LI

- y -
1ANANT DB

1% 15| ﬁﬁUWQH "ﬂ?ﬁuﬂﬂﬁnﬁﬁﬂlﬂTﬂQﬁﬂﬂﬂﬂlﬁU?lﬁmﬂﬁ11ﬂ VduﬁﬂﬁﬁUT uaz

ﬂsﬁﬁ

Jirs

ﬁﬁﬂnuﬂﬂﬂﬁdquﬂﬁfﬁﬂnlﬁﬂzUU?ﬁQﬁUﬂﬂﬁG 1 "omuﬂuwuﬁﬂrmmﬁnuﬁnuwm

s
MEE I ENEnTIINs La YR dnunay quaaﬂrmuuqﬁmuqﬁh 2521

v t ]

Luuumrwﬂ "dvinannadnas uqaaﬂunanﬁrLvrmtnnTnmﬂquﬂuuuaqn
1muﬂﬂwuﬁﬂrmmﬂuuqumﬁn nﬁh1m11MUﬁﬁﬁﬁnrm14m~La T Inydy

jﬂﬁﬂdﬂfmuﬁﬁawﬂﬁﬁh 2518

L o 1
(Foquht  mwuaBuetuud 90 ( Mytilus smeragdinus Chemnity )

: | o ] N
1engrdTanar  i6 /2525 nedlT raunsan nTUUT NS AT EvTag

'3
INBnTussdunTU 2525

. 1 7 L]
auing  wazdeun eaTe " Hng 1Az L aug1ede luds s Luslnay

) . 1 - u
rendnrdsanas  stud 872524  naslFzuIunnT ey NTIUTINe ArEwr Nl

qvi9y

Bayne

4
LAMATUATEARNT Y 2524

L4
Lty y TEINYY anunrﬂuum , @oua AfEdey , faga deuans
"nqrﬁnnﬁlﬂﬂﬁnuaqﬂﬁQﬂwtnﬂ~ﬂnua stmLﬂuTﬂﬂﬂﬁnmuavaquﬁaﬂau 9
]

1UW lﬁMﬂﬂ?ﬁUﬁﬂﬂﬂﬂTﬁﬂﬁTﬁd" ﬂﬁﬂ?ﬁﬁ?ﬂﬂﬂfﬁﬁﬂ?ﬂﬁﬁm ta ﬂmfﬁﬁﬂﬁﬁﬁﬂﬂ?

iﬁﬁﬁinfmﬂuﬂ3MUﬁﬁﬁ 2521

s Boele "ﬁérine mussele ) : theidr ‘ecolegy and) physiology"

495 p, Cambridge University Press , 1976.

Bolster , GaCe "The biology and dispersal of Mytilicola intestinalis

Steuer ¢ a copepod parasite of mussels." Fisbery

Invest , iond Ser. 2 (18) (1954) : 1=30

B¢HL:, B, "Effects of adaptation to reduced salinity on filtration

activity and growth of mussels (Mytilus edulis L.)

Je._exp. mar. Biol. Ecol. 10 (1972) 44 - 47



78

Bubel , A "Celiular responses to shell damage in Mytilus edulis L."

J. expe. may., Biol. Ecol. 30 (1977} 1 - 27.

Budhaw 4 GeE. Repair of the shell in species of Anodonta.

Proc. Zool. Soc. Lond 148 (1965) 107 - 12k.

‘Cambell , Se.A. "The occurrence and effect of Mytilocola

intestinalis in Mytilus edulis". Marine Biology

5 (1970) : 8% ~ 95.

Cheng , TeCeo in The Biclogy of Animel Parasites pp 477 - 487 ,

Saunders, Philadelvhia , 196k.

Cheng , T.Co npPerivaséular leucocytosis and othexr types of
"
cellular reaction in the oyster Crassostrea virginica
experimentally imfected with the nematode Aﬁgiostroggxius

cantonensis" J. Inveidt Pathol. 8 (1966) : 52 - 58.

