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Analysis of the Generations of Inlet Copepods,
with Special Reference to Acartia clausi
in Maizuru Bay, Middle Japan

Hiroshi UEDA
Department of Fisheries, Faculty of Agriculture, Kyoto University, Kyoto

Abstract

Analysis of natural generations of inlet copepods has not been carried out extensively, even
though it is important to investigate their life histories and reproductions in natural environment.
Methods for the generation analysis are reviewed. Determination of generations should be done
not only from absolute numbers of individuals of each developmental stage but also from per-
centage occurrences of the stages. Special attention should be paid for sampling, since the
nauplii of inlet copepods are in general so small that they are easily lost through the mesh of
ordinal plankton net. Sampling with a water sampler, together with a net, is recommended to
obtain the abundance of the nauplii. Seasonal change of adult sizes, presented as histograms of
each sample, is also useful to separate the consecutive generations. In certain occassions the
generations could be analyzed from seasonal change of adult sex ratios. However, since the
mechanism of determination of adult sex ratio in nature is still questionable, this method is not
always applicable.

Generations of Acartia clausi in Maizuru Bay, an inlet of Wakasa Bay along the coast of the
Japan Sea, were analyzed with periodical samples taken with a water sampler (1 I from 0, 2, 4,
and 6 m-bottom- depth) and a quantitative net (22 cm mouth diameter and 0.1 mm mesh opening;
a vertical tow from the bottom to the surface). The comparison of results taken with net and
water sampler revealed that the seasonal distribution of nauplii in water samples is better for
the analysis than in net samples. The results of the analysis from the abundance of each
developmental stage, the percentage occurrence of.the instar stages, and the adult size indicated
5 generations there during the breeding season, but the maturation of the 5th generation in the
season could not be analyzed. The generation time was about 1 to 1.5 months; the initial
occurrences of the adults of the 1st to 5th generation were on 5 Feb., 15 Mar., 15 Apr., and
15 May, respectively.

As it has been shown by GREZE and BALDINA (1964), temperature is an important factor in
influencing the seasonal variation of the generation time in Maizuru Bay, where the temperature-
generation time correlation could be explained by Bélehradek’s function. While, in some of the
localitie presented in Table 2, the generation times did not vary so much although the temperature
in each locality varied seasonally with a fairly wide range. The reason why the generation
time does not always correlate to temperature is accounted by the other environmental factors
limiting the growth of copepods and by the seasonal acclimation of animals. In comparing the
generation times with each other localities, geographical variation independent of temperature is
found in them. this phenomenon is assumed to be attributed to the biological difference of
animals between the populations of the different localities.
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TABLE 1. SPECIES WITH IDENTIFIED NAUPLII REPRODUCED IN JAPANESE INLET
WATERS. AUTHORS WHO DESCRIBED THOSE SPECIES ARE ALSO SHOWN.

Species Author

Paracalanus parvus OBERG (1906), OGILVIE (1953)

Pseudocalanus minutus OBERG (1906), OGILVIE (1953), FABER (1966)

Centropages abdominalis Koga (1960)

C. yamadai Koca (1970)

Pseudodiaptomus marinus ~ UYE and ONBE (1975)

Eurytemora pacifica CHIBA (1956) .

Acartia clausi GURNEY (1931)*, OGILVIE (1953), CONOVER (1956), SAZHINA (1960)*,
FABER (1966)

Oithona similis OBERG (1906), FABER (1966)

O. nana MuRPHY (1923), HAQ (1965a), BJIORNBERG (1972)

O. brevicornis FABER (1966)

Microsetella norvegica FisH (1955)*, LOVEGROVE (1956), HIRAKAWA (1974)

Euterpina acutifrons TESCH (1915)*, RAMAMOHANA RAO (1958)*, BERNARD (1963),

HAQ (1965b), EL-MAGHRABY (1965)*
* Cited in BJORNBERG (1972)

H0H UEPRERENCRSE, FFMNELRR0R -7 v AOBOEETH S, HADPERICHERE
FTEROHLET/, — 7Y v ADORHNH BBICOWTIL Table 1 K% bk, BREERRE () 0¥ Flicon
T, —Rc/ — 7Y 7 A 1-3 B B OB F 2R M B ELRR SN, 4-6 3B R X ClEEHEE RO
HREZRREEESOE N - THT BB, IEE 4 FHTIE, Calancida DEéA, 1-3 MR EHMOK
(1#; 2%, 281;3%, 38;40) K- THT BN, 4 HUMIEBORR LR X OE 5 HOBEIK X
- T E MDY AIRTIREE 2 523, ZORWIERFRICE - THF L R UER TR,

