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species which found in the deepest water was Hyropsis (Limmoscapha)
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Fourteen species of fish were found as hosts of glochidium
from mid-October 1988 to March 1989 which corresponded with the

gestation and elimination of glochidium of female mussels,
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The Site Survey and the Study on Reproductive Cycles
of Freshwater Pearl Mussels in the Central

FPart of Thailand

Wy -

fE

aculty of Science

Bangkok 10330

itants of lakes, rivers,
e been a number of studies on
their distrihutian,‘h‘% 9,‘ , duetive biology particulary in

Europe and U - and Vogel, 1987 ; Jones

et al., 1986 3 Ko sMorton and Dudgeon, 1984 3

Tedla and Fernande, 1969 ; Zale and Newves, 1982).

I TPy T -

mussels, Brandt (1974) reperted 3 families (Margaritdferidae,

b ahdiod bt $e bbb pdlld B4 ) s

Parﬁ'la (1985) studied on some aspects on ecology of freshwater amblemid
mussels in Thailand and showed the zonation pattern of 7 species of

amblemid mussel in the canal in Ubolrachathani Province,

The amblemid freshwater mussels have highly specialized life
cycles. Among the Amblemidae the eggs are moved into specialized

portions of the outer gills or both inner and outer gills (marsupia)



where they develop inte hooked or hoekless larval stage (glochidium)
(Brandt, 1974; th.n,_ 1989). Mature glochidia are released into the
water where they spend some time attached to mostly vertebrate hest,
which is generally a fish (Lefevre and Curtis, 1910; Atkins, 1979;

- Kraemer and Swanson, 1985; Jon t al., 1986); glochidia are alse

found infected tadpole (Ses 1y3 Walker. 1981), a salamander
(Howard, 1951) anc - sldha, inpreparation for

3 5 with fish is shown in

""

publication).

Figure 1.
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Materials and Methods

The irrigation camal (Fig. 2) has a length of 170 Km., and is
situated (Fig. 3) from Chainat Province to Saraburi Province. It is
a man-made tributary of the Chae Phraya river under the upper Chao

Phraya river agricultural project.

From September 1988 to September 1989, a field study was

carried out in 2 _types of habitat, One was the canal, which the depth
was lower than 2 metres, around the paddy field in Pathumthani Province,
Ayuthya Province, Leopburi Province, Saraburi Province, Chainat Province
and Nakornsawan Provimce. About 30 individuals of Pilshryochoncha
exilis, Physunio Superbus, Scabies crispata, Ensidens ingallsianus,
Uniandra contradens, Pseudodon eambodjensis, Pseudodon vondembuschianus,
were collected by hand, The other habitat was the irrigation canal
which the depth was higher than 2 metres. Nine sampling site, one in
Chainat Province, 3 in Nakornsawan Province,. 3 in Lopburi Province,

and 2 in Saraburi Province were selected. The samples were collected

by hand and bottom dredging.

Mussels ‘collected were ‘dissected and examined for their sexes.
Shell /lengthand incidemce |of females dincubating eggs ©Or glochidia in
the marsupium were recorded. Some were rea;ed for further observations
and experiments in aquaria. Histological study of gonads was also

done in some species,

The observation of glochidium was made both on the living
materials and those preserved in 10 % formalin. Shell length and
height were measured on the glochidium preserved in 10 % formalin

under the microscope using an ocular micrometer.



The fish were caught monthly at all collecting sites by
trawling net, floating nmet (Fig. 4) as well as by hands, and they
were seon preserved inm 10 % formalin., After which species, position,
number and size of attached glochidia were examined under the binocular,
Species identification of mussels was based on Brandt (1974) and fish
identifications were based en Swith (1945) and the Department of

Fisheries (1987). J

Results

Seasonal fluctuations in temperature, dissolved oxygen, pH,

flow rate and water level wers -faht':rnm in Figure 5.

S At 44
2

The distribution of Amhi§mid mussels over various depths of

bottom of canals were presented iﬁ:;ﬁgure 6 and their monthly length
frequency histograms were also constructed as shown in Figure 7,
These were interpreted Lo give ai-assessment of the time of larval

metamorphosis and sectlement as well as peried of growth and

reproduction.