Cheng , T.Cs "Marine mﬁlluses as host for Symbiosis with a review

of known psrasites of commercially important species.

Adv. Mar, Bioi,. 5 (1967)

Chew o K.K. Sparks , A.K, and Katkansky 4 SeCe "First record of
Mytilicola orientalis ~Mori in the California mussel

Mytilus californianus Courad" J. Fish Res Bd. Can

21 (1963) 3205 = 207.

Chew , K.K., Sparks 4 A.Ke & katkansky , Se.Ce "Preliminary results
on thelseasonal sige dist;ibution of Mytilicola orientalis
and the effect of this parasite on the condition of pacific

oyster Crassostrea gigas" J. Fish. Res. Bd. Can.

22 (1964) 1099 = 1101. :



79

Chinabut , S. "Studies on the parasites of bluegill, Lepomis

Macrochirus (Rafinesque) from west point reservoir."

Master's thesis Anburm University , 197%.

Coe, WoR. and Fox , DeL. "Biology of the c¢alifornian sea mussel,

Mytilus Californianus." II Nutrition, Metabolism, Growth

and Calcium deposit." J. Exps Zool 93 (1943) : 205 - 249,

Cole , HeA, and Savage , ReE. "The effect of the parasitic copepod,

‘Mytilicola intestinalis (Steusr) upon the condition of

mussels" Parasitodogy 41 (1951) & 156 - 161.

Davey o JeTe, Gee, J.Mc and Moors , S.Le. population Dynamics of

Mytilicola intestinalis in Mytilus edulis in South West

England, Mar. Biol. 45 (1978) : 319 - 327,

Ellenby , Ce "A copepod parasite of the mussel new to the British
fauna," Nature 159 (1947) : G645 - 646,

Fox , HeMs "Haemoglobin and bilverdin in Parasitic cirripede

Crustacea." “Nature 171 (1953) : 162

Grainger , Je NoR.""Notes on the biology of the‘copepod Mytilicola

intestinalis  Steuers', Parasitolegy k1. (1951) 135 - 1h2.

Hepper L) BeTe- "Artiflc1al infection of various molluses with

ggtzlicola intestinalis "Steuer Nﬁbnre 1%2(1955) 250

Hepper , B.T. "Environmental factors governing the infection of

mussels, Mytilus edulis , by Mytilicola intestinalis

Fishery Invest. , Lond Ser 2 (20) (1955) : 1 - 21.

Hockley 5 A«Re "On the biology of Mytilicola intestinalis (Steuer)"

Je Mare biol. ABBe UeKe 30 (1951) H 223 - 2320




&o

Hrs = Brenko , Ms "The study of mussel larvae and their settlement
jn Vela Draga Bay (Pula , the northern Adriatic sea)"

Aguarculture 2 (1973) : 173 - 182.

" Humes , A+G, "Tisbe celata n. Spe 5 & harpacticoid copepod from

the mantle cavity of the edible mussel in New Brunswick,"

J. Fish. Res. Bd. Cen. 11 (1034) : 816 = 826,

Kent. ReM.Le. "The influence of heavy infestations of Polydora

ciliata on the f£lesh content of Mytilus edulis.”

J. mar biol, &58.. UK, 5§ (1979) : 289 - 297.

Mann , H. “"The significance of the copepods as parasites on sea
animals used eéonomically." Proceedings of the symposium
on crustacea. Part. 3, Marine Biological Association of

India , pp 1155 = 1160 Mandapan Camp, 1967.

Marshall , S.M. and Orr , A.Ps in The Biology of A Marine Copepod.
Oliver & Boyd , Edinburgh 1955.

Mary , R.F. and krishnan, G. "on the nature and role of protein
constituents of the cuticle of crustaceans in relation to
permeability.of the  cutiele .t Mar. Biol. 25 (1974)

s 299 - 309.
Moore , M.N. and Lowe |, D.Ms HThe cytoiogy.and cytochemistry of

the haemocytes of Mytilus edulis and their responses to

experimentally injected carbon particles." J. invert. Pathol.

