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K55 (Cladocera) M RBIMTPERECBT 5/ N OB CTHD. LOXMPIRKERYT 77 T
VOEBELBRETH D, SR HAEN EAMLR T 55, WEBRELAEL, BIE, K\ i
5% &R T\ B HEHEL Evadne, Podon ¥ X O Penilia 3J&® 5 % 8 BB ¥ 75\~ (Baker?; MORDUKHAI-
BorTovskor?). = DI A ELOWEM LI\ 2 WS, v MBI 7 ) VY 3 v a o 1 Bosming
coregoni maritima HEBLTRY, FHBE 7 74 - H AT (Pontoaralocaspian Basin) 7%»
bi3, ThHTHERLEEE S OBEXRESh T2,

GERAEL, DEEERCSD 5 CHETS C LA BCED BTV 52, o X 5 EEE Y
e, GEBWT S b vhTiE, 2\HUE (Copepoda) IHB L TRMCIISD Vx5, LAl
BABEDOEEH HVIIKBC L Tk, ZLSRCHEL, B 777 v OXELHERELRY
(Locuueap®, Boscu & TayLor®®), %ﬁ#@é@%%ﬁﬁiﬁ@i@ﬂm%&\fi%?&&%ﬂ?@’f%%ﬁ@257.9
T ERHBRTWA,

WERAECE\ T, WKESEFAB, BAER (U4 © X TERhCER S hiciid,
FORCHEHENCRAL, HMCEREREOFRE oo TRIESh D, REFESANH T CHESIBRL,
HeD I ATD (KIRIED B L IRE B\ D) R RAETHEENET DA, C OINIHREBORER,
EEIhDDEEXDA TS,

BAROAEERL, ©0 X5 CEASE—AEARYER VEL TV b Th 5, MERZEOH Tl
LR AR OEESHL, BAEREEAC ST AR CHEVGEMENCSS L\ 2B, TOT LITKAR
DEMPBERED <2 — vH, —BRIOTBRORECHE D LIMINTIRER T2,

Ferb~ & 5k, BERAETEERERC VS, E0kdbdo T, ThbBT HH%R
3, WAKERICOWT SRS { OB L TEED . Lasl, X 75 v+ vholB
L LTORMA X ¥ I ATMCED SR DD, FECOWTOAEYFEN, ERFHTRSHIED S
hTED, BBEFrORE BRI TELIdBbhs. ¥ ¥, #E Polyphemoidea 12T
% & Baker?D it Monterey Bay BED 4 e oW CEHEMIOURBFM R L T, LOHRTEHhET
T, St BT AR AESLT\5, Jorcensen® (3IEEOILERFKIRIC KT 5
Evadne nordmanni {Co\THE, HFEED I DL L, Bamerince” 3 UL EE Clyde Sea
k5 RGO L YRR 2T e - . Fic Cuene® (EE BT D E. nordmanni 3 X Podon
intermedius ORIIIBRM A IO O\ TH 1z, Bfi Boscn & TayLor®910 13, Lk AKFEHER:
Chesapeake Bay 1235t} % Podon polyphemoides DA OWTEELMRELZE TS, Turrior!® (3
g, Lion #ickit % Evadne BOME, SOV THENEs, RABORAROWRLTLL D
F Lt vbis (Tuirior!?). Morbukral-Bortovskor? (A4 £ 3 o v aflopReh A CYgEM
A TEBRR LTS, #ACHE - 7 71448 - B cosrBACHET 5% offficonT, &
EEBOWRITIbh Tk b (Morouknar-Bortovskor & Rivier!® £f#), HEEAREOMECSE
i EECANFNMRLBORO0H 5.

—7, Sidoidea {cJ@ ¢ AME—DIGERTH S Penilia avirostris T2oTi, # ¢ Caror1!® % STEUER'®
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s & DEYFHIBIZA D HH, Locunean® X » TLMRe kT 20 MeBT a3 e h, £ofT
KIEO YR O LEVE S X sk, Deria Croce 5 XOFOXFEHRESIC LS, 1, B
HETAIIORAE, WAIVYR, BHEARN, Bopk, HEEGOHZEL (Dera Croce!®I®, Derva
CroceE & ANGeLINOY®, Derra CroceE & BerTanin2®20222h24) Derra CrocE & Gaino?®20, Gaino??)
DB Tbhook 5. BiH kTS P. avirostris &2\ TiE, DoLcoroLskaya®,
PavLova®30 35178 Brakod® pZhZhigaifvioal, EES, EMAR, MAINOLE L 2Tk
fo. IR UL BHIBWT, HLBEOEHEDOFER XD P. avirostris OKERBIENFZ 5 &\ 5 Ffin

355 (ZeLezinskava®®, ARTEMCHUK & ZELEZINSKAYAS®). 7olsAfEicBId 5 1964 LRTOBFRIL
Locunean® #B@EIN T\ 5,

VD B03% - T, AT 2EERAFCBT 5T HEm i, BEY O=W o Penilia WO
TORBRILDELT, 77 v 7 b VN RIERS R SRS, Yamazr»™ 13, KHPAIED 7
v 7 b vRHEEET 3 —HOWROHRT, FHIC KT DA E LT Lic. 02, Kixucar%, 5o
M« DI X ABRESMCOVTOMRL, REDC L 5REKDIREMLE L ToRAMOMHEC AR
THEREND D, FBPBOZEHRE L, ABCIslT 5 EAOEFIRT, F155 - STk
Crpft - EHEOWR L o CTHifshhis. b1z Fothc, Evadne, Podon 35 L0 Penilia O 3 JBOZEFHIH
B LI oo i Lic, FhickiCEE D Rk - EEs, #ifers2e) &, P AdiK
HeEAEOERBCBETIMELHKBL, RECES T3,

BERAEIREEIOEBMED TS v 7 t v ThHD E—RCRBINTE LA, Wisore® (X E. nord-
manni HKBEHTHBREHE LES L\ 5 RS AL U TEx fo, Filthig oW CEAEOEHD i
%F~F: Trecousorr® |3, Zh b2t 1,000~2,000m OBFCHBDORBC LR LI, I {Rllic
£ 5T, JbkFEE (Gieskes®®), FAFPE (Loneuurst & SeiBerts?), 35X U'HIEPE (Deria Croce &
VENUGOPALS®) 12 351F 5 WEHER DO S A S avic Sh, IWERKIROA 6T, AFRBTHIhbOR
ERLRBENOOHD L5 TH L.

LI AT, HLOWREDRIKC L2 bLT, BEMAROENICET 2 @H - HEIRLEEH LTV
7eu~ (BainBripge”; Derra Crock, FAfS ; Bosch, fAfE). oD LI RRC BT 2EEN BB DRI
DEYPE AR E R LT 2B ORI E oo Th bbh, BiE, &, HEE—FCHAIHYRD
AH =R a—Ig S OBEELARBFIENELTAOE FHRINDIFEREL > TS,

A, b BB RE O LB S, WEA KRR O AANEEREET TOKREELEHDTHE
RICAT b D X STt » e AT ORI ES & LTEREEL bR B WD LE, HARR S OXRER
HHMOMIMNEFOLABEIh (FBED), TORRFIEILEBOBBCHMI W BHCE- .

FTORBNA L S, AT EOBRRAAEBERY D, BUBHD L OEERCEWT, »UH LA
IDLBHIE AT EELLRAD T, B TEELDIERBEREL LTHEYTHSH I LBDbIS.
WO ETHIEL, KBREEYRADICETD, NEEOER - AEEOFMEMS 2 L/ ERNCERTH
D25, T X5 EAN L OWERAROHEIE LA L TobhTuie

DD EEYERL, EEIRER, BENERRBOMEGE - BEKEC T, BERAROERYEN
BTl oT e, RRHLL OKBCHET 2 3B S B oV, BEE TelbhicFHNHER, 2
A, AR ST A MEOEEA RS, SEOBECHLI S ETHLOTHS. TP TEEL, AF
CEEEO T2 % L LTHEETHS LB D BERAERAIPORRC ST 28FELAL, 1970FCE
TEDOFERTRL, FOEBOT, ZROVTHLRET ST AT (Ones? 5 FHH®). heh
L S BIGENAED AT - BECETAMENR L Tlobh b ERMFFLI. b, JRKEHE
B\ Th, BAEMANY (23] L LT, BPSEOAAZIFBIhIzEbhd (Bosch, TAfE,
197247 B).

ARROBBTHRIATIGHE, TEETE S BERFERRFAEE, b B8Ol VBHOBRE
T5. EFroARIHCH, ERSE L bR, PORER CHHTRC SR ERRBEBCEL SILBELAHT 5.
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ERER L D ELDDRDI o TE, FUMKAEREMER FHUR L v 2 AR SHEH L RRO BB
D, FERE HEEE RREEBHE,SOIRELPSYEVE. CIRRLLVRHOBELERT .
A, FEL, ARSI EKEERITAHE “Acartia” TEHE HET - T3 h, EEMEE, BRE
(b | KEML T - 7. BEATHELESE K, IMREHETRZALORA—R, 21 boM
EMAEERIE BT 5. 19684 L OREIIIKERMESHRENBOFEFRO SH 2B &
HHRELTHELEL, &b —BoRNERbVCERC SHNT S - kB, HHBE, B 5
FEBEROZRCBILHELHT S,
B8 Penilia avirostris DT AP B L EE R SHRE ST i1 2V 7, ¥ =/ 7 K% Norberto DeLLa
Croce ##2 (Istituto di Zoologia della Universita di Genova) X D T 5 KREBTH 5.
T35, RFFFEO— L, ERMCEE 3 X OREFAATAERE G AR RBREEIS CRRYFIEA : BEH 56119
B LVT76126) i X » TiTlebhicz EXME L TEELRT 5.

HEIZBVICHRFE
1. Rk
FFR AT IR - Tk Fig. 1 33X0 Fig. 2 @Rl X o, BEAEOR ShRMcrET S, H
BIIH1,900kn2, AREW36kn? (FH®), hiificis CEECED/ NG X » T, L OHEEE &0
B RS EhD, AKBILEDOMED BAT, HFENEOH THE S NEHIMEEOMWEERE Sh Ty

BH, APREBBU T, 196740k, EptyrdEiE (IBP) oNEkgRo € 7 A ik &
fob, B, R22bv, VIR, FTIvIrry, A2FVT, —REERECETAMEN EHDTHER

i w SEA OF JAPAN N .
< 0
y HONSHU i

e |

O, (o]
HIROSHIMA
O,
34N
SH'K({:&L, ACHIBANA BAY
(o)
PACIFIC OCEAN
33N
: FL

Fig. 1. Map of the Inland Sea of Japan, showing the location
of Bingo- and Hiuchi-Nada within the rectangular area

which will be reproduced in Fig. 2.
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Fig. 2. Sampling stations in Bingo- and Hiuchi-Nada. The rectangular
area in northern Bingo-Nada will be reproduced in Fig. 3.

Dotted lines represent 20 m contours.

FUKIIYANA

Fig. 3. Sampling stations in northern Bingo-Nada.

Dotted lines represent 20 m contours.
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CATebh T, BECE > T %5 (JIBP-PM- PIEH™).

AR CTER, BELTR-ESE Fig. 2 8L Fig. 3 wind,

AKIBOBIRCE LT3, ko JIBP-PM-P#GIIC X » THRAE O RN IR TETWAH2 (Bl
WL - HAPBR), BHICE ST D L, BB - B LR - BRIE KT A ERTED. it
w3~4 AEARBL hEEMAERTHERBHERY, Thai9 Bh~THE T . K~FORIIREK
RAGR L DBHh, BRIALS, MR- B, BROBENDHRTKRD S KBRCEKITESD LW
bhn (JEE™).*

1) BFPEERAR  REERLETHEMOBKE X VIRAT2FTER BHRKER) oKAOCKEL

B FITHKET, BEFET L D PREICE DK,

1) ZEKE : MEZSEYE TN O BB RN OWKOENE L KK,

i) PSRRI ¢ P64 - FRRATHOBEETEMNRTRO, BRCRKOPEL R L T 5 KK

V) AR BRI ROSTHEMOKE L VIRAT 2FTEROKANTZD SN DB, FHF

LIEL 1) AKIHX D AELARELBEHEEOTD LI DK

V) EEEPRKER  AMCEELNKE L, EHDECHEBTROKADT T HKIK.

FERoOSEEE, AR THEHE LLEMAL, 1), i) 0 2KEEXBL oK ic, TWwb &
Hbhb, Tihbb i) KBt St 4, 5, 6 5, iv) Kk St. 2, (3), 7 2%, v) Kigazik St. 1, 8,9
NEENSD,

2. BROBRALZDTICRKOSH

75 vy VIREROER Y MBI, TROEBOWTER - MIEXTTE - 1.

KB SB  BRASBEEHBS IO — A x —BEH GRESBNK ET-5 &) wX5.

HEE - BEBEE  LEXBERABLAGTRK LRk, M Knuosen OPEREEE (BRI
FB™) HDEYY 2 A —x— (BREFEE SM-E28) wX b, $h#E X Winkier O 1) v 2%
& OAML™) w X hERELT.

BEPRE : EE30emD Seccur HEMAHREHAWTRIE L.

KRR : BT TE= % v VIEWREST PHS-2 B L, HEXBHMBE SPI-1 B 26 LTHI
ELT.

3. FILYPORELBVICEHE

BARAEOFEHUBERLIMLARL oL, BCRITHEAXHRVT, EERERTI7 v 27 vk y
b (BfE23cm, BAR46cm, @HFES0cn, FEHXXIZ) OEER X (—EORENLREET) CL-TT
Sy b vRBELL. BEMRRELDCRET 34~ ) v (X s7r 7 A7) V) AR RD X
SEMLCHEE L. Zhba50/\ L 100ml i X 5 ROOEERXETDb, 2ml 5205
Ly, ThZhoPihbhicBARY WREFBEBE T TRECHE L. LA ->T, T3Tokk
EDL/SEGLI/I0EBE LI Licicd.,

T3V vERy OB AEHTA X 5B, PR HERA Lo ok, HEREREE 1o
W ORICBRE LU TRLIEA, FKEZ100%E LTEHELECOT, BEEIFCPCESRELATHS
ZERieB,

BESMORAECIL, —EOEEDHWKEYFERE VT HBWIE, 7V y 7 ARV 7 HFT 504 4> 10040
T’ T XX13 O aiE - T E R » P CIRBLT, 77 v 2 v kBRELL, HEHFEBER RO KL
RAkRTH 5.

4. HABOHEANE
HB LKA 3 BRIMRHERICR 5D T, AEMORE R Fig. 4 KR LB OWTTi oz,

* ZhHRDWTE, SR NMUIBRTEEEO ZERC LB L2 AME L, RLTRHADELXERT S,
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Evadne

Penilia
Fig. 4. Method of measurement of Evadne (A), Podon (B), and
Penilia (C). In Evadne and Podon, body length (b), and

in Penilia, gross length (a), were taken as standard.

Tishb Evadne ouTid, B L DA E TR LK * (gross length; BakerP) & L, HIEHOE
2 BhABEIAIS X W BN (caudal furca) £ ¥ ThERE—E#ME (Bainripce?) & L 7= (Fig. 4 A).
Podon TIIIANG & VR E TRLRE L, BMEE S EENIREGE &b 5 8 L BT o 4 52
AR L LI (Zhix Baker? D\ 3o¥p % morphological length 124z $35\y) (Fig. 4 B). Penilia ¢
i, BUREX DRBERE COBBYEREL, R VBAEERE T EELE L. AETRUENES
ORI &Ry BEEAR L L (Fig. 4 O). ROBRLMEBIE, FHIERLEE—FEME
B GEIV) ko THRELLMEY AV,

& R

1. 855 - ke
1-1. HAE\
AR & D HEREE - BEKE DHER I N CBERABRIKDOIESETHS.
Superfamily Sidoidea Brooks (=Tribe Ctenopoda Sars)
Family Sididae (Bairp)
1. Penilia avirostris Dana (=Penilia schmackeri Ricuarp)
VAT IYva
Superfamily Polyphemoidea Brooxs (=Tribe Onychopoda Sars)
Family Podonidae Morpukuai-BoLTovskol

2. Evadne nordmanni Loven JNVFRVvZRYIYva

* COBEBEIEECIERETXELDOTHS S,
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3. Evadne tergestina CLaus FrFvERY IOV
4. Podon leuckarti G.O. Sars AAV IFFAIDV
5. Podon polyphemoides (LEuckaRT) a2y itAArivva

Penilia B35 < DM LRI S NTzns CaLMan™ (3Z % Penilia avirostris @ 1 fEwc#i — L 7.
STever™ (X Z ORJEFREL < H U Carman™ EE L1cAS, 2l h OFHRY, #HHmERYRBELTW
5. FMTED XD Penilia schmackeri HFGHIT EF sy (LB ; IR ;5 LKD) 53, BT,
R« BEHP 35 L OVLUER 58 4, Penilia avirostris EFALTWADT, ARILThLo DL L - Tk
<.

Evadne, Podon WJ@i3$¢3k Polyphemidae (A2 i vafl) wAhBR T 7225, MoORDUKHAL-
Bortovskor? (3EY¥g . 7 4« » A YD Polyphemoidea B3 5 HF%EH 5 Polyphemidae % Poly-
phemidae s. str.,, Podonidae fam. nov., 3 X70% Cercopagidae fam. nov. ® 3 Bz 4r 137z, e B8 Evadne
tergestina & Podon polyphemoides DFEDOHEHDOELM:MN S, WE % Pleopis BB TONEXTH
B E L. Bt Gieskes®® & Podon polyphemoides % Podon Bh &S L, Pleopis polyphemoides
ETBIERRBLTVS, UL 2 TRERMLERAINTELELTY L - THL.

1-2. J¢ke

Penilia OB D\ TiL STEUER™ o, % 7- Evadne 35 X108 Podon ®F iz Tid Baker? 0,
FLOURBYED D0 TS & TR R~21c L EDTHL.

1-2-1. Penilia avirostris Dana

B JEFEY T, WHRBIETCRH L TLE2 Y, ERCHA VA FIE LTS . TR &
R ED S TE Y, FLAAIZLDTENL, 1ROBEOBIC—FDOEVMEY > (Fig. 5 AB).
HETIIYAEN <, WL E 5 <, B 1 MARETE c LHOMENRS v, R, SR E
RUTKEBEGETRBRORE LM 285055, FBEHBC 1x0E L penis ¥FT5 (Fig.5 C, D).

1-2-2. Evadne nordmanni Loven

BEBMIELCHERI b, Podon Birihbhs & 5 IeHiil L MBI OEEI ., RIS HCERL
REAP e, RRCEL IR 0. O S 2RERL 2, 2, 1, 1. 42 % 2 A 3F
Te¥xs (Fig. 6 A).

1-2-3. Evadne tergestina CrLaus

MLl 22y, BRI E 222 HORSAY CHRMLE S R bk, WA ORERIZ2, 3,
3, 1. B2 MAEHIEICH - L (Fig. 6 B).

1-2-4. Podon leuckarti G.O. Sars

BRI EC L TRM LRGSR, B (BR) 33 ERBXETS. RWEARORERLL,
1, 1, 2, #%EEHS XORME (Fig. 6 O).

1-2-5.  Podon polyphemoides (LEuckarT)

B L D /BT, E250W0%. KBAMEORELRES, 3, 3, 2. HERS XORMNES &
(Fig. 6 D, E).