The abundances of thé six speciés occurring in small irrigation
canals or canals near rice fields whichrmot more than-2 meter deep
with muddy bettow. The other two species, Iyriopsis \(Iimoscapha)
nyersiana and Physwnio superbus were usually found at more than 2
meter deep in the biggest irrigation canal. However Paeudodon
vondembuschianus ellipticus was found at only Lopburi Province in a
canal near rice fields and some small irrigation canals which the

depth was ranged between 1.40 m to 1.95 m with muddy bottom.



The monthly mean population of 8 species was estimated and
showed in Table 1, Shell length varied between 7 mm and 140 mm. The
biggest species was Hyriopsis (Limoseapha) myersiana, the smallest
one was Scables erispata. Juveniles and small individuals of mussels
( € 15 mm shell length) were shtained in Nevember, December, January
and February but the fmqmncy‘of @ccurrence was low in November and

absent from March and Mav.,

Sexual cyele, FTemale gravidity, Glochidial settlement

)

The rafio of males te :.E_e:uﬁles were as follows

Pilsbryaahma&a’émﬂis extiie .5 : 1, Physinio swerbus 1 : 1.1,
£ r \ A
hiandra contrafdeng rustica 1’* 1.2, Pgeudodon cambodjensis 1 ; 1.6,

/u ]

Ensidens ingalledemus 1 : 1, 1,,3-::&&1.&3 erispata 1.2 : 1, Hyriopsis
j-‘

(Limoscapha) nyersiaﬂq;_,l o« 31}?;531‘:59&9;1 vondembusehianus 1 : 1.

—

The outer or imner and mﬁtergills (denubranchs} of female
were mndified for the incubatien of ferj::.lizad eggs (marsupium)
(Fig. 8) in the suprabrachial chamber. Bn::-udmg occur in females
9-10 mm shell length in Scabies erispata t; 140G-150 mm in Hyriopsis
(LimoscgPhd) myePsidnd (See/Tb 16 2)~ o) a seasonal basis, the
occurence of incubating females of 8 species was greatest in December,

January and February (Fig, 9).  The incidence was lowest or no female

incubating marsupium in summer (March, April, May).

Glochidial settlement on fish varied from mid-October to
late March (Fig. 10). The highest incidence of settlement varied
with species for example Pilabryochoncha exilis in February: Scabies
erispata in January which was corresponded with the occurrence of

high frequency of incubating females,



The glochidia, with hooks or without hook on valves settle on

the fin margins or gills of fish and encyst (Fig. 11).

Twenty four collections of about one thousand five hundred
fish were made from September to August, 1989 (Table 3). Of 29 fish
species collected, only 1 ’f/g infected with glochidia at
various parl;.s of the A ﬂ chidial identification was

‘
srill wknown in a %spacial observation on

glochidium and hos onship iy Swnic swperbus in yellow

mystus Mysius nemupus were made, - can be concluded that smaller
fish were more hesz l
the peak of infec
(Panha, 1989)., Aln &_ i s the ami 1y C.‘-"Prinidaz., Bagridae,

Eleotridae fownd infected'by glochidia. See details in Table 3.

AOUUINBUINT )
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DISCUSSION

The quantitative distribution of Amblemid mussels was modified
in time and space by modifications of its habitat. One of the factors
inducing modifications of the density and distribution of mussels in
the same place was the stretch and depth of the water. In water with
large stretch,mussels are more widely dispersed over the pool and as
the water subsides mussels begin to withdraw as well. The zonation
pattern of many species of freshwater mussels was observed (Hanex and
Fernando, 1978; Panha, 1985). In fig, 6 the average density variations
of each Amblemidae population was investigatéd in the irrigation
canals and canals near rice fields was recorded in relation to the
depth of water'frém September, 1988 to September 1989. The biggest
species which was also the most valuable for pearl farming, Hyriopsis
myersiana can survive enly in the large and deep irrigation canal,
this species was found ét the depth ranged from 2 metres to 7 metres.

(Fig., 6.4).