29 (1977) : 18 - 30.

Newton , W.L. "The comparative tissue resction of two Strains of
Australorbis glabratus to infectioﬁ'with Schistosoma mansoni."

J. parasit. 38 (1952) : 362 - 366,




81

0dlaug s T.O. "The effect of the copepod-, Mytilicocla orientalis
upon the Olympia oyster , Ostrea lurida.™

Prans. Am. microse. Soc. 65 (1964) : 311 = 317.

Pauley , GeB. and Sparks , A.Ke. "Preliminary observations on the
acute in flammatory reaction on the Pacific oyster

Crassostrea Eigas.“ J. invent. Pathol. 7 (1965) : 248 = 256.

 Reddish , K. "Copepods associated with Tndian Molluses - (E)

Anthessius mytilieolus N.Sp. from Mytilus viridis at Ennore .

J. mar biol., Ass. India 8 (2), (1966) : 290 - 294,

Rohde , K. in Ecology of Marine Parasites University of Queensland

Press , 1982.

Ruddell 4 Cele "The fine structure of oyster agranular amoebocytes
from regeneratlng gantle wounds in the Pag¢ific oyster ,

Crassostrea slgas. J. invert Pathol. 18 (1971) : 260 = 268.

Siddal 4 S.E. "A clarifzcatxon of the Genus Perna (Mytxlldae)"

Bull of Mar Seci 30 (1980) : 858 - &70.

Sindermann , CeJs "Principle diseases of marine fish and

shellfish. 368 p. New York y Academic press, 1370.

Sivalingan , P.Ms "Aquaculture of the green mussel, ¢ Mytilus

viridis Linnaeus , in Malaysia." Aquaculture 11 (1977)

297 : 2.

Smyth 4 J.Ds "Introduction to Animal Parasitology Thomas ,

Spring field 1962,

Tripp M«.Re "Cellular responses of mallusks." Annals New York

Academy of Sciences 101 (1963) : 467 - Loly,



mMAtUIN

Fixative :

1 'y BOluin .

Glacial‘acetic acid 5 ml.
Formaldehyde 40 % 25 ml.
Pieric (Sat. agueous) | 75 ml.

2. 10 % formalin :
commercial formalin 10 ml.

distilled water S0 ml.

Staln :

1. Delafield Haematoxylln

Haematoxylin , ' 8 &
' 95 % ethyl algohoel 250 mle
Ammonia Alum 16 g.
Water o T 800 ‘ml.
Glycerin - LOO mls
ﬂ~aﬁu§1uuaanaaa5 warazeny alum Tuia uauaﬁta~a1uﬁaaaq

v v

L uaavatnuglycerln felarsyan 5-6 dﬁnﬂu ua1?01ﬂm potassium

permanganaté’| |Q«% NiM ﬁea~a1ﬂ1uuﬂnau 10) mls

2. Countqpstain :
1 %cosin \ 95 % lethyl alcohal

Paraffin Section

i. Fixation it anendnfei (wranmﬂaan) ugaslurmn Bouin
48 falue fn adductor muscle oon 15n:r1nrﬂaqutanuuannﬂtﬂﬂtUﬂ
dunien uaz Mantle ma‘Thwwannnagﬂou faglrzann 5 1., vivlalus
Tu_7o A Ethyl alcohol twaaﬁaiu%tuaaqmﬂa pieric acid ﬂﬂﬁqﬁ
uﬂﬂmqﬂ 1ﬂatﬂaaﬁuﬁrnm9 21l ey 70 % Ethyl alcohol Tﬂutﬂavuuﬁu1

