the

feces. Therefore, the identification of guard hairs
found in these feces could be an important tool to
reveal the species of both the prey and the predator
itself and could be applied in ecological studies
(Alberts et al., 2017).

The preference of any particular prey type
and habitat by carnivores depend upon the reliable
analysis of diet and presence of signs of predators
in the respective habitat. The analysis of either
stomach contents or scats and the presence of signs
of predators to estimate prey and habitat preference
have become the fundamental tools in camivore
research. Since information is easy to collect and
does not involve destruction of animals from the
study population for solitary, elusive and shy
animals, prey and habitat preference have become
the fundamental tools in carnivore research
(Bhattarai and Kindlmann, 2018).

Recently, the application of molecular
biology techniques to the study of feces allowed
new approaches for the management of threatened
species. Despite biotechnological progress, the
basic initial diagnosis provided by morphometry
and the assemblage of signs observed in the field
determine the starting point for subsequent studies,
and the choice of more sophisticated techniques.
So, the study of fecal morphology is important for
modem wildlife study (Chame, 2003).

Seton (1925) presented that fecal shape is a
valuable and auxiliary consideration in specific
diagnosis, and that size and food contents can
sometimes separate close related species.
Determining trophic relationships within an
ecosystem is a key part of many ecological studies;
however, obtaining reliable data on diet
composition for most species is fraught with
difficulties (Deagle et al., 2005).

More recently, scat analysis is increasingly
being used to determine the diets of many
mammals. The diet of felids has been investigated
through analysis of scats and stomach contents in
Thailand, Malaysia, the Philippines, Pakistan,
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Japan and Koreg, Understanding the diets of
cormivores g cr:sacuth for resolving food web
jnteraction and the population dynamics of both
prey and predators and for designing effective
grategies for species and ecosystem conservation
(iong et al., 2016).

As effective predators, wild felids play
;mportant roles in~ various ecosystems, but
jatively little is known about the diefary habits of
glids species in Myanmar and none_has been
conducted in_Ayeyarwady Region. Therefore,

sent research was cam‘ex out with the following
phjectives: to investigate spatial distribution of
160 Cat from mangrove to secondary forests,
) establish method to identify species from guard
yair in scats and to examine the diet of Leopard Cat

form the scats.
Materials and Methods

study Area

Various types of habitat were observed in
orthwest Pathein such as mangrove forests and
pon-tidal upland forests. Large size of mangrove
forests remains around Uto while biodiversity-rich
evergreen forest, deciduous forest and secondary
forest can be  observed in Shawpyar, Seikgyi,
Chaukkaung and Uto. Most area lies Chaungtha
Reserved Forest and situated between Longitude:
16°38' 07.70" t016°56'17.23" N and Latitude:
04°28'12.21" to 94°39'34.55" E (Fig. 1).

Study period

This research was carried out from
December 2018 to September 2019.

Collection of Scats

Felid scats were opportunistically collected
in the field. Scats were identified based on
morphology and odour. Most of the felids scats
shape is tubular, smooth and the pointed ends.
Viverra scat is very similar shape, size, and smell
with felids. Palm civet scats contains a lot of seeds
and different odour from felids. When scats were
collected, the date of collection and geographical
coordinates of each sample were recorded (Garmin
GPS) and put into plastic bag with the tags. On
complete scats were collected, i.e. scats wi
noticeable sections lost to weathering or insect
attack were not collected. The diameter of the scats
of small felids are likely to be between 10 mm and
25 mm larger than to be 25 mm is more likely to be
Golden Jackal’s scats (Adhya, 2015).

Diet Composition Analysic

Before analysis, maxinone dianeters of
collected seats were measured by neing vernler
caliper.  Firstly, the feasibility of  seciey
identification from the felid Il Within seats wa
examined, and then, seat analysis was condieta 1y
identify prey species. Al seate wished witl wator
over 4 fine wire steve (1 mitn mesh) 1 separate
contents and remove fine particulate matter
Remaining matetial was deted under the smllaht iy
examine the contents. After deled, hair, bane, plant,
feather, seed and ete. were categorised in the
plastic tray by lgsing the method of hand sorting,
The 'prcg' species in the diet remained were
identified (mammals, birds, lizards, snakes and
plants) by comﬂarcd with the some collected
samples from the study area. Carnivore hair
containing in the scats were identified by two
methods, Firstly, hair colour, banding and texture
of carnivore hairs from the scats were compared
with the sample of carivore,. When these
morphological characteristics were not clear, the
SUMP  (Suzuki’s Universal Micro-Printing)
method was used by examination of the hair cuticie
under the microscope.

The frequency of occurrence of dietary items
per scat assessment was performed with the
following equation (Murie, 1944);

the number of collected scat containing of the prey spectes
= .
total number of scats

FoO (%) = Frequency of occurrence of the prey
species (%)

FoO (%)

Camera trap surveys

Camera trap survey was conducted from
January 2019 to April 2019. Firstly, pre-survey was
conducted to find suitable locations for camera
traps based on animal tracks such as footprints and
scats, and microhabitat by using motor bike and
boat and walking. A total of 17 camera traps (L+1
Acom, L+1-6310WC and Recony x, Ultrafire x R6)
were set up in the study area during the survey
period. These cameras are capable of taking normal
color still photos and 20 seconds video clips during
the day and at night resulting in black and white.
The cameras were set up to cover all habitat types
of interest and the locations likely to be used by
animals that were determined based on their scats
and their footprint. Each camera was set up
approximately 30 to 50 cm above ground (Plate
3.8). Camera traps were changed from one site to
another site every two weeks. All camera traps
were operational 24 hours per day, recorded time
and date for cach exposure. Photo-captured
animals were identified based on Francis (2008)
and Hunter (2011).
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Restilte
Main findings from diet stalysie

Total of 169 seatc were collected within
the study siren during Decesber 2018 to April 2019
More scats were collected froth foreets than from
mangrove (Fig. 2 and 3). Athonig 169 seat satples,
44 were cal, 33 civer, 76 uhidentified, #xd 16 wo
hair of carnivores by hair colotr, banding and
texture. Ca scnt distheters veere tivgitg fromh 11 16
23 mm, Cat scot dintheters were hot sigaificantly
different from each other (p = 0.46471) (Table 1).
Tn 44 samples of cat scats, three were Leopand cat
(Prionailures hengalensis) scats hd 18 were
another species of cat scats by hair colour, banding
and texture method. In the remaining 23 samples,
nine samples were Leopard cat scats, 14 were
another species of cat by using SUMP method
(Plate 2). Scat diameter of Leopard cat range from
12 to 21 mm (Table 1). Mammals were the most
frequently observed in collected scats than other
taxa (Fig. 4). The hairs of felids were more softly
than the hair of the civet. The colour of the Leopard
cat’s hair was light yellow or brownish, black and
white. Among 40 scats, frequency of occurrence of
the mammals (especially Bamboo rat) in the scats
of Leopard cat was 100%. Frequency of occurrence
of lizards was 27 % in the Leopard cat (Fig. 4 and
Plate 1).

Main findings from camera traps

A total of 17 units of cameras trap were
set up in four study areas. Throughout the 87 days
sampling survey, 312 photographs were able to

564
gtz of 2efs
B speet

Humberofcollected wwats
e
p=4

e

Shawve

) Sekavi
190% 1
0% 4 BEvergreen forest (o
$0% 4 B Degraded forest
0% 4 #Secondury forest
§60% 1 EMangove
£40% 1
& 30% 1
20% 1
10% 4
0% 4 e ,
Leopard cat
Fig. 3. Percentage of scats recorded by forest
types

captire within 360 trap nights. These detections
ineladed 11 mammals, eight small carnivores and
three Rerbivares species. Only two felid species
(Priowailarns  bengalensis  and  Catopuma
terminekii) from camera trap were detected per
160 camtera trap night in the study areas (Plate 3),
Fone forest types (evergreen forest, secondary
forest, degraded forest and mangrove forest) were
found in the study ared. Leopard cat's photo was
detected twenty-five photos from evergreen forest,
three photos from secondary forest and mangrove
forest and twelve photos from degraded forest,
Leopard ¢at was detected at camera trap No. 2, 3,
$,6,10, 12, 15 and 16. The camera trap No. 2 was
put on the tree in the mangrove forest closely the
Uto stream. This place had a lot of mangrove plants
and shrubs and less human disturbance. The
camera trap No.3 was put on the pole in the human
using trail. This place has small freshwater pool
and a lot of big tree and a little small plant in the
secondary forest. The camera trap No.6 was put on
the pole in the mangrove forest and closely with the
stream and mangrove plants. The camera trap (No.
5, 10, 12 and 15) was put on the tree in the trail that
was using by human and closely stream with a lot
of shrubs and tree. The camera trap No.16 was put
on the tree in the trail with a lot of tree. This place
was a lot of human disturbance. All the camera
trap stations (No. 2, 3, 5, 6, 10, 12, 15 and 16) were
located near the stream. Evergreen forest was easy
for camera trap putting than other forest types.
Camera trapping time was more in evergreen forest
than in other forest types.

W’?‘ b

50%:4

vl
Mammals

_ Lizards
Fig. 4. Frequency of occurrence of the prey species
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Plate 1. Sample of dict remains by hand sorting of

A. 'Ixnow? san3plé of Leopard B, Known samle of Leopard
cat hair cuticle (x1000) cat hair cuticle (x1000)
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Plate 2. Hair cuticle of Leopard cat
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Table 1. List of et seats identified by colour and SUMP
methods

Cat Seat Seat Diameter (‘O:D::'mfd :J;MP Discussion unfeasible dne. to facility, budget limitation, anq
No. (tnm) Method ?‘\m‘h(’ q Total  DNA degradation of scats.
1 - - - of 189 :‘c::: Th.e preference of any particular prey type
% ¢ \ cofected and habitat by cartivores dcpcnds‘upon the reliable
2 vithin the analysis of diet and presence of signs of predatops
3 18 . v “' d , the respective habitat. The analysis of eithee
" » * * stnly d“:i': stomach cotitents ot scats and the preserice of signs
T8 of predators o estimate prey and habi
5 1% * * December O°P prey and habitat preferenice
" . A 018 1o have become the fundamental tools in carnivore
6 . . March 2019 research (Bhattarai and Kindimann, 2018).
7 " . v More  than Historically, dietary studies of a number of
8 16 . 100 scats is ~ species relied on identifying the stomach contents
) 17 - good  of individuals that had been shot. More recently
W 16 x x number to  Scat analysis (nondestructive methods) .,
" x % establish  increasingly being used to determine the diets of
n . . » species  many mammals. Thus, scats can provide a snapshot
12 1 . of the types of prey that were consumed by an
13 13 * individual animal, and have an advantage over
" 2 x x stomach contents because of the: relative ease of
“ 15 x x obtaining _samples and the qondcstmctive nature of
" " " x the sampling procedure (Trites and Joy, 2005).
o 17 x x Fur.therm'orc, carnivore scats have also been
2 2 * v u§ed to investigate population genetics, breeding
& 7 biology, social ecology and spatial ecology (Akrim
19 15 etal, 2018) '
20* 13 * * 52 e 7
Hence, in this research scat analysis method
21 17 x v b St s . 4
was chosen to identify felid species and to
2 15 e x determine the diets of these species.
23 16 x . The Felidae family feces (scats) can be
24 15 * v identified by their compact form with well-defined
25 19 x x segments and one of the extremities especially
2% 19 o % tapered. Other families and subfamilies can be
o ol . - distinguished by the difference of diet remains,
. such as in pinnipeds and aquatic mustelids
8 16 x % (Lutrinae), whose feces are only composed of fish,
9 20 v x crustacean, and mollusc remains. Felid feces
0 21 x % reflect strictly camivorous diet. However, grass
I leaves ingested to aid hair elimination are also
14 x v . . .
' found. Fruit, seed, insect, crustacean, plant tissues,
6 15 N x and shell fragments are commonly found in
13 x x omnivorous canids, mustelids, viverids, and
2 x x procyonids feces (Chame, 2003).
23 % x In this research, most collected scats were
15 x x also compact form with cylindrical (sausage-
17 % % shaped), with sub-divisions, tapt_:rcd at one of the
19 - v extremities, Diet remainedconsists of mammals
4 ) and reptile.
18 x : In North America, felid feces with diameters
i larger than 2.5 cm (25 mm) can be identified to
19 = x jaguar (Panthera onca) and puma (Puma concolor).
16 x x Feces with smaller diameters are assigned to other
23 x m felid species. In Brazilian Northeast a diameter
21 & . larger than 2.1 cm (21 mm) is enough to separate
T—— the great felids (P. onca and P. concolor) from the
264

identification methods using hair morpholo

(colour and banding) and scat diameter (Trites ang
Joy, 2005). This method would contribute ¢,
researchers to study sympatric felids in Southeast
Asia without DNA analysis which are often
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gl felids (Leopardus tigrinus, Leopardus wiedii,

