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ABSTRACT

The research project "Aspects in reproductive biclogy and spawning migration in female fishes
in the Mun River, Thailand™ had been funded by the Thailand Research Fund (TRF) from July 2004 to
June 2005 under the “the MUA1-TRF New Researcher Grant™

The study area was divided into two main areas (using the Pak Mun dam ass the barrier} i.e.
the upper and lower parts of the dam, which consist of 3 and 2 sampling station respectively. The study
focus on the two fish species viz. black shark minnow Labeo chrysophekadion and shark catfish
Helicophagus waandersii, Meanwhile the other two proposed species Silver barb Barbodes gonionotus
and (minnow Larbiobarbus leptocheilus had not been conducted because of the respective causes of un-
confirmed source of samples (B. gonionotus) and low number of samples (L. chrysophekadion). The
results of the study are

A) L. chrysophekadion: the gonadosomatic index (%GS1) and changes in sex steroid hormones
{(ile. T, E, and 17, 20 ﬂP} of female L. chrysophekadion showed that the species starts to mature at the
onset of the rainy season. The peaks of average %GSI were recorded in July 2004 (17.6 + 1.4) in the
downstream area and in September 2003 (17.4% X 2.3%) in the upstream area. Fecundity of the L.
chrysophekadion samples ranged from 36,400 to 58,600 (mean: 45,040 T 5,872). Profiles of the plasma
level of 7, E, and 17, 20 ﬁP of L. chrysophekadion in the Mun River ranged from 0.03-12.47, 0.01-9.63
and <0.01-1.79 ng ml'1, respectively. Stage VI ovaries and continuously high 17, 20 ﬂP levels were
found only in the upstream area. The results from the studies indicated that L. chrysophekadion is a
rhithralic fish, which requires the flood forest habitat upstream of the Mun River to spawn and rear
juveniles. This phenomencn confirms the spawning migration of L. chrysophekadion from the Mekong to
the Mun River,

B} H. waandersii: Changes in the maturity stage and the annual sex hormonal profiles revealed
that the spawning period of H. waandersii is from May to June. The highest average gonadosomatic
index (4.42% ¥ 1.90%) was observed in the rainy season in June 2004. Fecundity ranged from 21,550
to 191,540 eggs. Three hormonal profiles viz. testosterone (T), 17 B-estradiol (E,} and 17, 20 B-
dihydroxy-4-pregnen-3-one (17, 20 ﬂP) were determined by radicimmunoassay. The highest levels of T
(0.96 ng m'), E, (14.37 pg mi") and 17, 20 PP (0.81 ng mi") were respectively measured in April to
May, July and May. There was no spatial statistical difference (P > 0.05) for each sex steroid profiles.
The results indicated that H. waandersii spawn during the rainy season in the rapid areas, both
downstream and upstream and also in the Sipandone area in the Mekong mainstream.

From the findings of this study, it can be concluded that the sluice gates opening management
regime for 4 months, from June to September, in the rainy season is of advantage for the rhithralic fishes
(such as L. chrysophekadion) and also for the other fishes in terms of feeding and nursery grounds in the

upstream area for the other fishes (such as H. waandersi). This regulation can prevent the substantial

' MUA: Ministry of University Affair



decline in population of the fishes in the Mekong — Mun River system due to the restricted access to the

spawning, nursery and feeding grounds.

Keywords: reproduction, migration, Mun River, Labeo chrysophekadion and Helicophagus waandersii.



EXECUTIVE SUMMARY

Any damming projects do block the migratory route of the fishes to their suitable habitats during
their life cycle such as spawning, nursery and feeding grounds. Therefore, appropriate management
scheme, such as building the fish ladder or open the sluice gate for a certain period annually, to mitigate
this problem is desired. Moreover, the monitoring and evaluation program after the management scheme
has been implemented is also important for revising the effective strategies.

The research project “Aspects in reproductive biology and spawning migration in female fishes
in the Mun River, Thailand” is inaugurated from the above viewpoint. It was funded by the Thailand

Research Fund (TRF) from July 2004 to June 2005 under “the MUA-TRF New Researcher Grant”. The

2
rationale of this project started from the results of 2 studies viz. Jutagate et al. (2001) and Jutagate et

al. (2005)3. The first work reveals that during the impoundment period of the Pak Mun Dam, the
rheophilic fish species were extirpate from the reservoir area but, on the other hand, the increase in
numbers of limnophilic species were obviously observed. The latter work, by using the temporal and
spatial changes in fish catches, discovered that there the migration patterns of the fishes from the
Mekong mainstream to the Mun River and vice versa. This project aims, therefore, to investigate the
purpose of fish migrations that whether or not it is a spawning migration, which is the major concern of
fish migration. Also in the study, it is attempted to find out the consequent results after the management
scheme of the sluice gates of the Pak Mun Dam, which is 4-month close (during rainy season) and open
in the rest 8 months.

The key work of the study deals with the temporal and spatial changes and development of the
ovaries and sex hormones of the representative species to investigate their spawning aspects and relate
to their migrations. The two representative species were selected based on the findings from Jutagate et
al. {2005), during the one year trial of opening all sluice gates of the Pak Mun Dam. During that trial,
there were (a) black shark minnow Labeo chrysophekadion, which was the species that had the highest
percentage index of relative importance (%IR!) and (b) shark catfish Helicophagus waandersii, which was
the highest %IRl fish among the migratory pangasiid fishes. Moreover, L. chrysophekadion and H.
waandersii are atso the representatives of the medium to large size fishes of the respective
benthopelagic and demersal fishes, which cannot move across the fish ladder at Pak Mun Dam,

From the study, it is found that the development of the ovaries, as well as sex hormones, and
the spawning season of both species were in the same period at the rainy season. However, the
spawning ground of L. chrysophekadion is at the floodplain area upstream of the Mun River (i.e rhithralic
fish) meanwhile H. waandersii breeds at the rapids areas, which connect to the deep pools and these

areas locate in the Mun River per se (i.e. rheophilic type A fish). Thus, the purposes of the upstream

2 Jutagate, T., Lamkom, T., Satapornwanit, K., Naiwinit, W, and Petchuay, C. 2001. Fish species diversity and
ichthyomass in Pak Mun Reservoir, five years after impoundment, Astan Fish. Sci. {14): 417-425.

: Jutagats, T. Krudpan, C., Ngamsnae, P., Payocha, K and Lamkom, T. 2005. Catch per unit of fishing effort as the
evidence on the fish migrations in the Mun River, Thailand. Fish. Magmt. & Ecol. {(12): 57-62.



migration of the representative fishes, from the Mekong mainstream to the Mun River, are difference. It is
a spawning migration for L. chrysophekadion but trophic migration for H. waandersii. In terms of the Pak
Mun Dam’s management scheme, it can be said in general that this dam opening management scheme
is advantageous to the medium to large sized benthopelagic and demersal fishes, from the Mekong
Mainstream, that cannot use the fish ladder to enter the flood forests upstream during the rainy season
for spawning, nursing the larvae as well as feeding of the adults and juveniles. However, in the long run,
the spawning migration will be facilitated since the area upstream of the dam provides an excellent
temporary recruitment area with many juvenile and adult migrating back to the Mekong mainstream to
inhabit during the dry season. If the tributaries are dammed, it will lead to restricted access to the

nursery and feeding grounds and finally cause in substantial decline in population of the species.
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maawﬁmmmnu 641 rﬂmum usziiduidudafiviiu 117,000 mﬂanhmm (Robert, 2001) uazln
ummﬁaumwwmﬂwyu {6 niamwﬁnmnumﬁn) a%‘ﬂuﬂm‘uamlﬂumnumwammmnrm‘lwﬁﬁ
%a;ﬂumamn‘um,uuuﬂ?m 'mﬂmﬂﬁuﬁmunnuﬂu'lammal‘nﬂJ Iﬂumwam} “83 17 @y 817 300
ey 'unmumsnnmumﬂnwzagmmu 108 wasinilaszaisimzianas Lta:mwuﬁﬁmfmmﬁ’u 60
7190 laLunS (Amomsakchai WRzATE, 2000)