un 7 i
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2. Dehydratlon
muwmum'm 70 % Ethyl alcohol m'lﬂmﬂu
" 4, 90 % Ethyl alcohol 6 mTuq
R
2, 95 % Ethyl alcohol falammeulnouffonnm 2 afl
3, p-butyl alcohol 1 2l
3, Clearing
. [ I 7 [} e '
vafasyaalulalnsusly Xylene | 4 4alug
4, Impregnation ‘
funﬂummﬂv-mam'luﬂau mvﬂ‘mmunn'la 62..¢c
1. mmu'mua Lis Ty Xylene uAy paraplast 'luanma':u 1:1
trzing % 9Ty
-
2. uﬁiu para‘ plast VA ﬁﬁTHi
1
5. uﬁqu paraplast 1 F2129
amwmfu’lnmrrLﬂnnmﬂnmumumr mmw.m‘lu paraplast
< - v
ufamaln
5‘Seption Cuttiné
- - : iﬂ‘ 2 d' -4 . .
WEIANE I L LB ED b i parapiast— BURANABULNAY 56-57
- t 7] .
\palaeE S9INAn Serial Sectionfil  Mierotome IUIN 6 Micron
6. Procedure for Preparing Wax Section for Staining
1. W1 Way Sestion nmma'lzm

2. uﬂa'lammae'lu Xylol drsuan 1-3 uAd mamvn para plast

o luwn |

de

[

3, hydration Tﬂuuﬁtﬁatﬁadqufuﬂam;ﬁe o faill
'n—butyl a1p¢h01  1 uﬂi;
90 % Ethyl algohol 1w
90 % Ethyl alcohol 3w
50 % Ethyl alcohol .1 o

1 7
u'ﬂnﬁ“u % U



84

7. Staining
v P ' 4" v, v ¥ v b
youdlannitd haematoxylin 20 UMW URITIAWAIUINGY
v 2
aqeuynd lunta (0.5 % BEL agueous calution ) U8V dehydrate M
70, 90, 95 %- Ethyl alcohol uavumTu easin- (U 95 % Ethyl alcohol)
1a3d NI AUEDY cosin o 95 % Ethyl alcohol

8. Permanent Slide preparatiom

‘aty v L 4

[ ] £ -
sueuslasmueyduaraviat fuglaamarial
[ ] L

-

1. umqu ab solute alcohol ~J=2-UTH
. 1
2. urlu xyreRe | 20-30 "Wl
- .

3, mount AU Canadg balsam

nﬁrLn?auﬁ%aéﬁaninanaﬁufhﬁnuﬁgou Géanning Electron Microscope (SEM)
1..534ﬁ3aéﬂa;5u Saline (0,85 % Nael )
2, Fixation i germaiin’ 4o o 11290 3 F T
34 anslumindu 10 U
h. Post-fixetion W 2 % 0soy (lu Buffer ) tihiaan
1.éﬁinq (u?awunr:maﬁuqaaaTﬁwwaﬂLﬂauulﬂuiﬂﬁﬁﬁw
”

) d v o ar o
5. Dehydration M Ethyl alcohol - NANENNANU

'35 % Ethyl alcohol 260 uW
5078 Eiuyl 2186061 207U
70 % Ethyl alcohol 20 WM
95. % Bthyl |aldokoX 26’ AW
n-butyl alcohol 20 W
p-butyl alecohol 20 uW@
6. ﬁﬁﬁ5ﬁ£ﬂa1ﬂﬁﬁuﬁﬁra:ﬂﬁﬂ Intermediate fluid fad
35 ¢ Freon” 113 U Absolute ethanol 10 - 15 @
75 ¢ Freon 113 1“ Abéoluté ethanol - 10 - 15 Uﬂﬁ
100 ¢ Freon 113 ‘ 10 - 15 u¥
100.% Ffebn 113 ' 10 - 15 uqﬁ
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] .
o, WwWasyeltadly Transitional fluid o
Freon 113 ﬂﬂuTu somb  Tela w quupdl 45 - 60 'ﬂfhnawuﬁh