Grassman er ! (2008} 40 Ralsratnn o o

[eopa dus pardalis, and Herpailurus yaguarowndi) ~ (2007)

(Chame, 2003),

In this study, most scat diameters tanged

m 1110 21 mm and some up to 23 mm. Thus,

collected scat diameters were in the range of stall
folid scats.

Prionailurus bengalensis feces in Korea are
asy 10 identify and have a diametet of
roximately 1-1.5 cm (10-10.5mm) (Lee et al.,
014). Mean diameter of common leopard scat was
wider 1.03 £ 0.04 cm (Akrim et al., 2018). In
nis observation, the diameter of Leopard cat
owed that slightly different from previous works
py having 1.2-20 em (1220 mm) and mean
gameter of 165 em (16.5 mm).

On the basic of scat contents and camera trap
data, two species of felids Leopard cat
lprionailums bengalensis) and Asiatic Golden cat
(Catopuma temminckii) were recorded in this study
grea, Ayeyarwady Region.

Than Zaw ef al. (2014) reported that Leopard
cat was camera-trapped and occurred from the
southernmost to the northemnmost survey areas of
Myanmr but not from Ayeyarwady Region.

The Leopard cat (Prionailurus bengalensis)
is one of the most widely distributed felids in Asia,
This small cat (adult weight: 1.7-7.1 kg) lives in a
diversity of habitats, ranging from tropical
reinforests in South and Southwestem Asia to
poreal forests in North China and the Russian Far
East. It can also be found in human-modified
landscapes such as farmlands and in human
residences (Xiong et al., 2016). In this work
Leopard cat was detected from rainforest and

mangrove area.

The main finding of this research was two
felid species (Catopuma temminckii and
Prionailurus bengalensis) were detected in
evergreen, degraded forest, and secondary forest,
but only leopard cat was detected in mangrove.

Chua et al. (2016) reported based on
frequency of occurrence (FOS), mammalian prey
dominated found in all scats. Insects were the
second most frequently consumed food group and
followed by reptiles, birds and amphibians were
ranked third through fifth in terms of FOS. Plants
(grass) occurred in majority of scats but were not
considered diet items as they passed out intact.

In this scat analysis, hairs of mammals,
mainly rodents, were also dominated in the remains
of diet. Surprisingly, no bird feathers was found
from scats of leopard cat.

The importance of rodent prey for the
Leopard cat that had been documented in this study
was consistent with the results of other studies
observed by Chua et al. (2016), Lee ef al. (2014),

Coneliedun

M conelston, ramge of seat Jnistor
idicated hat collected qeute Were [hely fie crgme
from ditferent eat specien and eamier Y 1(1p /oy
Al detected two dtTereit folidl peclen(f Alpiing g
remime it and Privmatlivs Kowgutorsetss 1t wilf
provide the first infarmation an dist of | erpard caf
(Prionaihivis — Bewgabonels) — 1n Myanmar
Futthentiore, inforimation on diet and dietribstion
of Felids in Myatmar is very searce despite it
importance s the stronghold of the species A
better knowledge of felid diet may be vety valhle
fot conservation ot only in Ayeyarwady region
but also in Myanmar,
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INTRODUCTION

all fish species play an important role in the
_qtic system. More than 70% of the earth's
;‘{jrf,pc is covcr;:d with water (Lagler, Bardach,
sgiter and Passion, 1977). Southeast Asia is one
"re world's centers of abundance of freshwater
%;g.c; (Taki, 1975).

Fish was an important element in the food
aoply everywhere in the early Middle Ages. Inall
_~riods and at all levels of technological progress,

¢h has usually played an essential part in man's
giets. Fish were one of primitive man's main foods
o his earliest days as a food gather. The value of
fish and fish waste as a fertilizer and as an animal
food was known in early time (Cutting, 1999).

Some of _tgxc parameters of fish biology
includes condition factor (K) and length-weight
relationship (LWR). These parameters are used to
gssess the reproductive condition of fish.

The condition factor is widely used in fisheries
and fish biology studies. This factor is calculated
from the relationship between the weight of a fish
and its length with the intention of describing the
condition of that individual fish (Mir, Sarkar,
pwivedi, Gusain, Pal and Jena, 2012).

Condition factor (K) is quantitative parameters
of the well-bing state of the fish and reflects
feeding condition. This factor varies according to
influence of physiologic factors, - fluctuating
seording to different stages of the development.
Differences in the condition factor have been
interpreted as a measure of historical events such
as fat reservation, adaptation to the environment
and gonadal development. Further, the condition
factor (K) is the important biological parameters
with indicate the suitability of a specific water
body for growth of fish (le Crem, 1951).

Length-weight relationships give information
on the condition and growth patterns of fish.
Condition factor studies take into consideration
the health and general well being of a fish as
related to its environments (Olurin and Aderibigbe,

2006).

Length-weight relationship (LWR) is an
important expression has a paramount role in
fishery biology as it serves several purposes. Like
any other morphometric characters, the LWR can

be used as a character for differentiation .of
B ** ahanoes with

virione develogmental evente in I, weh s
ﬁﬂ‘ff'."-“'.k‘f‘l"‘l‘d< At et of enaltrity ( Thonnng o
o, 2007

Length-weight relationship (f W) ie of grom
iﬁ\rﬁ\’fﬂ“ce it ﬂd\l‘f}' ateeeements | oenidth and
werght measurements car give infirmation ofr the
stock composition, [ife span, mortality, g
and production (Kumar, Singh, Ninku
Devashish, 2014).

The objectives of this study were
- to investigate the condition factor and
- to evaluate length-weight relationship
of Macrognathus zebrimis
Materials and Methods

Study site

The specimens were collected from Thiri
Yadanar market, Monywa. It is situated between
Latitude 22°06' 41.83" North and Longitude 95°07*
48.08" East (Plate 1).

Study period

This study was conducted from November
2017 to May 2018.
Specimen collection

A total of 180 fish was used in this study.
During the study period, thirty fish were collected
in each month from Thiri Yadanar market,

Monywa.
Identification and classification

Species identification was followed after
Talwar and Jhingran (1991).

Collection of data

The total and standard length of collected fish
were measured by a plastic ruler to the nearest
centimeter and weight to the nearest gram by using
electronic balance.

Analysis of data

The condition factor (K) values were
calculated according to Salem and Davies (1994).

- Body weight 100

Voamalsd

K

Length-weight relationship was assessed
using the following formula giving by Racker
(1975) (cited by Kamaruddim et al., 2011).
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w - a1}

Where W - Tl body weight (2)
P = Seandard Tongth (em)
f = Conetant
b . Growth exponedt

(Sotrree: Gonprle Parth, 2018)

Plate 1 A map ehetving the epacimen coTlaction
site of Thifivndana thnlet, Motiviva

Results

e 1 i of Marropuatis sebrinss hocaNoweaber 201710 Apei 2018

] Sttt gt ) 1 Bedyweight ) Condtionfacwr (K)
comnicd!  Rag Means SD ' R Mo $D Rang: Meae s SD
Now, I? » L260-1730 ; 155013 ; IN-1TR | 11450 | 035.054 045 40,03
Dec, 17 2 1290-2020 § 16124195 ’ J068-3063 ;| 1882527 ..,7-&! 044 2000
Jas, 38 » 1550-1950 { §T102078 | 1RAS-3408 | 22425342 | 040055 | 0AS 004
Feb 18 » 1610-2000 ; IE32x 019 | 1950-40N | 28494562 | 0344 | Q454004
Mo, 18 30§ H6AG-2000 | UE36E103 | URSI.3130 | 28500 | 008-054 | 0462 004
Apc i » 160219 | 175214 ; 15966010 | 2685088 § 028.087 | 0452 Q07
A total of 180 specimens belonging to

family mastacembelidae were used in this study.
Systematic position of study species

Phylum - Chordata
Class - Osteichthyes
Order -
Synbranchiformes
Family .
Mastacembelidae
Genus

Macrognathus Lacepede, 1800

268

Length welght relatlonshlp (LW R)

Species - M zebrinus (Blyth, 1859).

Condition factor (K)

Monthly variations of the condition
factor in studied specimens were also shown in
Table 1. During study period, the lowest K valie
wis obgerved in December 2017 (0.44 +0.03) and
the highest value of K was founded in February
and Mareh, 2018 (0.46 + 0.04).

Monthly means of standard length and
body weight for the study specimens of
Macrognathus zebrinus were given in Table 1.

During study period, the lowest mean
value of standard length and body weight were
found in November 2017 with 15.60 cm and 17.59
g and the highest length was observed in March
2018 with 18.36 cm and 28.88 g (Fig. 7).

The correlation of standard length and
body weight in November 2017 to April 2018 was
shown in (Fig. 1, 2, 3, 4, 5 and 6). During study
period, correlation coefficient
r=10.960, b= 2.98 was found in November 2017,
r 0977, b 2.82 in December,
r= 0.811, b=243 in January 2018, r=0.897,b
=2.73 in February, r = 0.898, b = 2.98 in March
andr=0.899, b=3.74 in April 2018 respectively.
The correlation coefficient (r) values of
Macrognathus zebrinus during the study period
were observed closed to 'l'. In this study, the
exponent (b) values of M. zebrinus were greater
than '3' in April 2018 and indicated the positive
allometric growth pattern. In January 2018, (b)
value of that species was less than '3’ and it
showed the negative allometric growth pattern. In
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Discussion and Conclusion

The condition index (K) has been used as a
simple indicator of physical and physiological
status of the fish. The value of K is influenced by
age of fish, sex, season, stage of maturation,
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fullness of gut, type of food consumed, amount of
fat reserve and degree of muscular development
(Encina and Granado-Lorencio, 1997).