Amomnsakchai WRzAME (2000) ﬂﬂmijluﬁuﬁ§uﬁﬂﬂaaLzﬂﬁqyuﬁﬂaﬂﬁawua 265 1ha Folu
§rwauiis 77 ﬁﬁﬂﬁi‘;mwﬁuﬂuaejwé‘}alummwuwaT'ayﬁuﬂméwﬁwluizuuuahiﬂgu—uahfﬂwcﬁams
d179%%0 Tuuouzil Wamen uaz Mattson (2000) nﬁ"n:i'u]m*ﬁmﬁﬂaglu&juﬁ'\hmﬁaunmﬁa azdins
aNEWE uﬁulumiavﬁhwmmma teezuandatuAiszazmMalunsamEwIITL Northcote (1884) nann
i1 msanewiraiuressmikaniiunsowsnluusss maqgmagﬁamwdaﬁagaﬂﬁuﬁmmzﬂu Ve
Tanys: mvﬂumﬁmwuﬁ madula, mymaraiues m3iagsan Fathutisaluszuuusidnlusasniiu
ﬂmmjmmwuwmnmulm*'n*auﬂmnmﬂnaﬂluwaaﬁ'\ﬁa {(U@1é: black fishes) Augdafintsanenw
munu’lmwz'lnauavﬁaumﬁyaﬂluwmﬁﬂ%a (Ua1973: white fishes) 1Tz wsaaUsngnalu
m‘mwﬂwuakunmﬁﬂﬂmﬁmaﬂamsﬂﬂ 3

i B Flood season

) 2 Dry season

8 Transition period

P> 4 o o @ b
nins3 gﬂmeaﬁz‘:m'iawuwmnﬂwmﬂmmuazﬂﬂﬁmalua;uﬁﬂha (WardrasduemnniRefér s
darreniludmisfadung
P
Nu" Mattson and Jutagate (2005)
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Fagnemuniannmiivainatauidanas 5 deths nudszanit (entuluunesonilfeanad
Pusmdetelifanusifdmualunaden) szgnifulaseidszusdidiulasamstugiuedgn
un3de vwavenladatnssdasiluuinanadas 30 wu. Awiudamduaslaanowy walwiiula
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uarauEITaAIUan

2. MIAnEI M IR YBITa T luWING
- o . - “ ' y oA . P ' L 3
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Sex steroid Source Sum-of- Degree of Mean- F-ratio P-value
square freedom square

Testosterone Month 3.875 11 0.352 30.377 <0.001
Error 0.487 42 0.012
Area 0.014 1 0.014 0.171 0.681
Error 4.347 52 0.084

Estradiol Month 1065.975 1 96.907 19.448 <0.001
Error 209.276 42 4.983
Area 7.040 1 7.040 0.289 0.593
Error 1268.210 52 24.389

Progesterone Month 2.324 11 0.211 23.228 <0.001
Error 0.382 42 0.009
Area 0.009 1 0.009 0.173 0.671
Error 2.697 52 0.052
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Downstream Upstream
Parameters

Average (t SD) Range Average {* SD} Range
Rainfall (mmy} 109.7 (+ 97.7) 54 - 287.1 97.8 (+ 104.3) 0.0-297.0
Turbidity (NTU) 22.3 (£ 23.6) 1.4 -758 284 (£ 22.4) 43-712
Water Temperature (°C) 28.5 (¢ 3.2) 23.1-333 28.0 (£ 2.7) 236 -32.1
DO (mg ') 6.0 (¢ 1.8) 33-99 57 (£ 1.7) th o5
Nitrate nitrogen {mg If‘) 20(t29) 0.1-115 3.2 (t 4.6} 02-1786
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INLAND FISHERIES

FISH MIGRATIONS IN THE MUN RIVER, A MEKONG TRIBUTARY IN THAILAND, WITH
SPECIAL REFERENCE TO Mo ulius chrysophekadion AND Helicophagus waandersi

Tuantong Jutagate*, Pratak Tabthipwon, Sena S. De Silva
Fisheries Program, Faculty of Agriculture, Ubon Ratchathani University,
Ubon Ratchathani 34190 Thailand.
tjuta@agri.ubu.ac.th

During the one year trial, July 2001 to June 2002, of opening all the sluice gates of the run-
of-the-river “Pak Mun” Reservoir (6 km upstream from the Mun confluence to the Mekong
River) in Thailand, the potamodromous behaviour of some key-stone species was observed.

The catches were dominated by black shark minnow Morulius chrysophekadion and
pangasiids. in the pangasiid group, shark catfish Helicophagus waandersi composed about
65 percent of the pangasiid catches. The presence and temporal changes in abundance of
adults and sub-adults along the Mun River from the confluence to the Mekong mainstream
toward the main floodplain area (about 50 km upstream) were used as keys to investigate
the evidence of the migration of both species. The results showed that there was some
degree of the migration, which mostly commenced at the onset of the rainy season.
Therefore, the reproductive biology, of these two species, was consequently studied to verify
the hypothesis on the reproductive migration.

During the rainy season, it was found that the ovaries of the adults of both species, which
caught at the confluence area, were either in the maturation or maturity stages. Meanwhile
some samples caught in the upstream area, their ovaries were in the spent condition. The
larvae and age-0 fish of both species were observed in the late rainy season. This evidence
supports that the purpose of migration is linked to the spawning behaviour.



Overview on the migration (movement?) of the fishes in the!l?

»

“It seems more logical regard most, if not all, Mekong fish species as migraiory albeit to different degrees
Warren & Mattson 2000 Mekong Fish: Catch and Culture

From the 2002 IFRG data and using the

= (1) the significant changes in CPUE and size composition of fish species and
* {2) %IRI of the frequency, size {weight) and occurrence of the fishes

It can be hypothesized that

+ Pangasiids, silunids and bagrids trends to migrate (move) upstream in the commence of the
rainy season.

» Cyprinids showed both upstream longitudinal (in both rainy and dry season) and lateral
migration (movement) depend on species.

1. Jutagate, T, Krudpan, C., Ngamsnae, P., Lamkom, T. and Payooha K. /n pressed. Changes in
the fish catch during the taal of opening the sluice gates of a run-of-the niver reservoir ia
Thailand. Fisheries Management & Ecology.