Mln 1000 ﬂﬂuﬂ/ﬂf $1 1furaan 20 W ﬂaauﬁvﬂﬂﬂwLnnauaanuﬁvuuun uua

nrnnﬂuuntaaqe~1nnaﬂﬁﬂqmuaqaum
A qu"" v
8. uﬁﬂ1ﬂuﬂ01ﬂ11dua=?ﬂuu stub ©  lsnafnfaundlviinman stub

| 4
9. uﬁTﬂ Coat(Metal coating) \$394 . coat MM Carbon  WaZ
mumu A_.u" - Pd n’nﬂﬂ Vacunm .evaporator

} 7
10, Walifnwamy  SEM
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Sources of variatiog df 235 M3 F F 0.05
Station 2 200 100 8. 1t5 3,84
Depth 2 114,67 5734 4,84 3484 -
Error b L7 41.83

' Total af /1| 362
tusany (2525)

Sources of variation (af S8, | - Ms F F 0.05
Station 2 248.22 | 124,11 35.97 3084
Depth 2 80.80 | LO.45 | 11.72 | 3.8k
Error b 1%478 245
Total 8 342289

ey - (25252

Sources of variation af SS S P F 0.05
station 2 166.89 | 83.45 1,65 3, 84
Depth 2 héezz 22411 1+ 29 3. 84
Error L 71,78 | 17.95
Total 8 284.89
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&7

sources of variationd df 585 MS F F 0.05
Station 2 160.67 20.33 14,18 . 3. 04
Depth 2 74,67 | 37.33 | 6.58 3. 84
Error L 22,66 5067
Total 8 258

nINgIRY (2525)

Sources of variation af SS S F F 0.05
Station 2 7"" 37 3.7 3081}
Depth 2 L2 21 2.1 2,84
Error b 40 10
Total 8 156

8 P (2525)

Sources of variation af 55 MS . ¥ F 0.05
Station 2 1.56 0.78 1.28 50 84
Depth 2 0.89 0.k5 | 0.72 | 3084
Error b4 2,45 0.61
Total 8 | 38.89
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Mywu(2s25)

_|Sources of variation df SS HS F 1 F 0.05
Station 2 32.89 16.&5_ 0.88 3 8k

Depth 2 9.56 | 4,78 0.26 3.8k
Error L 7Lk | 18.61
Total 8 116,89

namy  (2525) \

Sources of variationy df 55 MS F F 0,05
Station P 5517.56. |2758.78 2,00 3. 84
Depth 2 5407,56. |2748.78 1099 3484
Error 4 5507.56 |1376489
Total - 8 2236.89

AT (2525)

Soruces of 'variation af SSs MS F F 0.05
Station 2 40,66 20633 2.-64,' 3,84
Depth p 22,5 11.25 | 1.46 | 3.8k
Error 4 } 30, 84 771
Total 8 oL
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MS

Sources of variatiop df 58 F F 0,05
Station 2 37.56 | 18.78 8.90 |  3.84
Depth 2 10.89 5.45 2.58 3,84
Error 1 B4k 211
Total 8 56.89

unrany  (2526)

Sources of vari'atimlx daf 3S MS F F 0.05
Station 4 108:22 | 5he11 |7 9093 z,84
Depth 2 30489 15,45 2.84 | 3.84
Error L 21.78 5,45
Tgtél 8 160. 89
- "4

puUMINUE (2526)

Sources of variation @ af 85 - | 1S F. F 0.05
Station 2 104 .22 52.11 9,93 %0 84
Depth 2 2,88 e 0.27 3,8
Error h 21.12 5025 ‘
Total 8 128,22
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Sources of variation af ss MS F F 0.05_
Station 2 | 156.22 28.11 7.85 | 3.84
Depth 2 11.45 1,15 | 3.84 -
Error 7 -9.95
Total 18489
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fumy  (2525)

Sources of variation —df 58S MS F F 0,05
Station 2 11 4748 5.87 10,46 2, 84
Depth 2 3.13 1057 2079 30 8"{'

 Error L 2 o203 0.56
Total 3, 1p.12

(Equu (2525)