2. HBAHOFMEE

BRI 2 BERARIC OV, AROTRbh3iics OKRTrIVWH LERYE LT 58
75 v+ vERFNI: Hirorad® DORFFE0dC, Evadne nordmanni & Penilia avirostris DEFHHEL
BT AETOMANEBOh TR E Y E S,

BB BT 2RAROERYH ST TH 0L, ETREOESHWHHOBEYEMCTH~ 2 NE
255, LTZDX AT, 2, ZOREOHEL RS,

2-1. REFZEBLUVICHER

TEOBAELIB4ES B L v, 196551 A%<, BH1~5ME St. F (Fig. 3) BTk ot. &K
TI964FIIH X D967 9 F¥ T, @A 1 ~4(a, UBEHIED St. C X0 St. D ©, Erlo04 4 f
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D

Fig. 5. Penilia avirostris Dana. A : female without cgg;
B : female with parthenogenetic eggs; C : male, side
view; D : male, ventral view. a: lst antenna: p:

penis,
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Uy s

. Evadne nordmanni Loven, female with parthenogenetic embryos.

. Evadne lergestina Craus, female with parthenogenetic embryos.
: Podon leuckarti G.O. Sars, female with parthenogenetic embryos.

: Podon polyphemoides (Leuckart), female with a developing resting

OO
egg.

S : Podon polyphemoides (Leuckart), male.



Fig. 7. Seasonal changes in the hydrographic conditions at St. C and D in 1966-1967.
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Fig. 8. Seasonal changes in the hydrographic conditions at
St. E in 1970-1971.
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rpl97149 § ¥, St. F & St.C,D oiziFhfictrE+5 St. Ewsnt, EH1 BEREEY Fico70.

75y b it ERERS » POEESRY (St. F T1X 10m—0m;St. G, D 8¥IOVETIL5m—
Om) X pERELL.

1966~674E DYFR O ELEALY Fig. 7 1©, 1970~714 0% h% Fig. 8 &, ThXhmlic.

CRLOREYEETS L, FMcETAKROERIELDTKREL, 2 A8 CRiETRIEL 2D,
8 A1c29~30°C L\ A BEDECET S.

HEAM LA H33% S M E DB ME A HERET 2 0%, B II K X B £ DETHED LV \DHIEFEITH S
FRERAMT ~ImcET 52 L DB, —BREL, FHETPHTLL AnRTHS.

R bR LTS LB S D, MROBERCOWTS, ZOREFECKT 2FEBIHE
Tl oo,

2-2. #FEOHROFHAHRE

1964481242, FHBO 3B 5 MAKEL, ThHOZRMMEET TREE L (L - EH). BT
11966 LI DRER L BT 5.

1966—674R 1 3513 B B E Y Fig. 9 &, 1970—714 8} 5 Lh%, Fig. 10 iRl #ECL
CF ORGSR EE TSRO ERY LTS,

§

YIRS
]l s 8 §

" MaY JLY' SEPT.  NOV.
Fig. 9. Seasonal occurrence of the five species of marine cladocerans
at St. C and D in 1966-1967.

A : solid circle—Evadne nordmanni;
open circle—Evadne tergestina.

B : solid circle—Podon leuckarti;
open circle—Podon polyphemoides

C : Penilia avirostris.
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Fig. 10. Seasonal occurrence of the five species of
marine cladocerans at St. E in 1970-1971.
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1) Evadne nordmanni

2~3f, 8~10°COERMHE LD, 6 A TAOKRE2I~22°CETHbIh5B. ThI hERCK
5 EERT A, HEEEA 7 { K#2,000~3, 0008/ nhic B3 5B E 7R,

1) Evadne tergestina

E. nordmanni O®T HEAMOKELSC X v Bibh, BER10,000MH M4/t BEOHE TRECEL,
10~11AETHR bR, HEEOKRIZ TED22~23°CThH 5.

Evadne |82/, L0 X5 CHBERARLALERSRWC EAFAFHREBELTADRS.

iii) Podon leuckarti

BIE3 ~4H, KEI~12°CTHELL, 5~6f, 18~19°CTHET 5. S5ED > bEMKRDEL,
1,000ffth/d Ty — 7T A ¥ 5. FHBMIM0RBET, SEhRIEI

iv) Podon polyphemoides

B LB X T4 <, 540, 000f8f/ i e Lic. 4~5 AokiR12~14°CTHBIL,
7~8f, 23~26°CD & XM T 5.

Podon JBieo\T b Evadne Bieik bht LA FIEIELT 2B Th »Bobhd
DHEETHS.

v) Penilia avirostris

5~6F, 16~18°CcHEL, 108, TEHDOKE23~24°C ¥ TH bhn, E. tergestina &R
HoBEKEM D CREREELHRTS. HBRIED S bRIE .

2-3. =&

B 3 EOREACHE L AE 3 & S e onT, FEER T 5 MBI, RREELL LKRED
BAfR% Table 1 w—#E L TRT.

CpFEND, 1966ELEORERIITEMNAL L EH®) orh ABENCRILD L AL, &K
KR B35 AEO MBI, B~KCBRONTE D, TORMPHERL, FLVETOEIDZL DD,
FNEROBEED & — v T, EFANNCEVEIh TV EXALMTE ST,

Wi, WE LS MORERE LKER L OBfRY Fig. 11 wRRLIC.

Evadne nordmanni, Podon leuckarti %5 X 0% Podon polyphemoides ® 3 f&i%, KB EARHBL, =
BAKBCETARICERT S, ShbORERE L KROBRIICTh S ERRHNLRY &ich, HER
BEORAKCET HEEHOKER, HBERES IOCHEHRREOKEBEDR .

chicst L, Evadne tergestina » Penilia avirostris @ 2f3KEB ERAMCHEL, ERKEYEE
CRENTRICE > THbLMEET 5. Zhbofr 2w TELhAERE, i3 onTtibhicdbol
RicBEBRRHE LS. THhbLBEORADORKOKEIHE « MEMOKEBOFH L ) b2t hEEZ
ARHD, 2l ICREFEIRESKRCETS IV LATeAbhd, E. tergesting TIIEE
DEEOKEIZ T DRSS BREKEBRC S SROBESREE LTS, P. avirostris TIXZ OIFIRR
CEEAEMCIBETAMCET TS, rmiEe b, HERFOKRIL, HEFOKEX VIZDLE
LI ARDHDHT bbb,

BEBEORKOROKEYHE LTS DE, MEribhb X5l X » CHROEHEIHE TR
75 T\5. Evadne 3 X1 Podon FBD% 2o\ CHERYHE TS & E. nordmanni (SR, E.
tergestina XERMETH Y, FEREC P. leuckarti \1{E{RM:, P. polyphemoides [ IRREMEDETH D L\
2 &5,

Bk, DT 5 5% - RECRT HOMAEOER LML T, HREORCE\ - 31, E. tergestina,
P. polyphemoides ¥ X U8 P. avirostris 2O THERE LKB—ES L OBERYRRT AL Fig. 12 ©
Ioicisd. FOEEERDO AL — vIZFBCEETH-C, ERLcBEOREHr—BUHRCIAEDZ L
NTED., BN L OBREYAB L, 3HELR, ARROBRCEEA LT~ ToESEECHE LT
WHT Ehbh b, LicdioT, AKBOMAEO MR AHTAEEERL L TR, ED L) bKESX



Table 1. Seasonal occurrence of the marine cladocerans in relation to water temperature in the northern
part of Bingo-Nada, the Inland Sea of Japan, in 1964, 1966-1967, 1970 and 1971.

Max. density reached (No./m3) Range of W.T.(°C) | W.T. (°C) when
Species Year Period of occurrence during the period | population disap-
(Time & W.T.) of occurrence peared
1964 —mid-June 280 (mid-May)
. 1967 Early Feb.—late June 300 (late Apr.) 8 -22.5
Evadne nordmanni 1970 Apr—late June 2,700 (mid-May, 16.3) ~20.4 21.2-21.4
1971 { Late Mar.—late June 3,400 (early May, 15.2) ‘ 10.9-21. 22.0-23.8
1964 Early May—mid-Nov. — |
. 1966-1967 | Mid-June—mid-Nov. — ‘ 18.5-29
Evadne tergestina 1970 Late June—mid-Oct. 8,700 (late Aug., 26.8) 18.4-28.5 22.2-92.3
1971 Late May—late Sept. 9,400 (early July, 23.8) 18.1-27.6 23.0
1964 | —mid-June —
) 1967 Early Mar.—early June 390 (late Apr., 14) 9 -19
Podon leuckarti 1970 Mid-Apr.—late May 1,300 (mid-May, 14.7) 12.5-17.6 18.9-19.1
1971 Late Mar.—late May 600 (early May, 15.2) 10.9-18.0 18.4
1964 —July 1,900 (early July)
) 1967 Early Apr.—mid-July 3,600 (late May, 20) 12 -23
Podon polyphemoides 1970 Farly May—early Aug. 37,700 (early July, 18.8) 14.3-26.8 22.8-23.4
1971 Mid-Apr.—early July 18,600 (late May, 18.4) 13.4-23.8 26.5-26.8
1964 Mid-May—mid Sept. 3,400 (late June)
. . . 1967 Early June—Ilate Aug. 24,500 (early July, 22-25) 18 -29
Penilia avirostris 1970 Late May—mid-Oct. 13,100 (early Aug., 27.5) 16.3-28.5 23.1-23.8
1971 Late May—Oct. 58,800 (early July, 23.2) 18.0-27.6 23.5

Plankton samplings were made at St. F in 1964, at St. C and D in 1966-1967 and at St. E in 1970 and 1971. For location of

stations, see Fig. 2.

Data for 1964 were taken from Murakamr & Onpgs®,

SEH % £-BE N T QY T
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Fig. 11. Relationship between population density and temperature in the five
species of marine cladocerans at St. E in 1970 and 1971.
Solid and open circles: densities under increasing temperatures
for 1970 and 1971, respectively.
Solid and open triangles: densities under decreasing temperatures
for 1970 and 1971, respectively.
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Fig. 12. Relationship between population density (number/m3) and temperature-salinity of water
for three species of marine cladocerans in Bingo- and Hiuchi-Nada.
A : Evadne tergestina; B : Podon polyphemoides; C : Penilia avirostris.
Open circles denote the cases where individuals more than each enclosing isopleth were
found. Number of individuals less than each isopleth and the negative cases are indicated

as solid circles.
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DEETHDLEVIENTEL L REbhS.

BRTB IR, 79 v 7t viEnbLEE L0 L ORAREERT, MANOH TBELT S LR
Xhieht, FOHMEC L v RLY, AhvdD—FxIX E. tergestina R P. avirostris T~
84 F, E\WwbD —— E. nordmanni R P. leuckarti—T9I~107 f, whicbbDLEX LIS,

3. HIEMST

31, BRI 2 HENS T

196842 B X v10A % TR 1 |, HEBILMOMBLE, EE L LTS IES (St. 681~689, Fig. 3
BJR), ¥ 719704 5 B, A—KIRDI7TEH (St. 11~27, Fig. 3 BR) R WT, 77 v 7 + v ORELER
DBEAR T T, BEGEERXEES v R I51I0mE L VEHEE CORER X » TRV, AR
0, 5, 10mBOKE, EHEELLOBEADEIEHERELRE L.

3-1-1. ¥R

Z DAL B OLRE % 520 2131310 X 25kmD R 5 5 2%, AL EICRILEAILL S 5 7c
B, HHREOPTLHEKOEEYR LM ZBIHKEEELLRS, KBI—BRCEL, RIBVESH
FHDGEM St. 683 T2mHETH h, BLUEARD St. 689 TIXI0m BB E 72\

19684E I K1 A WBIMBHKERD 5 B, KEKE KEESXIBVWTERGD T—S diagram ZHi &
Fig. 13 @& kv s, FiiMFoERE LY Table 2 Rz,

KB 2 BD6.5°Chb 8 An28.0°C ¥ ToAWEEELL, FEAHOREZ, 2, 3, 9, 108
i d, 4~8 BrkE . WML 2 AR A< 33.4~33.8% S (Cl 18.5~18.7%) TH-T, LI
105D 29.9~32.2% S (Cl 16.6~17.8%) ¥ TO X >3\ THIROBEAL R L. BIER 2 ~14m O
ﬁ?lﬁof\:.

CHLOEEREEZ ECEET S L, COKRERD ISRSCENTHENTEL L THS.

oesbeoDbDx
ELLEELEEL]
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é o - >

] 32
SALINITY (%)

Fig. 13. Seasonal changes in T-S relationship at 9 stations
in the northern part of Bingo-Nada in 1968.
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Table 2. Transparency at 9 stations in the northern part of
Bingo-Nada. February—October, 1968.

Station Range Mean
681 3.5— 8.0m 5.5m
682 4.0—12.5 6.3
683 5.0—14.0 ) 7.8
684 5.0—13.0 ’ 7.9
685 4.0—12.5 7.2
686 3.0— 6.5 4.9
687 3.0— 8.0 4.6
688 2.2— 5.0 3.7
689 2.0— 4.5 2.8

10/ m®
10

sx10%

10

sx 104

Fig. 14. Distribution of Evadne nordmanni at 9 stations in the
northern part of Bingo-Nada in 1968.
A : Apr. 25; B : May 16; C : June 21.
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i) PSR : St. 688, 689 H AT, BUE L LEL, EHOKROEGEKDHEOKE KK
1) Jhardsk : St. 683, 684, 685 R & sy, BUENEDE L, EMOKRIMECIPEEKROBED
B\ TKIR,

iii) FRE : St. 681, 682, 686, 687 7o & A AN OER b EAT 2 Ko A Ok R § K.

3-1-2. 196843t} B KD/ At

Appendix Table I Bl U7 3 |8 5 M A B il a—E LTl . UTFegfic o T i
BT 5.

1) Evadne nordmanni

A2, 3 ADRETEIREDLRT, 4~6 B0 3EOXMBE LI, HAioEY Fig. 4 cRELT
Ui, FISORE LA, ABROMBRIA R, 4 ARkE?2, 200MEE/ o LIcGBE IRW0T, 4
A D — BRI EEN T BT bRy A3, St. 688, 689 D X 5 NI ADHBLA P\ X 5 THS.

11) Evadne tergestina

Fig. 15 @Rl X 5w, AfL6~9 BB Lol E. nordmanni XD 3 %< 8 Aek&E
6,400/ ndicE Lic. Ui LEDHHEREAHIT—ED & — v ERIETZ L TE b7,

i11) Podon leuckarti

Appendix Table I itk bhd L h, 4~5 BieXbhdTAHN, ABECRDbhcBE,
BEISED > bRELARL, b ACREUCEAE/dER LI E EE D, HROKEY R LR
T‘i)o fe.

¢
¢ .Qv"{”? .Q) {So%&

%

Fig. 15. Distribution of Evadne tergestina at 9 stations in the
northern part of Bingo-Nada in 1968.
A : June 21; B : July 9;
C : Aug. 10; D : Sept. 14.
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iv)  Podon polyphemoides

4~8 BicHBIL, T 5 % 4 A 100fEM/ LI T2 6 Ak, 8 Bitit60fts/mat 1 EHRDOZA DR
TTBEILN. 5 ~T7 3BT ES/rd &5 2570 0 SEHBL LI (Fig. 16). Z O FEMIL X hH T
REOTHY, ABECHE > THOMENHEAL T D, WARCIIER o1,

v) Penilia avirostris

FHEL6~9 FoMAbhi, 0556 ~8 b TRELBENZD bh, HERILSED
5bk/bEL 2~ 4HEK/MeE L (Fig. 17). Foa#fENE, P. polyphemoides D5 LI,
PBEAIe MAIRDOE AR ST & MRBERC D Shi,

3-1-3. 19704£ 5 H 4345

19704 5 A21~22H, ZOKROBKAFEDO LY 1 7 v KPHERELFAC. o BOHBEL Evadne
nordmanni, Podon leuckarti 35 XU Podon polyphemoides » 3fETH b, Fh DA% Appendix
Table II %5 X0t Fig. 18 1wiR+.

E. nordmanni 3£E Mo THbR, BT L v BB v EBIIH 50, 3EE—LEBbh
DMk R LI, P. leuckarti QBRI AT o 7ehd, FOFRTHM I D% A BRAE AR AL
R LI, P. polyphemoides 13, SEHHRIE LBl FOHMIT LD THBNMTH Y, LHO
ERCEBECTD b, WWEMCHS TR T2 EANEECH - .

Fig. 19 &, RBAR, HRE, ATBEESIVEVEOKESMELRLI. oK LB K,
FHI A2 OEHECE T, &R, EE5, SRER»OEFVEOKANERCEIHL TR, R
L7c38D 5L P. polyphemoides DRARLE DAMOMHE—FK LT3 X 5 LR L.

S
&

Do

Fig. 16. Distribution of Podon polyphemoides at 9 stations in the northern
Bingo-Nada in 1968.
A : Apr. 25; B : May 16; C : June 21; D : July 9.
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Fig. 17. Distribution of Penilia avirosiris at 9 stations in the northern
part of Bingo-Nada in 1968.
A :June 21; B:July 9; C: Aug. 10; D : Sept.14.

3-2. fEEE - BEAKEC KT BRI H
A oKIRE D ECET~FERMBALINT, W58 - Bl 9848 (St 1~9, Fig. 2 ) kT,
BRI S5 ~8 AU TR L B VB LikE GEERNERF » P2 X 51075E20m EER,)
fTle o7,
19694 : 5, 6, 88 308 ;
19704 : 3, 6, 7, 8, 98 5@ ;
197148 : 9 A 1[H;
197248 : 8 8 1.
3-2-1. #iH
Fig. 20 % X0 Table 3 w#hEh T—S diagram (19704FE0Z) 5 L OEHBEBE (1969—1970, 5
~9HD%K) Rl
TS DERHIELREOHETHET S &, AKERZRD IKIRCEKSTHZ LATES,
) ESEILS OB - AN E DM X DB L EWKIR : St. 8, 9 (PITEIER).
1) WEEEEDLY, BEHEATCESBVE ORI St. 3, 4, 5,6 (hEED.
i) WEOMIZZ FThBKE: St. 1, 2, 7 (hREED.
S0 X3 EME, TR~ JIBP-PM- REIIC X 5 HRKS (TER™) W XE—HTH L5 ThH
5.
3-2-2. FEOHTIBE
1969~19724F 1 ) % & D HBLE A Appendix Tables I~V ik L, LT &FEEOH % EHH
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Fig. 18, Distribution of the marine cladocerans
at 17 stations in the northern part of
Bingo-Nada on May 21-22, 1970.

A : Evadne nordmanni;
B : Podon leuckarli,
C : Podon polyphemoides.

Q\%\/;\\‘/c’\ {bo?\?’

Fig. 19.

Distribution of temperature,
chlorinity and dissolved oxygen
of surface water and the trans-
parency with Secchi disc in
the northern part of Bingo-

Nada on May 21-22, 1970.
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Fig. 20. Seasonal changes in the T-S relationship at 9
stations in Bingo- and Hiuchi-Nada in 1970.

Table 3. Transparency at 9 stations in Bingo- and Hiuchi-Nada.
May—September, 1969 and 1970.

Station Range Mean
1 4.5—14.0m 7.3m
2 4.5—13.5 7.7
3 6.0—12.0 8.0
4 6.0—13.0 8.4
5 5.5—13.0 8.4
6 3.0—10.0 6.8
7 4.0—11.0 7.6
8 2.5— 6.5 4.0
9 1.5— 4.5 2.8

BT S,

i) Evadne nordmanni

FTORBNT F R i, AEOHBRE KRSV TH A7, — By My RS
ZEHRETH DL, HBWSREICHBIUC19704E 6 AR AiE %5 &, WBtKSc 72, WHatkk
Mt oearsdbhs (Fig 2D,

ii) FEvadne lergestina
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Fig. 21. Distribution of Evadne nordmanni Fig. 22. Distribution of [fvadne terges-
at 9 stations in Bingo- and Hiuchi- tina at 9 stations in Bingo- and
Nada in 1969 and 1970. Hiuchi-Nada in 1970 and 1972.
A : May 15-16, ’69; A July 7-8, ’70;
B : June 5-6, ’70. B : Sept. 2-3, ’70;

C : Aug. 11-12, 72,
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Fig. 23. Distribution of Podon leuckarli
at 9 stations in Bingo- and
Hiuchi-Nada on May 15-16, 1969.