In periods:with shallow water, thus with less extensive
surface, mussel density is greater and vice versa. However, the low
density of Pilsbryochoncha exilis at Chinat Province-and Pathumthani
Province im ‘April, May; June, July 1989, when the water reached its
minimal depth and covered with much wvegetation particulary water
hyacinth was accounted by the intense degree of silting. Thus the
canals became stagnant which led to an intense mortality of molluscs.
It is the reason then that why samples collected in May, June, July

1989, had high percentage of empfy valves (see Table 1 and Fig. 6.5).

Other factors affecting the distribution of mussels in the

canals were the nature of the bottom and the presence or absence of



vegetation. In places where the bottom surface was covered by a
thick layer of bare mud, the richesf fauna of mussels were found.

In places with silty bottom covered with vegetation (water hyacinth
and others), the mussels ﬁas extremely poor. Of the Amblemidae,
Pilsbryochoncha exilis became a dominant species while Umiandra
contradens and Ensidens ingalleienvis took the second place. In place
with sandy, deep, well-aerated bottoms, only, .HyrrzZOpS'zls rryemimf;a

dominated.

The release of glochidia generally follows a period of
incubation or gestation' which the peak varies according to species.
In the observatiom of gE&idal release in Pilsbryochoncha exilis,
Ensidens ingallsianus, Uniendra eontradens and Scabies crispata by
plankton net .collecting glochidia was found the short incubation
period about 1 month, Tﬁe first individuals of mussels incubating
marsupia was observed i; Sgptenber; the glochidia were found released
in the water im October (Fig. 9 and Table 4), and also the host
attachment begimning from October (Fig. 10). The incubation period
seem rather short in-all species, the further studies should be done
in the near future.! Most temperate zone species have long incubation
periods spanning autum and winter (Heard, -19.75;, Dudgeon, and Morton,

1983)." From the data of this study, warm and cold temperatures may

speed larval development and subsequent release.

In this study, some observation results of laboratory and field
were in agreement and demonstrated that some amblemid mussels exhibited
a high degree of host specificity. Hosts of Physunio superbus were
limited to two bagrid fish; yellow mystus Mystus nemurus and iridescent

mystus Mystus vittatus (Panha, 1989), whereas the only host of



Pilsbryochoneha exilie was cyprinid fish.

Host specificity of glochidia has been observed by several
authors; Lefevre and Curtis, 1910; Arey, 1921; Murphey, 1942; Tedla
and Fernando, 1969; Wile 1975; Zale and Neves, 1982 and Baver, 1987c.
They showed the data of laberatory and field in details such as the
susceptibility to attachment by th® glochidia, host specificity,

”
gloghidial metamorphesis in hosts. Murphey (1942) observed that in
nature the gloehidia of Wtiﬁem margaritifera attached on the
gill filament of fainhm: trouj; Jénd brown trout which Bauer (1987 b)

presented the géme results-in the laboratery works,

\ 4
/,
The relationship of fish and freshwater mussel was very

%4
interesting mfortmaté%j.nn.ly}j‘i/j_cases were roughly observed in this
study because of time 1;imitati@'a grant period. To change the
species composition md‘relativé)"hﬁndance of endemic fish fauna can
result in the ',Eﬁirreduetive failure of nusszl populations through loss
of required fril.’éh hosts. River systems inhat;ite:l by mussels, particularly
endangered spe;:ies, should therefore be ma;agad to retain their

remaining entemicfich fauna, at léast—uwitil appr—::pfiate fish hosts

for successful reproduction are identified.
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Conclusion

The report here is included on population study and some

aspects of reproductive biclogy of eight species of amblemid mussels.

Of the eight species of Amblemidae present in the canals
observed, the population of Pilsbwoehoncha exilis was investigated as
the species dominate In the egosystem surveved both in number and in
distribution. Insidens £ngmﬂsimuﬂ, Uniandra contradens and Seabies
crispata are the second dominant. Pseudodon vondembuschianus was

rarely found at only Lopburi Province. The biggest species which is
et

also the most valuable for pewg. farming, Hyriopsis myereiana can
survive only the large and deepiji;;zgigntian canal., It was found at the

depth ranged from 2 metres to }'-'fﬁj:res.