Sources of variationf df S5 MS F F 0.05
Station 2 95,40 | 47.70 23.13 3,14
Depth 2 ?01‘*5 00?5 0035 5081‘1’
Error b - 8.25 2.06
Total 8 105.710

woEnanu | (2525)

hources of variation aft SS MSs F F 0.05
Station 2 2.79 1¢39 9.1k 384
Depth 2 Oo 79 O. 39 2058 3. 84
Error L 0.6% 0.15
Total 8 4,19
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af

Sources of variatio S5 MS P F 0,05
_Station 2 0.96 048 6,59 3. 0k
Depth 2 0.17 0.08 1,15 3, 84
Error L Q.20 0.07
Total 8 1ot

nragnn  (2525)

PBources of variation daf 85 MS F F 0.05
Station 2 D2 0,06 10. 4k 2,84
Depth 2 0.01 0.0065 1413 z, 84
Efror L 0,02 0.0057
Total 8 0.15

amnn (2525)

Sources of vapiationl | éf 53 NS B F 0.05
Station 2 2,77 1439 12,38 3084
Depth 2 0.2k 0.12 1.09 3. 84
Error L&‘ 0.""5 Oo11
Total 8 3047
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Sources of af 58 - MS F F 0.05
variation
Station 2 0.58 | 0.29 | 28.34 3. 84
Depth . 2 0.03 0.013 1032 3084t
Error L Ol O% 0.010
Total 8 0,65
qa1hu (2525) -

Bources of variation af 35 - MS F F 0.05
Station 2 1109k 5,97 6,15 2. 84
Depth 2 5.5908. 2.75 2,84 | 3.8
Brror ks = 88 | o.97
Total -8 21,33

NWOHINAEY  (2525)

bources 6f variatio  df sS MS F F 0,05
Depth 2 0.46 023 0.29 3, 8L
Error 4 3,09 0.77
Total 8 b, 28
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ok

sources of irariation af S8 15 F F 0.05
Station 2 0.005 | 0.0025 5 3, 8k
Depth . 2 00002 0.001 2 3o8£‘[‘
Error L 0002 | 0.,0005
Total 8 0.009
" unrarn (2526)
l
bources of variation af SS M5 F F 0.05
Station 2 400 2.00 4,86 2, 8l
Depth 2 206 1003 2,51 3. 84
" Error 4 1.65 0. k1
To“cal 8 7071
- 4
puAIE (2526)
Sources of wvariation af sSS MS E F 0.05
Station 2 32051 16,26 b2 3.8k
Depth 2 10,13 5,07 L, ko 3,84
Error ol 4,51 1.13
Total 8 47,15
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sources of variation af SS MS F F 0.05
Station 2 0.95 0.48 3.9% | 3.84
Depth 2 .72 . 3.8k
Error L ¢
Total 8
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400N 1
Term daf sS MS F F 0.05
Between group 1 9.43 9,43 0.77 2. 84
Error 388 Lhotolaad 12.24
- Total 289 L758,55
- [ ]
a0l 2
Term’ af 55 S F F 0.05
Betweenlgroup : 1 650 6,58 | 1.08 3, 8k
Error 118 25L5,62 609
Total 419 | 2552.2
e
doniin3
Term af 5S MS F F 0,05
Between group 1 4,88 4,88 0.25 { 3.84
Error %28 6402.56 | 19.52
Total 6407, Lk
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waziludilafiven
a1
Term af sS MS F F. €.05°
Between group 1 2. 95 2.95 1420 3,84
. " Error o2 1 985.62 4 2.45
Total 5oz 986.57
.
407N 2
Term Jag ss MS F F 0.05
Betveen grow® 1 417 h.17 | 2.21 3, 8l
Error 384 725,76 1.89
Total Z8E 729.93
et
40MUN.3
Term as 58 us F F 0,05
RBetween group -1 }.52 " 3052 301k 3.8k
Error 439 1491.68 1012
Total Lo h9s5.2
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