Nikos (2008) reported that fish sufficiently
fed would have K equal or greater than one while
undernourished fish will express K value of less
than one (cited by Shakit ef al., 2010). Banerjee
and Dutta (2016) also describe that condition
factor of males ranged (0.32-0.38) and females
ranged (0.34-0.42) in their study and they revealed
that the condition factor in both male and female
specimens exhibited a gradual decrease before
spawning period and attained lowest value during
the spawning scason.

During study period, the condition factor (K)
value ranged between 0.44 to 0.46 with mostly of
around 1 and there was no significant difference
in the mean condition factor of Macrognaths
zebrinus. The finding of this research paper is
similar to the finding of Dutta and Banerjee (2016).
Therefore, it can be assumed that less than one in
condition factor of studied species may be due to
before spawning period of M. zebrinus.

Length-weight relationship is of great
importance in fishery management, b is the
coefficient of the functional regression between
length and weight. Also, it is well known that the
functional regression b valuc represents the body
form, and it is directly related to the weight
affected by ecological factors, such as temperature,
food supply and spawning condition (Ricker, 1973)
(cited by Kalayci et al., 2007).

Salam and Mamood (1993) disclosed that
the regression coefficient (b) value significantly
larger or smaller than three indicates allometric
growth, if b is less than 3 showed that the fish
becomes lighter (negative allometric), if b is
greater than 3 indicates that the fish becomes
heavier (positive allometric) for its length as it
increase in size. Most fish species often deviate
from isometric (b = 3) growth as the shape of their
bodies change with growth (Thomas et al., 2003).

During study period, (b) value of M
zebrinus was b = 2.98 was found in November
2017, b=2.82 in December, b = 2,43 in January
2018, b=2.73 in February b= 2.98 in March and
b=23.74 in April 2018 respectively. According to
Le Cren (1951) variation in growth rate of the
same species during different months are
influenced by many factors such as environmental
factors, food supply, ecological conditions of the
habitats or variation in the physiology.

Costa and Araujo (2003) stated that the value
of r=10.99 was the highest value associated with
individuals that present highest weight for a given
length. During study period, correlation
coefficient for M. zebrinus were r = 0.960 was
found in November 2017, r= 0.977 in December,
r= 0.811 in January 2018, r=0.897 in February,
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r = 0.898 in March and
t = 0.899 in April 2018 respectively. This result
indicates that there was a good correlation
between length and weight of the fish. Therefore,
it can be assumed that the length-weight
relationship of that species had a good adjustment
for growth. The environmental factors may be
considered as stiitable for proper development and
wellbeing of these fishes and indicated that the
species were in good conditions in their natural
habitats,
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Diversity and Distribution of Ray Fishes in Mon Coastal Water, Southern
Myanmar

Myo Min Tun, Dr., Lectirer, Department of Marine Science, Mawlamyine University

Abstract

The diversity ahd distribitioh om; s collected on five Fish landing sites of Mon coastal areas was
studied during June 2018 to May 2019, The collected specintens were preserved and identified,
based oh the external mn‘mhn!afics and wamral habitat. Samples of fishes belonging to three
orders was observed,  total of 13 gpecies of rays under six families belonging to family
Dasyntidae, Rhinopteridae, Mobulidae, Gymnuridae, Narcinidae and Rhinobatidae were
jdentified respectively. T the present study, Brevitrygon imbricate (Blach & Schneider, 1801),
Maculabatis pastinacoides (Bleeker, 1852) and Pateobatis warnacoides (Bleeker, 1852) were
dominant species of Mon coastal waters, Sphyraa lewini (Griffith and Smith, 1834), Rhinoplera
javanica Muller & Henle, 1841 and Glancostegus typus (Bennett, 1830) are found in only
Zeephyuthaung station. One species of Narcine brumnea was found in only Schalar station.
Among the study areas, the ﬁ:manding sites of Zeeeplllyuthaung represent the highest species
diversity of rays and the least was obsetved at Ahlayt fish landing sites. In addition, the local
distribution and the distinctive features of each species were described.

Keywords: classification, distribution, diversity, external morphologies, Mon coastal waters, rays.

Introduction

Ray fishes spend their entire lives in close contact
with the bottom, but many others spend most of
their lifc in the water column. They are located on
top of the head and can be used to draw water into
the gill chambers while the fish is lying
motionless on the bottom, waiting to ambush prey
or avoiding predators. The pelagic rays
(Myliobatidae) use their pectoral fins for
propulsion and literally fill through the water with
their wings. The most remarkable rays are the
electric rays (Torpendiniformes) which can
deliver as much as 200V from electric organs in
their head. Although electric rays are rather
flabby, they use electric discharge to stun the
active fish that make up most of their prey. The
eyes of all electric rays are quite small and a
number of narcid rays are blind. Therefore, it is
possible that they use electricity for navigation.
Another group of rays with formidable weapons
are stingrays and bat rays (Myliobatiformes).
Their sting is a spine modified from a placoid
scale with a venom gland at its base. The eagle
rays (Myliobatidae) are closely related to the
classic stingrays (Dasyatidae) and a number of
species have venomus spines. In Southeast Asia,
Indonesia also recorded the highest number with
101 species and 17 families followed by Malaysia
(82 species; 14 families), Philippines (66 species;
18 families), Thailand (55 species; 12 families),
Cambodia (54 species; 14 families), Myanmar (46
species; 11 families), Vietnam (39 species; 12
families) and Brunei Darussalam (35 species; 11
families) (Ahmad ef al. 2013). In Myanmar, rays
fisheries are mainly artisanal fisheries; it is
exploited by the fishermen and the incidental

catched by the other fisheries. Rays are mainly
harvested by hooks and line but sometimes by the
set bag net and trammel net. Large number of
juvenile rays is caught incidentally by shrimp and
fish trawls which remain unreported. In the
present study, an attempt has been made on the
rays in fish landing sites along the Mon coastal
waters. The objectives of the present study are to
examine of rays by observing the morphological
characters of the collected specimens and to
investigate the distribution of rays in the Mon
coastal water.

Materials and Methods

All specimens were collected from five fish
landing sites of Mon coastal areas namely, Ahlayt,
Sebalar, Kyaikkhami, Setse and Zeephyuthaung
during June 2018 to May 2019. During the study
period, the distribution of rays was also conducted
at fish landing sites. The catches of rays from
inshore and offshore catches of longline and trawl
fisheries were provided. In the field, the samples
were washed with fresh water and then preserved
in 10% formaldehyde solutions. Photographs of
the external morphological structure of fishes
were taken with a FUJI digital camera. The
samples were arranged for analyzing in fresh
condition and measured the total length (TL) by
measuring board in centimeter (cm). To continue
other identification, all specimens were carried
out in the laboratory, Department of Marine
Science, Mawlamyine  University.  The
identification was mainly based on FAO
identification sheets and catalogue for fishery
purposes. Identifications were largely based upon
their distinctive morphology.
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Gems  Brevitrygon
Species (1) B imbeioats (Mloch & Schneiter, 1890)
i) B heterurs (Mafler & Fesla, TR41)
Oenis  Himmntura
Species  Himonturs uormat (Fesdfl, 1979)
Genis  Moculahatls

Species  Moculabatls pustinacoider (Mlecker, 1843)
Cente  Parenhatle

Spacies  Paveobatie vamacoides (Bledter, 1Y)
Genis  Neotrigon

Species  Neotypon orientalis Lads, Whike & Ssvet, 2078
G Pastinachus

Spacies  Pastinachus 1efluroetrls Last, Pl & Naylor, 2079

Getie  Ubngiminie
Spacies  Urogymns polylepts (Bleeker, 1853)
pamily  Gymnuridse
Gens  Gymnure
Species  Gymnwra Japonica (Temiminck & Schisge), 1858)
Rbinopteridae
Rhinoptera
Specits  Rhimoprern javanica Miler & Heale, 1841
Family Mobulidac
Gews  Mobula
Species  Mobula fapawica (Muller & Henle, 1841)
> niformes
Pamily Narcinidse
Gemus  Narcine
Species  Narcine brunnea Annandale, 1909
w ‘l. i ~n )
Family Rhinobati
Genos  Glancostegus :
Species  Glaurostegus typus (Bemmets, 1830)
Results and Discussion

The diversity and distribution of the ray fishes of
e Mon coastal water, Southern Myanmar is
gescribed. A total of 13 species under 12 genera
pelonging to 6 families of rays were examined in
e present study.

Descriptions of ray fishes in Mon coastal water,
Southern Myanmar

Brevitrygon heteruru (Muller & Henle, 1841)
(Fig. 2 A)

Disc almost oval, depressed; trunk thin, width
subequal to length; snout broad(l{ triangular and
pointed; pectoral fin apex broadly rounded; tail
base rather broad, depressed, tapering rapidly at
sting; filamentous band of flat denticles on central
disc wides as compared to Brevitrygon imbricata,
No thorn on central disc; Mouth are narrow, two
small papillae on floor; labial furrows moderate to
weakly developed, lower labial folds and papillae
feeble; Internasal flip skirt-shaped; moderately
tlongate, lower jaw deeply concave near
symphysis; Teeth are oval-shaped, ridged

transversely.
Brevitrygon imbricata (Bloch & Schneider,
1801) (Fig. 2 B)

Disc oval or rhomboidal nearly as wide as long
and flat; Spiracles are much larger than eyes.
Snout is narrowly triangular, it’s medial fobe
broad- and elongate. Head not projecting
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Fig,1. Map showing the collection sites of ray fishes in Mon coveral wates

from disc, forming part of disc, brosd and
depressed. Nostrils just anterior to mouth and
connected by broad nasoral grooves with mouth
Five pairs of gill openings persist on underside of
front half of pectoral disc. Tecth flattened or with
a central point or transverse. No dorsal and caudal
fins. Tail is whip-like and fairly thick, several
times longer than disc and tapering with poisonus

stinging spines. Pectoral fin moderate broad and
pelvic fin are small.

Himantura uarnak (Gmelin, 1789) (Fig. 2 C)

Disc rhomboidal and flat; snout broadly triangular,
tip distinctly pointed; pectoral fin apex namowly
rounded; anterior margin almost straight.
Internasal flap skirt-shaped, relatively short and
broad, margin with fine fringe; nosirils long,

narrow; lower jaw deeply concave near symphysis.
Denticles low, flat, heart-shaped; in a broad band

from interorbit, extending along centre of disc and

onto tail density increasing with size; 2 prominent
pearl thorns in centre of disc but enlarged thomns

absent from midline of tail and dorsal surface of
disc largely smooth,

Maculabatis pastinacoides (Bleeker, 1852)
(Fig.2 D)

Body are disc oval-shaped and flat; head broad
triangular, its medial lobe broad-based and
elongated; nostrils broad and eyes are very small;
spiracles large and close behind the eyes; mouth
are vase-shaped areas of flattened denticles
medially; snout narrowly triangular, its medial
lobe broad-based and elongated, snout length
more than one third of disc length; dorsal surface
of disc with a striking denticles along upper
surface of tail to spine; scales absent; tail whip-
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Paterbutic purnncnide (Bladker, 1852)

(Fig. 2 %)

Dise etifrhmhoidnl, ik pifber fhick, width
clightly  eeceoding  Tenplh, et oy
trimnpeiine sndd thadermely Tonp. pectoral i Apex
Bromelly ruindad, peeyeich o Broavenich Abave i
ventenl etrfice of dioe Yeifh & Prand Jark ity
tail very tlongne wnd elander wWhip T Beyond
i, nimier rondad nes bavee, tapering gently 1
eting. Tntermien! N clis-chnpad, dhont avd Broad,
trinrpin with fine fringe; hoetrile long, Marrow, tot
ohligue;  Yowwer e deeply  cotcave  nedr
evmphyeis Denticles hand vt'?' Tow, Mydrgin
rounded o enout dice ahd & prosrivent pear] thom
oh central diec; sometithes with elightly entarged
denticles or smaller pear] thom adjacent, no
enlarped thorne on midline of tail.