L3

HEBEDOSEH -t 3Flic oW TRT (Fig. 22) A3, 1970
£7H, 9 osARHERCESCEALAETH D
7%, 197248 8 Aoficit, M PEHEORK bV St. 9
CHEFPHCHADR TV,

ii1) Podon leuckarti

AMOHBITE, TOKETLRED 5D 5 B TR
L kot FO5H5 A0 1FI0RY Fig. 231mR
Lz, ThabBbrkpfiffz R LT
Tehoie,

iv) Podon polyphemoides

Fig. 24 TRl ko, A Ebd THED D
it L, TichbHBE O Ih - 1219695 6 A0
TIERAT, BIECR~ e L FRE, PSR Rk
JEBAK BB i H = LA BRCED bR 5.

v) Penilia avirostris

Fig. 24. Distribution of Podon polyphemoides at 9 stations in
Bingo- and Hiuchi-Nada in 1969 and 1970.
A : May 15-16, 69; B : June 12-13, ’69;
C : June 5-6, ’70; D : July 7-8, ’70.
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GECOBRELALL, 5HOS LRLELALNAHETHS. TOFIL, BEFORMLD 225,
HIEIORER LR PIBHEOBCKIE~ OB AP, Lo WEBCEJARDH X 5K 535
n5 (Fig. 25), ’

3-3. =m®
uhw%¢1owm&mﬁé%@ﬁ%ﬁ-%%K%Hé%%ﬁ%ﬁ@mﬁmﬁﬁ%%&fstﬁ,ﬁh@

@m%vf%,%@&ﬁ@@ﬁm@ﬁ&%bh%%ﬁm&&hn.:@%ﬁm%ﬁ%&ﬁﬁ@éﬁ%%ﬁu,
ELDTHANCHEFRVESNTHDZ bk, AFENL LMD N TES,

Fig. 25. Distribution of Penilia avirosiris at 9 stations in Bingo- and Hiuchi-Nada
in 1969, 1970 and 1972.
A : June 12-13, 69; B : Aug. 12-13, ’69; C : July 7-8, ’70;
D : Aug. 5-6, 70; E : Sept. 2-3, '70; F : Aug. 11-12, ’72.
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AAKIRD I 5 BT B3 B0k, BEEREOBECKWTHANS DI, X HREAEE
HRED, BROMMECESY bR TLLLDILENDHSH S LRI, Lo LAFAEORBENTD, o
FEOEVEECOWTIE, it h—EONMEBAZR LIS Z LAHBLI

+7t3>% Evadne tergestina & Penilia avirostris O 2 &3, AR TCIRIEIEILEROR BRI L,
A L D EECHT THMENEZ &, Zh &M Podon polyphemoides (%, HHREDE\NEAH LD
2O I I~ EIIR B ER LT D, BHEEBEMICH - Th i L2 RASEAZED bhi
DI HEEMNS, P. polyphemoides 1% E. tergestina % P. avirostris LT, E « NBHEDO X
DEVEL V2B ERbhD.

HEEREESCEY T 7~ 7 + v ONTIR Tz Hirota® {3, P. polyphemoides H35E ¥R
W% BT 5 & U, B i) % JIBP-PM- R COHOBEMC KT H, BHETE RN
DA DHEIHE L TR WHWATELKRCM L ) SR/ ATHZ LHRDOND . F i Jerrriess?
X3y, AL “estuarine species” THS & Ifca’, i Chesapeake Bay TAHRBOS iz,
Boscu & TavLor® %D E&HERL TS, FiZ Patrir®® (3 Marseille #fm o R XD 5 HAE
BEORTI SRS L, WARCA N EXBEL TS, AKRCET 5HERE, LILo#RE &
X305 T L —F LT b, P. polyphemoides p3\ o\ % “estuarine species” THD LT 5 & DU
YECHEHETIIDLELLNS.

¥, FOMOD 2 E. nordmanni & P. leuckarti (ZHBEENEL DL, —BOSREYELIPR
BEHTETH - 7.

4. EBEIM

4-1. mEH - BECHKTIEESH

1970458 (6~9 8) wEh 1E, dodEA St 1~9) LW THRARDPEESMrHA~k. 7
5 v 7 b Vi OfR3/44 v F @ Monoflex pump (1 ) ZAVWTRAELLTO, 103 1 020m DR BH 5,
FhER 1000 OWKTFRL TELII, KEOAXFWEATIERIOmMBEL M, TLEVERTIRO,
5, 103 XU15mE@ X ViK1, REXTNTEMIT e ent, BRORE TRMD SRS AT
STHELDD.

4-1-1. FEOBRESHOHE

BRBROERITT e Fig. 20 %X Table 3 1w ¥ Loy, Fic Fig. 26 wiigiio 5 bR bEEL
Bioh B KEOEEA AR L, & OREIERBINICY > Tk b, KEIOmEC S 7oH A J% L <
Wi,

DIFHE L2 3 B 5 MomESTiE A A BBl 2.

i) Evadne nordmanni

A6 Aoy v Ao BB L, MBLEOTES % Appendix Table VI, s J O Fig. 27 12
T, chab#bane kD, 2EHERERGCTRACEELREDN ML T Ebhote, StL7 Tk
10m B ABA RS b, 30mDEEC S I @Bl Lich, ZOMOERTIRKEIZ4 {380
HhF 0 mic &k D80% U LA AL 7e

ii1) Evadne tergestina

=t B3 Appendix Table VI, Fig. 28 12 & Lbte. AFIL6 A%< 3 » AMR» bhicn’, 8 Aic
RENACHEB LR TH S, 7T AL, £<IEIhieh o7 St 9 ZERWT, T TOE R TR
MmHEFR L, 9 BRI E b TRERBEN AL, £ONME~PRCRHEL L.

iii) Podon leuckarti

KR 6 A X b T (St 2, 10m B Z50flfk/mt) ik bhiacB X F, EEH MO Y 3
LT HT ENTE IS T

iv) Podon polyphemoides

Appendix Table VIII 35 L 0* Fig. 29 iR E LD URLE, ABL6~7 AroiZRBobhte, EA
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m;b%&@mﬁmébﬁ,%E«@%&ﬁﬁﬁ%mb@<ﬁbhh.L#LEwwwElb%EE«ﬁﬁ
TOERBOREIT B THES.

v) Penilia avivostris

F 12 Appendix Table IX 35X 0f Fig. 30 iRL7- L 5ic, £FANMAE U CHB LA —0BETH
w7z, 6 AR ELD TEIRCEDLIIBERVA, 7T~9 AR g SinER L. AEroun
THELRD SHE LAk, RBCHMBEFTHEALBETH 228, 20m, 30mOEL~b 27 h HEL,

ER~OSTLS D > bRLFE TH - 72
UEDRERN L, AKBCHE T2 HARIAEL LR, BT EibT, ZBH~0 by THER
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Fig. 26. Seasonal changes in the vertical distribution of water temperature
June—September, 1970.
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7

at 9 stations in Bingo- and Hiuchi-Nada.

Evadne nerdmennl

0101 10*
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Fig. 27. Vertical distribution of Evadne nordmanni at 9 stations in Bingo-

and Hiuchi-Nada, June, 1970.
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28. Vertical distribution of Ewvadne tergestina at 9 stations
in Bingo- and Hiuchi-Nada in 1970.
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Fig. 29. Vertical distribution of Podon polyphemoides at 9
stations in Bingo- and Hiuchi-Nada in 1970.
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Fig. 30. Vertical distribution of Penilia avirostris at 9
stations in Bingo- and Hiuchi-Nada in 1970.
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1)  Evadne nordmanni
GEDIWDAfééﬁ,Hg32AKABh6l5K,%mﬁ,ﬁﬁﬁomﬁﬁﬁmiﬁoﬁﬁM~ﬁ
T6;5&ﬁ@ﬁ@6.it,%mSn3%*baLfmﬁbJ&Rﬁ@?i@iﬁ*ﬂ@ﬁﬁbfu&m.
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b,
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Fig. 31. Vertical profiles of temperature, Fig. 32. Vertical distribution of Evadne
chlorinity, and dissolved oxygen nordmanni (A) and Podon poly-
along the cruise track in June, phemoides (B) along the cruise

1970. track in June, 1970.
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Vertical profiles of temperature,

chlorinity, and dissolved oxygen
along the cruise track in July,
1970.

DEPTH (m)

STATIONS
4 -] (]

Vertical distribution of Evadne
tergestina (A), Podon poly-
phemoides (B), and Penilia
avirostris (C) along the cruise
track in July, 1970.
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Vertical distribution of Penilia
avirostris along the cruise track

in August, 1970.

D.0. (miZ})

30

Fig. 35. Vertical profiles of temperature,

chlorinity and dissolved oxygen
along the cruise track in August,
1970.
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DEPTH (m)

DEPTH (m)

Fig. 37.
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L N serT. 2-
970
w.T C)

D.0. mi/1)

Vertical profiles of temperature,
chlorinity and dissolved oxygen
along the cruise track in Sep-
tember, 1970.

DEPTH (m)

Fig. 38.

Vertical distribution of FEvadne
tergestina (A), and Penilia
avirostris (B) along the cruise

track in September, 1970.



BEBAROERCET 5 5% 117

11) Evadne tergestina

7, YRAD2HIEBLTHD & (Figs. 34 A, 38 A), B, BHESOKRCEIHICLHR, R
<, EKECIIFRA ERD bR,

111)  Podon polyphemoides :

E. tergestina LB, B, SMREOKMHSHLBHTEL—KLT\% (Figs. 32 B, 34 B).

1v) Penilia avirostris

KMORAL B. tergestina OHAHARE A7 DEPLTH D, B, BRSO L Al LTED b
25 (Figs. 34 C, 36, 38 B).

4-1-3. #E&

EBORRE MBI DL 3 OV TRIET 5 &, MBI HOE TR~ L AROBEAAEELD i
PWThAbhb, $icbb, Evadne tergestina & Penilia avirostris @ 2 #&11, EfEN hoERO A
WARORBEIMICE S HML, ZhEinc Podon polyphemoides \IEHS THREROIICBET, BIO
PEBHEARRC S AR LT B, Iakfliid o2, Evadne nordmanni & Evadne tergestina L [RItE
R MERE AR L,

Fio, KAPREDHESHE L DAL OB 57BN B LE# A, E. tergestina ¥ P. avirostris %
P. polyphemoides WL, KpREDMEDK X WEB~OHHREL L DFEETH - 1o,

4-2. BEESHORENETL '

HIEI CRNARES I Sh b B 1 EOBRE Y £EMICH Tk - Rt &3 b0TH-
T, RER BT 250, HHOBBEHEOBHE ST, & 2 TRERICHT: 5 Bl 1D
MEALE, B, B2 RIC U TR D 2B~ RO EE A h~ 2.

4-2-1. FE S

FAEILKRIOM LT O R OE ST 3 [E, AEDmOMAHEAST2E, Trrote. FOEF% Table
AR—FELTRL, 759 v 27 b v3E v 7R ACTEEY LERK L THEL .

Table 4. Investigations on the diurnal changes in the vertical

distribution of marine cladocerans.

Observation No. Dates & St. ! Observ. Depth ;Time of Observation Species occurred
1 July 16, ’65 0&3m 0600—1800 Euaz‘in.e ter.gestzr.la,
St. A Penilia avirostris
Apr. 26-27, ’67 0&5 Apr.26 Apr. 27 | Evadne nordmanni, Podon
2 St. C 1200—1200 spp. (including P. leuck-
| ' arti & P. polyphemoides)
July 45,67 | 0&5 Jul. 4 Jul.5 | Evadne tergestina,
3 St. B 1500—1200 Podon polyphemoides,
Penilia avirosiris
|
June 18-19, *70 0,10,20 Jun. 18  Jun. 19 | Evadne nordmanni, Eva-
4 St. G 1130—0930 dne  tergestina, Podon
polyphemoides, Penilia
| r avirostris
| Aug. 10-11, 72 | 0,10, 20 ' Aug. 10 Aug. 11 | Evadne tergestina,

2]

! St. G 1030—1030 | Penilia avirostris
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4-2-2. PEPE R BT 2 BRNEL
WEROBRVEFCE W T B L E~E 3HOREY ¥ Lo TUTRR~%, BROEFHELY
Figs. 39~41 R 1L 7=,

L]
/0....\
/o
DEPTH L]
4
x
‘<
-
a
13
J2
g
4
2

. ® 1z T .
Fig. 39. Diurnal changes in hydrographic conditions at St. A, July 16, 1965.
Open circle : O0m; solid circle : 3m.
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0.0. (mi/ 1)
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i 21 o 3 [ 9 »”
APR.26 APR. 27

Fig. 40. Diurnal changes in hydrographic conditions at St. C, April 26-27, 1967.
Open circle : Om; solid circle: 5m.
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OXYOEN SATURATION (%)
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JuLY 4 JuLry 8

Fig. 41. Diurnal changes in hydrographic
conditions at St. B, July 4-5,
1967.

Open circle : Om; solid circle :

5m; Triangle : atmospheric
temperature.

]

L om
180 e 3m

Penilia avirostris

+ c Om

Evadne rergestina e 3m

NUMBER OF INDIVIDUALS PER m® (X 10%)
P

6 8 10 12 14 16 8
TIME IN HOURS

Fig. 42. Diurnal changes in vertical dis-
tribution of Evadne tergestina
and Penilia avirostris at St. A,
July 16, 1965.

D5 LEMCT - St. A & St. B ofiT
W KR, S, BHEBEE S CRBIREEE
TH Y, T BN ST fe D AR B O ¥4y
DIETF2E S Blbhie,

4 AT AOFEK KT B St. C TOHRE#MT X
LD THHETH Y, EHHOTHC bbb ET
Bozxddich i,

BAEO B EORRIIZELY Figs. 42~44 1©
RL7- GE#: Appendix Tables X~XII £3).

1) FEvadne nordmanni

Fig. 43 @A b5 X 5t HBIE N T b Tk
, BENOEIHLITIh o1,

11) Evadne tergestina

2 PIngig s hicos (Figs. 42, 44), Bz 0
m B &b THRIRES fid'iBd bh, &'
T BANOSESHA L

ii1)  Podon spp.

Podon leuckarti & Podon polyphemoides 2
BEEATHS2, OmBLy) SmBHBEENS
<, e zh B Th - (Fig. 43).

iv) Podon polyphemoides

Fig. 4 0 1 flofERTH 525, BiHEAKEOm
Bedie SmBeHBARELTVS X 5 TH
D, EHTNEAL, BECIERBNZEALHE

xi0?

Evodre nordmonn, i‘

NUMBER OF INDIVIDUALS /
o

o

10 1214 16182022 02 4 6 8 1012
APR. 26 APR. 27
Fig. 43. Diurnal changes in vertical distribution
of Evadne nordmanni and Podon spp.
at St. C, April 26-27, 1967.
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s}
| L Penilia avirostris
e}
4000 |- Evodne tergestina . i
3000 | 2t
)
€ L
~ 0
” 2000} L
E -
N O o} Copepods
& 1000 s
w i
o E el
= ]
= =
z I+ o
o Z 6}
Podon polyphemoides r
800 | 4}
400 | 2}
o T ¢ o P N TR A S A T S S
18 18 21 ] 3 6 ] 12 15 18 2 (] 3 6 9 12
JULY 4 JuLy 8 JULY 4 JuLy 38

Fig. 44. Diurnal changes in vertical distribution of marine cladocerans
and copepods at St. B, July 4-5, 1967.
Open circle : 0 m; solid circle : 5m.

Lz & TH%.

v) Penilia avirostris

2B Hm b Rten, Fig 42 oflcid, 0 mBedicd, 3mBeafsAfEL, MEHB L Evadne
tergestina L& POBAREM AR LI, Fig. 44 OfICXEMC BT 5 BHEITB L TR, 'R
S5mEL Y OmBrESVEHAENRABK,

vi) WA LE

BARLOREOND, ud LEORES % Fig. 4 @R LS, BEYHHLTOm@ L H 5 mEic
B O MBS D - o,

4-2-3. WEME BT HRBHZE(L

LR LA 3FIEATRIOm LD Xbo THRVEBHI THbhic b0 Th s, KCERLKFEDKELHED
s (Bt G, Fig. 2 BF), %EA TERENMHORBIELA T, A S SR IR g
L, KE6~29mCThH 7. DT 2EDBEBECHBE LAEEHDO 5 6, FEASHEL VB LEROWTE
ED ORI ECOWE 2T,

1) Podon polyphemoides

19704F 6 ArRH) OFER DD Evadne nordmanni, Evadne tergestina, Penilia avirostris & r %
CAbhicbDTHS, MBBORERMELEL Fig. 45 il GEifafio 7 — » Lkic Appendix
Table XIII z7%3).

HA BB B2 R s LB 0 mBC Ehd TEHERNRA LWL BREEICE S LIFK AN LERIC
WHRAEHBR U2 h, BEECAHTI L THS. 20 L 5 ENMIELY £BHOHBLE TS
& Fig d6 ok kbh Ligh BMic BT 2 EB~OHBOHED L, Hilictstah, FTRBAOQMILROMK
&, RBAOBEOE THHBCRIRS,
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Podon polyphemoides

¢ 8 10

4 s 18 20 22 0 2 4
JUNE 18 JUNE 19

Fig. 45. Diurnal changes in vertical distribu-
tion of Podon polyphemoides at St.

G, June 18-19, 1970.

Open circle : Om;

10 m; and open triangle : 20 m.

Loty

|uo l730 2l.30 1. 30 530 ..30

Diurnal changes in percentage frequency

of Podon polyphemoides at different

depths at St. G, June 18-19, 1970.
Open column : 0 m; shaded column :
10m; and solid column: 20 m,

solid circle :

8

FREQUENCY(%)
3

WD 1) LIk 19724 8 A10~11H 0FE T F\»
THBRLAETHS GEMIZ Appendix Table XIV
2.

11) Evadne tergestina

Fig. 7 w&abh5 X5k, B0 mic &b
TEHHBL, KM EmE» LR TE 52—
PRI i, 20m D EBRCIIEEI DA
BoWyds. 10mEonmRiiims ohiEofEx
AU, WEIEmL bmL.

111) Penilia avirostris

Fig. 48. X 5 k B %MbH 30,
BRERRDLRILNE S THB,
bDThi. BROGAHOEE) <2
T—EDEFTIZ DI,

) uwHLE

0, 10miZR} AN MEDOEIHLN TR T2
BREMLLBD BRI (Fig. 49).