REBHENCE L EREAD S T 7 0 bEWMRICHEET B IARE, AEFHL CENFEL VW LBOHEEY
TR 5B, BB IEARE—HHIC L 2 BREEOXBRRLT OEFNHEE L /K- TR D 2D, BITEER
DOEKD TR ERBEEONRLROR D TERI T DIV, T, RE—HTH8H 5 KR
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TREEINLEIEL D SBREREO KO F R EMICZ DKIRO HRRIE KBS 5 & 5% % (DIGBY,
1950) IS &, HROEFHINCIZRME, EHFRICBIMOEOHENRKREL KB LB TRIIhS, &L,
POB LEOFRIBREC L D2EPSH(AT —2) 2R 55 (Diaptomus gracilis; COLOBROOK, 1960,
Acartia plumosa ¥ L X A. steueri; BEH, RFER) BH D, EHLFELCWTH 5 HBEERMOHR I HSE
Ik E A2 HERLDRERBICL DEFLHERTFEI R, 5 L7y — 2 RERETCHEE v,
2. BEOREIOEN

20dH LEO @EOKE I RFEHWENT 5 2 213H < bbb Twb (KRAEFFT, 1910), DEEBY (1960,
1964, 1966) 13- DFALHBKIBDOZEMAALDOZE L WA TREFREDAKRI, KREILDODNIKIRTRREEE
DY T 7 v 7 by BRICHET A EEZRWIE L, ¥k, SEER,S, REBOE 2 OREESR X » Th
W LEOERBEDL S Z L RRUCHEIEZ S AINTHB(RE, 1973), 2D &hbd, AitRo @i
REAFEFAL TRD L HERAMRO@ERUEAREI LAY, REIOBHELRHEROEY RIS DL
Z2 bhb, EBic, HRICX 32 RKEXDBEWI Calanus finmarchicus W TH T LBMCINTNDH
(RUSSELL, 1928; BOGOROV, 1934), PiEM:i\nd LI DWW T HREAED KE X ORERNLE Lo Sty
[T B LR TED (DIGBY, 1950; CONOVER, 1956), LA:L, HHLWHA® ERAREAL 2% dRiHARDORK
BRBERLDOTI DT LHBEL, CORDREIOEE Y v P HIC B L 2 kO a0 L THET & i#
KREORBEBEEXELTLES 2 &Iy, EREMCHW 3 KEIOB(LIREY v IVic BT 3 hEERY &
A5 LRETHENAVDONRS, HREIE, TOFEEAWVWSZ LKL - T, REQEFNBLHEST S
EWFHETH S (CONOVER, 1956), a¥, BAEOAEIREROMIC, XD IEREICHAIL 2T WEIBRSS
rlf#Ebhs,

3. REOEHOZE

BOGOROV (1939) 13iLBHEDO,AWH LIEO BRI DWW TTRN, —BIc 24 (1 F 4 #k L K5 otk
BEEOHFRPPLEVBETH LN, RETIERELDZ 0D L 2RR Uk, MARSHALL (1949) Pk
VB LB OWTRBOBHEYMEL TV, BHIREFOERICOWT, REERED LRI IMECEC T
HDBIRETREEL VO FREERHAEN D TH D LER L, T D# 2 K 5 %, WOODMANSEE
(1958) 12, BRKIC I BHEDOUEIC T 5 AT < 725 DIZF L WHR O B3R U 72k ficid s LI EL,
BRARDHELLDEELD B Acartia tonsa DR R DOENT 27575 - 7z, LA L, HEINLE (1970) QfFEEEIC X
hiZ A. tonsa ORMAHEOATERMEIMEL VEW LW I BRIZE SN, REELRBAEEEE LBERUEREC
S B RS & U T DB OB S O Tlditnh LR Ik, H0dh UBEORERCOW TR E LN
B T3\, CONOVER (1965) 13K R4 B Calanus hyperboreus ORI EEELRR L TED, i?’t PAF-
FENHOFER (1970) 13 C. helgolandicus OM:HBHABTHORYOREECE - TE S Z E%75R L, MULLIN and
BROOKS (1970a) ¥ /e O BRI TABERACHEINL T LR LTND, TOX3I, »20dLUE
OHEHOBELONTRSEIMAINILERD D, REELOECEHRETOFER L ¢ 2B II R
T\, ¥, REORESHCERBERME TR L5545 (M, 1975; FURUHASHI, 1976),
0 L5 EGAREORE—SHTC iz C—BERAMEE KR U B %,