2. Thapanand. T, Krudpan. C. and Jutagate. T. /n pressed. Movement of commercial fish families
in Pak Mun area The Journal of Scientific Research of Chulalongkorn University
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Objectives

» To study the reproductive biclogy aspect of M. chrysophekadion and H. waandersii in the
Mun River

» To investigate that whether or not the purpose of the migration {movement ?) of both
species relate to the reproductive behaviour

Study period: July 2003- June 2005 (end of sampling: December 2004)

* In 2003, the sluice gates closed in Early September, In 2004, the slince gates opened in mid-June and
closed in mid-Ogtober

el

Fig.2 Location and map of the Pak Mun Reservoir, Thailand
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Methods (in brief)

1. Classification used for assessing maturity stage of the ovaries (De Silva et al., 1985)

Stage Detail

Immature, hard to distinguish male from female
Unmistakably an ovary, very small, egg cells small
Ovary fuller, aimost filling body cavify, eggs not yellow
Ovary fuller, almost filling body cavity, eggs yellow

<2 8@ ~

Ovary full, completely filing body cavity, eggs extruded under
shight pressure on the belly

vi A few yellow eggs, but ovary not full, wrinkled and redish

2. Gonadosomatic index (GSI): (Gonad weight/Body weight) x 100

3. Steroid hormones: measured by the radioimmunoassay using the procedure described
by Rinchard et al, (1993)

De Silva, 8.8, Schute, 1., Kortmuulder, K., 1985, Reproductive biology of six Barbus species
indigenous to Sri Lanka Environ. Biol. Fish. 12: 201-218.

Rinchard, J., P. Kestemor, E.R. Kithn and A. Fostier. 1993. Seasonal changes in plasma levels of the
steroid hormones in an asynchronous fish the Gudgeon Gobio gobio L; (Teleostei, cyprirudas —
Gen. Comp. Endrocrinol. 92: 168-178. _ =

=

Methods (in brief)

1. Classification used for assessing maturity stage of the ovaries (De Silva, 1973)

Station Location and detail
1 The Mun confluence 1o Mekong

2 Kang Tana: the first big rapid area from the confluence to the
upstream

3 Baan Hua Heaw: first upstream area and conoects to the Sinndhom
Reservoir via Lam Dom Noi creck. floodplain is also found

4 Kang Sapue: The big rapid area incorporate with the floodplain
along the river bank

S Baan Bua Ta: The vast floodplain area of the lower Mun River

2. Gonadosomatic index (GS1): (Gonad weight/'Body weight} x 100

3. Steroid hormones: measured by the radioimmunoassay using the procedure described
by Rinchard et al. {1993)

De Silva, S.8. 1973, Aspects of the reproductive biology of the sprat Sprattus sprattus (L.} in inshoze
waters of the West Coast of Scotland. J. of Fish Biol. 5. 689-705.

Rinchard, 1., P. Kestemon, E.R. Kahn and A. Fostier. 1993, Seasonal changes in plasma levels of the

steroid hormones in an asynchronous fish the Gudgeon Gebio gobio L; {Teleostel, cyprinidad N
Gen. Comp. Endrocrinol. 92: 168-178.
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Fig. 3 Average rainfall (mm.) and turbidity (NTU) during the study period !

General features of the black shark minnow (Morulius chrysophekadion, Bleeker)

« Habitat: river, stream and inundated floodplain from
Thailand to Indonesia

* Growth': L 53.54 cm; W, 4245 g; K 0.61 yr'; range of
age 1-4 yr

e

* Trophic level: 2.0 M. chrysophekadion 2
* Spawning ground: floodplain area

+ Feeding: algae, periphyton, phytoplankton and detritus

» Utilization: food and aquarium fish

» Fecundity*: about 34,000 — 120,000 (range of samples 30 -
48 cm)

1. Jutagate. T. and Krudphan, C. 2004. Population dynamics of the black shark minnow Morulius
chrysophekadion (Cyprinidaey in the run-of-the river in Thailand. Asian Fisheries Science 17: 1-8.

2. Courtesy of C. Krudpan

3. from this project l
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Fig. 10 Migration pattern of the
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Mekong mainstream

Source: Fish migrations and
spawning habits in the Mekong
mainstream: a survey using
local knowledge (basin wide).
AMIC Technical report,
Anders F. Poulsen and Joln
Valbo-Jergensen {eds.). MRC,
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General features of the shark catfish (Helicophagus waandersii, Bleeker)

» Habitat: river and stream

* Feeding: bottom feeder, exclusively in mollusks,
which usually bivalves

* Trophic level: 3.15
» Spawning ground: deep poois?
» Utilization: food

« Pecundity?: about 52,000 — 84,000 (range of samples T Waedersd’
30 - 55c¢m)

1. courtesy of C. Xrudpan

2. From this project
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Conclusion

+ The black shark minnow M. chrysophekadion moves upstream (ffrom the Mekong to the

Mun River) to the floodplain area for its spawning purpose. The immigration starts at the
onset of rainy season and emigration starts at the late rainy season.

* The shark catfish Helicophagus waandersii also moves upstream (from the Mekong to the
Mun River). But the purpose combines both spawning and trophic migration. 4. waandersii
immigrates to the Mun River at the late dry season and emigrates back 1o the Mekong at the
late rainy season.
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Jutagate, T., Thappanand, T. and Tabthipwan, P. 2006. Is the sluice gates’ management in the Mun
River, the largest Mekong tributary in Thailand, benefit for spawning migration of Helicophagus

waandersii (Pangasiidae)? River Research and Applications: (In pressed)
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IS THE SLUICE GATES MANAGEMENT OF THE PAK MUN DAM IN THE
MUN RIVER, THE LARGEST MEKONG TRIBUTARY IN THAILAND,
BENEFICIAL FOR THE SPAWNING MIGRATION
OF THE SHARK CATFISH HELICOPHAGUS
WAANDERSII (PANGASIIDAE)?

TUANTONG JUTAGATE,** THANITHA THAPANAND' and PRATAK TABTHIPWAN®

* Faculty of Agriculture, Ubon Raichathani University, Warin Champrab, Ubon Raichathani, Thailand 34190
b Faculty of Fisheries, Kasetsart University, Chatuchak, Bangkok, Thaialand 10900

ABSTRACT

The reproductive ecology of shark catfish Helicaphagus waandersii in the Mun River, the largest Mekong tributary in Thailand,
was studied from July 2003 to December 2004. The aim of the study was to determine whether shark catfish, which contribute
greatly to fish catches, benefits in terms of spawning, from the management regime of the Pak Mun Dam to open all sluice gates
annually for 4 months during the rainy season. In total, 228 females were studied. The highest average gonadosomatic index
(4.42% + 1.90%) was observed in the rainy season in June 2004, Fecundity ranged from 21 550 to 191 540 eggs. Three hormonal
profiles viz. testosterone (T), 17 B-estradiol (E;), and 17, 20 f-dihydroxy-4-pregnen-3-one (i7, 20 BP) were determined by
radioimmunoassay. The highest levels of T (0.96 ngml™"), E; (14.37 pgml™"), and 17, 20 8P (0.81 ng ml ") were respectively
measured in April to May, July, and May. Changes in the maturity stage and the annual sex hormonal profiles revealed that the
spawning period of H. waandersii is from May to June. There was no spatial statistical difference (p > 0.05) for each sex steroid
profiles. The results indicated that H. waandersii spawn during the rainy season in the rapid areas, both downstream and
upstream, and the sliice gates opening management regime for 4 months in the rainy season is of advantage for H. waandersii in
terms of feeding and nursery grounds in the upstream area. Copyright © 2006 John Wiley & Sons, Ltd.