Neotrygon orientalis Last, White & Seret,
W16(Fig. 2 F)

Disc thomboidal trunk thickened. Pectoral fing
apex angular narrowly rounded in juveniles. Tail
is relatively broad based and slightly depressed,
selender and rather compressed beyond sting. Its
length is mostly longer than disc. Lower tip and
internasal flap papillate, internasal flap skirt-
shaped, moderately elongate and narrow, nostrils
long and narrow. Pectoral fins apex somewhat
angular. Pelvic fins moderately large. Cutaneous
tail folds prominent, ventral fold low, elongated,
dorsal fold short, situated beyond sting, subequal
in height into ventral fold.

Pastinachus stellurostris Last, Fahmi &
Naylor, 2010 (Fig. 2 G)

Disc rhomboidal, trunk very thick; snout acute and
narrowly triangular; apex covered with enlarged,
spear-shaped ~ denticles.  Pectoral fin
apexicesbroadly rounded; anterior margin almost
straight to slightly convex. Intemasal flap is
narrow, rather elongated and. lobe-like; nostrils
short and narrow. Broad band of flat denticles are
on central disc; band extending along mid-disc
from near snout tip and onto upper surface of tail;
Pelvic fins of moderate size ancr broadly rounded.
Tail very broad-based and depressed; tapering
gradually to sting; ventral cutaneous fold very
well developed, terminating abruptly about two
sting lengths behind sting tip; no dorsal skin fold;
tip of tail filaments

Urogymnus polylepis (Bleeker, 1852) (Fig. 2 H)

Disc almost circular to oval, robust though trunk;
Pectoral fin apex evenly rounded; snout broadly
triangular, tip feebly pointed; anterior margin
straight 1o slightly convex. Internasal flap is skirt-
shaped, rather short and broad, margin with very
fine fringe; nostrils long and narrow; lower jaw
concave at symphysis. Disc surface granular, in
two patches; tail base slightly depressed, tapering
abruptly before sting; Tail lacking thorns; no skin
fold on ventral surface of tail; pelvic fins small,
relatively slender. Tail is moderately long, rather
broad-based, whip-like behind sting, slightly
flattened posteriorly; with 1-2 stings; no
cutaneous folds.

274

Gywinnra wica (Temminck & Schiegel,
W'm) (Fig.2 1)

Dise lozenge-shaped, extremely flattened, much
Broader than long. Body is entirely naked above
and Below in most species but with fine denticles
(o thoms) on the dorsal surface of a few larpe
species. Head is broad and degressed: snout very
EBroadly angilar, with 4 short, broad fleshy lobe at
tip: pectoral fin apexices narrowly rounded.
Nostrils just antetior to mouth and separated from
it By el less than their own widths, connected
by Broad nasordl prooves with mouth; Tail
filantentons, very fexible and lon{g. tail from
¢loden to tip neatly as long as length from snout to
clodeq; pelvie fin very small, barely extending
beyotd dise.

Riinopterd favanica Muller & Henle, 1541
(Fig. 1.0)

Dise broad and short; anterior margin deeply
notched behind eyes. Snout strongly notcheq
medially to form two lobes; Head thick and broad:
rosteal margin deeply notched; lobe-like rostrs)
flaps partly depressible into shallow grooves,
Teeth are plate-like, 7 rows in each jaw; 3 central
rows mucﬁ broader than those laterally. Dorsal fin
is origin distinctly behind pectoral fin insertion.
Pectoral fin tips angular. Tail is elongated, ta)
length less than twice that of disc; dorsal fin
prominent, origin just in front of pelvic fin
insertion; serrated spine about equal in length to
dorsal fin base.
Mobula japanica (Muller & Henle, 1841)
(Fig.2K)

Disc broad, short, anterior margin of disc striaight
or slightly convex. Head short, distance from mod
snout to fifth gill slits; spiracles slit-like and
elliptical, located above disc edged; disc broad
and slightly falcate. Denticle dense. There is no
caudal fin and the small dorsal is placed on the
base of the whip-like tail. Dorsal fin
conspicuously white tipped. Small sting is present
on tail base; tail long, when undamased subequal
to or longer than disc width; mostly with stinging
spine; anterior margin of disc straight or slightly
convex.

Narcine brunnea Annandale, 1909 (Fig.2 L)

Body thick and skin loose. Head broad and
depressed; snout moderately elongated, broadly
rounded; snout supported by large, anteriorly
extended rostral cartilage and by anterolaterally
expanded anterorbital cartilages. Pectoral fins
expand and fused with head and trunk and forming
a disc. Disc is shorter than tail with two dorsal fins.
Origin of first dorsal fin is entirely behind the
ventral fins. A pair of electric organs is in front of
the disc. Two moderately large and almost equal-
sized dorsal fins present. First dorsal fin originates
behind near tips of pelvic fins. Caudal fin are large,
about as large as pelvic fins. No dermal denticles
or thorns.

Glucostegus typus (Bennett, 1830) (Fig. 2 M)

Body is disc wedge-shaped, moderately and
bluntly pointed, rostra ridges separated by
considerable distance throughout their length.
Snout long, broad; tip broadly rounded; anterior
margin almost straight. Pectoral fin tips broadly
rounded. Nostrils moderate and oblique, much
longer than internasal space; anterior aperture
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Table 1. Distribution and occurrence of ray fishes in Mon coastal water, southern Myanmar

N Species Sl Sathl  Satft  Salv SV
1 Brevitrygon heterinn 3 ¥ + n +
Brevitrygon imbricate + + + + +
3 Himantuta varnak + + + + +
4 Maoculabatis pastinacoides + ™ + & &
5 Pateobatis warnacoides i + + + +
& Neotygon orientalis & & - & +
7 Pastinachus stellnrostris P & 5 # +
% Urogymans polylepis & + e a 2
L] Gymnura japonica & a ™ - +
10 Rhinoptera javanica ™ i i & +
11 Mobulajapanica & & @ & +
12 Narcine brunnea & + + + +
13 Glucostegus typus + " & - +
Total 5 6 6 5 11

Sat. I: Ahlayt; Sat. II: Sebalar; Sat. TII:

Kyaikkhami; Sat. IV: Setse; Sat. V:
Zecphyuthaung
Conclusion

In the present study, a total of 13 species of rays
belonging to 6 families, 12 genera were recorded
along the fish landing sites of Mon coastal waters.
As an estuarine nature with a variety of fish
species, the water resources in the study area are
ideally suited for exploitation by artisanal
fishermen using small scale fishing crafts and
traditionally gear. This study can contribute to the
further study of the different kinds of species and
morphological characters, species composition,
distribution of rays in Mon coastal waters. The
further studies are needed to be done reserachers
on the ecology of rays in details and future. In
addition, it is also needed to conserve and manage
the ray’s accidental catch in Mon coastal waters.

Acknowledgements

1am indebted to Dr Aung Myat Kyaw Sein, Rector and Dr Mie
Mie Sein and Dr. San San Aye, Pro-Rectors of Mawlamyine
University, for their encouragement and supports in preparing
this work. I am very grateful to Dr San Tha Tun, Professor and
Head of the Department of Marine Science, Mawlamyine
University, for his valuable suggestions and constructive
criticisms on this study. Many thanks go to Dr Tint Swe,
Retired Professor and Head of the Department of Marine
Science, Mawlamyine University, for his assistance in
preparations of the manuscript would like to thank my beloved
parents for their physical, moral and financial supports
throughout this study.

References

Ahmad, A, Lim, A. P. K, Fahmi and Dharmadi. 2013. Field
guide to look-alike sharks and rays species of the
.fg:_;lheasl Asian Region. SEAFDEC/ MFRDMD/ SP/ 22:

pp-

Ahmad, A, Lim, A. P. K, Fahmi and Dharmadi. 2014. Field
guide to rays, skates and chimaeras of the Southeast Asian
Region. SEAFDEC/ MFRDMDY SP/ 25: 289 pp.

276

Ahmad, A, Lim, A PK., Fahmi, Dharmadi and Krajang;
T. 2017. Tdentification Guide to Sharks, Rays and Skates
of the Southeast Asian Region. SFEAFDEC/
MFRDMD/SF/31:33 pp.

DE Bruin, G.H.P, Russell, B.C and Bogusch, A. 1994. FAQ
species identification guide for fishery purposes. The
marine fishery resources of Sri Lanka, Rome, FAO. 400
Pp-

Fischer, W and P.JP, Whitehead. 1981. FAO Species
Identification Sheets for Fishery Purpose. Vol. 1. Eastem
Central Atlantic (fishing areas 34, 47). Food Agriculture
Organization of the United Nation by the Department of
Fisheries and Ocean, Canada,

Matsunuma, M., H. Motomura, K. Matsuura, N.A.M. Shazili
and M. A. Ambak. 2011. Fishes of Terenggaru- east coast
of Malay Peninsula, Malaysia. National Museum of
Nature and science, university Malaysia Terenggaru and
Kagoshima University Museum. 251 pp.

Min, T.S, Yong, L.P, Senta, T and Kuang, HK. 1989. 4 colonr
guide to the fishes of the South China sea and the Andaman
Sea. Primary Production Department and Marine Fisheries
research Department, SEAFDEC, Singapore. 51 pp.

Mya Than Tun. 2001. Marine fishes of Myanmar (Pelagic and
Demersal). Marine Fishereis Resources Survey Unit,
Department of Fisheries, Yangon. 1-276 pp.

Nelson, J.S. 2006. Fishes of the world. John Wiley and Sons,
Inc. 509 pp.

Peter, B. M and Joseph, J. C. Jr. 2012. Fishes- an introduction
to ichthyology. PHL Leamning Private Limited, New Delhi.
726 pp.

Rainboth, W.J. 1996. FAO species identification guide for
fishery purposes. Fishes of the Cambodian Mekong. Rome,
FA0.263 pp.

Tint Swe. 2011. Biology and economic of fishery resources
caught by stationary bag nets along the coast of Mon Statz.
Unpublished PhD Dissertation. Department of Marine
science, University of Mawlamyine.

Yano, K., Ahmad, A., Gabang, A C., Idris, A.H,, Solahuddia,
A.R.and Aznan, Z. 2005, Sharks and rays of Malaysia and
Brunei Darussalam. SEAFDEC-MFRDMD/SP/12. Kuala

Terengganu. 557 pp.

