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ABSTRACT

The seasonal variations of digestive diverticula in the scallop, Patinopecten yessoensis
culturing by sowing method were studied by microscopic observations and individual measu-
ring of the shells collected monthly from Abashiri Bay located in Hokkaido, Japan.

Digestive diverticula index revealed the seasonal variations which showed the highest
value in May and July, and the lowest value in December through April.

The highest number of tubules per mm? in the preparation of digestive diverticula was
counted in March. But, in September and October the number of tubules decreased to the
lowest value.

The relationship between gonad index(X) and percent of lipid tubule(Y) as an indicator
for the transference of lipid in digestive diverticula into the gonad was expressed by an
exponential equation, Y=145.6X %%,

It was suggested that the lipid in digestive diverticula showed the seasonal variations

might be transferred into the gonad.
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Simpson, 1982) 53 YA AAI} ' Aoz EHA ov, AN Aquipecten irra-
dians®) 7%, £FER B5EY) RFMRS KRS F53 Holo} 15T KiEkrol FAI= ook 8L,
Kift sTohME FREMAETe] b3t $oi(Sastry and Blake, 1971). L&\, &&E ¥
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ZEE SR
K BO) ST HERE B JEES 3zl WY MERE HER o) 2 (Fig

1), B3 %% % (Chang et al, 1985)9 A8 FA—3F AUt dFA 19823 97 H
1984 59714 BHE AF§ ASE IT7AUE &9 T 48 & B A=E $sln, YT

Okhotsk Sea

Fig. 1. Abashiri Bay where the specimens were collected. A : Abashiri Bay, N . Lake Notoro, S
. Lake Saroma.
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1. ALER 552 FEML

19823 9¥%¥E 1984 5¥71X ARZ A WEEE BoTEE JHev e BILEE Ble
1982 9¥ 9] 7.52 RE 1299 5.87HR] WolX| 1, kit Buvbe o] 53l 49 5-H T FolA]7]
A]%hf}@l 629t 198319 KAl 7.99] @34t ol F BILEE FHE A ottt 1984
d 5¥dle K PR RS 9.871A EolFozM, sFSRE 2ALN AXHA HolA1
BFREE o FH#EHS EAHFig 2).

2. BItE®R WE] FHRE

BIEEE Ak HEHE 1 mm*E AEe 58 BEET 2, 19829 99 & MY KM@
4379 o}, 1 T F7187] A EE fikiE A2 AL b 2epath e, fiokiie]
BT HEo 2 55 dA g3yl Agste 19834 10€4 7 AL 4£5 Vel 19844
3¥dl= MEH o8/N2 & PIEHiRIFY REMEE Jehdoz ), MILEE Ak BmEE 4
BHE QY 2712 dAH HoA I FikiHE £33 Aol Rolxl= ZEFigtErS Vel th(Fig.
3).

AAE AT BLEES ARELS B335, Chang et al.(1989)°) o5t EF =G niEl
AR =, IBRMBRE7Y 50% o1 EAdt: MES TIEIEE. (Fig. 4-2a, 2b), 1 °]9j9] Wé‘%
FIERGRFMBE : (Fig. 4-1a) 22 FEIY ABEA HEE 1 mm?Wd &5 F My v
A A3}, 19823 9¥olT JERSMEC]) AAQ 85% 2 & WREMKEFY KREMEE urs}‘a_o_»},
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Fig. 2. Monthly changes of digestive diverticula index. DIP . drifting ice period.
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Fig. 3. Monthly changes of the number of tubules per mm? in the preparation of digestive diverti
cula. DIP : drifting ice period.
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Fig. 4. Classification of the tubules in digestive diverticula. 1. Non lipid tubules, 2. Lipid tubules.

B © basophil cell, Di - digestive-secretory cell, L : lipid cell, Lu : lumen. The units of each
scale are microns.
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Fig. 5. Monthly changes of percentage of the lipid tubule and non lipid tubule in digestive diverti-
cula. @ : lipid tubule, B : non lipid tubule, DIP : drifting ice period.
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Fig. 6. Monthly changes of percent of lipid tubules, gonad indices and water temperatures at 30
m depth in Abashiri waters. @ . percent of lipid tubule, Il : gonad index, A : water tempe-
rature, DIP ! drifting ice period.
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%2 EEEE L9tk I olF KT FBRIMEY 8L wolAed vie] Al EHe Sl
A-E Holi JYuir}, o] 58l 4~5%o] HW §iE 9¥ AYAE= WoE AME HEE M =
o} A pkFhiAe) dAIE Boldly, KB AREFMEE S ¥&& 71 Rolzith &, I F7E oA 1049
AZ7AAE KR 453 34 BEEE BHMEe Sy, £EE FHe otde 3¢S
HozMN, MILEEANY EHaES &9 ¥l dsted EMHRY AZEse Jehis w9y,
AT fRRS] M8 s WHR BAE Holx Yt} o)A e A E B2 dlo rlelv] o A RS fRR(O
o} BeRFARE HER(Y) 3 BAE 38, Y=145.6X"°"°9) iiRBEER o2 A Ed(Fig. 7).
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Fig. 7. Relationship between gonad index and percent of lipid tubule.