KEY woRrps: shark catfish Helicophagus waandersii; reproduction; sex hormonal profiles; migration; Mekong tributary

INTRODUCTION

Few river systems worldwide have escaped impoundment. Construction of dams has been driven by economic
needs, while ecological consequences have received less consideration (Miranda, 2001) and can cause massive
habitat destruction and hydrological change (Dudgeon, 2000). In Thailand, the Pak Mun Dam case is an example of
the best lesson leamt regarding this matter. The Mun River is the largest tributary of the Mekong (Fig. 1) and the
longest river in the northeast region of Thailand. It is 641 km from its origin to the Mekong confluence and has 4
117 000-km? catchment area (Duangswasdi and Chookajorn, 1991). The river flows and associated fisheries have
become a controversial issue since the construction of the Pak Mun Dam, which is located 6 km upstream from the
Mun confluence with the Mekong mainstream. The dam is typed as roller compacted concrete with a maximum
height of 17 m and total length of 300 m. The reservoir has a surface area of 60 km? at normal high water level of
108 m above the mean sea level (MSL) and a capacity of 225 million m>. The Electricity Generating Authority of
Thailand (EGAT) built and operates the dam as a run-of-the-river hydropower plant, with eight sluice gates
(Amornsakchai et al., 2000) and commenced operation in 1994. After 10 years of conflicts, the Royal Thai
Government (RTG) allowed the opening of all dam sluice gates, from July 2001 to June 2002, 1o study the changes
of the fisheries and other aspects, such as hydropower, agriculture, irrigation, and socio-economics.

*Correspondence to: T. Jutagate, Faculty of Agriculture, Ubon Ratchathani University, Warin Champrab, Ubon Ratchathani, Thailand 34190.
E-mail: tjuta@agri.ubu.ac.th

Contract/grant sponsor: The Thailand Research Fund (TRF); contract/grant number: MRG 4680190,
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Copyright © 2006 John Wiley & Sons, Ltd. Accepted 16 March 2006
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Figure 1. Location and map of the study stations on the Mun River, Thailand

In regards to aspects of the fishery, the purpose of the migration of the fishes in the Mun River is questioned, due
to the improper performance of the Pak Munr Dam’s ““a pool and weir type” fish ladder. This is because of at least 77
species from 265 fish species recorded in the Mun watershed, are migratory species (Amornsakchai et al., 2000).
Schouten et al. (2000) reported that the fish ladder does not allow some fish species to ascend it, especially the
moderated to large sized species belonging to the Family Pangasiidae and Sisoridae since the fish ladder type is not
appropriated their behaviors and sizes, Local riparian fishers claim that many fish species have to move upstream
from the Mekong to the Mun River for spawning, feeding and rearing, especially in the upstream flood forests and
the rapid areas (Poulsen and Valbo-Jgrgensen, 2000).

During the trial, it was observed that there were temporal changes in the abundance and size of almost all fishes.
From these changes, and by using catch-per-unit effort as an indicator, it can be concluded that some fish species
have to move from the downstream to the upstream of the Mun River and vice versa (Jutagate et al., 2003, 2005).
After the completion of the trial and the inclusion of all information from the study, the RTG finalized the
management scheme of the dam to open annually for 4 months during the rainy season (May to August) to allow
fishes to move upstream and downstream. This period is also the time of reversed flow from the Mekong River up
into the Mun River that makes hydropower generation unworkable.

Throughout the opening of the sluice gates” trial, pangasiid fishes were one of the major groups that contributed
largely to all the catches (Jutagate et al., 2005), of which the shark catfish, Helicophagus waandersii Bleeker, was
dominant, followed by Pangasius micronema Blecker. Two Mekong giant catfish Pangasinodon gigas Chevey were
also caught (Jutagate et al., 2003). H. waandersii is a species targeted by commercial fishers because they fetch a
high price. They feed almost entirety on bivalve molluscs and migrate upstream when water levels begin to rise at
the beginning of the rainy season and move downstream as water clears at the end of the rainy season (Rainboth,
1996). H. waandersii can reach 70 cm TL and mature at about 30 cm TL with the adhesive egg type (Insiripong,
2001). This fish is in the Family Pangasndae which cannot use the fish ladder. Therefore, because of the importance
of H. waandersii for fishing, the objective of our study was to investigate the opening the sluice gate at the Pak Mun
Dam and the potential ecological benefits for facilitating spawning migration of adult shark catfish. This was
conducted by comparing the sexual maturity and hormonal profiles between areas as well as months in order to
determine if these migrations were initiated when a certain stage of maturity had been reached or when certain
hormones developed (Kestemont et al., 1999).

MATERIALS AND METHODS

Study stations

The study was conducted in the Mun River in Ubon Ratchathani Province (15°N and 105°E), northeast of
Thailand, from the lowermost region of the Mun River in Kong Jiem District to the vast floodplain area in Sawang

Copyright © 2006 John Wiley & Sons, Lid. River Res. Applic. 22: 1-11 (2006)
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Table 1. List of sampling stations

Station Location and details

1 The confluence of the Mun River to the Mekong River
2 Kang Tana: the first big rapid area from the Mun confluence to the upstream, deep pools also found
3 Baan Hua Heaw: first upstream area and connects to the Sirindhorn Reservoir via Lam Dom Noi Creek;

floodplain also found

4 Kang Sapue: The big rapid area incorporate with the floodplain habitat along the Mun River bank; deep
pools also found
5 Baan Bua Ta: The vast floedplain area of the lower Mun River

Weerawong District, Five study stations from the Mun confluence with the Mekong to Baan Bua Ta Village were
utilized. By using the dam site as the barrier, the first two stations are considered downstream and the remaining

stations upstream (Table I and Fig. 1).

Field and laboratory

There were five riparian fishers working as the data collectors for each station. At least five female H. waandersii
were sampled monthly from each station from July 2003 to December 2004, unless there were fewer samples than
the target level, The female fish were distinguished by having a genital pore that has no protrude papillae and then
confirmed after dissection.

After being caught, the fish were measured (TL, nearest 0.1 cm) and weighed (nearest 0.1 g) and the samples
were taken back 1o the Faculty of Agriculture Ubon Ratchathani University (about 80 km from the Pak Mun Dam
site). Ovaries were classified into six stages (De Silva et al., 1985) and weighed (nearest 0.1 g) for calculating the
gonadosomatic index (GSI, Gonad weight/body weight} x 100).

Stage V ovaries of 20 fishes were used for fecundity examination (De Silva et al., 1985) by fixing in Gilson’s
fluid, shaken vigorously and stored in the dark for at least a fortnight before the total egg numbers were estimated by
sub-sampling using the gravimetric method (Bagenal and Brown, 1978).

In each sampling station, four water quality parameters, viz. turbidity, water temperature, DO and nitrate
nitrogen were examined following the APHA metheds (American Public Health Association, 1992). Rainfall data
were obtained from the Ubon Ratchathani meteorological station,

Sex steroid plasma profiles

From January to December 2004, five live females per month, from each sampling stations, were taken for sex
steroids study. The blood samples were taken from the caudal vessel into heparinized syringes before studying the
gonad. The bleod samples were centrifuged for 15 min at 4000g and the plasma was stored at —20°C until further
analysis were undertaken of the level of sex hormones (Kestemont er al., 1999). Three sex hormones, viz.
testosterone (1), 17 S-estradiol (E;), and 17, 20 g-dihydroxy-4-pregnen-3-one (7, 20 SP), or progesterone, were
measured by radioimmunoassay (Rinchard et al, 1993) at the Faculty of Medicine, Khon Kaen University,
Thailand.