Yemisken, E., Forero, M.G., Megalofonou, P., Eryilmaz, L.
and Navarro, J. 2017. Feeding habits of three batoids in the
Levantine Sea (north-eastern Mediterranean Sea) based on
stomach content and isotopic data. Journal of the Marme
Biological Association of the United Kingdom 1-3

CamScanner

el



https://v3.camscanner.com/user/download

. wmuar [nternational Selence and Citlture Conletenes 01

GEOG 001

Areal Development of East Yangon Distriet: The Case of Dagon Myathit
Townships
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Abstriet
Yangon is the commercial city of the Republic of the Untion of Myanimar Thus economic aetivitien sdieation sn

Popu

ob nfn\pnqnitics have more favorable conditions int the city commpared t (he rest of the countey Canseguentty,
ation is rapidly increasing in Yangon City especially due to tigh rates of urbanization The prvernment mads

C)")' extension schemes after 1989, Among them, four new Myothit townships are included witlin Fast ¥angon
istrict, The development and in these four Dagon Myothit townships such as changes of seftlement pattern,

Cconomic activities and infrastructure conditions are di

erent depending on gavernment policy [n this paper, the

ollowing questions arc analyzed: i i ips v 1
LRUY yzed: (1) what are the spatial patterns of four Myothit townships within Fast Yanwan
I}?:mtnc!" (2) When did the change of areal development conditions occur in four Myothit I?F.Vn'ﬁ'rps” (1) why are
there different development types? And (4) which factors control the four Myothit townships in Fast Yangon Districe”

Keywords: Areal Development, Infrastructure, Myothit, Condition

Introduction

Being the commercial city of the Republic
of the Union of Myanmar, Yangon is considered
the centre of trade, harbour, education, health and
management opportunities. It offers chances for
emcrloytpent, health, education, economy, culture
and social well-being. The area of Yangon City
was 346.13 square kilometers, and its population
was more than 2.8 million before 1988. In those
years the market-oriented economic system was
introduced. Thus, many local and foreign investors,
businessmen came to invest in Yangon City which
has also led to the establishment of industrial zones.
As a consequence, many job opportunities emerged,
which were the pull factors for rural-urban
migration, The urban characteristics and features
developed simultaneously. In 2002 Yangon City
came to have an area of 678.78 square kilometers
and the area of East Yangon District become
365.18 square kilometers.

Since the primary means of
transportation is by train rather than motor vehicles,
the railroad from Yan]%lon to Pyay has resulted in
Kamaryut, Oakyin, Thamaing, Gyogone, Insein
and Thanyin Gone regions which have developed
into settlements. Along the Yangon-Mandalay
railroad, Thingangyun and Toe Kyaung Galay,
settlements developed, and along the Yangon-
Mingalardone railroad and Tamwe settlements
have also developed. Those settlements were just
mere villages except Insein. The development of
Yangon is due to those suburban settlements.
However, the center of Yangon was concentrated
only towards the south. The northern part from the
centre is mostly occupied with lower storeyed
buildings and its development was stunted due to
inadequate waste treatment service and poor water
distribution. Although Yangon expanded, most of
its area was undeveloped suburban settlements.
Hence, only the centre part was mostly referred to
as Yangon City.

After 1989, the extension of Yangon City
created new towns such as Dagon Myothit, Shwe
Pyi Thar and Hlaing Thar Yar, In November 1989,
Dagon Myothit Townships were established within
Yangon City. Dagon Myothit Township was
divided into North Dagon Myothit Township and

South Dagon Myothit Township under the
notification issued on 4 October 1990 by the
Ministry Of Home and Religious A ffairs. Again on
19 .A.ugus't 1994 Dagon Myothit (North) was
redivided into Dagon Myothit (North) and Dagon
Myothit (East), and Dagon Myothit (South) was
redivided into Dagon Myothit (South) and Dagon
Myothit (Seikkan). After that, according to the
Home Ministry’s Notification, Nol/5/Ah Hta (2),
dated (10" November 1992), Yangon Division
includes East Yangon District, West Yangon
District, South Yangon District and North Yangon
District. These Myothit Townships are situated
between Ngamoeyeik Creek and Bago River which
were former cultivated low land areas with an
average elevation of about 9.144 meters (30 feet)
above sea level. These townships are found in
different types of area development. Most of the
residential area is resettled area and industrial area.
According to the town plan, some land plots were
distributed to departmental personal for becoming
landowners and house owners. The squatters who
previously lived in city suburban area also received
land plots. The industries in the city area were
moved to four Myothit townships. Low cost
housing and residential buildings were constructed.
Additionally, the land plots for deparimental
offices and training schools were given
systematically. The area development of four
Myothit townships in East Yangon District was
assessed in this paper. Which factors controls the
different type of areal development? In this paper,
the physical factor, socio-economic factor and
infrastructure factors are to be considered. In this
paper, areal development is a term used to t_iwcnbe
when population increases along with the
establishment of many industrial zones in the
specific study area. Furthermore, local people have
increasing job opportunities in their respective
townships.

I would like to use as “Dagon (East),
Dagon (North), Dagon (South), and Dagon
(Seikkan)”, instead of Dagon Myothit (East)
Township, Dagon Myothit (North) Township,
Dagon Myothit (South) Township and Dagon
Myothit (Seikkan) Township.

271

(8 CamScanner


https://v3.camscanner.com/user/download

Ist Myanmar Internationai scie..... ..

Research Questions

what are the spatial patterns of four Dagon
Myothit townships within East Yangon District?

swhen did the change of arcal development
conditions occur in four Dagon Myothit townships

-why are there different development types?

-which factors control the four Dagon Myothit
Townships in East Yangon District?

I 20|9

in East Yangon District. To see the spatial pattery
of the “Myothit townships” areal development’
field observations were made. To know the spatiaf
and functional changes, open talks and interviews
with some residents, authority’s person and private
shops owners were made. Field observationg
support to get a clear overview of areq)
development in study area.

Research background

The previous study assessed the housip
development, land use, socio economic conditiong
water  quality, water consumption, humgy
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Figure (1): Location of Dagon Myothit Township
in Yangon Region (Sources: Topographic map)

Study area

Dagon Myothit Township is located at the
eastern part of Yangon City. It has an area of (282)
square kilometer and comprised of four Dagon
Myothit townships. It lies between 16°48' N and 16°
56' N and also between 96° 10' E and 96°21' E. It is
included in East Yangon District which is about
17.7 kilometers from the downtown of Yangon
City. Generally, it occupies the area between the
Ngamoeyeik Chaung and Bago River. It is bounded
by Hlegu Township on the north, North Okkalapa
Township on the east, South Okkalapa Township
and Thingangyun Township on the south and Bago
River on the west. The climatic types of the study
area are Tropical Monsoon Climate (Am) with
well-defined wet and dry seasons. The soils of
Dagon Myothit Township are diverse in physical
characteristics and fertility (see figure 1).

Material and Methods

Primary data and secondary data are used
to present areal development of Myothit townships

endowment, and educational land use and
distribution pattens of government schools in
study area. But, most of the research paper was to
study the only one township within East Yangon
District. In terms of their physical factors, socio
economic  conditions, local people job
opportunities, and infrastructure development
among four townships are varied. Changes of areal
development patterns depend on the various factors
during 2004 and 2018.There was no research for
the change in areal development pattern of the four
Dagon Myothit townships. Therefore, this paper
conducted the comparative study of areal
development in four Dagon Myothit Townships
within East Yangon District.

Results
Physical factors

In terms of physical factors, the drainage
quality and the proximity between each township
and the city centre were considered. Dagon (North)
and Dagon (South) have relatively good locations
as they are not too far from the city centre.
However, Dagon (Seikkan) and Dagon (East) are
located very far from the city centre with poor
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Table (1) Physical condition of study area
sy
e Sort
Towaship - Township | No.of N.o. of o~ v Type
" Shape Werd Village East North River/ Sea Tempe | Rainfsil
Towest | ToSouth | Croek | Level(® | ratwe | (mm)
mesdow
Dagon Nagemoe
- . . yeik 2 2°C. eyl
My 9103 | Elongated 46 3 45mils 9.5 mils 36°C | %M | swampy
meadow
— " distorted Nagemoe
; rectangular 30 2 4miles yeik w. | B¢ Meadow
Myothit | 50 2% - 25 miles 30°C | 2162 |
(North) shape Creek Ll
Nagemoe
. . yeik
othit . : ‘ ;’: 144 by
My 6 i . 3 254,
(South) 79.09 | Elongated 26 3@5 12 Lk T | 2Ms clay
' kan
Creck
meadow
Dagon
o Bago oy &
4 | 20C
Myothit | o540 | Elongated | 35 4 omies | mzs | wee | g | 205 | meadow
(Seikkan) alluvial

Sources: Administrative Department
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Figure (3) Location of Dagon Myothit Townships
in Bast Yangon District
Sources: Topographic map

Among these Myothit townships, Dagon (East) is
the largest area of 90.649 square kilometers, and
Dagon (North) is the smallest area of 25.899 square
kilometers (see figure 2b).Most of the townships
have clongated shapes. In the study area, the
northwest and northeastern part is bounded by
Hlegu Township, Ngamoeyeik Creek and Bago
River. There are floods during rainy seasons, and
most of the agriculture lands are found in the
northern part of the study area. The middle and
southern parts are bounded by North Okkalapa,
South Okkalapa, Thingangyun and Thaketa

Township. Thus, residential area and mul
economic dctivities are found.

Socio-economic factors

In terms of the socio-economic factors, the
following factors were considered: population,
multi econosic activities, land value, rental valye
agticulture development, and job opportunities
According to the tesults, almast all townships haye
similar socio-economic characteristics except for
Dagon (Fast): it has low land value with moderate
agricultural development. However, Dagot (North)
has high land value with multi-function economic
activities. On the othet hand, Dagon (South) and
Dagon ggeikkan) have fair ptice of rental and fang
value. The two townships also have many jop
opportunities. Since, many industrial sectors are
existed.

In this factor we will consider the
demographic factor and economic activities
Demographic factors include the population
opulation density and also the residential density’
iconomic activities have also been included in 12(3'
number of industrial zones, number of markets anq
number of retail shops in four townships.

In 2004, the highest number of
populations, houses and households were found in
Dagon (South). The lowest number of populations
houses and households were found in Dagm;
(Seikkan). In 2018, the highest number of
populations, houses and households were also
found in Dagon (South). And also, the lowest
number of populations, houses and households
were found in Dagon (Seikkan) (see figure 4).