10m B KB
20m Bz
— VIIAHA

!

xi®

8r Evadne rergestine

NUMBER / m3
»

Lode /NN

® 12 1B 1B 2 0o 3 e 9

AUG. 10 AUG. 11

Fig. 47. Diurnal changes in vertical distribution
of Evadne tergestina at St. G, August

10-11, 1972.
For explanation of symbols, see Fig. 45,
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ig® Fig. 50 1w LRZo 2/ & hs\ b LEDOZRAIOD
Peonilia avirestris _ . R
T BHEYR LY., ZORLLEhZhof fiokE
H—BRELITHS.
st 4-2-4. FEFMOFERFHZE(L L IBIL & OB
#HOEAEOBR L VBB E, KAK2
%k s} TEOEE D MM OREFFIHZEILE Figs. 51~52
~ .
ot ¥, Evadne tergestina 2o\~ T&Hh5 &, 1,000
fEfh/md Lh BB R M AKIR 20°C Pk, Cl
‘ 3
100
ot 5 Evadne tergestina
' .
o
s ® s B 21 (] 3 L ] 1 4
AVG. 10 AVG. |1
Fig. 48. Diurnal changes in vertical distribu-
tion of Penilia avirostris at St. 3
G, August 10-11, 1972. <
For explanation of symbols, see >
Fig. 45. 2
108 § L Penilla avirostris
np w L
Copepods a:_ 5
10 L
80 |
. - -
ol 5
7k I
ol
“E el 100
~N L Copepods
§ ol ~
3 g
z | s
o
-4
w
3F 2
[«]
w
['4
2r w
' -
* 12 B 82 o0 35 ¢ 8 3 o T ‘:fm_“"”

AUG.10 AVG. 1}

Fig. 49. Diurnal changes in the vertical dis-
tribution of copepods at St. G,

Fig. 50. Diurnal changes in percentage frequency

of Evadne tergestina, Penilia avivostris

August 10-11, 1972,
For explanation of symbols, see
Fig. 45.

and copepods at different depths at St. G,
August 10-11, 1972,
For explanation of symbols, see Fig. 46,
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Fig. 51. Diurnal changes in vertical profiles of Fig. 52. Diurnal changes in vertical distribu-
temperature (A), chlorinity (B), and tion of Evadne tergestina (A), and
dissolved oxygen content (C) at St. G, . Penilia avirostris (B) at St. G, Au-

August 10-11, 1972, gust 10-11, 1972,
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LEETH LD, KPRE L OBEINEER EHRCEBED bhich T,

4-2-5. EZ

K25 m L EDBATCRNER TIL, Evadne tergestina & Podon polyphemoides @ 2 EirERIIE
Emgﬁmﬁﬁb,mmOEEKuﬁ&hEﬁﬁbkbﬁ,MKKEKR%E“DﬁEEﬁﬁﬁL,*’E
BADOHFHENALIEHEATHLE NIBd BRI, EFRED 10m BUTORVGECE VTS, (G el
LR SR, ChbOHEND, FROEIAREEBBLTLI LN BbhLE T, —7F,
Penilia avirostris ©o\WTit, 0~10mBOSHEDBEREHINS,A TR, F2nmBrbE &KW
LAROBORENRERLR, BRBEYRETS LS LBRYHCHR T L3 TE o

Boscu & TayLor®1® 3 Chesapeake Bay o P. polyphemoides MDD oD TS v 2+ RS
YRR, BEE4m@rEhURoOERRCEH L, R TRCBEHL, B EEcH
o TEETHZ ERBELTVS,

AP B\ Th b 2OV TOREE, HOOREDEREL—HTHLDOTH Y, Ei Evadne
sp. RIRKEA 4 2 1 v vz, Polyphemus pediculus (K1kucu1S5) 5\ M3 E. nordmanni (Yamazi®®)
fe EIo T AR BEAE SR TWB Z EHBRT, D X5 sHRAEEBHL Polyphemoidea D 5
47 ¢ & & Polyphemidae % Podonidae it LB TH A 5 LHEE S B*,

AL ORORASIL, ThDTAEIVERYE T A1 AT, Z0EEBBHRIECRTERIETHS S
LE2 b, Bamerinee? X5 &, E. nordmanni (JERCOLRET S Z EMRBEINRTWADT,
BRICEB~ELT 201, BB TORRC L 2BOBARTHLMET L0 THS 5 - T RRATE
T o203, W EE~ BT 2 B8 2 5 O, KRB OE TR 5 BRI E L b F LIS,
T hLOEEBHOERYEET 50, BEAHL b, BF - AMHETEL Y LoBETRNT
SHFEMEHRBLETHS.

5. BREOLEYEAHE

1966~672E1z St. C 3 L U% St. D TfF78» L EHMREOEHE L e BERARED 5 b, #EREL THi
D EEOBEOTE « BENCELERCOWT, GREAN, BAEREEGS, SEERERFONRE
e L OB A T CHOOBEIELETLDTARSTH S, ABTRELZ OBORERT
bR TWhEWESEBbREDT, BEF TREBLhERY L VB2 TILDOTREL TR ERWL. 7
BoRBIOWTIE, FOBREBLREERY BT, FrdlicBEZ2 TR TFETHS. i3
3#D 5% Penilia avirostris B+ A MBI T TiciiE Lic (GEES).

fe AL F DI D, P. avirostris DEFEX A 7 IR OHIRE, Evadne & 2 h bR O A
At EOAFEARCEET ABER Y, &, SOAB¥NEERR I bR TENDL I LT 5.

5-1. HBHER, HALEME- - BUHEEREOHERE, & LURIIMKOFHEL

5-1-1. Evadne nordmanni

ARITI9665E14T 2 B L 0 6 B CofiRc BB L. kRO 0.27~0.64mm TH 7z (Fig. 53
A). HBEE D o O THEER L ARKEL TH DL, AEAROEHNELIHE LTI RDE . &
DR T B BAMEGIERN OB S h B EMOBROAE I—F L, BALFEIpRE L OEEDOE
£13100% Th o1 (ZOEEIS—4THRBTS.).

WIS o\WTA B & (Fig. 53 B), BT LD THE LAROFEIMUL, 1BYH 5~5.4@T
Botedt, BB AL TRE, 6 Birizl.b~1.7H/BL b TEWEE fto T,

* B, »ACYE Evadne anonyx oW TZh & HEOFNEES Iz (Morpukaar-Bortovskor &
Rivier®).
wok FHEC BALFEIND 5 VIR R T AR R R
skt HREDICRAI Y EETAMREERER S - TRT.
sk TEFECITEE (embryo) ST HRETHHM, Lk FHE BEFSHERE N LE T b T <.
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Fig. 53. Seasonal changes in length frequency distribution (A), and

number of embryos per batch (B) of Evadne nordmanni.

A : open column—females with parthenogenetic embryos,

solid column—females with resting eggs, and dotted
column—males.

B : open column—parthenogenetic embryos, and solid

column—resting eggs.

6 Ay LARE, HERPHBIL, FERCHAIE b oBHAEMEE R BED bhic, Khbbnb ik, fif
AINIABDOBEHIC X > TEEIND L5 TH5.

5-1-2. Podon polyphemoides

P. polyphemoides o\ T ORBEIRMEREF %L Fig. 54 wrli., AEOHEII4~6 Bckbh, 5
AkEmEECE LI, E nordmanni LR UL, hREBICEELEHEILLRT, 0.24~0.46 mm
DEEAR D - 7o, BAEHEINIFEA LT TOMEFE bR,

SRR IPBUIREE O MBI 6.3(E /B Th - 7cd’, DBKREEA LT 6 At FE 2.0fH/BL -
fo. BYEEREAL S ~6 BB L.

5-1-3. Penilia avirostris

T TIRBE Lo T (B, UTeEHr R~

Fig. 55 A wabhb Ex D, hEONMIE0.38—0.95m DA H 7. BEHICL LRI HRIHEN
LRI BZBEORE2L, $KR0.38m ThHoT, RbORMAKDOKRE I E—FT 5. LWENEIHT
0.49mm T > T Evadne % Podon L $irh, fRR,LKIEIHA BT % T, BRENL»S
ZERBBAEIs ot Fig. 55 A 2:bboind X 51, BHAMEGAL, 6 A THLUBRO XSO SWTR bR
7. BB ORINAELL Fig. 55 B 0 X 5 Th T, BEOHBID 6 150z FE 7.5E/BThH
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Fig. 54. Seasonal changes in length frequency Fig. 55. Seasonal changes in length frequency

distribution (A), and number of embryos distribution (A), and number of embryos
per batch (B) of Podon polyphemoides. per batch (B) of Penilia avirostris.
A : open column—females with par- A :open column—females without
thenogenetic embryos, solid co- egg; shaded column—females with
lumn—females with resting eggs, parthenogenetic eggs; solid co-
and dotted column—males. lumn—females with resting eggs;
B : open column—parthenogenetic em- dotted column—males.
bryos, and solid column—resting B : for explanation, see legends of Fig.
eggs. 54.

57286 A22 HitE 4. 9E/BBA L, DBO ootk h, 8 ARRIIFH2.0FE/R LIFF
ABNNME & 78 o e,

5-1-4. faIRE & Ak & DBRILR

FLIE L thE & OBARA Evadne nordmanni, Podon polyphemoides ¥s XU% Penilia avirostris @ 3f&
CoNTE 2 DHBERIE F ORI EDY v FATHRTERD E Fig. 56 0 X 51iss. WIhofic\ T
LEGERNE D TREWD, IS IHEMIL R OB Ta IR NS 2 E[ 2 5
hibh b,
RCIIIPROEEEE S5 &, Fig. 57 WREh5 X5, MhoffeonThHROERE &b
A—GEXKEO S DDOFERIPEIES LLBA L TR ZEXBLNTH T,
5-2. HIABOFREAERS L URIMKOEL L BiEEEEAHR S ORR

Dbk SEoERARBEGDOHEY, FhEhoBOHBEROEHINEEL, FHRIMOELE LD
BA BB\ T A DL Fig. 58 DikHTHS.
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Fig. 56. Seasonal changes in the relationship between number of embryos

per batch and standard length in 3 species of marine cladocerans.
B : Podon polyphemoides;

A : Evadne nordmanni;

C

MEAN NUMBER OF EMBRYOS

STANDARD LENGTH (mm)

o
NUMBER OF EMBRYOS

: Penilia avirostris.
Solid dots : incipient stage of population development; open
dots : late stage of population development.
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Fig. 57. Seasonal changes in the relationship between number of embryos

and standard length in 3 species of marine cladocerans.
B : Podon polyphemoides;

A : Evadne nordmanni;

C : Penilia avirostris.
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Fig. 58. Percentages of sexual individuals in relation to changes in population
densities of 3 species of marine cladocerans (1967).

Solid part : females with resting eggs; dotted part : males.

Evadne nordmanni oo\~Tik, BYEAFEBEA I BEENRERN D 6 A16H~22R oA MBLL, £&4030%
iU, Podon polyphemoides Ti3, BEENRABECE LI (5 A26R) w3 TRMAIIE o
RN R B, 0% 6 A16H~22 B i3 AP £hk015~20%% Lic. Penilia avirostris
ConTiE, AHEAREAL 6 AR UDTHEL, HHBO XV TAabhics, £OHBRIEH10%
EEE ST .

LlbEas, ohb 3SEctRLTE xS b, BRAEMORRSERERENSHEETL, HEL TP
CEEAEZERRED LN L ThD, FRMAEM L D AERA~OBMCEITL T, T TRBELALEFEIP
DOEHH I —E T IR DA EE— 2 A B TFLTE TR ), HHERIEERORSE
Sl ERRLELSBLR TS,

o X 3BT, HLhLBRKERAECOWT—RICALRTND LS (FlziX Bere®) LfF
LHTAETHD, WKERAETE, MECHETIERO S bRIEELIOL LT, Mok, Kii
KbOBHHBEE, BEEELENELLRTVS (Green®). CNETOLE I A, WEMABOEELED
ETEAR X OEEARERER OB e ou T, BEAGLOBBECE - THLMALBTLRLS
DRSS BEATREEELMBELELLND.

5-3. Penilia avirostris OAM&EFEBEEZ SLHEOREN

19694 8 12~13 [, fEtkl - R KT5 77 v 7 + VIREOBRT (3-2-28R), BVWHRTEHRAE
WA PR » 7 P. avirostris ORECHEB LI, OHEOTEIL0 ~10m B TS 38,000fE A /nd &
WO BB IER R L, £EAMOHBERT T, Appendix Table III wiific ks Th%.
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Table 5. Composition of sexual types of Penilia avirostris at 9
stations in Bingo- and Hiuchi-Nada (Aug. 12-13, 1969).

Number of | Females Females with Sexual Individuals
Stations | Specimens without Parthenogenetic Females with
Examined | Eggs (20) Eggs (2 pe) Resting Eggs Males Total
% % (gre) % % %
1 167 69(41.3 15( 9.0) 22(13.2) 61(36.5) 83(49.7)
2 340 106(31.2) 84(24.7) 44(12.9) 106(31.2) 150(44.1)
3 372 147(39.5) 71(19.1) 49(13.2) 105(28.2) 154(41.4)
4 230 104(45.2) 43(18.7) 31(13.5) 52(22.6) 83(36.1)
5 246 133(54.1) 66(26.8) 5( 2.0) 42(17.1) 47(19.1)
6 194 102(52.6) 57(29.4) 20(10.3) 15( 7.7) 35(18.0)
7 43 24(55.8) 14(32.6) 1 2.3) 40 9.3) 5(11.6)
8 192 87(45.3) 75(39.1) 5( 2.6) 25(13.0) 30(15.6)
9 316 175(55.4) 101(32.0) 2( 0.6) 38(12.0) 40(12.6)

IhbOfkEERINC, IBREAMER (90), BAATIMEARER (2pe), MAIMEHMSR (9re)
TOHER (8) D AFRT KM L 75 % Table 5, % XUFig. 59 1R LE. ThbDWhDLERH LA 7
BIBUT, BRI L 5 Tie YR 2 Edbr oo, BHAFBEEAO BRI, HELHDIL.6~49.7%
ZhD, 05 b AIMRAHE RO G &HED0.6% 0 bREIS.SHELE:. Thboffiz, Rl
SIAER (5-2) X h A TehiEw, Paviova® (3BYE0 P. avirostris TIE, Tt AIMEAHERIIEES S kD
BCHELRWERELTVBD, ARG &3 v —FT 2 DIFEREN TS, ok
T DR BT RO 1 I 2,550/ (1 ~5l/B) (St. 1) Th-TEhdTENMETH -
7.

CCTHEATNEAL, IO BRWKIRT, FRA—BHTHICInbLT, BEBEOLKLD

Fig. 59. Population densities and sexual types of Penilia avirostris at 9
stations in Bingo- and Hiuchi-Nada (Aug. 12-13, 1969).
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¥, TOBMARIVFZECRELZETHS. AR IBREMOBMINYBOEBRD L OBERKFTHD
PEBELPTHENTER D, COXSHER, KED I 7akERCLEILOLLERE
hBDT, 2 38E»LSBBHALEE 2T, FRERMOREES, MAIHROBERLHNT5 R
PO OrULENRDHL EBbhS,

5-4. Evadne R2#(CH>hi-4£5MO 8 B

T X habh T3 k51 (KurTaerdd), —#iz Polyphemoidea BT 28 AEEAECIX, BEHT
BAERCRE LT, SROBEHLHMCKEE L5 T TNl (EREciziREficEL
TWAR KurTner®? (12X %) #BEL TS, Thbd, ChLRFEIZVIGREKTIORE
WCix7n{, miniature adult <A b, paedogenesis (Sh4:4H8) B 5\ % neoteny (SHEBEEN) Ofl& X
5, BL, FRXTIRRERFTH DY REFELEZ EitT5,

DXy hERIL, iR % E. nordmanni & E. tergestina O 2D\ Sz o ChicLnd
bhic* tho 28ORBEOKRARIBLL V52, BECOWT, BETORALFEEOME « DRY:
B¥f% Fig. 60 3 XU Fig. 61 @Rl i,

¥, BRALHREIATH G v Bbh 2 Pty omEM (primipara) % Fig. 60 A kX
U Fig. 61 A wrd, o, BMIERPTRE, REL, TOREIIEF A L TP L (Fig. 60 B, C,
D ;Fig. 61 B). 2DcHiER (R) RERBCMHMELAE ST, (LichisTLE gross length
WHEBEPFOROKE I L - CHEFCEMRTHDT, BRERL UTUIMEL o).

. S
0 100 200 300,

Fig. 60. Successive stages of development of parthenogenetic
embryos in Evadne nordmanni.
A :a primiparous female with 5 embryos.
B-D : females with embryos of different stages
of development.
E : a female with advanced embryos.
F :a female just before release of young.

* 22T AR, ARV THB L Polyphemoidea %D fihod 248, Podon leuckarti 35 X
W P. polyphemoides 2o\ ~Tdh, FMEIREENEI IR,
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Fig. 61. Successive stages of development of parthenogenetic embryos
in Evadne tergestina.
A :a primiparous female with 3 embryos.
B :a female with 2 developing embryos. B’ : embryo
dissected out of brood pouch.
C :a female just before releasc of young. C’ : young
dissected out of brood pouch.
D : molting and release of young.
L :a female after molting and new-born parthenogenetic,
promiparous females.
Ecale bar: 100 p.

Fig. 60 E \wHHRTREINE v BT Lt Bbh 3 RE LR A RT. &0 stage LEORICIET TIC
O (Jalt) 2B bR s X 5icieh (Fig. 61 C7), fRX bk S h A ETCRROBE,A BB L, %
DM TL % (Fig. 60 F ; Fig. 61 C). L. nordmanni w3135 =0 X 5 iclkfienfkh e, Fhib
i Lo ol ok % Fig. 62 A, B 0Bk L7z, Fig. 62 Bickbhnd bish, - OEE ORI 4
~SEDREEARA L T\, -2 0 & X ko falE s+ Ticifs bhTuw s (Fig. 60 F ; Fig.
61 C). L7nisT, ZoWfiofEik (filxiE Fig. 61 C) iz 3% (P, Fy, Fo) 2fELTWAB C &
igd, WoTRHEOWBiK (Fig. 61 D) X rdic, chbixthiticiri-hs (Fig. 61 E).

& FCHEFTIEEDATORENFAIZEAL 2 A LcBE (19674F 4 Ty ——4-2-28M), E. nordmanni ®
AEHE, KSR DIERN L Bbh 2% LAE2AR SR 5k, "EEEOMEhCR - TRIEIhS
EREM T, F7219724E 8 A REOFAE (4-2-328R) i\ THE L E. tergestina \Z-o\C
b, ZOMHEAED BRI,
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Fig. 62. Female of Evadne nordmanni with advanced embryos
(A), and advanced embryos_bearing”4—5 blastulae, dis-

sected from mother animal (B).

—e—e— STAGE |
—a&—~A&— STAGE 2

100 100 - —o—o— STAGE 3
B —o—o0— STAGE 4
80 80
2 g
£ 60 N 60
3 2
: i |/
3 a \
W @
& 40 W 40}
20 20}
o s ) e O o—‘_l—l—&_&_l—u S g S
-] B 2l o 3 6 9 12 9 2 15 8 2! o 3 6 9 12
APR. 26 1967 APR. 27 AUG. 10 1972 AUG. I

Fig. 63. Diurnal changes in percentage frequency of parthenogenetic
females carrying embryos of different developmental stages in
Evadne nordmanni (A) and Evadne tergestina (B).
@ : Stage 1—primiparous females with blastulae and multiparous
females with blastulae after release of young.
A : Stage 2—females with developing embryos in brood pouch.
[]: Stage 3—females with advanced embryos in brood pouch.
O

: Stage 4—females just before release of young.
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S A#ED Polyphemoidea DA FBICEST 5 HE D DT Morbuknar-Bortovskor & Rivier® 1
Podonevadne camptonyx (G.O. Sars) ©2OWT, TTRID L3 ABEENLELRDZ L HXEBLTWS. #
biieh»T, BRPFOMOEERBEIC LY, HALMEMREAD 4AMIC/BEL, ho&o HEBHLE
ORFERFIENY, LLOMED E. nordmanni L E. tergestina Eiz-o\ T2 Io7e » THNTH
7o,

Stage 1: fali#% b - - @IPEME (Fig. 60 A ; Fig. 61 A), KXO—HEYKHE LK D, ROBEEEY L -7
M (Fig. 61 E).

Stage 2 : RAETD 5\ IREFOEEFEEFETH b0 (Fig. 60 B, C, D ; Fig. 61 B).

Stage 3 : FHRHCHFEZE LK BLGEERL, BOBROALIS D) 23240 (Fig. 60 E).

Stage 4 : R RHROBFR X VL, RONMIHT, KEIh3EINCH D, BHRCITRRDIE
LZbhb o (Fig. 60 F; Fig. 61 C, D ; Fig. 62 A).