Analysis of Variance (ANOVA; one-way classification) was used to test significant difference among sample
mean plasma level due to effects of months and sampling stations. The model is

Yj=p+ai+eg )]

where y;; is the plasma level of the ith sex steroid in jth effects, p is the grand mean plasma level, «; is the effect
and &; is the error terra. The analysis was done by using the SYSTAT programme (Wilkinson, 1989).

Copyright © 2006 John Wiley & Sons, Lid. River Res. Applic. 22: 1-11 (2006)
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Figure 2. Length frequency distribution of H. waandersii samples in the study

RESULTS

In total, 228 female H. waandersii were collected throughout the study period. They ranged in size from 30 to 55¢cm
(Fig. 2). Sixty-nine fish were mature (stage IIl to IV) and 23 fish were spent. No H. waandersii were caught from the
upstream stations from February to April and in December 2004. Rainfall, compared to the other months, peaked in
August 2004 (297 mm) in the downstream area and July 2004 (287 mm) in the upstream area. In both areas, the
pattern of turbidity changes conformed to the changes in rainfall. The maximum turbidity were in June 2004 (75.8
NTU) in the downstream area and July 2003 (71.2 NTU) in the upstream area. Meanwhile, there were slight
differences in water temperatures during the stady period (Fig. 3). The other two parameters, that is, DO and nitrate
nitrogen as shown in Table II, were in the optimum range that fish can habit and survive (American Public Health

Association, 1992).

Ovarian maturation

Except for the stage II fish in the upstream stations, all maturity stages in females were observed both
downstream and upstream (Fig. 4). The majority of resting stage ovaries were observed from Aungust to November.
In the late dry season, in March, the ovary of H. waandersii developed and continued developing until fully mature
in the following rainy season (May to July). Spawning (stage VI) occurred concurrently in the same period (Fig. 5).

The changes in GSI were correlated with the development of the ovaries and were similar in both downstream-
and upstream-fish (Fig. 6}, ranging from <0.01% to 7.05%. During the study, the peak of average GSI was recorded
in June 2004 (4.42% 1= 1.90%) in the upstream area. Fecundity of the H. waandersii samples ranged from 21 550 to
191540 (mean: 84 614 142405) in fish from 33.1 10 54.2cm in length and 215 to 1244 in weight. The
relationship between fecundity (F) to Iength (L) and weight (W) were positive (Fig. 7) and the equations were:

F=1.278L>%% (R* = 0.47)

F=17170 + 116.5W (R? = 0.45)

Plasma sex steroid levels

Although there were no fish samples collected upstream from the dam from February to April and Decemebr
2004, the pattern of the changes of these plasma levels both downstream and upstream were similar (Fig. 8). After
reaching a peak in April or May, all three sex steroid levels tended to decrease.

Copyright © 2006 John Wiley & Sons, Ltd. River Res. Applic. 22: 1-11 (2006)
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Table II. The average (+£5D) and range of selected water quality parameters in the Mun River from July 2003 to December 2004

Parameters Downstream Upstream

Average (£8D) Range Average (£SD) Range
Rainfall {mm} 109.7 (£97.7) 5.4-287.1 97.8 (£104.3) 0.0-297.0
Turbidity (NTU) 22.3 (£23.6) 1.4-75.8 28.4 (£22.4) 4.3-71.2
Water temperature (°C) 28.5 (£3.2) 23.1-33.3 28.0 (£2.7) 23.6-32.1
DO (mgl1™") 6.0 (£1.8) 3.3-99 57 (1.7 3497
Nitrate nitrogen (mgl~') 2.0 (£2.9) 0.1-11.5 3.2 (2£4.6) 0.2-17.6
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Figure 4. Percentage of maturity stages of H. waandersii samples found in each station

High concentrations of the sex steroids were evident during the rainy season and, the profiles of the Tand /7, 20
BP plasma levels in H. waandersit ranged from 0.01 to 0.96 and 0.01 to 0.81 ng mi™", respectively. Meanwhile, the
level of E, was relatively low and ranged from 0.05 to 14.38 pg ml™" (Fig. 8). The statistical analysis showed tha:
there was a temporal statistical difference (p < 0.05) but not in terms of spatial (p > 0.03), for each sex steroid
concentration level (Table III).

DISCUSSION

In terms of temporal approaches, from the 18 months of study, we found that H. waandersii reproduces once a year
in the Mun River. It has a short spawning period that coincides with the rainy season, May to August. June and July
are the crucial months for spawning activity, since stage V and V1 ovaries were frequently recorded and GSI reached

100

Parcentage of maturity stage
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Figure 5. Temporal changes in percentage of maturity stages of H. waandersii samples from July 2003 1o December 2004
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Figure 6, Seasonal changes in GSI of H. waandersii in the (a) downstream and (b} upstream stations. Note: (1) number in the parentheses
represent the number of sample in each month (2) in the downstream, bold and italic numbers represent the samples in stations | and 2,
respectively (3) in the upstream, bold, italic, and underlined numbers represent the samples in stations 3, 4, and 5, respectively

a peak and then declined sharply. Insiripong (2001} stated that the spawning season of reared brood-stock
H. waandersii, in earthen ponds, is from June to September, but the optimum period is from July to August. The
minimum weight of a stage V female H. waandersii ponds was 340 g (Insiripong, 2001) but it was found tobe 215 g
(33.1 cm TL) in this study. For the hormonal profiles, it is known that testosterone (T) is a precursor of estradiol (E,)
production and following production, E; travels in the blood to the liver in the blood and stimulates production of
vitellogenin (Fostier ez al., 1983). Progesterone ({7, 208P) has universal action as a maturation-inducing steroid
(MIS) in most teleosts (Bhattacharyya et al., 2000). In this study, the peaks of Tand /7, 20 SP were mainly in May,
and peak of E, was highest in June, Therefore, the suitable period to spawn for H. waandersii was duning May to
June. For its pangasiid relative, the Mekong giant caifish P gigas, the peaks of T (0.06ngmi™") and E,
(47.8pg ml~'} were observed in May (Manosrot et al., 2003).

In terms of spatial approaches, the occurrences of mature and spent females and evidences of non-statistical
differences in sex hormonal profiles in both downstream and upstream stations, implies that the species need not
move upstream to the Mun River for spawning purposes and can spawn both downstream and upstream.
H. waandersii is reported to inhabit deep pools during the dry season, Furthermore, the deep pools are situated near
rapids, where fast flowing oxygen rich walter creates ideal spawning grounds for many of the fishes in the following
rainy season (Viravong er al., 2005).

Pangasiid fishes are recognized as migratory, albeit to a varying degree, and reproduction is clearly the primary
biological motivation for migration (Hill, 1995). The scale of migration ranges from more than 1000km in P, gigas
to less than 100km in other Pangaiids (Roberts and Vidthayanon, 1991). For H. waandersii, Poulsen and

Copyright © 2006 John Wiley & Sons, Ltd. River Res. Applic, 22: 1-11 (2006)
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Valbo-JOrgensen (2000) reported that, in the Mekong mainstream, they undertake a relatively short upstream
migration during the late dry season and/or early flood season into major tributaries (e.g. the Nam Ngum, Mun, and
Songkhram rivers) and moves downstream as water clears at the end of the flood season. This is the cause that why
no H. waandersii samples were obtained during the period before opening the slvice gates. The migrations appear
to be for both spawning and feeding purposes. In addition, an early dry season migration for feeding purposes has
also been observed (Warren et al., 1998).