2

Female mussels gestation Was started from September 1988 to
oy
N R

April 1989, 'The patterns are qu:l:l:e different from each other in eight

species of mugsels. Release of the ova into suprabranchial chamber of
gills takes place from September in all species except Pseudodon
cambodjensis and Hy¥lépsie~(limoscaphal myersiana fertilization
occurring there a:;d developing larvae being incubated in the modified
outer orsboth outer and inner demibranchs, . From September, 1988
through March, 1989, 'released glochidia attach to the fins and gills
of fish hosts, The peak of incidence is in December or January which
depend on mussel species, The incidence of infection to fish hosts
corresponds with the occurrence of high frequency of incubating females

(gestation),

Fourteen species of fish were found infected by glochidia,

particulary family Cyprinidae, Bagridae, Eleotridae.
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Table 1. Hoenthly mean aumbers of elght species of amblemid wuseele at different areas (25 In2 per area) &, Chainar Pravines;
B, Hakarsnaowsn Provimce; ©, Lopburi Frowince: D, Savaburi Frovince: E, Ayutthaya Province.
Specles . Filsboyoohemeha exilds, 1. lhdendre comiredens, 3. Fhydwde siperdiad, 5. Peeudodom cambodiensis,

5. P woidembusoiilaning, b, Bepidens ingellaionus, 7. Scables ordispate, 8. Eyriepsts (Limoscepha) ryerélana

1ea 1948
SPECIES 5 o M b 3 | ¥ M A H ' ] ]
! A 8.0 86,3 69.8 4B a8, 8 1.0 .0 5.0 | 96,0
; 5 9.8 | 5.5 | 631 | 7.0 | B4.0 77.8 | w3 | 953
[ £0.0 60,3 54,0 | 69,8 a7.4 86.3 92.3
b A | 113.8 | ws.8 1085 | 108.8 | 113.8 | $6.0 |108.0
E 5 2.5 B5.0 2.5 6.5 1.3 | 109.0 58,3
F A 5 . 2.0 | 8.3 | &8.3 | 413 ma | 326 | 49.8
& 3 L0 2. 38,3 8.3 344 [ ]
c N 56.0 | 46 | ss.0 | 414 48.2 | a1.3 | &5,
B 1.6 | Mo 2.0 st | &r2 | sis
! E w0 | 2700 | 3.1 3.2 #.a | sse | o0
| 5 A ¥ 5.6 .k 2.0 1.3 | 1o | 150
¥ o | w7 5.0 | 11.3 1.8 wa | 12,3 | 10,3
f c -\ - - - - - -
1 L w '\\ 4 13.6 12.7 4.8 1.4 lo.& la.%
E X . - - - - - -
g A . h 1 11.8 11.3 13.0 11.% 13.3 10.9
8 % - - = - - - -
[ & 1 7.0 13.2 13.8 12.4 14, 13.@ 12.3
] i 18.4 11.2 11.6 15.0 17.3 17.3 16,2
r

Mom S o e

b Hﬂ 5.0 17.4 16.0 17.1 15.3 17.3
17.4 17.2 FIH 1.2 16,6 18,2 16.0 17.3 18.3
1a.1 183 15.2 6.1 12.3 15.7 13.3 11.5% 15.0
12.6 11 11.0 11.3 1.2 13.0 1z.0 13.0 12.5
ﬂ ﬁj ﬂ f] 1.7 11.3 l6.8 11.5 15.0
-7 1. j 2.1 11.0 14.5% 11.3 13.7

G.0 1.6 16,3 1a.0 I.w 11.5 14.0 13.3 13.0

] 3 ) 1504 1 +3 15.3 16.8 16,3
13 1 | 19.6 ' .0 14,0 14.8 5.0
4 K i ] 1 .8 13,5 11.8 1.0

A 7.9 13.6 1.0 0.0 11.9 1.6 7.1 (1] B.& g, 3 10.0 9.8 1.3
L] Tale 1.0 9.0 0.6 T8 1.3 12.0 4.3 .7 4.0 a5 9.3 4.3
¢ 1.0 1.4 1.6, 14.3 11.2 13.0 9.0 Il.& 9.6 10.3 1.3 7.0 9.3
'Iil'

- S

2)_
=

.6 5.0 1L.0 7.6 6.6 8.0 1.0 6.1 1.3 9.5 11.5 10.0 11.8




lable 2, Cize range of ferale carrying margupium in eight spacie

arblemid mussels.