4. Alggiel BLERS| BB @t

3 e AT fEES BILEEY EREY BEAME Ao, i Zhze] £aEsie}
HIEETEC] M= A3 ske 919 Elgol ], EHERIS Iikiet MRS BE/F JYeive J55
7hgel ZAME BILEE ME Alsc] F2 B o8 £ilss 54 vehdlxa sl (Fig
8-1,3). ZL2vk, A H v EDPFIEAS] Lo RREH S BB ET Y el S AL R Aol BiLEES
Mol ZA ol a, ME LR 2 HEEMMEe Bty wiEsE F899 Ak (Fig. 8-2, 4).

H, #MifrE A 23 R MRS M- 43 BLEEAME 2o I8l
MR 739 fE ol EAske K (Fig. 9-1, 2), MEENC ok JiEN = IEiER o2 A9
BERERe] JIEME 7t d3ldAE 73] A4 BHMRE 71 AF 247 Q399 (Fig
9-3, 4).
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Fig. 8. Cross section of the genital tubules and digestive diverticula tubules co-existed in the same
tissue part. 1. Ovary(Ov) in recovery stage and digestive diverticula(DD). 2. Ovary(Ov)
in early spawning stage and digestive diverticula(DD). 3. Spermary(Spm) in early growing
stage and digestive diverticula(DD). The units of each scale are microns.
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ZHEM] MALE S IEEE L) Bt e 4/L8r © AEBILEE ol o3 BN SR ()| -,
1978), B&W5e] X (Takahashi and Mori, 1971a, 1971b), fEB <) E&T W/ (Vassallo, 1073)
S AR A7t o] R0l vl Yoy, AL I TUE M) FHAEEY B Mol Al <]
R #MLE A7 fie EREMES AMEE 8 #9) B 5 (Suzuki et al, 1968)9] 11
ATk & BRFElA Mot 2helvle) WLETEY dolA SRS B 8tE 9~109d 7HH
B2, 490 7HE AL @RS e ok $9, Jbig 3900 IR ElE BA SRS BFERE
Zhejulol M fRRf & B9 BMUEAS & BFFEe] R AX AT 2 A 7)7F M2 e Bhe kEIEES
2edle ME LS Aold 7IQlele Aoz Bk duu, K BIe) Wi 2L B 9 x5
Saromai#iE TR 7tejulNE 5~790) 744 Ba, 49 718 AL FHAGH)] - #, 1978) L
BoeM K e R FEH o2 2ol2 Ueh g, o AL, & kst 5% fas
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Fig. 9. Higher magnification of the section of oocytes and epithelial cells in digestive diverticula
tubules co-existed in the same tissue part. 1. An oocyte in growing stage. 2. Epithelial
cells of a digestive diverticula tubule in growing stage. 3. An oocyte in mature stage. 4.
Epithelial cells of a digestive diverticula tubule in mature stage. The units of each scale

are microns.
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Hzxal A i 7hel ) AT E o] iRERI7) Saroma#iE ETEM 7Y (K, 1976) 9l Hl#] 2~3
Y AFDrhe E(1986)9) Fkol vlFo] B u, sheju] o] FEBERETCIV HiEe Aol 9%
Aoz ddg) ol o], stelvle] wWLET oA gl =4 2 BIMEE 353
ME R EEH #LE Holt Bhe fiifEe “HKANMT ofF 4 v glanz v FridlE
ERe & 5 Ak FIole srelnd g Aol e o EolY Akl ws Mt EEAA
VA Ee BER 24 9te Bi(Prakash etal, 1971 5 B0 %, 1984) % AAME Hiol feltkolets
25(Yasumoto et al,, 1978)°] BHEAY B o, & oM BILEEAS SR EHSE
WMEL HQ Ae oz AEHRY T B2EAMNI 2 Aoz AAW

Bd PeE S-S #%E 7hel v ol M= 4 (LB F#k(Takahashi and Mori, 1971a 5 #)I] - #k, 1978)
7} H#% e ik(Takahashi and Mori, 1971b) 2.2, A. irradians (Sastry and Blake, 1971)%}
=22} 7ve 8] 39 Chlamys hericia(Vassallo, 1973) | M BugttE RAITHRELZ BILEES flsol
ATEZ EBEE AL Busty ok & HRrdA stele BLER) EAdle BEVHE Bl&9
ARHES AR HE Add 5o e MR A, F—EENdA Y ALt BILERE
BB A T JeliEe] Bo) e dattol wel MEs T v B HiLE# BhaET
fpEge] waate] Alolo] WAHF #Ho| ¢SS R F, Fig. 10014 EIBI/RS uhel ol
AR e mEole BICEES fEifol SRS, AEKe] e 15 FHHUY BILE
ol fgiho] AMEE BRI T £o.

Hu: sultiplicative stage
G: growlng stage

M: mature stage

S: spawning stage

R: recovery stage

Fig.10. Diagram showing the seasonal variations of digestive diverticula tubules, gonads, and lipid
storage in digestive diverticula tubules and its’ transfer into gonads in Patinopecten yessoensis.
The dots in each figure indicate the lipid droplets.
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