From our study, it can be concluded that the guilds of H. waandersii can be classified as rheophilic type A: having
spawning gronnds and nurseries in the river per se (Schiemer and Waidbacher, 1992} and spawn during the rainy
season both downstream and upstream in the study area. Thus, the benefit of the management scheme of Pak Mun
Dam on opening all sluice gates during the rainy season does not help greatly in terms of spawning grounds for
H. waandersii, As a demersal habitant and bottom feeder, H. waandersii unable to use the fish ladder. Keeping this
management scheme obviously benefits nursery grounds and feeding grounds in the flood forest upstream. Payooha
et al. (2004) reported that the density of molluscs, especially the bivalve Corbicularia, which was the main food
item found in the stomach of H. waandersii, is highest in the Mun River during the rainy season. Viravong er al.
(2005) reported that after reproduction in deep pools, fishes move to feeding grounds on the floodplains and always
are accompanied by their sub-adults (Poulsen and Valbo-Jgrgensen, 2000).

Warren and Mattson (2000) recommended that a vertical slot fish pass or a Denil fish pass instead of a pool and
weir type because it may be more effective. But, it can be said in general that this dam opening management scheme
is advantageous to the fishes that cannot use the fish ladder to enter the flood forests upstream during the rainy

Copyright © 2006 John Wiley & Sons, Ltd. River Res. Applic. 22: 1-11 (2006)
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season. However, in the long run, the spawning migration will be facilitated since the area upstream of the dam
provides an excellent temporary recruitment area with many juvenile and adult migrating back to the Mekong
mainstream to inhabit during the dry season®!(Sverdrup-Jensen, 2003). If the tributaries are dammed, it will lead to
restricted access to the nursery and feeding grounds and finally cause in substantial decline in population of the
species. Sato et al, (2005) stated the importance of a non-regulated tributary to minimize the ecological impact of a
dam. MRC (2003) reported that, so far, there are 11 hydro-power plants in the Mekong tributaries and more are

Copyright © 2006 Jobn Wiley & Sons, Ltd. River Res. Applic, 22: 1-11 (2006)
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Table 1. Results of ANOVA on the sex steroids level of H. waandersii in the Mun River
Sex steroid Source Sum-of-square Degree of freedom Mean-square F-ratio p-value
Testosterone Month 3.875 11 0.352 30.377 <0.001
Error 0.487 42 0.012
Area 0.014 1 0.014 0.171 0.681
Error 4.347 52 0.084
Estradiol Month 1065.975 11 96.907 19.448 <0.001
Error 209.276 42 4,983
Area 7.040 1 7.040 0.289 0.593
Error 1268.210 52 24.389
Progesterone Month 2.324 11 0.211 23.228 <0.001
Error 0.382 42 0.009
Area 0.009 1 0.009 0.173 0.671
Error 2.697 52 0.052

under construction, especially in Lao PDR. Therefore, the further research on the actual migratory patterns, such as
by means of radio tracking, to the tributaries of the fishes in the Mekong River basin is desired to protect the decline

of the population in the near future.
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Dear Sir

The research work entitle “Importance to fisheries and reproductive aspects of the
black shark minnow (Labec chrysophekadion: Cyprinidae) between the downstream and
upstream areas in the regulated Mekong tributary in Thailand” (authored by Tuantong
Jutagate and Prathak Tabthipwan) is the follow up research from “Jutagate T., Krudpan
C., Ngamsnae P., Lamkom T. & Payooha K. (2005) Changes in the fish catch during the
trial of opening the sluice gates of a run-of-the river reservoir in Thailand in FME 12, 57-
62. In that work, Labeo chrysophekadion (former Morulius chrysophekadion) contributed
the largest %IRI of the catches. So, we used L. chrysophekadion as the representative on
investigating the benefit of the fishes from the 4-months opening all sluice gates
management regime.

We hope that this study will be the lesson learnt for other damming project
worldwide, especially in Indochina region, to find out an appropriated management
program and we can share our findings to the fisheries society. Thus we submit the work
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Very respectfully

(Dr. Tuantong Jutagate)
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Abstract
The importance to the fisheries of the black shark minnow Labeo chrysophekadion in the

regulated Mun River of the Lower Mekong Basin during the trial of opening all siuice
gate were investigated from July 2001 to June 2002 and reproductive aspects were studied
from July 2003 to December 2004. In the first trial, the percentage of importance relative
index (%IRI) of L. chrysophekadion varied and the overall %IRI were 18.6% and 32% in
the downstream and upstream area, respectively. In the second trial, the gonadosomatic
index and changes in sex steroid hormones (i.e. 7, E; and /7, 20 fP) of female L.
chrysophekadion showed that the species starts to mature at the onset of the rainy season.
Stage VI ovaries and continuously high 17, 20 AP levels were found only in the upstream
area. The results from the studies indicated that L. chrysophekadion is a rhithralic fish,
which requires the flood forest habitat upstream of the Mun River to spawn and rear
juveniles. As a representative of medium sized cyprinids in the Lower Mekong Basin, L.
chrysophekadion benefits from the management scheme of the Mun River. This study
may be the precautionary work that can be applied to other Mekong’ tributaries, which
are dammed or under dam construction, to find out the appropriate measures to conserve

the integrity of the fishes and fisheries in the basin.

KEYWORDS: Labeo chrysophekadion, medium sized cyprinid, regulated river, Lower

Mekong River Basin, percentage of important relative index, reproductive aspects



Introduction
The cheap protein source from captured freshwater fish is very important for poor people
living in the Lower Mekong River Basin. Fish species exploited in the basin are a diverse
group of more than 300 species (Sverdrup-Jensen 2003). Approximately 50 are of
primary economic importance and they mostly belong to Family Cyprinidae (Hill 1995),
which also includes the black shark minnow Labeo chrysophekadion (former Morulius
chrysophekadion). They are distributed throughout the Lower Mekong River Basin, from
the northernmost part in the Lao PDR and Thailand to the southernmost part in Bassac,
Cambodia, and the Mekong delta in Viet Nam (Rainboth 1996; Poulsen & Valbo-
Jargensen 2000). The largest size of L. chrysophekadion is up to 60 cm (Rainboth 1996)
and the size at 50% maturity is about 33 c¢m, with total spawning characteristics (Jutagate
& Krudphan 2004). This species is recognized as a potamodromous white fish (Poulsen &
Valbo-Jorgensen 2000). It is evident that L. chrysophekadion live in deep pools in the
Mekong mainstream during the dry season (Viravong, Phounsavath, Photitay, Solyda,
Sokheng, Kolding, Valbo-J@rgensen & Phoutavong 2005; Baird 2006) and move into
flood forests in the tributaries during the onset of rainy season (Baird & Flaherty 2004).
Although the flood forests, as well as deep pools, are important for the fishes in
the Mekong mainstream and tributaries, they are currently threatened by the damming for
hydropower purposes (Baird 2006), which can cause massive habitat destruction,
hydrological changes (Dudgeon 2000) and break down the connectivity between the
downstream and upstream areas. Mekong River Commission (2003) has reported that, so
far, there are 11 hydropower plants in the Mekong tributaries and more are under
construction, especially in Lao PDR. This has led to the argument that if the tributaries
are dammed and the flood forests upstream, which are the crucial spawning, nursery and
feeding grounds during the flood season (Sverdrup-Jensen 2002), have restricted access,
what will be the result in the near future? Therefore, in this study, L. chrysophekadion is
used as a representative of medium sized cyprinid fishes, which support the artisanal
fisheries in the area, to compare the differences between the upstream and downstream
area in terms of; (a) the importance of L. chrysophekadion in the fisheries, by using
percentage of index of relative importance (%IRI) and (b) the developments of sexual
maturity and hormonal profiles to foresee how likely the situation of declining fish stock

in the Lower Mekong Basin will occur.
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Materials and methods