[/}

Size Range
(rmm. )

1. Pilsbrvoch 63 -~ 134
2. Pliyswito € 48 ~ &>
3. Unzandra c 28 ~ 62
4. Pseudodon carb 67 - 85
5. Pseudodon vonde 5% - 83
&. Ensidens ingallsieiwu 3 -~ (a

i}
8. Hyriopstis ‘115 oscapna) rjersiana 78 ~ 16C

AONUANEUINT
ANRINITNINENAY

165637
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Table 3 Fourteen species of fish and percentage of infection by amblemid
glochidia, based on collecrions from Canals at Saraburi Province

and Ayutthaya Province, Decesber 1988 to February 1989.

Fish Ha- % infection

examined

33.8
26.9
47.0
45.9

44 .4

63.6
69.4

45.4

07.4

Hor.opter.i.daz

RO ﬂ”ﬁ

Handidae

T Wb | 171001 o

q Ophicephalidae

L thanna etriatus 14 35.7
Belonidae

M Xenentodon emcila 9 ' 33.3
Ansbantidas

N I'richogaster microleris 67 433
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Table 4 The numbers of glochidia collected in plankton nets

from September 1988 to August 1989 at Ayutthaya

Province.

Month . of glochidia collected nearest mussel

1988

Septeuwber

October

264,000

167,000

May -

FUANEUIMT
f«gWﬁmmmummmaﬂ



Figure 3,

Fipure &4,

Figure 5.

18

Terend for figures

Ceneral life cycle qf hwater pearl mussels.

2, Ilrrigation strict, Hakornsawan Province,

b & smal

' 3 N, Nakormsawan

iﬁuri Provinecs).

) used for fish

Pathumtani ?rnvince froo Saptemhar 1288 to Septamber 1989

“ﬂ"ﬂ?ﬁ Ij“i‘f'l‘)‘é"""”“"
oxygen, pH. 1 stntinn statiun Q‘furfact

QW"]@*@W%ELLNWV]’J‘W el 1N E

Pigure 6,

The distributicn upon different depths of bottom of eight
species of Arblemid mussels from sample areas between
November 19{8 and January 1989. (Specles 1-8 are crdéered
as in Table l; a, 133 Em. canal Nakermeawan Frovince;

b, Chainat Frevince: ¢, Inburi, Sinpgburi Frevince;

d, Lopburl Frovince; e, Banmoh, Saraburi Prevince;

f, Ayutthaye Province; g, Pathumtani Province) (6.1, &.2,
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5,2, €.4, the distribution of Iyriepsis (Limmescephe)
rversiana in a bip irrigation canal =zt 1, Chainat; 2, Tokli;

3, Chenglkae; 4, muang: 5, Banmi; 6, Thakae; 7, Lopburi;

B, Banmoh. 2 of empty wvalves of
t Chainat Provinee and

2} from September 1238

Fipure 7, cpulation structurc of
from Hovember 1988 to
ered as Table 1), The

ince (species l-4, 7, 8},

fyutthzya I'rovince

Figure 8. guilis (arrews) collected

@ Noverber 1983,
" O EREIET
ATV A

I-‘if:ureqm. incidence of infection of fourteen species of fish by

pvince,

¢lochidia cf freshwater musscls from September 1283 to
Septemher 1989, Svecles A, B, C -----, 1i, N are ordered

. ag Tahle 3.

Mioure 1L, tlechidial characterictic of imiendra contradons.
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Fijure 1. The plochidia of imimidre contradens settled on tail of
swall cvprinid fish Cirrhdan juliieni (A), and en pecteral

fin, zbdomen (arrew) nositicn (B).

AONUUINYUINNS )
ANRINITUNINEAE
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