Table (2) Socio economic condition of study area between 2004 and 2017

2004 2018
Tounship Population Residential Density Population Density Residential Density
Dagon Myothit (East) :)(;SH:';\; 380.17 1708.1 469.50
Dagon Myothit (North) 6071..38 1714.44 7397.7 1796.79
Dagon Myothit (South) 3103.01 962.22 40258 121435
Dagon Myothit (Seikkan) 688,23 564,26 1959.0 7817

Sources: Administrative Department

In the study of economic activities in Myothit
townships area, Dagon (South) and Dagon (North)
were more developed in economic activities. Less
developed economic activities were found in
Dagon (East) and Dagon (Seikkan).In Dagon
(South) three industrial zones and nine markets
were established. Moreover, the highest number of

retail shops are found in Dagon (North). Land
value varies depending on multi economic
functions and locations. Highest land values are
found in Dagon (North), second higest land value
in Dagon (South), third highest land value in
Dagon (East) and the lowest land value in Dagon
Myothit (Seikkan) in study area.
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prstitutional factors of Dagon University, the mentat hospital gng

In terms of institutional factors, there  failway station are also inclusive

also many factors considered for each deve!opmgqlqmdgnss of the township DncT the
pwnship especially government policy. Dagon rogress, it is indeed a fact that he pnwhrm"d'
(Exct) has a university and a mental hospital which en increasing since the early years 1o s

Ity upholds the institutional charactetistic of the '

wwnship. Similarly, there is also a hospital in e
pagon (South) as well as very good transport links.
The government policies in each township differ
gom one another. In Dagon (North), the

ment policy offers [and plots to government
workers. The government also shifted all industrial
works from the city center to Dagon (South).-In

(Seikkan), the government policy upholds
fe establishment of housing estates in  this

township

Discussion
Dagon Myothit (East) Township

Figure (6) Areal development patter of Dagon

Although the government organized the  Myothit (East) Township

land of Dagon (East), the township possessed low  Sources: Topographic map and field survey
development in the early years. In 2004, only a
small part of the township had reasonable
development with residential areas and retail ! s
centers. After 2018, the residential area extended  of populations, houses and households in the years

from the small parts in the early years to oth 2004 and 2018, According to the records, it shows
of the townshig. . Ser ey that the three factors: increased overall population

. om 78,472 in 2004 to 15548 in 2018, number of
faclit Dagon (East) also has great infrastructure tfxrouscs increased from 16412 in 2004 to 27804 in
tlectlrti]c's which have led to the betterment of  99(g and households increased from 16365 in

city and transport links. The existence of 7004 to 30123 in 2018. In the figure (5) it
gon University also plays an important role in jjjystrates the number of different factories in
- B betterment of transportation. The dormitories

In the figure (4), it illustrates the number
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Dagon (East)y:  clofth, paper, procery, titver,
clectronics, drinking water and others. Ty Dagon
(Baer), the Higheat number belodgs o grocery
producing factaries with a 1ota] of 11. Overall, the
viriety of factories ih fhis tovenchip fe very well
recopnized. T aleo theahs fhat fhece factories creare
%o}v opporturitiee for fthe Tocal civilime. The
ighest popitlated wards i Dagoh Q’m) are ward
1.2, 3456780 und 10, The highest inportait
veonomic activitice wre tending, Agricultire and
commerce. Govetitent workers e assigned 10
reside Ih ward 133 and 156 Oh fhe right of No.7
highwary romd, fhere nre wgricultirsl activities, fich
farms and chicken tanchee Flower plastation
('ﬂmr_wr plant) ie dlen ohserved in wird 39, T.es¢
developed wards mre veard 134, 135 and 138,
Rekerics and teaditionsl thedicite manufactorers
ore Yocated in ward 118 and 119, Although Dagon
(Fast) #s not that econorically developed, one
could ee the gradual development. Due to the
Yocation of Dagon University and Industrial mne:i
transportation and communication is decent an
there are job opportunities. No.2 highway and
Yangon Mandalay railroad exist in eastern part of
the township. A railroad to Dagon University \vas
made in the Southeast to the Northwestern
direction in the township. There are some squatter
huts on both sides of the Yangon-Dagon
University railroad in the north castem part of the
township. In Dagon (East), major factors of area
development are government land use such as
education and health care places, industrial zones
and retail shops.

Dagon Myothit (North) Township

B
5

Y %

7744 Fair developed

Dagon Myothit .. th

Figure (7) Areal development pattern of Dagon
Myothit (North) Township

Sources: Topographic map and field survey

Generally, it occupies the area between
the Ngamoeyeik Creek and No (2) Yangon
Mandalay Highway. The township is connected
with some other townships by creek crossing
bridges. It connects with Thingangyun Township
by Ngamoryeik bridge (Thingangyun). It also
connects with South Okkalapa Township by

~
~

Npamoeyeik bridge (Parami) and with North
Okkalapa Township by Dagon bridge and Dagon
anspension bridge. It is bardering with Dagon
SFN)' Thingangyun  Township, Mayangone

mxmhin Township, South Okkalapa Township
and North Okkalapa Township.

In 2004, the entire township was not
developed. In 2018, development spread
thronghout the township with an increase in retail
ehops  selling  wood, constriction materials,
printing services and many more especially in the
centre of the township. Nowadays, it is well-
knowh that Dagon (North) is the most developed
ont of all the Myothit townships. Importantly
Dagon (North) has relatively more bridges ae
compared to other Myothit townships. Thesa
bridges serve s 4 root for innd transport link and
connections to other townships. In this townshi
ward No. 34, 35, 36, 37 and 48 are ecnnomicalg;
developed. An industrial zone, Pinlone housing
Rose garden housing and government housings'
existed in these townships. Low cost housings of
YCDC are situated in ward 43 and 44. Minye
Kyawswar housing is in ward 35. Cement
industries are in ward 27. Sand trades are found in
ward 41 and ward 51. Ward No.16, 49, 51 and 50
are least developed in the township. Foot-wear
works are found in 31 Ward. A social association
(K!aw Thu Association) and car driving training
sides are found in ward 48. The squatters live in
ward 16 which is a railroad side and least
developed. Ward 40 and 41 are least extended
wards and government housings are found in this
area. The area of the township near the river
possesses sand works and shoe works. And, this
area is not developed as compared to other parts of
the township. The township has a huge variety of
factories producing useful goods such as iron,
These factories create employment opportunities
for the people of this township (see figure 7).

Dagon (North) has the second largest
population, housing and households. In terms of
socio-economic factors, there are economic zones
and industries. As an institutional factor, this
particular area consists of land and residence given
to government workers. This is where land value is
the highest. There are neither educational
institutions nor agricultural areas, and all is
residential area. Dagon (North) has the smallest
area among the Myothit townships In Dagon
(North), the land plots of the township are
systematic, and most of the township is residential
area. Dagon (North) is a good location with

~ residential areas, industrial zones and various
economic activities.
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https://v3.camscanner.com/user/download

i Myothit (South) Township
il

r
Tiogn Tgraddp  ren
3,
{ )
i
m!ﬁm(”m
a )"y e
& [t ]
o'? /;’ X A, 'S
&£ ‘_’\P“
".!‘ ‘v} :"\‘&: ‘w::. -
"{*‘ &“‘5 '.f'\ ‘. '+
+ ¥ l‘: e

G B
e -
ey | et .
L
soure (8) Areal development pattern of Dagon
Myothit (South) Township
gources: Topographic map and field survey
In Dagon  (South)  Township,

Ngamoeyeik Creek exists in its southern part, and
yangon ~Mandalay railroad and No.2 Highway is
gtuated in its eastern and northeasten part. In
2004, the region’s residential development was in
the southern part of the region, There are several
factors which resulted in the development.
Although it was an industrial zone near to other
new town areas, it still had poor road quality and
wooden houses. By 2018, the area has been
expanded to the northward. This is due to the
srea’s good security reasons, good communication
and transportation. The public housings have
lower rent prices. It is also an industrial and
economic zone Wwith accessible health and
education services. ‘

There are a few residential quarters in its
southern most northern and eastern part. The
township has industrial zones such as iron melting
works, steel structure works, and water pipe works
asthe main business works in the township. Mills
and factories also exist in its southern most part.
Ready-mix concrete industries and sand trades are
found beside the Ngamoeyeik Creek especially.
One third of the township area is residential
quarters, and village tracts are found in the
northern most part of the township. [ron works are
found in ward 28 of Dagon (South). Services such
as hotels, motels, furniture, beauty salons and
fashion boutiques are found in ward 20. Building
materials are also found in ward 54, 55 and 56.
Ward 70 and 71 are less developed. Old houses
have been renovated into shops. Ward 105, 106
and 107 are sparsely populated. The housing
department has established low cost houses in
these areas, and water accumulates during rainy
seasons. Main commercial activities are old wood
mlics, drinking water shops and domestic good

ing services. There are also industrial zones.
Due to the presence of industries and iron works in
Dagon (South), there are also job opportunities. In
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are favenrable Wi by gegeicice hote e oo
ooy dratiage sy fy s wande Al o
Ire anvaller avied i compiattars oo e (F 1)
g A greater mber of ""I‘"' Wl liashdi

v Nenpeed Thiers ape alaw o Gobistiial o

This i e 16 tatet job sppsetgnitien peted fom
iran wisthe el et on Wigbogigl
mannieniting A« o sseloecsmonmle Gk theew
Aspects were present X (ngtittlat Gtin
the past, it was 4 govetiment rebseatet stea, whjely
wis given 1o squatters Land Wocke were 1 0h
squre feet i geneeal Dagon (South), major
factors of drea lt‘\‘elnpmm( it alwy government
land vse sueh de education, other indistrial fones

and developing residential areas. (n Dagen (Soneth),

major factoes of ares development are sl
governtiient land use such as education, ofher
industrial zones and developing residential aress

Dagon Myothit (Seikian) Township

It is located in the eastern part of the Faet
Yangon District. It occupies part of the lower
valley of the Bago River. It is bounded by Hlequ

Township in the north, the Bago River in the eqst
and southeast, Thanlyin Township in the south,
Thaketa Township in the southwest, and Dagon
(South) Township in the west,

Figure (9) Areal development pattern of Dagon
Myothit (Seikkan) Township

Sources: Topographic map and field survey
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Tn 2004, there were observations of public
housing projects inclading village settlements in
the southeastern pant of the region as shown in
figure (9). Tt was expanded to northwest and
southwest by 2018. This is mainly due to the
increase of population. According to figure (4&5),
population grew from S0611 to 167300 by 2018.
Industrial zones and integrated factories within
these zones resulted in the population growth,

housing projects, such as Yardanar Hnin §j
housing project. Yadama Hhnisi housing project is
found in No.73, 74, 75, 76, 77 and 78 quarter of
the township. Dala bank village track, Nyan-bin
village tract, Thayat chaung village track and Kyi
su (east) village track exist in the northern most
part of the township. Fish and fishery product
industries are found in the Dagon (Seikan). Dagon
bridge and No.l Thanlyin bridge are found in its
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Therefore, there are more job opportunitics. The
industrial  zones include  factories  for
manufacturing timber, traditional medicines, oil
storage and water treatment plants, etc. In 2004,
the settlement area consisted of villages and ward
No. 92 and 94, especially Yuzana Garden City.
Ngamoeyeik water storage tank is in No.92 ward
and the given water supply to the whole Yuzana
Garden City Housing. This is due to presence of
agricultural land and industrial zones. However,
there were also poor road conditions, which
hindered the growth.

In 2018, the zone expends larger towards
the north and expanded around Yuzana Garden
City. This is due to good security and road
accessibility. There are also more abundant
industrial zones and economic activities in
addition to lower cost housing opportunities. In
recent years, there is also observation of high cost

western part with Bago River. Squatters are found
inthe No.148, 149, 50 and 151ward. The industrial
zones in the township have fuel oil storage works,
timber works, garment factories and traditional
medicine works. The villagers living in the
neighboring area of the zones are working in the
works mentioned above,

Dagon (Seikkan) has the third highest
population, houses and households. Tt is situated
near the Bago River, which is an area prone to
floods. The river allows fish and prawn farming,
which form many job opportunities. This is a
typical socio-economic factor. Residential housing,
industrial zones and primary products contribute
towards the major factors of area development in
Dagon (Seikkan)., The area has relatively low
population, but the ongoing government housing
projects have led to rise in population.