Study area

The study was conducted in the Mun River in Ubon Ratchathani Province (15 °N and 105
°E), northeast of Thailand, from the lowermost region of the Mun River in Kong Jiem
District to the vast flood forest area in Sawang Weerawong District (Fig. 1). The Pak Mun
Dam is located 6 km upstream from the Mun confluence to the Mekong mainstream. The

description and regulation of the dam was already reported (Jutagate, Krudpan,

Ngamsnae, Lamkom & Payooha 2005). Briefly, the dam 1s a run-of-the-tiver hydropower
plant with 8 sluice gates with a maximum height of 17 m and total length of 300 m
(Amomsakchai, Annez, Vongvisessomjai, Choowaew, Kunurat, Nippanon, Schouten,
Sripapatrprasit, Vaddhanaphuti, Vidthayanon, Wirojanagud & Watana 2000). There is a
“pool and weir type” fish ladder connected to the dam, but only small sized cyprinids
(maximum 10 cm) can ascend the fish ladder (Sripatraprasit & Lin, 2003). To allow the
medium to large sized fishes to move from the Mekong mainstream into the Mun River
and vice versa, the government has regulated that all the sluice gates open for 4 month

during the rainy season, 1.¢. May 1o August.

Percentage of index of relative importance (%IR])

The temporal and spatial changes in catches of L. chrysophekadion was conducted from
July 2001 to June 2002 during the trial of opening all sluice gate for one year to study the
ecological changes in the Pak Mun Dam area (Jutagate, Krudpan, Ngamsnae, Payooha &
Lamkom 2003). There are 28 sampling stations, 11 and 17 stations in the upstream and
downstream areas, respectively (Fig. 1), where each station had riparian fishers working
as the data collectors. All the fishers were trained and the field manager visited them
every fortnight. Catches data were stored in the PASGEAR programme {Kolding 1997)
and the contributions of L. chrysophekadion in catches were represented as %IRI:

(%W, + %N, X %F,
}":(%m + %N, Jx%F,

i=l

%IRI = x100

where %W and %N are percentage weight and number of i species of total catch and %F

are percentage frequencies of occurrence of each species in total number sampled.
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The development of sexual maturity

After the first trial, the study area was divided into 5 zones (Fig.1 and Table 1) and there
were five data collectors for each zone. At least five female L. chrysophekadion were
sampled monthly from each zone from July 2003 to December 2004, unless there were
lesser samples than the target level. The female fish were distinguished by the absence of
the pearl organ in the snout area and then confirmed afier dissection. All sampies of
females selected were at least 30 cm in TL to ensure that the fish had already reached the
size at 50% maturity (Jutagate & Krudpan 2004).

After being caught, the fish were measured (TL, nearest 0.1 cm) and weighed
(nearest 0.1 g) and the samples were taken back to the Faculty of Agriculture Ubon
Ratchathani University (about 80 km from the Pak Mun dam site). Ovaries were
classified into 6 stages (De Silva, Schute & Kortmulder 1985) and weighed (nearest 0.1
g) for calculating the gonadosomatic index (%GSI):

Gonad _ weight

%GSI = 100

Body weight
Stages V ovaries of 20 fishes were used for fecundity examination (De Silva et al.
1985) by fixing in Gilson’s fluid, shaken vigorously and stored in the dark for at least
fortnight before the total egg numbers were estimated by sub-sampling using the

gravimetric method (Bagenal & Brown 1978).

Sex steroid profiles

The profiles of three sex hormones viz. testosterone (7), 17 B-estradiol (E;) and 17, 20 -
dihydroxy-4-pregnen-3-one (/7, 20 SP) were studied concurrently in the second trial
from January to December 2004. It was hypothesized that when certain hormones
develop, the fishes will move to the spawning ground to spend their eggs (Kestemont,
Rinchard, Feys & Fostier 1999).

Five live female L. chrysophekadion per month, from each zone, were taken for
sex steroids study. The blood samples were taken from the caudal vessel into heparinized
syringes before studying the gonad. The blood samples were centrifuged for 15 minutes at
4000 g and the plasma was stored at -20 °C until further analysis (Kestemont et al. 1999).
The levels of sex hormones were measured by the radicimmunoassay (Rinchard,
Kestemont, Kithn & Fostier 1993) at the Faculty of Medicine, Khon Kaen University,
Thailand.
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Results

Percentage of index of relative importance (%6IRI)

During the first trial 1,062 Labeo chrysophekadion were caught. The smallest and largest
sizes were 6 and 47 cm, respectively, and the average size (= SD) was 17.3 (£ 12.0) cm.
The overall %IRI of L. chrysophekadion to the fisheries in the downstream and upstream
areas were 18.4% and 32.1%, respectively (Fig 2). In 2001, similar incident occurred in
both areas, with less importance in the fisheries of L. chrysophekadion from August to
November and also extending to December in the downstream area. %IRI in the
downstream area increased from January to March 2002, dropped between April and May
2002 and then abruptly increased in June 2002 (Fig. 2a). In the downstream area, a
continuous high %IRI (i.e. above 40%) was observed from January to May 2002 (Fig.
2b).

The development of sexual maturity

There were 305 female L. chrysophekadion samples caught during the study period of the
second trial, ranging from 30 to 48 cm, of which 180 females were mature (stage III and
above). Samples were not obtainable in the upstream area from February to May 2004,
which was the period that the sluice gates of the Pak Mun Dam were closed.

All ovary stages were observed during the study. However, in the upstream zone,
no stage Il fish were observed and spent females were only found in this area (Fig. 3). It
was observed that the ovaries of L. chrysophekadion started to progress in late summer
with the onset of rains (March to April) and spawning occurred during June to October as
indicated by the results from percentage of maturity stages in Fig. 4.

The changes in %GSI were correlated to the development of the ovaries and
ranged from <0.01 - 19.7. From October to March, the ovaries of L. chrysophekadion
remained in a regressed condition with %GSI less than 5%. The peaks of average %GSI
were recorded in July 2004 (17.6 + 1.4) in the downstream area and in September 2003
(17.4% * 2.3%) in the upstream area (Fig. 5). Fecundity of the L. chrysophekadion
samples ranged from 36,400 to 58,600 (mean: 45,040 £ 5,872) in fish ranging from 31.7 -
41.2 cm in length and 968.4 — 2,014.6 g in weight.
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Sex steroid profiles

Due to lack of samples, changes of sex steroids could not be investigated in the upstream
area during the beginning of the year (January to May). Profiles of the plasma level of 7,
E; and 17, 20 BP of L. chrysophekadion in the Mun River are shown in Fig. 6, which
ranged from 0.03-12.47, 0.01-9.63 and <0.01-1.79 ng ml’, respectively. In the
downstream area, plasma T and E started to increase in March and they peaked in May
(12.47 + 4.05 ng ml™") and July (9.63 + 2.01 ng ml™), respectively. After reaching the
peak, T and £ tended to decrease.