I BEMO BB EROBEHE(LY E. nordmanni oo\~Ti3 Fig. 63 A ¢, E. tergestina {22\~ T
Fig. 63 B iwiRr L7z, WMREZ T35 &, 47 Stage 4 OfEKIL, E. nordmanni T3, JR23MEH
LR 4% T, E. tergestina TIX, 2285305025 485309 F TV v AR B L. Thcbb,
TR 5 OSROB I, SR F TOBBRICORTbh 52 LD THRTHS. Stage 4
DEEDOHBLE & bic, BHINAI ) OWERE, ShRkBEOREMEE L VRS Stage 1 H3IN LA
», WG L EbBHCHEL, TRIAIE A LAFEDOKE (E. nordmanni T100Y%, E. tergestina
T70%) O HED., TORIMERBEIECHICHEIT LT Stage 1 OEGKIACEI L TR X, i
Stage 1 /BT LI Stage 2 DEGLEIET S, FZNTit Stage 2 HFEHEDB0%TIE 1004 2 KT 5

xmf
8l
o ~—0—O0— Om
16} ~—o— |Om
——n- 20m
14}
1z}
”E - x10%
tor STAGE 4 2
N
I 1
b TR IRV S IDS” S, N
g 8 o
3 | STAGE 3 .
§ s_ — o
@ 4T
§ | STAGE 2
2 -
Z %
ol
2}
i
%% 5 s 2

AUG. 10 AUG. 11
Fig. 64. Diurnal changes in vertical distribution of parthenogenetic
females of Evadne tergestina with embryos of different
stages of development. (August 10-11, 1972 at St. G).
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vZE b, Stage 1 OEKIZLELAD O nD, FA X VLT TOMIZ, KRD Stage 3 R — 7%
BL, ®\T Stage 4 @®BfTLTPL.

T OERT, HERTL, BT, FeBBLI < B drrbbd, chbD2fTEAERE
I—HLTED, A ET 20X 5 tHBRELHRIER, chboofficdt@ Lol Thsr z L3R
»hht. BiRO X 51z Morouknal-Bortovskor & Rivier'™ (X, Podonevadne camptonyx {3\ Tdh
W ORHEITERE D DREC AT TORBHRTOREZ 52 RT3, HHIRRLhIRBERT
KB ERBH LY. ZOEREHT BB E. tergestinag o2\ CREEPERERA % $ B\ T Stage
S roHMBHEY R I L5 Fig. 64 O Ly isfERAEbhic,

COEM B Stage 3 OEFIIERE, FE Q0mB), KR COmE) OfhORE I ZONDH, Sk
HREYE D Stage 4 OEGFIEIADRGL, #, BECAEH LI ICHEAL, EBCIRDbhinw, FREC
1, HEISKhTELRWEIE S, PELHE LESRBEI VRS Stage 1 Ofifkd, £, FEICOA
Zbh, EBRCIRERLAV0T, o0 ~10mEo LR cTicbh, 4icd & $20m 0 EEHR
Tl fTlebhicnb O LM Eh 5,

WZE U E. tergestina wo\nTC, BREFOMREORELHE T HIcDRBHEOK Z I DORNELLY
WLChie, RELEEARC O W TELIERY Fig. 66 iR

4, EEBICOWTARS L, HELCEENTB LU v—EOMBEC W 2h0E— V2 FT5H
o b, MRS bhio,

—F, ZREROERBIHES Y WS THas LB L RO bRD. Ticbb, 8 A10HHI10R305

10.30 (37
‘.. 10.30
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16.30 16.30
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2230 (43) 2230
A— et ANt
__L_o.so _“‘-(Gl__o.so
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x €.30 w ‘ s {100) 6.30
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Fig. 65. Diurnal changes in length frequency distribution of parthenogenetic
females of Evadne tergestina. (August 10-11, 1972 at St. G).

Figures in parentheses indicate the number of specimens examined.
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BERAEOERCEIT 5 5%

8 FREQUENCY (%)

j — 4 A r A A A e A A A A A
03 04 08 08 OT 08 09 10
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Diurnal changes in frequency distribution of gross length

in parthenogenetic females of Evadne tergestina with
embryos of different stages of development.
Open part : Stage 1; dotted part : Stage 2; shaded part :
Stage 3; solid part : Stage 4.
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CHBREBLPEVE— FIownwThb e, 2HEILORETARS LEETKEL - THE, FHT
FEoTCWwW5b, ook, iR X 5BTREPORGORE (ZDF4Eix Stage 1 X h Stage 2 ©F
BZRE) CRIETALOLHETES, 2Oz LEEND DD, ERERYEORERRE T TR
4L Fig. 66 X 5iich, hdb Stage 1 L b Stage 2 RBTT 5o TE — FaUEAT B EHAH
AR DdHh 5.

S RbhcE - FORBEMHE» DAL B L, BRPCEBTAREORRILIEHLD TERHIRE L23E
%25, KEBEEEEDSP IO TE — FORRBOERSLBEcw S, NN OWTARS E, BEMLBIT
TR B IS T HR A O R HET5 ¥ T, SEMEELETICBELVLDEEZLNS,
6. THAIIDLHRE

YERAE O ANOIE BRI, Evadne nordmanni (Jorcensen®; Crene®), Podon intermedius
(CrenG®) ¥ XU Penilia avirostris (Deira Croce & BETTANIN) T OWWTHIZEI T3, LArL T
ROEBRILEER T LOLOARBCEL TIMbThih » Tz,

< CaroL™® (3 P. avirvosiris O AINTEECITr L 45/ L, Bicerow & Sears®® % Friepricu®®
H o ERRED RFERBR~NT 5 &5 (LocuHEaD®). JorGENSEN® | E. nordmanni R\~ CRRDOBE
BCAENRIHOMAREEB S v 7 b vl D R L, 2oz 0 bEHEXI, chbi3ffdni
IR F A S EHEE Lz, Bamnerinee? 2AEOFTHE BT, T D X 5 IoREEOTH A Jist
RREhiEh ol &b, BOARMIBERILLES 5 LB 2. Paviova® 3, P. avirostris @
TR EROBE CTBEAT 2 L <T\ 52, TOMRITR-Twisy, BlEON 27547 v DER
B, WAIFE S o7 P. avirostris &R Ut Brakod? (3, ZOMAINCOWTEHL T3
»N, BEOATLEEF TS,

DX HEEHL OWMEEN C OMBCOVWTHEEE b - e bbb, BERAERANORAC K
FAMEIRETH - e, FHEBHHTRNCENSD, ChDMAINOEEMER LT, FHAHEES
DEEE LRRC, RABEC KT 5WABOERERLIFER, SROMANOFELHERL, Reixbh
DX ERPFEEROWTHLMCTHZ &N TEL,

6-1. WAIBOHEREEBEICKIT D297

6-1-1. BFHEHOMAIIOHIR

Bl ~ic X S (5-381R), S| OFEMAMESEHIE LI 19694: 8 A LAHFED P. avirostris &2
W, MATREMBEOER L v ET THAIMELRHEL, =, =Z0B%E - g% Tt

Fig. 67 A 3BTV EBHh WAL b oMRTHS. oD X 5 hlfRs bREH LA %
Fig. 67 B3 . AT TEIREAE TH Y, KE0.24~0.28m, FH£20.12~0.16m (F#50.25x0.14
m) TH-T, JPIEL, MEEIENROBEYECED. BRETIRACCRLZ 52, ekt
KEerET2,

¥7: Fig. 67 C, D A LB Lo b B4R o b, chbREBRPrER IR THL WD E
Zrxbhn, thboIiil, MESHEROBIRDLRBH, THEBEETHONEYRTIOLEBEbR
5. LIedis TR AINIIERIIIE (embryo) LA RELDTHS.

WKER B Daphnia pulex —TI%, FFRI DHIBI R BRTOMAINLIIE—Z OBE oD 5FRE
(superficial cleavage)—— &7\ FAMPOMICET S L STV B2 (Onma®), KfEconT, &
DREOFELCBZEII T - T,

6-1-2. ERIEMNC KT D AIBOFI DR

WEBAROMANO KR BT AL HET 5 obiciy, BRI ESCKE SRR ED L 5/
R OrEEFTHLLCTHLEN DT, D), KRTAMEMBEENESECRD b OIS
Eb2T, ThORERENORBPRAEDL LTI IMAL, WAXBARCEB IR 2 L 2R A,

1) FEvadne tergestina

19699 S AR XUV 9 B, (BB WTRELL ST v 7 b vipie, AR & E. tergestina
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Fig. 67. Resting eggs of Penilia avirostris—I.
A : Female carrying a resting egg.

B : Resting eggs dissected out of brood pouches.

C : Resting eggs dissected out of brood pouches,

probably newly moved into the pouch showing

early cleavage.
D : Ditto.
Scale bar : 100 p.

PERA BN TDT (Fig. 68 A), chbO—fiwEnLicE FHRENDOH 5 A3y + (430cm, X 15cm)
CRAEL, SFRT1 7y AN ERE L.

oMb, WELICT 7 v 7 b A3 Lichs, SIEORBM AR LR, WHeAEom AN
LRbh 2SRRI, BREPCALNSMAINE Fig. 68 A wAhbhd X 5 CHETH - T,
RIFGELICEEDN D DO E JILEH 200p THo 7.

I BEE oIl Fig. 68 B e bhd X 5 BB DO b DA% L, £169~234 pu, 5204 1 Th
Stz PR EHHTEL, 7o/, HEX TRt Rz, KEETRBETH 7. s, Jo—
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HEAMATWD DS hELHDLN, FOMADRED X HHTAXLEDEH-7- (Fig. 68 C).
Fig. 68 C A b A AT, FHROBEE O i@ IoREBO S O TH DA, R OO MRE)-
HAAEOLDERETH EMNTEI.

ChHDOINE, BTFTHEHEY L - THIET S &, HimEa2 o cMieE AR T 2008 d b, F0
EEN L bz, ZOBOKEEEDRELILA, 77 v 7 D ﬁmrﬁll’ﬁu X o TEER

KA 1,
ML PN
Fig. 68. Resting eggs of Evadne tergestina.

: Female carrying a resting egg.
: Resting eggs obtained in the laboratory in October, 1969.

O w»

: Exuvium containing a resting egg, one side of which is
concaved.
Scale bar : 100 p.
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HRINBRET T, Bilchico TEET S Lo 1o, o35 = D IPORUL LB A R AT ps, &
LS ']'H'i'(mf:éh/[\“ﬁ—w Tk ot AREDMM AINIFI70512 &, P. avirostris OFh & & b e SEPIERET
MTEIED, B35 X5, ZOINXIERIME  Tiebht:,

11) Penilia avirostris

P. avirostris \oTHii# & Rk, it AIIORPURIR AR A L. T70 519704 9 Aehfy~10H |0
] St. C et W THIMMchIc»T7 7 v 7 b v R L, FRENOKAE Y 51 | Kl (500045) 17D
A Lz, C oifld,  P. avirvostris & E. tergestina o 2 OBV A GHBERL bR,
#1r AfE Licot, % v 7 Rl L f;b{th’i?’@& Wt Lok 2 A, E. tergestina OAIE & Hiz,
P. avirostris OZh L% 2 b b IH SRR S h7-(Fig. 69 A).

IHBIPHER250 e, HER180p TH Y, mu!mﬁéci Er- BEX#100s TH - T, :pygg%m;gfifgk
MZpGEd bz, i 2 MO AT (% “twin” resting egg) #HHEAIC b Ok HE32
(Fig. 69 B), REdOBIH & &bt RS hz2 D X 5 72% Fig. 69 C iRk Liz = huc ;tﬂlim.'fﬁsﬁm
M A AR EBD B D,

AR OB EFFHC, =0 X 5 M A a4 5 AR RET 5 WD D50 E 5 A IR ~ 1o 4 ",

Fig. 69. Resting eggs of I’amlza avirostris—II.
A : Resting eggs obtained in laboratory tanks in November, 1970.
B : Female carrying “twin” resting eggs.
C : Twin resting eggs. Note characteristic concavity on one side
of the egg.
D : Female carrying a concaved resting egg.
Scale bar : 100 p.
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Fig. 69 D iwxbhn s X5 Ay RIS i, corb, ZoMArERFOME S THEECAET
BHDTHH EDbomb, LML -0, Kbl Ihs o LHEE IR

feBRERD LB (6-2-1), ZoRfbhic 2O AINI M SENTHLI RS Z ETRBIL, 0
WAL ROWEN D, it 2FOMAIITH S & L IRKMCTHER S e

6-1-3.  fiiS#EAL K %A B Ol AIBDHERR & 7 D) At

EFieo X owehied &b 2HOMAIBDPERBEDTLIRDW BT i 5 7D T, BIE, B A HHET 5
CEEBwts. THCETLY, BIKICEET S LB A AIIO RO B A K %7z, Appendix Table III
Wk Ltz P. avirostris OFITE10m OMEE R OFEH A BifK 1 nd24 H 25,000~35,000f@ kA BT 5 = &
MAaibh, Table 5 RS a X5 CFD 5 H 0.6~13.5% i AI% & > A TH -7, R HA—EI
M AIAPEH Lic &35 &, KELOm OBFTCIRiRIE 1 nf24 b 1,500~47,000 HOIIAEH 5 = Licie b,
¥ AIRD AP D HWIEMESE L, Eh A BERICRRIL TP EEZ B LD T, MWK SR
IIPFFAET S TREMED B B L HEE S hoie,

X5 I b &5, AL OB R K s TR R A 1T 78 - o B Fa S O A I
bLbH% EFHE IO T RMTAFET 5 THSH 5 LH 2 bR IOT KA oK & & bt &K b
BELT 5 C LK LGS HAE & LT, BRS0Cm, FERBmOKKK =2 74v 75— (K% -4 - AH
) A L. & ORFEIIHEIZ EbO TNV, ~EREOK -2 FHEcHRNTE 2RISR H S .

PRJEIXI9704E11 J] 24 0 3 X OM197145 3 23 H, Fig.
TR SERTT o, BRI a-5—F—¥
(XX 13: fH DK X Xf110p) Thi-7-2D%, WR
FAEHME T CHAE L TRAIIDERATII. 0
R, TRTOF Y IANLBERFROIDE, KX
S, BREB LOEE L bics F/— LR bh b s
SR S e,

Fig. 71 372D 5% P. avirostris Ofit AP &% 2
b HOT, JPLTEL, MRERECER, &
FWRANTe L 5 el x OREDOMAEF TS, Thb

FUKUYAMA

TAJIRI

(o]
10om. o

DEELFROBMGRY Fig. 72 wRd. tk, 2hb

St.3 DRESH, BHDL VL0 Fh & k5

o N L Fig. 78 0 X5 Cho THRHO b DO #HETFA

&’ EWLHTHS.

Srrean-agh £ R IBEIRd X b RIS hte Evadne [Booii A 5P

ToMo gt L#z bR O% Fig. T4I0R+. Shbomis

g AW 200 ¢ iP5 T 2 - 1o¥.

= s | TR p——— . s N a
: o 1 2 3 RIS S L DI AIVDO N Aig LA £ L o T Fig.

Fig. 70. Location of stations in the nor- R, Chrbbnd bk, TOEERE S
thernmost part of Bingo-Nada, Lh, ichoENRHD, A—EETLH Y 7ARE

where prelimirary investigations BEBHKZZ L 2h D, P. avirostris Ofit 4

o e bt of Uy s spcon o <0~
carried out in November, 1970 57,000f/nt ¥4 3%, 515 Evadne and/or

and in March, 1971. Podon DI AIFTONTIL, Hi# X D b avie hAig

* IR BDINIC O TIIRO MR B,
®k = & TlX Evadne and/or Podon r3t3c L% . Evadne J& L [F UL Podon J&oi AP S I TH
> T, Zhb 2BROMAING Z DL DM LFHNT 5 ORBAED L & ARETH S .
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Fig. 71. Resting eggs of Penilia avirostris collected from

Fig. 72.

the sediment of sea bottom.
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Fig. 73. Size frequency distribution of the resting

Fig. 74.

eggs of Penilia avirostris.
A : Resting eggs dissected out of brood
pouches of mother animals.
B : Resting eggs collected from the

sediment of sea bottom.

A resting egg of Evadne sp. (a spherical one in the

figure) collected from the sediment of sea bottom,
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Fig. 75. Some examples of the distribution density of the resting eggs
of marine cladocerans in the northernmost part of Bingo-Nada.
Open and solid triargles : resting eggs of Evadne &/or Podon
on Nov. 24, ’70 and Mar. 23, ’71, respectively.
Open and solid circles : resting eggs of Penilia avirostris on

Nov. 24, 70 and Mar. 23, 71, respectively.

<, 0~20,000fE/mdRBE & & & 7,

6-1-4. [HAIBDE R

LBOFHREDEBE T, MAIDOERCLE, WERLSONHECOWTRATS &L bic, B+
FROREDME R Thi

P. avirostris ORAIBO LY, BEEAE THE LIzl 2 5Tk 1.12~1. 13 ORI H b, BFIAEK
FCBAT 2 EARCLSFLETHOT, 2RV HRMCHBETE D Lovbhnie, B0 X 5 il
ETRIIBE, W GRkhTHEESE T TOBE L D) LOREROZITED bRih ot (6-2-288).
FRAEDE RO L DR D, HREDE v EERCbl o TR TERDT, 274+ TNEFE
B2 D ZemZ EITHIL, ThERDOHF RS NAMAIS (FFHE, $D%\ P. avirostris O DDR)
B LI, TORRR Fig. 76 KR ha &R Ths. Kobba b ek h, MAINLREETS 2
DR S F TORBICAID 60~100 GHHATHZ Lavbn D, 6 cullERICIT4 < FEIERTER T 3 fehs
ol ZOZEnD, MAIDERCIE, BEOEE HHIL0nDFEX * THRETHWIESTH A 5 L B
ns.

6-1-5. (R - B Ss X O A RESIC 353 2 A0 5 A

TRHAEOMKER, HEBILHNRE THe ) SROMAIOEELHEA IR, CHbOEMED, Bbh
RGBT CORFIRBI TR E B ELBNIDT, BEKRLECIET, B8 - Bl T, %
IO EERHEC BT, MAIOS AEE Y HE L

1) Rk - BT 20 .
HPRIL19714 9 J16, 198 L19724 8 10, 11O 2[EF TIod~<7z 9 E A (St. 1~9, Fig. 2 ) 1w
BUTHTIe o7, Appendix Tables XV & XVI 3 XX Fig. 77 W il4Ric 313 3 &2 S0t A0 5 Fi
Ex—fE L URLE.
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Fig. 76. Vertical distribution of the resting eggs of Penilia avirostris

in the sediment of sea bottom.

Fig. 77. Distribution of the resting eggs of marine cladocerans in
Bingo- and Hiuchi-Nada. A and B : September 16 & 19,
1971; C and D : August 10-11, 1972.
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Penilia avirostris Evadne & /for Podon)

Fig. 78. Distribution of the resting eggs of marine cladocerans in
Tachibana Bay, Tokushima Prefecture. March 16, 1972.

P. avirostris DI AINIFE L & THDTEHEEDED LI, EHC X VEHNH B, W ONDEERT
10758/t LA EDEEZ GRS I, FLRCRINEEREOMA bbb LB, A—EAET
2V v 7ABOBERLKE L, BBHRMIFEL L THEN14.6~49.1% 3% X 13.0~90.8%Th - 7.