Figure (10) Major factors of areal development pattern in Dagon Myothit Townships

Sources: Topographic map and field survey

Conclusion

This research consists of four Dagon
Myothit townships: Dagon (East), Dagon (North),
Dagon (South) and Dagon (Seikkan). Before 1994,
there were only South and North Dagon Myothit,
but after 1994, South Dagon created Seikkan
Dagon, and North Dagon created East Dagon.
These four Myothit townships are situated
between Bago River and Ngamoeyeik creek.
Therefore, these areas near the water bodies
experience flood plains during rainy seasons.

In each of these areas, settlements began
in regions which were close to former suburban
areas such as Thingangyun, South Okkalapa,
North Okkalapa and Thaketa Township. Later,
these areas expanded northwards and westwards.

However, in the northem most parts, there is a
presence of agricultural lands and village tracks.

If we divide the entire region by half, the
northern most part is mainly agricultural land. The
other half consists of residential areas, industrial
zones, multi economic activities including retail
shops, and governmental land use in study areas.
Therefore, that particular half is aMyothit area and
land value or rental housings are cheaper in
comparison to central business districts. This has
also resulted in higher immigration rates. These
residents also work in CBDs, but they work mostly
within their areas. Observations show that area
development pattern is different from one place to
another. This is due to physical factors such as
location, bounded areas, proximity to river and
floods in rainy seasons. Socio economic factors
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population increases, homses, howeehalde,
7 r: lntcs,.”r‘;laanil'amdim and establichment of
.r";':m.nl zones also play a role. ;
v is paper considered the three agpect o
.ml.T.Z'ocio-ccammic and institational factor
e preal development of Dagon Myathit
¢ Luehips in East Yamgon District Most of the
1 wit - Townships were establiched o the
7 mpricultire Tand. Therefore, it¢ Area s fis
£ and sometimes flooded in the raify s
o graphic feature and contected fo the offer
g":':,«hips are flso important for fhe aveal
¢
&

‘,,.mpmcnt of Myothit Townships.

)

In a Myothit township, number of
lations, houses and household are the
¥ rtant factor of area development. Moreover,
Y economy and urban functions are considering

£ njor factor of areal development. Because,
inin Muyothit township local people job
W runitics are vital role of areal development.

o
- There are also institutional factors such as
_ernment policies, education, health care and
Faastructure developments.  Each factot has
"yantages and disadvantages. These conditions
 eated differences in areal development patterns.
Aost main roads and secondary roads are situated
the centre and southem part of Myothit
swnship (see figure 10) Government policy and

;,ﬁastrucmte development is also the essential
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GEOG 002
Production of Lanng Zum (Dendrobinm Species ) for Making Lhaovo Ethnic
Traditional Costume in Chipwe Township, Kachin State

Zuung Nyoi, Lectiire, Geography Department. University of Myitkyina
Kyt Xy 7in, Profescor, Geography Department, University of Myitkyina

Abstract

“Chiphvi Torenehip i Tocated ot fhe tortheastern Kachin State, Myatittiar. Most of the Lhaovo ethnic
Tived in Chiphit Townehip and SAWIaw Tawnehip, The same of LaungZuim orchid came from Tibetian
Mighlands whete Ulnova efhide wonder drowd. This ovehid is ealled “KawtHninThitkwa( Glutinous
Rico Orchid) by the local people, TampZom orchid fibres are the main item it making Lhaovo
traditionnl costiitnes dhd the original idea of the ethnic. Fibre producing process are mainly dorte in
Chiphwi and Suwlne, Wai Maw and Myitkyina Townships. This research presents the costurries,
troditional arts of the ethnie groups that has béen living in Myanmar since ancient times. And also, to

reeerve from the extinction of 1 haovo ethnic's art of thread making from the LaungZum orchid fibres,
{:innl}y. the art of thread making from orchid fibres is not only the treasure of the [Lhaovo ethnic but it's
pleo for Myanmar races. Therefore, both the Lhaovo ethnic and all the people living in Myanmar has
the responsibility 10 preverse the handicraft material.

Kevwords: costumes, Lhaovo ethnic

Introduction

Long stalk orchid, LaungZum orchid, plays
an important role in making traditional costumes of
the Kachin residing in the Northem region of
Myanmar. It is said that orchids are considered
worldwide as ‘Queen of Flowers®. They are also
called ‘Lady of Canopy’ by the poets having a
parasitic nature of growing on trees and cliffs.

According to the Botanical researchers, there
are around 18,000 varieties of orchids on Earth.
They can be classified as long stalk and of short
ones and also divided in colors of red, yellow,
brown, purple, blue and many more. The Lhaovo
use long stalk orchids in decorating traditional
garments.

Some variety of orchids could not be used for
traditional costume making as they have brittle
stalks unlike LaungZum orchids which have
flexible stalks. Inside, there is some sticky
substance, like beeswax and it is used as glue.

Adomning  traditional costumes using
LaungZum orchid fibre is an inheritance from
Mother Nature to the Lhaovo tribe. It can be
considered that the traditional clothing making
process and final products are part and parcel of
national treasure.

The threads made from orchid fibres can be
found on Lhaovo maiden’s sleeves, as well as on
the head piece, skirts and bags.

The threading process from the orchid fibres
are mainly done in Chiphwi, SawLaw, WainMaw
and Myitkyina areas.

LaungZum orchid fibres are the main item in
making Lhaovo traditional costumes and the
original idea of the tribe. It is the important part of
their lives and therefore detailed researches on the
history of the people itself and the garments will be
presented on this paper.

Location, Size, Shape and Boundary of
Chipwe Township

Chiphwi Township is situated in the
northeastern part of Myanmar and it comprises in
Myitkyina District of Kachin state. It lies between
25°25" and 26°35' North latitudes, and 97°55" and
98° 45' East latitudes. Chipwe Township
comprises Chiphwi and Panwa towns and 40
village tracks. It has an area of 1324.09 square
miles(847420 acres).

Chiphwi Township is bounded

Sawlaw Township on the north, the People's
Republic of China on the east, Waimaw Township
on the south, and [njanyang Township on the west,
(Map 1.1) . The orchid species grown in Chiphwj
Myitkyina district, Kachin state is epiphytes. It has
been divided in two categories; trees of colder
climates and trees of warmer climates. There are
three species of orchids grown in the colder
regions. All of these trees have thick barks which
orchids love and therefore makes them grow easily
on the trees. These three types of trees are found
growing 400 to 500 metres above the sea level and
can grow up to 100 to 150 feet. The orchids grow
around 70 to 80 metres on the trees. All of these
trees have thicker barks as they gain in age.

1t is found that orchids grown in warmer
climate mostly grow on hilly regions. Some
species can be grown in the Central and lower parts
of the country. There are also three types of orchids
grown in this warmer climate. They are orchids
grown on every tree.
These trees have real thick barks where many
orchids grow on. The trees are 150 metres high and
orchids grow around 70 metres to 300 metres
above sea level.

Habitats and Characteristics of LaungZum
Orchid

LaungZum orchids grown around Chiphwi,
Kachin State are varied and also have different
colours. Usually orchids bloom during spring but
some species do bloom in rainy seasons and winter
as well. Some stalks are long, and some have
shorter stems. The colours are in such red, yellow,
brown, purple, ivory, and many more.

Among those variants, orchids with long stalk
are used to extract fibres for traditional costumes.
LaungZum orchids have 16 to 24 inches long thin
stalk that hang downs. The leaves are elliptical
shape and at least three inches long.

These long stalk orchids are called
‘KautHninThitKwa’ (Glutinous Rice Orchids) by
the Lhaovo. This type of orchid has distinctive
quality in comparison with others. Some of the
orchid species have brittle stalks and the fibres are
easily broken when used. ‘KautHnin’ orchid of the
Lhaovo are like glutinous rice; not easily broken,
flexible and easy to use for decoration. Inside, there
are some sticky substance like beeswax and are
used as glue.
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Production of Laung Zum (Dendrobium Species ) for Making Lhaovo Ethnic Traditional Costumes
Characteristics of LaungZum Orchid Fibre
Plate. LaungZum Orchid Plant
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LangZuth orchids are harvested at two to fouy
{wrs of age. They #re harvested when flowers are
loothing #nd aleo when staTk bends down, When
they aire harvested beyond the above ¢aid age, the
fibres become brittle avd the colowt of the fibre
turns could turn reddich, 11 harvested before the
tithe, the fibres become white.

Natural Properties of LaihgZoth Orehid Fibres

Atnotig 18000 varieties of orchids, only Towg-
stalk orchids cah be tised to extraet orehid fibre.
Even among the lohg stalk orchids the properties
differ froth ohe species to another,

At theritioned above, LaungZum orchide are
found in two different areas; on the highland of
Chiphtvi and Trawled, and flatland dreas of
Myitkyina  and  WainMaw.,  The highland
LaungZum orchids give brighter colour and better
quality compared to that of flatland areas,
Although different, the distinctive  natural
properties of LaungZum orchids are as of below.

1. Able to pollinate across one rocky cliff, one
tall tree to another without falling down to the
ground
Become richer in colour after times
No decolorizing over time like the dyed
threads
4. Lasting colour and quality and not casily

deteriorating

wr

Processing Procedures of LaungZum Orchid

Fibres

The traditional handicraft of Lhaovo; the
making of thread out of orchid fibres are mainly
done in Chiphwi and Trawled areas and smaller
amount are made in Sumprabum, Myitkyina and
‘Wainmaw townships.

LaungZum orchid fibres play a great role in
making Lhaovo tribe’s traditional costumes. The
orchid that is used to extract the fibres is
‘KautHninThitKwa’ (Glutinous Rice Orchid), a
yellow petal orchid with long stalk. The process of
extracting fibre from the stalk is as below.

. Firstly, the stalks are harvested, and they

are vertically cut in half

The beeswax like substance inside is scraped
with a blade i

The stalk shell is soaked in water till it swell
and the remaining substance of the core is
again scraped off. '

The shells are dried under sunlight or heat for
a day. The colour changes into yellow.

6. Upon using, the dry shells are soaked in water
for half an hour and then placed on a bamboo
or a cylindrical shape wood. A sharp blade is
used to cut the

7. yellowish gold shell piece into required
length and size.

8. The yellowish gold piece is now ready to use
for weaving and decoration.

Porcupine quills are used as decorative tools.
Design and patterns are sewed and weaved using
the golden orchid threads on an inch black cloth
using porcupine quills.

R

»

Types of Design and Patterns

The process of designing fabrics with
LuangZum orchid fibres is called ‘KhuKae™ in
Lhaovo language and many designs and patterns
could be done using the fibre. Below is the list of
designs and patterns used by the Lhaovo people.

I.  Bin: bu - Three string knitting pattern
2. Jh-kag" - Binding Edge pattern

3. Npyan: - Snail Trail pattern

4. Baokho' - Two string pigtail pattern

5. 7eimZhain - Three string cross pattern
6. Zhaungqid - HpaukSait (Detailed pattern)
7. Kyinghoe: - Hook knitting pattern
Kyibaung: - Star pattern

70: ¢é' - Rice prain pattern

. Bao lam: - Four string Pigtail pattern

. Khai pyi - ChyaHkat pattern

Ce' 7Zhao" - Layering pattern

. 7¢im Koi - Sin%le string pattern

. Ce’ Mo" - Big Flower design pattern

Sl B Ot

e L
e )
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Finding

LaungZum orchids of the Lhaovo are
epiphytes found growing on trees of tropical
climate located just above the sea level of 400
metres. It is found that the orchids mainly grow on
large trees such as Bai Chang, Mann, and Nyuk.
These trees have thick barks which make it easier
for the orchids to cling on. The flowers can also
grow on cliffs of the Rocky Mountains.