The plasma level of 17, 20 SP were relatively low compared to T and £,. In the
downstream area, 77, 20 AP level in June (0.88 + 0.46 ng ml™") was quite high compared
to the other months. But the plasma /7, 20 BP level of fish caught in the upstream area
remained continuously high (> 1.0 ng ml™") from June until September and then abruptly
decreased in October. In November and December, /7, 20 SP were very low and could

not be detected.

Discussion
In the first trial, the contribution of Labeo chrysophekadion in the upstream area was
more important than in the downstream area. This is probably because L.
chrysophekadion prefer to inhabit the river areas that are laterally connected to the
floodplains (Table 1), which are known as the most highly productive part of the river
system (Hoggart, Cowan, Haals, Aeron-Thomas, McGregor, Garaway, Payne &
Welcomme 1999). Less and in some instances no L. chrysophekadion in catches in the
Mun River during August to November in both areas related to the period when the water
level in the Mun River receded. Baird & Flaherty (2004) reported that Morulius spp.
show a short migration out of the tributaries during the end of rainy season and distribute
themselves along the Mekong mainstream, especially in the deep pools during the dry
season (Viravong et al. 2005). Large amounts of pangasiid and silurid catfish catches
during April to May 2002 in the downstream area, as well as July 2001 and June 2002 in
the upstream area, caused less %IRI during the rainy season (Jutagate et al. 2005).

During the second trial, the two consecutive rainy seasons study indicates that L.
chrysophekadion in the Mun River spawns during June and September, which coincides
with the monsoon season. At this time, stage VI ovaries (spent phase) were frequently

observed and %GSI reached a peak and then decline sharply. This period is similar to
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relatives such as Labeo rohita (Sen, Mukherjee, Bhattacharyya & Mukherjee 2002) and
Labeo bata (Siddique, Chatterjee & Khan 1976). However, the fecundity of L.
chrysophekadion was relatively low comparable to L. rohita, which ranged from 90,415
to 323,209 in fish of 517 to 1,474 g (Sehgal & Toor, 1991), and L. bata, with an average
of 192,785 per kg (Siddique et al. 1976). A rise in testosterone levels indicates that
oocytes are fully mature and ready to ovulate (Kobayashi, Aida & Hanyu 1989,
Kestemont et al. 1999), which was respectively found in May and June in the downstream
and upstream areas for L. chrysophekadion in the Mun River.

Observation of stage VI ovaries only in fish from the upstream area, implies that
the success of spawning depends upon the access of gravid fish to a suitable spawning
ground, i.e, the floodplain or flood forest area. Exclusive spawning in the upstream area
of L. chrysophekadion in the Mun River is also confirmed by the appearance of
continuous high /7, 208P level, which has universal action as a maturation-inducing
steroid (MIS) in most teleosts (Bhattacharyya, Sen, Bhattacharyya & Mukherjee 2000}.
Sen et al. (2002) showed that 17, 208P of L. rohita peaked in May during the
postvitellogenic stage and eggs were shed from late June to July.

From the study, it can be classified L. chrysophekadion as a rhithralic fish
(Schiemer & Waidbacher 1992), which is a riverine species dependent on the connectivity
of the river with its tributaries and requires rhithral conditions for spawning and during
the early life stage. The vital role of the upstream floodplains in the Mun River for the
reproduction of L. chrysophekadion, as a representative of the medium size cyprinid
fishes, was obviously noticed and the measure of opening all sluice gates of the Pak Mun
Dam for 4 month during the rainy season is advantage for L. chrysophekadion to move to
the floodplain area upstream of the river to maintain its population.

The other medium to large size cyprinids, which are reported moving to the Lower
Mekong’s tributaries to inhabit in the floodplains during the flood season, are Bangana
behri, Catlocarpio siamensis, Cirrhinus microlepis and Cyclocheilichthys enoplos etc.
(Poulsen, Hortle, Valbo-Jorgensen, Chan, Chuon, Viravong, Bouakhamvonsa,
Suntornratana, Yooroong, Nguyen & Tran 2004). The reasons of entering the flooded
forests are both for spawning (Poulsen & Valbo-J@rgensen 2000) and feeding as well as
nursing the juveniles (Roberts & Warren 1994). The consequent result if the Mekong’s
tributaries are dammed without appropriated regulation is that access to the upstream

flood forests in the tributaries, which are excellent temporary recruitment areas, will be
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inhibited. Substantial declines in the breeding and feeding potential of the population in
the future are then likely to occur. Gray, De Silva, Ingram & Gooley (2000) reported that
the riverine origin Macqurie perch Macquaria australasica showed a gradual decrease in
mean relative fecundity and body condition after impoundment of Lake Dartmouth,
which resulted from the poor nutrition of the maternal females in the impoundment. Sato,
Bazzoli, Rizzo, Boschi & Miranda (2005) stated the importance of a non-regulated
tributary to minimize the ecological impact of a dam and still allowing sustained fisheries
in the Tres Marias Region in Brazil.

According to this study, appropriate measures to be of a mutual benefit between
hydropower and integrity of aquatic ecosystem in the Mekong’s tributaries, such as
building fish ladder or opening the sluice gates for certain period, are strongly desired.
Moreover, further research on the actual migratory pattemns, such as by means of radio
tracking, to the tributaries of the fishes in the Mekong River basin and fishing mortality

caused by turbine (Roberts, 1995) are also recommended to evaluate the impact of the

dam on fishes.

Conclusion

Welcomme, Winemiller & Cowx (2006) classified the river fish guilds, which
response to the changes in flow and geomorphology resulting from dams and water
diversion/extraction. It can be concluded that the Labeo chrysophekadion is in a
eupotamonic phytophilic guild, which shows longitudinal/lateral migration between
floodplain and main channel and use floodplain for breeding, nursery ground and feeding
of juvenile and adult. The fishes in this guild tend to disappear when river dammed to
prevent migration as evidence that there was no L. chrysophekadion catches in the
upstream area during the period before the first trial and sluice gate management was

implemented (Jutagate, Lamkom, Satapornwanit, Naiwinit & Petchuay 2001).
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Table 1 List and details of sampling stations in the second trial

Station Location and details

1 The confluence of the Mun River to the Mekong River

2 Kang Tana: the first big rapid area from the Mun confluence to the upstream, deep
pools also found.

3 Baan Hua Heaw: first upstream area and connects to the Sirindhom Reservoir via
Lam Dom Noi Creek; floodplain also found.

4 Kang Sapue: The big rapid area incorporate with the floodplain habitat along the
Mun River bank; deep pools also found.

5 Baan Bua Ta: The vast floodplain area of the lower Mun River.
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- Figure captions

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Location and map of the study area; <+ and© represent the sampling stations
in the 1 and 2™ trials, respectively

Overall and spatial variation in %IRI of L. chrysophekadion in the Mun River
during the opening all sluice gates of the Pak Mun Dam trial

Spatial changes in nercentage of maturity stage of L. chrysophekadion in the
Mun River

Temporal changes in percentage of maturity stage of L. chrysophekadion in
the Mun River

Seasonal changes in GSI of L. chrysophekadion in the downstream and
upstream areas of the Mun River. Numbers in parentheses represent number of
samples in each station. In the downstream area; regular and italic numbers are
for station 1 and 2, respectively. In the upstream area; regular, italic and
underline numbers are for station 3, 4 and 5, respectively.

Temporal changes of the three plasma steroids of L. chrysophekadion in the

Mun River from January — December 2004
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Fig. 5
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Fig. 6
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