—7 Evadne and/or Podon Dt X BHi3.2,000~50,000F/ M DRFIC & £ % b, MhDES, F72fhod
EBHEBWTL, MEDOETREIIDZNE T Eboslk. EHANOEERBIILFELhLh, 1.5~46.9%, 26.1
~87.1%THhH-T, ¥y 7ARIBEHIDE VK E ot

i) BRSO

197243 H16H, MEERKERBFHC X 2%E (Fig. D) BRICERL TEEROFEX T 10k A
ERRFKEDOA DCEH LIcMNETH - T, Rtk - BEKEC L L T— B/ Rt R O\ BT & &
zbhb, BREIILER T, MAIIOSMEE L Appendix Table XVII % X U° Fig. 78 12 % LT
w~Le,

HEEOm A IN, BENEESck LT P. avirostris D% i 0 ~6,4000/nd, Evadne and/or
Podon @it 800~5,700f@/ M DEEH CH A LTz, B iSEE D St. 1, 2 Tk P. avirostris O AIN
DEFERHRTHZ LN TERI 5T,

i) HE

S - BEC R AHEON MY, £EEDOVHEMECHE L TR &, 197145213 Penilia avirostris
fit A IRE7. 9758/ nd, 19724F4c136.75 {8/t & 7c b, Evadne and/or Podon O FIIHEFNFh1.85 @
/MBI LEFE/MTHoTe. COKRTIIIID 2HOMIFHEFEL I A—DBFEETHHAL UL
Wb, BRI OFBIEERC LY, ¥ P. avirostris & E. tergestina ® 2 DO AITEE  FEL T
D T iebhiclicd, R OKIBETAEINIBIXCOEYEC LEbrb0EELbRS. Zh
LML, BHEAOLDTHERNTALENRDA S, ek LGB KT 5 (EIZ P. avirostris T
1,400f@/nt, Evadne and/or Podon <Ti3Fh X »%<, 2,800{@/ndTHh 7.

PDEoX 5w, fwESAENAING HEl - R8sV TREbD TEBRECHYfiT52, HBETiks
et UCIER AL, P. avirostris Ot AIFTHI 3o, Evadne and/or Podon D% ii#)1/6 DfEC
LEE ST CDXIBEIING 2K KT AHABEOEBNZERICL ESHDTHA 5. Thbd,

* ARWEC THNR BB RKERBSOREEHMCHELET 5.
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W AIOHAEEL, FOECRT s EAEOBEOMBES, HHAMOKRE (HAIMREBEEOHE
R) RER L THESRBEELDIBNLTHD. DT LIXEIMT, MAIBDOD AN HBED
RIEXHEET D Z L HTRETH V), TRKEEOHMERGHOTMREROEFEL LTI hLOERZLED
2BAHLEERTTIOTHS. SHEVKETE DX 5 RFAEYTRD 2 &0, ABPROLRBLHEHTS

52 TRETHAH LBbLID.

T - BERC MR IR L 5, XD TEHEROMAIBHFET S Lh¥ibhrtitsle, 2O
T EMD, SBEERAEORST %0 M5 3] & LTOMAIIORER s £ ERAKMME > oFIAMES
HFEIhsTthHsr).

6-2. TWAINDME

6-2-1. SEPEFINE A IR L

Wik (6-1-2) it A IR PN DBE D SR EEDHER R & v, 19704811 §27 B ~127 1 H 0[] Penilia avi-
rostris %5 L 08 Evadne tergestina O AIIZEOCI L, 2.5ml FO# 7 AR (Cl: 17%) 2ml
EELRIVEL, 5°CoLBECANIZAS A X hRBwfiLL.

P. avirostris O AINT 40ml BDOAF v — ¥ Cl 17% DHgK%RBAK T~ DEE (100, 80,
60, 40, 20%) 1= 5 FREEK 35ml Lk, 10MESENZS LIz, E. tergestina O, BB
DT o T frsd, 100%8EKIE D& T HFEINE L. ©hbaAEL7.5, 20.0, 23.0°Ciiffk- HARE
BRI AR, KLy ISR CEy, OWENEEEIT 2120 AT OKEME 500 lux) U, 128HHLT
L7z (L : D=12:12), 8119714 2 A26H ¥ T3 ARMMkRE L.

P. avirostris Tt AT Fig. 79 wibh b Lk 0, KR 17.5°C K TiR#EKiEE60~100%7T,
#7:20°C K TI1380~100% TH Z o 7o, 23°CRTIT4 L b Uich» e, Ip{ERi320° CTl0025 8K+ D
& DIE57Y%, 80%¥Ek (Cl 13%) ®t22%Th 1o, 17.5°C Tix100% K THILRE3% TH v, 605U
K (Cl #10%) THIMLLIEhp20% 3R b, WIhoORER TH40%HEK (Cl 6.6%) LITOE
WA KPTIEIMIT_TRT L

E. tergestina Otz Fig. 80 IR Lc & 5 Ief B ThH -1z, Tibb17.5° CRTHMEER100%, 20°C
KTI1316.7%THh b, 23°CKTit, P. avirostris DOt AT & FBIMEATRD Bhich - 1.

LLEDRERMNS, = OEBEPI T P. avirostris X E. tergestina DOt AIPOMLILL7.5° C Tk
LRIFTHDC Enbinste. Bt Cl#10%DEHES KT B 5722 L1k P. avirostris
Ot ZINIAEIE M L TH TR D DA FET A 2 L 2RTHDOTH D, e BRLoRD b o ki =
R STRED R R 31T 5 MBI O KB K E—3%T 2 DIXHBREVRTH 5.

Days of Incubation
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v v T - T T T T T —
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H s &4 200°C (100 %,
5 -
S5 40
E
s 0 17.5 € (60%)
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[ 175 (680%)
R oA
DEC. I1S70 | JAN. 1971 ‘ FEB. l

Fig. 79. Hatching of the resting eggs of Penilia avirostris, obtained

in laboratory tanks, at different temperatures and salinities,
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Fig. 80. Hatching of the resting eggs of FEvadne lergestina, obtained

in laboratory tanks, at different temperatures.

F RO DOMAIDORLI E. tergestina TIERBRBABHIBAL LI E 5722 &, P. avirostris TiL
SOHE I VIAE D, UKk Abhies i, —RMATBOKIREZDNS L5 HBEMAE D b At
23, THRBDERSEDOPINC R TBBE LT X 7o\ s,

6-2-2. R X hiRE Lt R IBomL.

RAL DR L BRI & b T, FOMERRIETAER, H9 755 COREEDOH S L~ 16
YT E~%,

MEHLI97I11 J24F, St. C (Fig. 2) THELLREY ) =5 L v B Ak, SRKE L7 b ook
DOBEICNHL, A (Cl 18.9%) & L HIBHICAN, 5°COBAKEICHE L b DR ER L1
ESIOREEBE, BARERBIC L 012~23°CORMBAN TS5 KORERMA BT L. A RERND
FRTIL, WAKZTREAK TR LT Cl 4~17%0M % 5 BEEORE & L, ARIZ20°CoMEER L L, ki
RIbE X OEMOARKT eI x, ATRINLTbreh - 1o,

1) Penilia avirostris

P. avivosiris OWAIIOKIRIALE L, BREFIHOBBOR L TR & Fig. 81 0k 5k 5,
FF, Yerh & D EER, WA 1 B THEBC L2 INE, R HATIE, 17°CIKO b oaEER
S5% T b i<, K\T0°CIKT6%, 14°CIKT38% LKL 7o h, 23°C, 12°CRTIZL-F R $20% D
fERTRGED > 70, —7i66 ARAREEOIIOIBILRIL X b TE L, 12°C T bEE L, o
DX S 5 BAILLIcDZTH -7,

FIAEED AP OBLRIL Fig. 82 A bh 2 R0 ThHD. BHEEE L B THRLEINL Cl 11~17
WolX.D % DITAO~A5Z DFHLR L 70 b, Cl 4, 7% TIIHHER20~30%1C & &% & fo. —H1ITHRISE L 7= %
DOFUERIT X3 TEL, Cl 14%Tiiibifkrc ¢ Cl 4, 7, 7% Tt 5%, Cl 119cl0% 05
e BhicicT &, LLEOENS P. avirostris Ofit A SIOLIZIE S diK drCi2 8 A 12~23°C
DFHTLET 51y, RTHIT~20°CHRIFTHD 2 &, FHRRLULES TR THIEL 225,
Cl 1~ 7% ORI TRHLEME N L e X B Lot F200%Rd X b & v L CAETET 2
LY, MILENEFELIETT L Lhibno 1o,

11)  Ifvadne and/or Podon

P. avirostris R0 5 LFIEDRERAY 2 o DI%E BT e - 1o, FFKBEBEREOBGEY, &
HOWRI DRI 2 Ehe DV TAhB & Fig. 83 0 X 5Th5B. 1 BAKD b DTI314°C [XC50% DI Lk
AL, KNTIZCoH40%, 20, 17°CR T $ 3040k L7z, 23° CIXCidlbb3 2 B3 e s » 7o
—JIZOARARTE L7 b DTl B3 X D AL SRR E 7 D, 17T°CRTO0% AR L TR L5,
LIF14, 12, 203 X 023° C DR L ERI210% 5o EF L7z,
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Fig. 81. Hatching of the resting eggs of Penilia avi-
rostris at different temperatures.
A : stored for 1 day at 5°C;
B : stored for 66 days at 5°C.
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DAYS OF INCUBATION
Fig. 82. Hatching of the resting eggs of Penilia avirostris
. at different salinities (expressed by chlorinities).
A : stored for 1 day at 5°C;
B : stored for 17 days at 5°C,
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Fig. 83. Hatching of the resting eggs of Evadne and/or Podon
at diffreent temperatures.
A : stored for 1 day at 5°C;
B : stored for 20 days at 5°C.

FRAROMPHC OV TS EMER L OB AT 5 & Fig. 84 L e h, 1 HBRDO LD TIE
Cl 17%T30% L IR DOILERE R L11%T20%, 4, 4% TEREFRIOGEETL, 7% Tt 5@
i ot ZHICH L20AMGE O S Ot Cl 119 CIERA0%, 17, 49%T30%, 7, 14%Tl0%%
AL,

DEDHREEETS L, hbOMAINII2~T CTREERNE L, THESOMEIBRETR L,
FREB A OWREE TR D MEWEIES R U CEIEEE 4D b A BN AR B Lt o, B IhbDH
R20HHIBE 0 GBRTF CILEROE FAED LR L 5 Th o T P. avirostris OIFAIFIITA DY
BROBEEIEHCET Lic s & & HNTH iR R b,

75¥s, WRERYE X DT AINE 5 M A 12 D TRIEKIC X B M OBRET, WAINIIONEE - i+
CREINDZ EWRIeDH, 20X ) BRI RITTEI, P. avirostris, Evadne and/or Podon
DWTHOH AT OWT L bhieh st

6-2-3. RIARFIAIORL

197144 F, MILRGHBTHREL, H)=F L v BeHALERPCKBLTRWRR L Y, 137 A%
D19725E 5 A20R R BEL e P. avirostris O AIN3ER20°C gk (Cl 17%) dhiciRE L1z, 70k
BODHIizd 248 St. C THECHE LR LI 9D L 07 EEZREOERICH L.

KBTI r ABEL 722, BRI Fig. 85 0tk inote, ThbbEkiR: vELRI-INE, £
PR S HE X VML LAY, 200 B 2 CI 4 EAE UIMERB.5% L te. —F, BREHEGEOINL
BEARIZ LD TLER, RWT26H Hic 1 ASRMEL, FELI5 4% ThH o7
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Fig. 84. Hatching of the resting eggs of Evadne and/or Podon
at different salinities (expressed by chorinities).
A : stored for 1 day at 5°C;
B : stored for 20 days at 5°C.
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{ED o Teht P. avirostris OFFAINIAIELFD - -

—IZ D X5 e RPORFRC S LWL 5z L2
¥, FEEECERTD LML T O IERET S L
WL N EHHEER U k. 7o ¥ Evadne and/or
Podon O AWML Z DRFFMRIFC AL &0 TE
M otedDT, ZhLARABORFCH ZLEBLHE D
PAPTH D, MAIOREFL, ME - 5EEDO (55
1 OBFEE VI EARRMS LA T REELHE O
T, SHOMRELELTHHETHS.

6-2-4. 2%
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Fig. 85. Hatching of the resting eggs of
Penilia avirostris stored for 13
months at room temperatures
(solid circle), and freshly col-
lected ones (open circle). Incuba-
tion at 20°C.

AT DT, REREL, #BESR X b Bdiofhd, KRR\ TAE BT 2RO KR EIC
BELWEETHERERBE LWL IO BRI EL Rz &, 2R v EWES DK THIMET A EENAD
ez &, BHORECIM 2 A EELRD BN &, REAW RN FCARNRMA SR THHE
BRH B ONDOHMANE BN, ¥ Evadne and/or Podon Dt AIMC 2T HIRIAV VKR, KESTE
K TORELED b, TROOBRIBEL TS LRI, ZOBOERYRIL TS L
LEZBLRBDT, SHIEHEIICBLEGLRETHILEN D 5.

WKER AR Daphnia ORAIRORILIZIE, KEOHRILSTHEHEIEETHS &\ 5 G (PanceLra
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& Stross®; Stross®) 2H L. FEKILZ D O A G THRER B O A IR 4B A HEA T 1 240
B35 o L%, BUCEAEEATO MBI OB LAESOMIc L K ¥ 53, [2x] & LTOR AT
DRAE, BRAVHHEDFH I L, FF - IR L COLBOMTE S EEAHRIEC 5 Th »

5
6-3. MWAIIDRLE, BHL@ERRR S UCHLFR

AR D AIROFHLEEROMEET, ThHDOIIFE, FLBRAE A BI%5 S e, RIEER B O A
JeonT, o k5 ABlERIeTibhTuwiuwo T, DT rolErYRKT5. F-Btifhco
WThHbETE~%, LTFOMMiZTXTH 2 50 v £% ATl - 1o,

6-3-1. Penilia avirostris

1970411 J24H, St. C (Fig. 3) WL THREL LIER X ERBNCIFEL TR Wb D2, 19714
2 AT H L 2R Rl ofit AIR% 1 %5 Cl 17.50%, DK% ANizAF v —A M (A0ml %) 1IRZ L
A{i#18.5~19.8°C (F#919.4°C) T incubate L, 3 H6 HE CHEHE FTHZL, FOR4ERBL L
WCIRROEAb T & A8 L 7.

i) IRt

Fig. 86. Development of resting egg of Penilia avirostris.—I.
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AT AINOFWIFEfFH% Fig. 86 3 X0 Fig. 87 w7,

Fig. 86 A & B, Fig. 87 A.  REREOH#ATOIRWIHAIITH- T, MREIIPBICHERL TR
s b, DR LA LR 5 2 ERTE R, MIFEBIIRE T, fEeManid 5.

Fig. 86 C ; Fig. 87 B. L OBA Y X OHER AR T IR O T RE A LI, MR & IRt Rl Bkl
AT C ETh D, FICHIER ISR 2 BRI DX Lo s, MREOERIIAE L, oW
iz ic b

Fig. 86 D ; Fig. 87 C. KNTIROT I L OCh v U, £ oMM 2 Ao RSB L, Hic
FOUMNR 2R TS, = OBMET, IEONMCIEALY @t X bo TRCE?EIC LB 2 Lnibn s
frots, ZhUL, 0 LEREDICA LR SRS (Davis®) l'ln'l Lo EBEbhbhsDT, Davis®

BT, DA S AUl O E B A 2R (outer membrane), k% 53\ & A PJfE (inner membrane)
LS LT B,
Fig. 86 E. 51 o B AE 2 ORI B LG 5. Z oI BIRESEL R LD, EN ]

D I T M B DR EFCRD b e { 78 5.

Fig. 86 F. TNTE 2 i %I KA U, BB Slbh, Ko EE RD LI LD S,
@lzui3ﬂ@ﬂ@!&ﬁi'l’ﬂabti)@f%z). Z ORI S, 52 R 2 B Z i %

Fig. 86 G ; Fig. 87 D. 4t ORIEDRD BN D S D,

Fig. 86 H ; Fig. 87 E. 55t DEDd D B D,

Fig. 86 1 ; Fig. 8 F, G. 6 xfOfaliatek LB cH % (Fig. 85 T xR . 5 2 Mgk,
HE LT » TER TS, BAHRTE 52, REGERIHEL TR, 52 AT H e
BB, B2 LTL%

Fig. 86 J ; Fig. 87 H. ‘“L"‘(ﬁ&fﬁ W UCF OFFFED MR & 725 0 2 i CIER T 5 0%, %8
By 2 AT IIEBE O - d B X ho TRIETH 5. 2 i iz e &L I RO %
HHBHFCRD NS, q"l T X b TR E e ), FOHEL LT TRMiOEMN L THS. B
Mo 2 LA OYIASIEICTEL Te 5. & ORI CIREOREANTIETE 7T 5. &2 ML & LA

PR

Fig. 87. Development of resting egg of Penilia avirostris.—II. Scale bar : 100 z.
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HHiERCH <.

i AR IR DI REAAEALH R B Th B (Fig. 86 C, Fig. 87 B), = dBp (Fig. 86 ) % Tie 90
Wil 2 2 L7,

i) B

D IRREREC O E i TR B A L84 Fig. 88 35 X8 Fig. 89 woiiLe.

Fig. 88 A ; Fig. 89 A [R{A2390° [\l LI X L7c . Z OIBIBMERITC IR S s AFE G0
L THD. AR SO THERCH . Frcif 2 Ao X &, Bl X OBIEHO Bk o) X 25H%
Th5b.

Fig. 88 B. SO (3 i3 A Rlilic E A B3 Wb 2 20045 (dehiscent line) AHARK & 7c 5.

Fig. 88 C. ZIBAKRE X v A2 N, MEMAZ AT X b TH T WA LIZ L 5.

Fig. 88 D. MIEDIZHAGE Lo CHELR, TORRBAEZHDTAE e h, BELIEAT S, KiivmE.

Fig. 88 E. [n] o> filifa.

Fig. 88. Hatching processes of resting egg of Penilia avirostris.—L.
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Fig. 89. Hatching processes of resting egg of Penilia avirostris.—IL.

Scale bar : 100 p.

Fig. 88 F. PO TIc A RERETH b, IR 2 i, SIS, RN (2 ORilic 4 % T
Wt to g o & RTINS o 2RI B L 72 5) AefkZie L B L, Pl T180° ko fA) EREZDHC
tbbs.

Fig. 88 G ; Fig. 89 B, C. WO AT L, SR sE4c 20 Shs, SAUdp bl ORE T
B, MEIEAPE L D4R, BIWCEEA LABEoR L s L H5H (Fig 89 D).

KT, OB ORI X - TIMEA B Z 5. PRIl L, Zho TiERcik <. PR
BEKIC L 5 FOREORC X VIHEIh 5D LEZHLRDH, THINCIE, FIICHEE LR
N (i Fig. 91 £2/R) w X W BRI E S h 2 etk s 5 5.

Fig. 88 H. ffHup i o SHEE & IO 7.

Fig. 88 1. IS0 %&fs OBt A5 L 7 2HI.

Fig. 88 J. /Mo BEMT K I TH - THIAEGRD By,

LA DR RN 35\ T, FEfkiz Fig. 88 A o X 5 7okl X ORIECHNSM A RE#BT 5. Fig. 8 B o
B L E T, 1 ~L5MMA T LI, LicdisT, ARSI O Bl & s3I ) O TS IRRVAEA L
H b THD, LT 5 T, AR EMA T TIEXRILCCHRI D2 - 7.

i) etr s

WAL RO ER Fig. 90 3 X0 Fig. 91 A, B s, BHERR (423%) 13410~510p, FI5457 ¢ T
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Fig. 90. Young of Penilia avirostris newly hatched from resting egg.—I.