Lhaovo traditional costumes are of black
cotton cloth embellished with colorful threads. The
yellow color threads on the cloths are made out of
orchid fibres and the Lhaovo love the yellow
stripes. Yellow is the colour of the Lhaovo and
denotes three symbolic meanings to it.
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First of all, just like the golden orchids being
‘,j 2 noble flower that grows in certain height,
pmans should also be proud yet pure at heart.
geondly, one should cherish oneself like gold, and
w¢ should also stand proud for theit beliefs and
et like the umchanging vatue of gold.

Lastly, it sents a ray of hope to all beings
et like the golden ray of sunlight. The threading
wacess of the LaungZum orchids fibres are mainly

ot in - Chiphwi, Trawled, Waimaw and
Myitkyina townships. It is important to preserve
s orchid kind that produces the main ingredients
r the traditional garments,

festilts
Orchid plant is growing in Chiphwi
fownship, Myitkyina District, Kachin State which
yis various colour such as white, ted, yellow an
gple. The orchid is valuable, an it is the
paditional heritage of ethnic and region. )\_ccordmg
o the survey, most of the LaungZum orchid grown
y little in Wai Maw Township and Myitkyina
yownship. In the past, Lhaovo ethnic are lived in
¢ native area, Chiphwi and most of the
[aungZumfibre weaving work is done as a group
ook in Wai Maw Town and also done at
\vitkyina Town and also found at the wards in
gyun Pin Tha, Zeeln and Alegon. Moreover,
wcording to the field survey, the native local
people want to conserve the orchid tree which
ce the raw material, it is leamt. By studying
the traditional costume of Lhaovo ethnic, the
raditional dress is varied with the period by period.
got the traditional costume is become chang
with the period. At the present, the modern period
of ZaiWah ethnic traditional costume is similar to
e Lhaovo ethnic dress. Itis concluded. And later,
orchid fibreproducing tree is very rare
in the study area and the native ethnic understand
#e value of orchid. Afterwards, they are
contributing to the local people about the art of
weaving fibre from orchid. At the current pcnpd,
fbve from orchid weaving design is changing
gfferently and to preserve the ethnic pride, the
pative pride and traditional heritage and not to be
f the handicraft work. Therefore, it must
erved the traditional heritage and fibre
ced orchid tree to preserve the art of thread

making from the LaungZum orchid tree.

Suggestion and Future Prospect

Tt can be seen from the researches that Lhaovo
ke pride and love the garments and accessories
meke from LaungZum orchid fibres. They also
wear them to be easiR" distinguished from other
yibes, to prevent themselves from extreme
weathers and even just for beautifying themselves.

There are classes for this traditional
handicraft given at the Kachin Women's
Association and in other areas and the younger
generations should put much effort to not just learn
and master but also preserve it to prevent this art of
making  threads from orchid fibres from

disappearing. )

The art of thread making from orchid fibres is
tot only treasure of the Lhaovo but it’s also of
Myanmar citizens. Therefore, both the Lhaovo
tribe and all the people residing in Myanmar have
the responsibility to preserve the handicraft. The
tafisman should also be encouraged not just to
taintain the tradition but also to spread the art to
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Seasonal Discases of Rural Health Centers in Myitkyina Township

Aye Aye Moe, Associate Professor, Dr, Department of Geography, University of Myitkyina
Abstract

Myitkyina Township has favorable geographical conditions for the development of seasonal diseases The
study aren is located between North Latitudes 24° 35' 9" and 26° 10' 3" and East Longitudes 96° 40" 58"
and 97° 32" 58" Tuis composed of 28 Wards and 17 village tracts with an area of 1188544 acres or 1857.1
square thiles. The Ayeyarwady and its tributaries drain dominantly in Myitkyina Township. According to
Koppen's classification, Myitkyina has a generally humid subtropical climate (Caw ). The study area has a
total population of 241305 persons and a population density of 130 persons per square mile. From 0.96%
108 8% of the population of rural health centers aré recorded to have suffered mainly from the seasonal
diseases of Dititrhea, Dysentery, Taberculosis ( TB ), and Acute Respiratory Tnfection ( ARI ) during the
recent year. Th this tesearch, the researcher identifies that regarding epidemic seasons: diarrhea and
dysentery cases occur tostly in the riny season: tuberculosis cases nceur mostly in the rainy season
( August ) ahd AR1 eases occur tostly in the pre-monsoon and post-monsoon. As epidemic areas: diarrhea
occurrence prevails yearly or periodically in water-lopged settlement dréas and in the wards of poor
sahitation and human ehvirotment and tuberenlosis and ARI occut in the wardd where indoor and
surrounding ares whete the air is polluted. Finally, a conceived model showing the factors influencing
upon seasohal diseases in Myitkyina Township is produced.

Kerwords: diarthea, dysentery, TB, ARL

Mogaung, Phakant and Tanaing Townships on the
west,

\ Introduction

Myitkyina Township is one of the six
townships in Myitkyina District of Kachin State of
Myanmar Naing Ngan in Southeast Asia. First of

Myitkyina Township is long in the north-
south and narrow in the east-west. Generally, it

all, data are collected by obtaining analog data
from publications, articles, departmental records,
and library. Simultaneously field observation is
also made by delivery of questionnaires, and
personal interviewing. Detailed records on
seasonal diseases are obtained from Township
Health Department, Myitkyina. Secondly,
collected data are processed into suitable forms
with the help of GIS (Geographic Information
System) and manual work. Finally, the processed
data are examined by means of statistical methods
and graphical methods.

- Alm
The main aim of this research is to
investigate the epidemic condition of seasonal
diseases which is a risk to public health in

takes an elongated shape.

Generally seasonal diseases are closely
connected to relief and to urban and rural residents
of Myitkyina Township living here adaptable with
its relief. Some of topographical locations such as
water-logged areas favour the incidence of
seasonal diseases in the study area. Myitkyina
Township is generally mountainous in its northern
part, hilly in the southern portion, and has a
lowland plain in the central part. Therefore, it can
be subdivided into three topographic regions: (1)
southern hilly region, (2) central lowland, and (3)
northern hilly and mountainous region (Figure 2).

The Southern Hilly Region is in the
southernmost part of the township, particularly
between the Ayeyarwady River in the east and

Kaukkwe Creek in the west or in the south of the
central lowland area. In this region, mountains
extend parallel from north to south.

Myitkyina Township. -
Objectives
The major objectives of this research are

¢ toidentify the disease-distributed areas

» todescribe disease frequency by
proportion ratios and rates

¢ to find seasonal disease determinants by
means of geographical factors

» to produce an aetiological generalization
on seasonal diseases.

The Study Area

Myitkyina Township is located in the
northern part of Myanmar. It is situated between
North Latitudes 24° 35' 9" and 26° 10' 3" and East
Longitudes 96°40" 58" and 97°32' 58". It is
composed of 28 Wards and 17 village tracts with
an area of 1188544 acres or 1857.1 square miles
(Figure I). Myitkyina is the capital of Kachin State
as well as the headquarters of Myitkyina District.

Myitkyina Township is bounded by
Sumprabum Township on the north, Injangyan and
Waingmaw Townships on the east, Sinbo and
Doghphoneyan Subtownships on the south and
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n “ocation of Myitkyina Township
1" opographic Map No.92B, 92C, 920 and

woeetemce, 285 miles manth of \Witkying
flows southwards far 108 wiles iyl
township.

Climnate plays an impoctant sile (i (pe
health of wrban and riwal ma.fm.. Neenntling 1

the focation. the township falls in the oy,
Zone and elose to the Tropic af Caneer i 1y i)
condition, it receives the Subtpical ot \s ,‘\
is bounded by the Ayeyarvady River o he ayy

anvd mountaing on the west anid sorth, the el
of all the vi\lngm resermhlon that af the ey
Myitkyina, I.ymg‘ i the Subtropiedl Zone of
Myanmar abd  fae fomt the e Myirtying
Township s lalely ot thetoighont s 3oy
particnlarly it Apeil atid May Resides, the <ty
i¢ sitwated about (600) illes torth frim the cff
of Moattama (Martabai) Andaman Sea, and 1he
climate resembles e continemtal climate  As
Myitkyind is surroutided by high monntaing, i
receives more monsoor rain  than  Centryl
Myanmar, Therefore, Myitkyina las o waten and 5
wet climate.

According to the temperature records fior
30 years from 1989 to 2018, the average annyal
maximum, mean and minimum temperatures of
the study area were 89.46° F, 76.8° F and 64 24
F, fespectively. January was the coldest month
with the average maximum temperature of
80.27°F and the average minimum temperature of
48.72°F. The average mean temperature was
found to be 64.39° F. April was the hottest month
of the year with the average maximum temperature
of 95.34°F and the average minimum temperature
of 65.2°F and the average mean temperature of
80.7°F (Figure 3).

The annual range of temperature was
therefore, 30.14°F. During the 30-year period from
1989 to 2018, the average annual rainfall of
Myitkyina was 94.36 inches. In these 30 years, the
highest monthly rainfall occurred in the July with
22.27 inches and the least monthly rainfall in the
month of December with 0.36 inches.

Mo
the

gre it s e [
) = 2 ‘
gez: Topographic Map No.92B, 92C, 92D and i
i 5 =
The Central Lowland area lies between X %
. southern hilly region and the northern é 3
guainous  region. From north to  south 3 3
fitkyina plain, and Talawgyi plain are important E
e lowland area. i i
The Northern Hilly and Mountainous
wion occupies the northern part of
itkyina Township, lying at an altitude between
"30“;);610111), and 7,500 feet (2,286m) above sea
l, The Ayeyarwady River and its tributaries
kin dominantly in Myitkyina Township. The
neremerges from the Nmai Hka —Mali Hka river
doure (3 ) Temperature and Rainfall Conditions of Myitkyina ( 1989-2018)
Moaths Jan Feb | Mar | April | May | June | July | Auwg | Sept | Oct | Nov | Dec | AvgTatal
NocTemp: | 8027 | 8494 | 9070 [ 9534 | 9504 | 9257 [ 9137 | 9200 | 9340 | 91.29 | 8605 | 8087 8946
MemTemp: | 6439 | 6881 | 7464 | 8027 | 8272 | 83.35 [ 83.02 [ 8348 [ 83.40 | 7968 | 7210 | 657 7680
M Temp: | 4872 | 5269 | $9.61 | 6520 | 7039 | 74.12 | 7466 [ 7496 | 7339 | 6807 | 5812 | 5095 MM
Rezfal 084 | o070 109 19| s60|2um | 227 1707 | 4| 230 092 | 03 9436

S Meteorology and Hydrology Department, Myitkyina.
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healthcare persons organize the
lic and carry out the tasks as suggested and the
publiC A% low the instruction of healthcare
ublic 19 certain that health conditions of the
Pcb‘?c of Myitkyina Township will improve more
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