HY, BECTHEEL D is b Rissd LM b ticste, Uz OREY 5T 5.
1) 552 RIEE 2 Z s> TR,
) A2 RSN DRIER D T AT, kX D LR,
(3) carapace P\EI/NTH A,
)
)

2

4) BRI ZEbDTHMATH- T, frw (Fig. 91 C).
PRI, SIH, 55 2 MAAEEI e S, ERAY BT INEME O LA E RS DRA.

isds, WA S ORF(LAF UL, BIfEE CIOCIAMKLL EBIZE S et v o8 1 s &, Wyses
Ko TWT, MEERE ST,

iv) JRREAERR B 313 B IR R D EL

Lk o JFeA BB, HHIROME L T7c - 72, FOfEHEA Fig. 92 i,

(5
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Fig. 91. Young of Penilia avirostris newly hatched from resting egg—1Il. A
& B : dorsal view; C : postabdomen showing the caudal furca.
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Fig. 92. Changes in the lengths of major axis and minor axis of resting eggs
of Penilia avirostris. Arrows indicate the hatching of the eggs.
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Mk, KEVEM LZBS T, FREROINE Fig 88 B OBBICH D, = bzt~ CHHEL 7-. =
oo IRy, ~BCRENETTHICoN, HEIAMNAL, BEEAMELT, 26ks L CEIMCER
LTPL T ENS 2D

6-3-2. Evadne tergestina

KEOMAING P. avirostris O ZFiici LTI (GHE) 2 XTI, % 7-SNEME D @ & s c
HoT, PAREOBEIZ LD THRETH S, LicnisT, oo TR THE TN T R4 BB
BERGTIC L K%, AR AT RAIELS, Hrc kTS TR 0 B e 7 L
2. TR,

RABROMELE, 19704 9 BN THILL (5-1-2513),
b, ffixDREBME DL DR EOH LT 7.

1) IR LR

PO A MR OBZOIWEETH 520 (Fig. 93 A),
DA FE W7 iz Uy s (Fig. 93 B).

19714 2 e b BBt L & o o

FEIEDI T DHERTT B &, A D TR 7 % 85>

Fig. 93 C iR LA fkici, 3 Cicifl 2 fikf, Barc & OB IR AR S h T 5. = oliliciz
AL F 2B e 25, ZBHRASH B Bb bh s, su' R DI b whie X o FofriE o sHE |-
CAETD, RCTECHHESZHBR X vk, BAELRBI X I UD 5.

MREDTRTHET Lick Bbh 5] 1["’;‘?’3’ Fig. 93 D 5 X0¢ Fig. 94 A i3, o Bafasia st U
ZOFAENWIR L 70D . AFOIITIE P. avirostris OFND X 5 LIS AT % I D RS 2338 & b e
\». Fig. 93D, Fig. 94 A 0 X 5 70RABC24RILL L& K% 5TV B X 5 ThD. RTHMEN I = 5 2%,
SR S MR ML B 5 X 5 R cERA T bR,

i) bt s

Fig. 94 B, C ez hZ i biit ofF dioo i+ L O 25 Lz,

Evadne tergestina.

Fig. 93. Development of the resting eggs of

Scale bar : 100 p.
A : Resting eggs; B : developing embryo;

C :advanced embryos; D : embryo just before hatching.



Fig. 94. Embryo just before hatching (A) and young newly hatched

from the resting eggs (B & C), of Evadne tergestina.

WAk & ST DI b BE I UL, (Rens E b TR & &, P. avirostris D% L[AEE, ¥ IEmE x>

BT D &, ERBT LR LS. TR AERIIN b OWMUF RO X 51, KPICiiZ & Sk
bhieh s,

6-3-3. Podon polyphemoides

19714£.5 J], P. polyphemoides Diif A% VRSB PHRINT 5 2 L ClZh Lcad, AL LTEFR LD
TBRE 7s & OERNIIG S Tens» 1o,

Th OO BRL LI RO ER Fig. 95 w3, chhabbmhd ik h, RECH LT, sk
CHRAHFICK Z L, RRED X b TR 7 E A%, BMEEE O RO ETH h, Bk L O Skl
MThoTe.

ek, AMORMLERI ORI, E. tergestina o Fh LtEiIckaa: LT,

6-3-4. #E%%

WPERL M Penilia avirostris, Evadne tergestina ¥ X0 Podon polyphemoides Diit AIPDFet: & i
b, BEfFRICOWTLAED X 5 e fni Bl b & e - 1o,
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100
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Fig. 95. Young of Podon polyphemoides newly hatched from resting egg.

Fig. 96. Development and hatching processes of resting eggs of a freshwater

cladoceran, Moina macrocopa Straus.
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P. avirostris OASIORAEFEBL, ROV THRERORAEMIIORE Y~ Deia Croce
& BerTanin® OI# 13 A TH B, BOBEEHFICOVWTHELTWADT, BFEHNTORtIC
SUTIE4 < i T Tey s, Bratko3D (31X X1z [Penilia avirostris ORATI_EORECILENTED,
LIz 2637 B ST SMEA IR L TR 2 S LB & A HEL, MM “air cusion” 23RS h, Th
X o CIANE L, Ao LB CIRAE T o THENSMET 5] Lib~te, 20 X5 Tl &
EHRZEIh A BR L2 RIRD.

Fisb P. avirostris OFHAING, BALICEIL HIMEM S DK X {1850, WIRT 5 OSME TR
EChoT, MEGHEOBWER X - THh, BHEIES LLBEALLAECEEh THTRSZOTHS.
¥, BLERCD 5 SO EE LR, BLicE ET5Ihiel@obhT, B E A BB
BWTHET »7e, L0 Brakod® OFBIIRZO R LS50 EELDRS.

Davis® OKIEMmAFHEE Y ORLERE s X 5 & SeBesTvEN® |3 P. avirostris g o Sididae

(Vﬁﬂ)KE?%&K@&%EIMWmema%IﬁswzDW%W@W&KObT,WOIi&%ﬁ
B E T Lo T B e,

“the outer coat—splits first and the inner one enlarges considerably by osmosis or some structural

property into the elongated ellipsoid...”

combE, ©oicBbhie P avirostris Ot ASORLERICEIT 5 MR AA—HKT 2 b0 L/Bb
hb,

W Dbz, KKELX < v Moina macrocopa STRAUS Ofif X J3% Iz (ephippium) 2 b &
DHLT, FORAERELIIBBLYEELEE, Fig 9% wWREh5 X5 P.avirostris DX ER
BRI ERNRED bhic s EEIfER L TR E L,

feds, = ok~ E. tergestina %5 XU P. polyphemoides iwo\ T DBEMERILRIEHIEFELTH
%, SHEOBOBOVTORKRBE LG0T, BCHMEFENLETSS.

® =

KPR X »C, FEPIERE, S - Bk 3 B S BB AN IHERT B & LR I,
HiroTa® (1AW X b 105, HEELBChic s SHOERTER 1BI1ERH, & LThWHLE
RHELETEEYT S v 2 L v ORNESYBIE L. ToOPRKAEH3E, Evadne nordmanni, Podon
polyphemoides 35 X0 Penilia avirostris &2OWTORREHERERTRELDLNS. rhwe st P
avirostris QMBI ATROEE LIZIT—%T 5. i, P. polyphemoides [IFRHIZH bhicoREZh
TWBD, CHEBAMERSEEL bhS Z OKBOIENECIREERP LD 5l Z LI L DD DOD A
RIEWAY, EATRERRECTHS. E. nordmanni OWEN3~9 A0 67 ARcbicd L5 Mk, K
WD A EEEC KT 5B LIRS HTH B, chik 6 BUBcAbID E. tergesting d—EL
THEIN R IDIDEELDNS,

F8s, SR AR AEONEL AR - R OKE DS, FAHERE TS DH, KR
CRFDHE L KE—KTH X5 ThD. Tt P. avirostris RI2RCHPBABID L\ vbh % Kb Ric
BH, CHITAKIRL D LI2AOKBEARRE N LR LB LBbh5.

Evadne %5 XU% Podon BD% 2 M33tfET 5 MM EN <, ABMCHEET 5 LaRDd LA, &
T 2 BTN E KB ED 5\ I3ATR0 X 5 K HARYRCT 5 L EB30THS 5. dulcky
T Podon leuckarti ¥ P. intermedius OWTREBEDOZ EAMBA TS (G1ESKESI®),

KA HBT 2 EED 5 B, TOHTIIE LB TH -7 P. polyphemoides 1%, %< DFFRET X
STHBIRTWA X5, A - AEEKROBEELZLIhTIvwEBbhs (Bl Jerrriest?;
Gieskes®®; Bosca & TavLor® 75&). Fi-, HABIAREEAL T CRALHE,» LAEREMCBT T o5
2ETHOT, (65—3) Wi~k b\ B4R £ A 7R, BALFMERORIMEL L X D%
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FROKBDOF B A BIRT 5 indicator D —D & LTFIFIL 5 2D 55 & Bbh 5.

FRROBERT, BEGEAROMANDOEEC ST ZHEI L UDTHRRBI NN, ChbDpHErHE
ETHIEREY, ZOBACET 2 BEOEAFEANOLEDHTE, H5\ I REEOTMSAER DT
WABHLBEWELLDEZELDRD. ChLDHCOWTE, T CICEKER B 35\~ CHEELD0D,
BOKER AT\ T Murakami® SEHO 2 X higIh TV 5 L A EABETH - T, S, HE
BABOERFHITIRC ISR, 75 v 7 b vhOBoBEic & &% HF, WATD A& Bico-T b6
BCHAETHZEXDETHA S,

sis, WD XS, i - BEOBEKCIILROMAIASAT D o LM L, & omEA
BERRBCBTEVHDPL 23 | LLTOZRBOFIANTETHLE L2 RTIDOTHY, SHB-DLS
BRI D, B bOMAIBDIRI e BT, BRI KT M AT HRIES B 0B R BT 2 B e
ER, WAIDOEDRERP LB TECOVCTOBREE & DIfTbh B 0NERSHS 5 .

Evadne S Podon #%%&%&1s Polyphemoidea 12|83 %Ki I3, MBI OFEED AT filter feeding
TITES T, —RCHAEIHRETHD L IR T\ 5 PPBDOHY8 - 44754 Sidoidea 12JE3 5 P.
avirostris 1 filter feeder TH 219 —J;, MEMAEIZAEOMEE L LTEETHD = &HE L O
0:&% L—C%{J\&) roh ‘,:)5)36)68)82)108)110)~114>.

ARRECENTL, BEEAREFORMNES, AHAREORKRME L L CORAEOMEL S 703
EIATI8 - TV, AKBTEAFN RS AON5EM (5~8 B) 12, WiEoLK O BEDEIRY
C—HLTED, ThborBREEFOEEIHC/ > T AR E LD TEVIDEEL IS,

b BB wise, =AM OEWHEECKWT, Whddiky 75 v+ v sEEabhns P
avirostris M= FARERAC LI HAINR, ML LTHFETHD LOBEN IRt Wwbhb, 2Dz &
GEEAROBEAEC ST 2E84EYE L COBESAROMELYTT1IMEEL R, §E1 Vb LE
mEL LI, KESEGE LTCFRIhSZ LIS,

¥k, BERAROHET  BBRIIRLEHIIL TV DT, KEEHOTEEIC DWW TILE HRB O s
Boh, BEDHMRRPAHRBC Lo THLM Lt i BE LT, choBELTRkD XSz &
Kz btBbhs,

(1) BELCBERARYZENONIABRPCNAET S L, KERCBELELTEET2E$1 BB
N5, ZTOZLITT TR, =ZOWRE (Bainerince”; AckeFors & Rosen!®) @k o, THEFEIRT
¥h, AR THEBOVLTHEI ., ZORRBEEARERDOT, §F - BHcELTETS
— R TR EMEO—o AT LR L 5.

(1) RERBONZEL L UL, L VRAETS T TORMSEL L, 2 oiIBOE - D,
BT 0 OEEWDE VGO THL T3 LBbh%. Evadne L Podon WBITT T~k 51,
BAAETHIMEDY paedogenesis 1 X 2 8FH A 1T/ 5 7odic, RIZEOATRIMAWLHETHS EBbh, B
BB OR R SESCIRC EAHEE S hicD T, BHFllcGlE2 B2 Tw5. P. avirostris [HBHEH
U835 & CRBHEIAL1 B 2 EAEDBRICH, FOMBOE I SWTIEARHTH S, I, o
PSR D TR B L bIREI2ET, OB X ) Z0FEEI RAREA L TR o EATEDLRT
WBDT, BHENCIZOEEZ TEARTRABOVSAVRBEOZENEEL LSS,

(iii) AMEDOE SRS L, predaceous TEIRHAM L #E % Hhb Polyphemoidea DEMEX »d flter
feeder TH % P. avirostris OFH, fBE L COBMAEEOBERORL S L2 ERT S EHYTHAS
LEz2bhA,

(v) KRBT HERBEDOE,DIL, P. avirostris 23R b BB LBELHRT D = L0185 b,
APRTIIREIST @G/t & 5 B EHFE 8 X Ko (Appendix Table X £MR). = hick\~T P.
polyphemoides L E. tergestina DEHNCE D oz, Zh b SRIHBHINEL 4~6 7y BRE-TE D,
BEEEREALKRWOT, FROBEFLETHS S LEbRS. E. nordmanni & P. leuckarti D 216
BRI, HEHbESVCOT, HBERAEDRGDIE, §7 3B L TSR R &t 5
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5. & fe— R R T A 0 RV R DM EIE AR T L ANBEOEN B S 5 b, ¥
tﬁﬁ%m%ﬁ%%ﬁ%iﬁﬁ%#%%ﬁﬁf%h.:h&@ﬁﬂﬁﬁ@ﬁ%fﬁﬂm%#fzé&gbn
5.
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It B DRI Db B TAN I SR & L TR S b 0% O & ) JIR OB S
RCw5, BERAETY, R0k s skl L CoMEAYRANCER L2 X, SO X5
CTHEYEETLHRU LAERTHEA .

—F, Bl FEKRED L RSB BT % Bosmina coregoni maritima (AckEFORSUIOUD) i}
kW@%ﬁmAL,Lﬁ@@%@ﬁ%%ﬁﬁaLf@ﬁﬁoﬁ%%ﬁ&é:akﬁgfﬁéb.it&mﬁ
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IOBERLOEATREERTDHS.

L3 #

GREMAEOEEY AL L, ThLEEEYE LTHET S E0EREREZES LEEEL
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BOHBAEHTABEERE LU, EH XY IKEFEETHD.
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SUMMARY

This article is a summarization of a series of studies concerning the ecology of marine cladocerans
in Bingo- and Hiuchi-Nada in the central part of the Inland Sea of Japan (the Seto Inland Sea)
during a period from 1966 through 1972. The purpose of these studies is to clarify some aspects of
the ecology of these animals, their importance in the coastal zooplankton having been overlooked
rather largely, as well as to obtain certain fundamental biological data needed for their future
utilization as food of fish larvae in marine fish farming.

The results obtained in these studies can be summarized as follows:
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1) The following 5 species of marine cladocerans belonging to 3 genera have been found to occur
in this sea area: Evadne nordmanni Loven, Evadne tergestina Craus, Podon leuckarti G.O. Sars,
Podon polyphemoides (Lruckart), and Penilia avirostris Dawa.

2) All these cladocerans appear during the time from spring through autumn. Each species has its
own season of occurrence which repeats itself regularly every year. Temperature is the leading
environmental factor limiting the seasonal distribution of each species.

3) All the species are found to be distributed throughout the area investigated. Podon polyphemoides
is most densely distributed in the northern and north-eastern regions where waters are of a most
embaymental character. On the contrary, Evadne tergestina and Penilia avirostris are observed to
be most abundant in the central and south-western regions where waters are of a most offshore
character within this sea area.

4) Restriction to surface layers between 0 and 10m deep is a characteristic feature of the vertical
distribution of marine cladocerans in the area during the daytime. This tendency is especially marked
in the 2 species of Evadne: E. nordmanni and E. tergestina. Diurnal changes in the vertical
distribution have been observed in E. tergestina and P. polyphemoides, which appear most abundantly
in surface layers during the day and migrate downward at night.

5) No marked seasonal change in size frequency distribution is observed in each species. The mean
number of parthenogenetic eggs or embryos per batch is found to be highest when the population
first appears in the plankton and gradually decreases thereafter, in the following 3 species examined:
E. nordmanni, P. polyphemoides and P. avirostris. Bisexual reproduction becomes most intense when
the mean number of parthenogenetic eggs or embryos per batch reaches its minimum. With the
onset of sexual reproduction, population decreases drastically until complete disappearance from the

plankton.
6) An analysis of the population of P. avirosiris containing a high-rate of sexual individuals

(females bearing resting eggs, and males) has revealed obvious differences in the composition of
sexual types among the samples taken at different stations on almost the same day within this area.
The maximum number of females carrying resting eggs reaches as many as 13.5% of the total
population.

7) Paedogenesis or neoteny has been observed in all the podonids of this study area. The par-
thenogenetic females of E. nordmanni and E. tergestina liberate their young (strictly speaking,
miniature adults) only during the dark period of the 24-hour day: from midnight to early morning
before dawn. The rate of growth of the parthenogenetic embryos within the brood pouch seems to
be very rapid in summer. At temperatures of 26—27°C, the young are liberated from the mother
animal within 48 hours.

8) Many resting eggs of E. tergestina and P. avirostris have been obtained in laboratory tanks.
The resting egg of E. tergestina is spherical in shape with a mean diameter of 204 g. The egg
membrane is very thick and stout. In reflex light, it is brownish in color. The resting egg of P.
avirostris is ovoid, 250 ¢ long and 180 ¢ wide, and is compressed dorso-ventrally with a mean
thickness of 100 2. It is concaved characteristically on its ventral surface. In transmitted light, it

looks dark, but greyish in reflex light.
9) A search through the bottom mud of Bingo- and Hiuchi-Nada has revealed an affluent presence

of resting eggs of marine cladocerans. The eggs of P. avirostris attain 6.7—7.9x104/m? and those
of Evadne and/or Podon, 1.6—1.8x104/m2, for the samples taken at 9 stations. On the contrary,

much smaller number of eggs has been recovered from the bottom of Tachibana Bay, Tokushima
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Prefecture.
10) The resting eggs of marine cladocerans obtained in the laboratory tanks and those from the sea

bottom mud have been both able to hatch under laboratory conditions. In the eggs of P. avirostris,
high hatching rates have been obtained at temperatures of 17—20°C, which coincide with the sea
temperatures at the time of the first appearance of this species in the plankton samples. They also
hatch under a wide range of low salinities down to 4% chlorinity. The resting eggs of Evadne
and/or Podon show higher rates of hatching at 12—17°C. As in the former species, hatching is
observed in salinities down to 4% chlorinity.

11) Some resting eggs of P. avirostris, isolated from the sea bottom mud which had been placed
in the laboratory for 13 months, hatched normally.

12) Developmental and hatching processes of the resting eggs of P. avirostris and E. tergestina are
described and figured, with morphological characteristics of the newly hatched young (including that
of P. polyphemoides). The incubation period of the resting eggs of P. avirostris is about 100 hours
at 19.4°C.

13) Some aspects of the problems relating to the cultivation of marine cladocerans are discussed

from the viewpoint of reproductive biology, feeding habits, population density, etc., of each species.
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Appendix Table I. Distribution of marine cladocerans at 9 stations in the northern part of
Bingo-Nada in 1968. (Number/m3).
DatesStgstions [ E. nord. J‘ E. terg. | P. leuck. I P. polyph. ; P. avir.
April 25 !
681 920 0 20 100 0
682 1,400 0 0 100 0
683 313 0 0 50 0
684 { 120 0 | 0 0 0
685 ! 630 ! 0o | 50 50 0
686 | 2,220 o | 20 0 0
687 | 1,350 | 0o | 0 0 0
688 1 630 | 0 50 20 0
689 ! 800 o 0 100 0
May 16 ! |
681 360 0 0 4,520 0
682 480 0 0 2,890 0
683 1,140 0 0 1,630 0
684 420 | 0 0 660 0
685 200 | 0 0 540 0
686 1,630 0 60 3,250 0
687 1,390 0 180 3,610 0
688 240 0 120 3,130 0
689 240 0 240 4,460 0
June 21
681 170 850 0 280 10,740
682 0 | 540 0 60 39,190
683 300 | 5,840 0 420 35,100
684 0o | 2,230 0 0 14,810
685 o ! 660 0 0 15,650
686 120 1,140 0 480 9,030
687 180 840 0 1,080 5,060
638 ; 0 720 0 480 4,820
689 : 60 | 2,350 0 6,500 2,410
July 9 j 1 ]
681 ! 0 1,200 | 0 240 4,400
682 ; 0o ! 120 | 0o | 0 4,620
683 ! 0o ! 180 0 0 5,000
684 | 0 780 0 180 11,980
635 0 60 0 0 17,880
686 0 2,170 0 480 7,300
687 0 4,400 0 3,910 20, 350
688 0 420 0 420 5,660
689 . 0 4,150 0 7,590 5,180
Aug. 10 ‘[ ‘ I
681 0 70 0o | 0 8,990
682 0 20 | 0o 0 9,270
633 0 60 | 0 0 15,530
684 0 360 | 0 0 19,630
685 0 300 | 0 0 19,020
686 0 6,440 | 0 0 20, 350
687 0 1,200 | 0 60 12,220
688 0 360 | 0 0 7,040
639 0 2,050 0 0 6,860
Sept. 14 | !
681 0o 0 0 0o 1,320
682 — — — — —
683 0 420 0 0 | 3,250
684 — — — — —
685 0 120 | 0 0 | 1,260
686 0 60 | 0o 0 | 540
687 0 240 0o | 0 1,990
688 0 0 0o | 0 1,260
689 0 0 0 ' 0 240
|
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Appendix Table II. Distribution of marine cladocerans at 17 stations in the northern part of
Bingo-Nada on May 21-22, 1970.

(Number/m3).

Stations Evadne nordmanni Podon leuckarti Podon polyphemoides
11 2,750 340 3,420
12 760 220 2,060
13 780 720 5,580
14 510 70 1,060
15 1,110 290 4,550
16 650 100 1,760
17 2,140 130 1,920
18 —_— — —
19 1,010 72 1,200
20 1,250 1,160 3,640
21 360 290 1,730
22 890 100 990
23 1,180 50 120
24 2,940 50 940
25 1,160 270 i 1,370
26 2,470 0 l 850
27 1,110 150 E 1,640

Appendix Table III. Distribution of marine cladocerans at 9 stations in Bingo- and Hiuchi-

Nada in 1969. (Number/m3).
Datessf;tions E. nord. E. terg. P. leuck. | P. polyph. Pen. avir.
May 15-16
1 90 0 60 1,780 0
2 570 0 270 360 0
3 120 0 120 540 0
4 210 0 180 1,420 0
5 390 0 60 1,720 0
6 1,020 0 450 780 0
7 690 0 420 690 0
8 1,140 0 360 | 9,930 0
9 240 0 300 10,840 0
June 12-13 |
1 20 0 0 | 40 40
2 20 20 0 240 740
3 20 20 0o | 120 1,260
4 20 20 0 | 0 1,990
5 40 0 0o | 2,690 480
6 0 0 0 | 1,690 340
7 20 0 0 | 380 460
8 20 0 0 | 100 160
9 0 0 o 600 40
Aug. 12-13 ‘
1 0 0 0o | 0 34,840
2 0 0 0 0 32,220
3 0 0 o ! 0 17,090
4 0 0 0 | 0 20,050
9 0 0 0o | 0 21,050
s 0 0 0 0 20,620
7 0 0 0 0 1,340
8 0 0 0 0 14,410
9 0 0 0 . 0 38,040
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Appendix Table IV. Distribution of marine cladocerans at 9 stations in Bingo- and Hiuchi-

Nada in 1970. (Number/m3).

Datessgtions ' E. nord. [ E. terg. 1 P. leuck. | P. polyph. ‘ P. avir.

June 5-6 -

1 120 0 0 130 0

2 1,630 0 0 5,360 0

3 180 0 0 1,320 60

4 540 0 0 1,750 60

5 540 0 120 480 60

6 3,550 60 180 1,750 420

7 2,110 0 0 ! 1,690 660

8 150 0 80 ! 4,140 0

9 0 0 60 ! 3,790 0
July 7-8

1 0 1,450 0 1,200 17,520

2 0 720 0 1,020 5,240

3 0 1,930 0 60 23,120

4 0 2,170 0 ; 120 24,500

5 0 1,020 0 | 0 24,080

6 : 0 4,520 0 | 0 34,800

7 i 0 430 0o | 0 14,090

8 ! 0 ! 150 0 ] 6,850 5,570

9 i 0 | 120 0o ! 3,910 900
Aug. 5-6

1 0 0 0 0 6,980

2 0 0 0 0 22,150

3 0 60 0 0 7,410

4 0 0 0 0 31,420

5 0 0 0 0 5,600

6 0 0 0 0 900

7 0 0 0 0 300

8 0 0 0 0 13,340

B 9 0 0 0 0 1,750
Sept. 2-3

1 0 10,050 0 0 11,800

2 0 25,470 0 0 42,440

3 0 7,710 0 0 14,150

4 0 10,780 0 0 18,360

5 0 24,800 0 0 13,670

6 0 22,700 0 0 25,280

7 0 15,410 0 0 13,000

8 0 11,480 0 0 2,890

9 0 6,280 0 0 340

Appendix Table V. Distribution of marine cladocerans at 9 stations in Bingo-

and Hiuchi-Nada in 1971 and 1972.

(Number/m3).

Dates & Stations

September 16 & 20, 1971

August 11-1

|

NwooNoo s wio -

, 1972

WO U W -

Evadne tergestina

Penilia avirostris

70
280
90
20
20

2,100
12,510

320
1,630
0

280
690
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Appendix Table VI. Vertical distribution of Evadne nordmanni at 9 stations in Bingo- and
Hiuchi-Nada in 1970. (Number/m3).
: Depth (m)
Date St. 7
0 5 10 : 15 20 30
1 100 50 0
2 3,800 250 | 0
3 50 0 l ; 0
4 830 0 ‘[ ; 0 i
June 5-6 5 1,590 140 | | 0 l 0
6 1,210 | 140 | ; 50 0
7 390 | 1,580 360 ! 50
8 290 f 60 | ‘
9 0 300 0 | i

Appendix Table VII. Vertical distribution of Evadne tergestina at 9 stations in Bingo- and

Hiuchi-Nada in 1970. (Number/m3).
Depth (m)
Date St.
0 5 8 | 10 | 15 | 2 [ =

1 0 0| J 0
2 0 O : | 0 |
3 0 ‘ o ! 0 !
4 0 | 0 0

June 5-6 5 0 0 0 0
6 0 0 0 0
7 0 0 0 0
8 0 0 0 }
9 0 0 0
1 2,450 810 | | 50
2 750 300 | J 0
3 2,380 50 | 50
4 3,290 1,340 0

July 7-8 5 4,560 f 140 0 0
6 3,660 | 1,050 | 0 50
7 870 290 50 0
8 1,000 330 ! 0
9 .0 0 | 0 | |
1 0 0 50
2 60 0 0
3 0 0 0
4 0 0 0

Aug. 5-6 5 0 0 0 0
6 0 0 0 0
7 0 0 0 0
8 110 0 0
9 0 10 0|
1 320 16,640 240
2 4,010 9,090 0
3 4,710 8,670 0
4 1,400 1,950 290

Sept. 2-3 5 11,720 14,210 380 0
6 6,310 16,570 | 1,260 50
7 16,420 17,180 110 0
8 12,000 4,680 0
9 2,030 5,580 100




WBER B OB BT 3 Tige 175

Appendix Table VIIL. Vertical distribution of Podon polyphemoides at 9 stations in Bingo-

and Hiuchi-Nada, 1970. (Number/m3).
Date St. Depth (m)
0 5 8 10 15 L 20 30

1 900 920 190
2 3,790 5,800 300
3 480 650 0
4 2,330 150 0

June 5-6 5 620 430 0 0
6 60 730 490 50
7 200 3,990 570 150
8 7,490 2,310 810
9 440 8,110 920
1 1,320 300 140
2 3,390 350 1,640
3 0 0 0
4 190 0 0

July 7-8 5 100 140 0 0
6 140 60 0 0
7 300 480 0 0
8 24,030 1,770 570
9 950 3,420 1,070
1 0 0 0
2 0 0 0
3 0 0 0
4 0 0 0

Aug. 5-6 5 0 0 0 0
6 0 0 0 0
7 0 0 0 0
8 0 0 0
9 0 0 0
1 0 0 0
2 0 0 0
3 0 0 0
4 0 0 0

Sept. 2-3 5 0 0 0 0
6 0 0 0 0
7 0 0 0 0
8 0 0 0
9 0 0 0
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Appendix Table IX. Vertical distribution of Penilia avirostris at 9 stations in Bingo- and

Hiuchi-Nada in 1970. (Number/m3).
Depth (m)
Date St.
0 5 l 8 \ 10 l 15 1 20 ] 30

1 0 0 0
2 0 0 0
3 0 0 0
4 50 0 0

June 5-6 5 0 0 0 0
6 0 0 50 0
7 0 390 50 0
8 0 0 0
9 0 0 0
1 13,350 8,100 150
2 2,950 4,410 480
3 30,450 3,770 100
4 15,300 9,580 50

July 7-8 5 64,520 11,780 140 290
6 3,510 35,060 2,010 570
7 40,760 12,970 380 140
8 5,160 7,650 290
9 900 630 600
1 14,590 2,430 520
2 400 28,460 0
3 5,710 330 290
4 50,570 23,070 0

Aug. 56 5 140 670 0 0
6 0 380 0 60
7 0 2,800 0 110
8 24,640 60,910 480
9 1,820 6,970 1,870
1 120 5,770 3,110
2 19,530 14,910 0
3 8,590 5,440 60
4 7,320 2,050 0

Sept. 2-3 5 15,540 2,070 920 50
6 15,300 6,770 2,170 1,070
7 230 7,020 2,240 330
8 330 2,140 60
9 50 1,060 140

Appendix Table X.

Diurnal changes in the vertical distribution of Evadne tergestina and

Penilia avirostris at St. A, July 16, 1965. (Number/m3).
Evadne tergestina Penilia avirostris
Time
Om 3m Om 3m

0600 500 0 14,500 6,830
0700 640 660 12,520 76,300
0800 3,160 2,000 26,820 83,460
0900 3,830 1,000 33,480 34,320
1000 5,160 170 17,320 13,160
1100 15,320 0 24,500 86,640
1200 1,500 660 42,980 149,440
1300 170 170 41,820 98, 300
1400 660 330 11,820 71,480
1500 7,000 170 36,160 31,820
1600 3,160 1,340 39,320 14,660
1700 2,160 1,160 10,320 19,320
1800 11,240 1,200 37,820

9,120
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Appendix Table XI. Diurnal changes in the vertical distribution of marine cladocerans at

St. C, April 26-27, 1967. (Number/m3).
FEvadne nordmanni Podon spp*
Dates and Time
Om 5m 0Om 5m
April 26
12: 00 0 0 0 1,200
13: 00 200 620 0 480
14 : 00 0 200 0 0
15: 00 240 0 420 1,480
16 : 00 0 200 0 200
17 : 00 0 200 420 400
18 : 00 600 0 400 200
19: 00 200 140 200 2,040
20 : 00 120 100 500 820
21:00 100 520 600 1,120
22:00 200 100 500 1,500
23:00 200 300 1,020 820
April 27
00 : 00 140 800 340 300
01:00 300 100 600 720
02:00 0 300 1,920 1,320
03:00 300 360 1,500 1,960
04 : 00 320 20 1,220 1,540
05:00 500 500 1,100 1,400
06 : 00 0 100 720 900
07 : 00 1,260 200 1,680 1,120
08 : 00 300 200 400 1,800
09 : 00 300 50 800 1,010
10 : 00 150 0 300 1,000
11: 00 240 310 900 1,080
12: 00 100 500 I 200 1,000

* Including P. leuckarti and P. polyphemoides.

Appendix Table XII. Diurnal changes in the vertical distribution of marine cladocerans at

St. B, July 4-5, 1967. (Number/m3).
Dates and Evadne tergestina |Podon polyphemoides| Penilia avirostris Copepods
Time 0m 5m 0m 5m Om 5m Om 5m
July 4
15: 00 200 400 100 100 17,800 10,100 56,400 59,800
16 : 00 800 800 600 400 19,800 17,200 78,000 70,140
17 : 00 300 100 100 800 10,200 31,200 37,820 56,980
18 : 00 1,700 200 100 400 29,600 14,300 47,980 45,640
19: 00 200 100 300 0 11,500 1,100 53,820 55,880
20: 00 700 600 100 800 28,000 6,400 44,980 70,300
21:00 600 200 300 300 28,400 1,700 37,660 52,800
22:00 500 400 200 31,400 9,000 48,820 99,680
23:00 500 1,200 400 18,900 8,700 33,980 105,620
July 5
00 : 00 300 2,400 400 26,800 23,000 28,600 59,680
01:00 400 1,000 100 800 32,200 33,000 25,000 78,340
02:00 1,100 200 100 0 20,300 17,400 35,840 45,000
03:00 200 1,200 0 25,100 24,300 41,300 63,960
04:00 2,400 3,600 500 48,000 29,800 34,660 87,660
05 : 00 3,200 5,100 600 68,800 37,100 27,000 74,160
06 : 00 1,000 4,600 700 1,000 29,600 51,800 24,660 38,000
07 : 00 2,000 400 600 400 49,400 19,800 38,000 87,680
08 : 00 1,400 700 100 100 30,600 47,900 20,980 64,480
09 : 00 100 1,100 200 300 29,600 49,200 29,660 61,800
10 : 00 1,000 0 300 0 24,000 2,300 29,340 30,000
11 : 00 2,300 300 700 100 11,100 16,700 47,660 60,800
12 : 00 2,100 1,100 200 100 45,800 56,900 56,900 64,500
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Appendix Table XIII.

Diurnal changes in the vertical distribution of marine cladocerans at

St. G, June 18-19, 1970. (Number/m3).
E. nordmanni E. tergestina P. polyphemoides P. avirostris
Dates & Time
Om | 10m {20m | Om | 10m | 20m | Om | 10m | 20m | O m i 10m ‘ 20m
June 18
1130 50 0 0 50 0 0f 500 870 240 0 0 0
1330 10, 0 0 0 0 0| 1,800 490 50 140 0 0
1530 140, 100, 0 0 0 0} 3,640( 1,360 50 o 100 0
1730 100 0 0 0 0 0] 2,070 850{ 140 0 100 0
1930 0 0 0 0 0 0 4,580{ 440; 290 50 0 0
2130 0 50 50 0 0 0 50| 1,300; 840 50 50 0
2330 0 0 0 0 0 0| 140 1,260; 300 0 10 0
June 19
0130 0 0 0 0 0 0 520 830 240 60 0 0
0330 0 0 0 0 0 0 200 1,100] 290 50 50 0
0530 100, 0 0 0 0 o 2,360 740 150 0 0 0
0730 110 0 0 0 0 0} 1,580 640/ 190 0 50 0
0930 0 0 50 0 0 0| 5,220, 150 0 0 0 0
Appendix Table XIV. Diurnal changes in the vertical distribution of marine cladocerans and
copepods at St. G, August 10-11, 1972, (Number/m3).
Evadne tergestina Penilia avirostris Copepods
Dates and Time
Om 10m 20m 0m 10m 20m 0m 10m 20m
August 10
10: 30 2,970, 2,550 o 1,180 1,560 0] 42,200, 46,140 23,270
12: 30 1,560 0 0 1,730 570 380 28,080/ 21,100; 24,180
14 : 30 5,100, 2,870 0 2,530 1,350 0| 40,700] 52,200, 33,060
16 : 30 18,420 950 190, 1,330 380 0 56,440, 31,180 46,460
18 : 30 5,380 3,270 0 2,090 3,040 0| 67,510 44,410, 32,700
20: 30 3,060 4,750 780, 2,870 6,670, 1,370, 50,100/ 86,460/ 51,010
22:30 1,200, 4,030 610 5,510, 5,340 190, 53,060| 102,280 45,460
August 11
00: 30 1,160, 1,560 0 1,960, 2,660 0 56,980 62,930 22,550
02:30 1,710 570 190, 3,630, 3,990 190, 62,740, 51,710{ 29,470
04: 30 1,920 190 0 2,380 1,330 0 58,930] 80,190| 46,200
06 : 30 1,520 1,140 of 1,520 2,660 0 54,180 72,360, 9,620
08: 30 6,290, 3,120 0 - 4,390, 4,530 760/ 87,890| 103,670 41,440
10: 30 3,610 0 0 2,850 950 190, 66,350 46,770| 43,350

Appendix Table XV. Distribution of the resting eggs of marine cladocerans at 9 different
stations in Bingo- and Hiuchi-Nada in Sept. 1971.

Number of resting eggs (x104)/m?

St. Sample No. Pentlia avirostris Evadne and/or Podon

Range Mean=+S.D. Range Mean=+S.D.
1 3 2.82-10.41 6.88+3.12 0.44—1.24 0.91+0.34
2 3 8.47-12.17 10.47£1.53 1.06—1.50 1.21+0.21
3 2 3.53 3.53 0.18—-0.26 0.221+0.04
4 3 8.91-14.12 12.24+2.36 0.88—2.21 1.53+£0.54
5 3 4.50—-14.73 10.91+4.56 0.79-1.41 1.03+0.27
6 3 2.55— 8.65 6.50+2.73 2.65—8.03 4.88+2.29
7 3 2.03— 7.68 5.18+£2.35 1.24—1.85 1.53+0.25
8 3 4.15—-14.47 8.73+£4.29 0.97—-2.56 1.91+0.68
9 2 3.35— 9.09 6.58+2.87 2.47—-2.56 2.51+£0.04
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Appendix Table XVI. Distribution of the resting eggs of marine cladocerans at 9 different
stations in Bingo- and Hiuchi-Nada in Aug. 1972.
Number of resting eggs (x10%)/m?2

St. Sample No. Penilia avirostris Evadne and/or Podon

Range Mean+£S.D. Range Mean+S.D.
1 3 1.94—10.06 6.65+4.21 0.35—1.76 1.184+0.73
2 3 4.06— 7.32 5.94+1.69 0.26—0.88 0.59+0.31
3 3 9.17— 9.70 9.38+0.28 1.50—2.56 2.03£0.53
4 3 3.18— 4.50 3.88+0.67 0.26—1.24 0.621+0.54
5 3 0.18—13.06 7.17£6.51 0.09-1.76 1.06+0.87
6 3 2.03— 2.65 2.26£0.33 1.06—2.47 1.65+0.73
7 3 3.44— 9.97 6.59+3.27 0.79—-2.82 1.85+1.02
8 3 7.68—11.56 9.17+£2.09 1.24-2.82 2.12+0.81
9 3 6.26—15.09 9.59+4.80 0.97—-2.73 1.74£0.91

Appendix Table XVII. Distribution of the resting eggs of marine cladocerans at 11 different
stations in Tachibana Bay, Tokushima Prefecture, in Mar. 1972.

Number of resting eggs (x10¢)/m?

St. Sample No. Penilia avirostris Evadne and/or Podon
Range Mean Range Mean

1 2 0.00 0.08 0.08

2 2 0.00 0.23 0.23

3 2 0.08—0.15 0.11 0.08-0.53 0.30

4 2 0.08—0.15 0.11 0.23-0.30 0.27

5 2 0.00—0.23 0.11 0.30-0.83 0.57

6 2 0.60—0.68 0.64 0.30—-0.53 0.42

7 2 0.30 0.30 0.15-0.45 0.30

8 2 0.00—0.08 0.04 0.15—-0.30 0.23

9 2 0.08—0.15 0.11 0.00—0.68 0.34

10 2 0.08 0.08 0.00-0.30 0.15
11 2 0.08 0.08 0.00—-0.30 0.15