L DRLRR L 351, RRO MR IR —NFIC L B RAT OE B DB kit R aE  THESAEV,
DD, A—OERNFELZTES TR FHECCRAUKRESBOh2 2 L2832 EN5, ROV
IR DOWEREL NS LEOES, 0.1mm BOFS5 V7 b Vi y bk 2RETRAESD /) —7) 7 An$HH
ZEBTHTECERLEL TRAEBRY, FEORBRE TR, 45p¢ OfEHTY Oithona brevicornis 3 X UK
EBWEET 5 /NUOD Paracalanus D/ — 7V 9 AR L AEFAEYBAL, 25¢ Ofghcoh b/ —7Y
U ARTBACRETE S, TOLILHMIEEDOS v FTRFEREL OB EESE I RL VEE I
BAERNMETTHZLRITONL N, BHEENRET LD, RSIKKD 5 Z0EBEHMD/ —7°Y v AH
FRIZEF 10-1000 A/l WEL, EBRMNCRK I ORKCHETCLELRERIBONDI THEH 5, Licit
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S THER Ry POARE ST, BAEZHHTIZ EREETNDE, LELEHRLUCREEREIC L > THEED
REAHEARLDEAEH 0 (LANDRY, 1977; EH, KREK), DhiKE»SHEH X COZBHRAE T bl
BV,

ERECHITD A. clausi DRI

RATIC W2 Y VIR, BB 5 FE KK EERFT O IFBB MR T, 19735114 5 B b
1974410258 ¥ CTRAMKCEA 5 8, 158, BHICREL O TH %, ZEBEMTIIES S 21 m #ih,
KEBRKE 6m ThHs, B, ILERFEAECLS 0,2, 4m BEENSOL 1] k&, LEREER v b
KEBEND (v FOONECENTHDL) OBEERE 1EIC L » T - 2o, BRI L 5EHE(IZ 4 BO
SEigh bk Ieas, 5 H15H & 5B 0K 2m BOAHN ST - ek, FRODMEIZRI LA - 7o, EKhl
HHTROREOREZ RS » b v T BDUERESR 50ffk (72720 5 A 15RO A+ v I vh o 2842 EHk)
FHBHL, BE<A4 70 A —F =%\ 0.0l mm BACHERSELHAIL 2, MiTokE (Figure 1) 134
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°c
30
[

N I F M A s o

D L )
1973 1974

Fig. 1. Seasonal distribution of water temperature in Maizuru Bay, Nov. 1973 to Oct. 1974.
Solid line; average from surface to bottom (6 m) with 1 m intervals, dashed line; surface,
dotted line; bottom.

L nauplii ; - .
o °°P’P;t|:lites A
b adults A
o« 20 ~ “
w
T e \»q:“\_\\‘~
| 0 T Sl T '-.. S, N :
G
w601
- B
]
m 40
>
>
=
20F
0 - |
: J
o = 1974

Fig. 2. Seasonal distributions of A. clausi adults, immature copepodites, and nauplii in
Maizuru Bay during the breeding season, 1973 to 1974. A; number of individuals taken
with a water sampler (average of each sampling layer), B; number of individuals
collected with a net.
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HEOHEERC I E, EEED A. dausi RHE LA 512 AiciiB L, 1-38 i@ 558 (Chaetoceros) D
TN—oOBDECRREREAZDZ, YEoEE Acartia BRTH %S A. plumosa HHALED 57 AEIC
By Izl AER BN /%, Figure 2 IKRAB L4 » MREIC L 2P D/ — 7)) 9 2,
REAIRELSL b, BLOREORBABEHZRL A, KL X v MCX DERLPHEST DL 2REA( L
BRI DOWTRBRKOEHA—H L, / —7 Y 7 ADEEIKONWTRELLIHRLEDIN, £ v LB
I =FN T AOEEE, F v MY IVOULBREDE( (Figure 3) LOMBERAE BN, & » POESEDHR/
— YT ADRBRCEEL TVWDHIENRINRLD, LI T/ —7 ) 7 ALDWTRERKI & 5 RS &
DIELL ¥ DEEHEALERL TCW B EEZ LN, UTKABRS/ —7 Y 7 ADBERIC DWW TR TR THEKLCES
{bDThb, Th, BARKCLIZREDRERIIF v FEHNRT—RICDRRNT L2301 5A, THIRRERIC
52 % BEORBITEORENFKCENTL DRl DD L HETrEh 5,
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Fig. 3. Seasonal distribution of settling volumes of net samples in Maizuru Bay
during the same period as in Figure 2 (plotted in log scale).
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Fig. 4. Seasonal distributions of percentage occurrences of copepodite (A) and nauplius (B)
stages of A. clausi taken with a water sampler in Maizuru Bay during the abundant
periods of copepodite (5 Feb. to 5 May, 1974) and nauplius (25 Dec. 1973 to 5 Jun. 1974)
stages. The instar No. is designated by Roman numeral and the generation No. analyzed

from Figure 2 in Arabic.

1973 F£11 B QA Y ¥ FVicid a B X (1 Mk X CRER BB, 7/ —7 ) v AORERIZ 1 [HEk/]
UTTH- o EHRIZI2H508 05/ —7 ) v 20k > THED, 285 BCEhBRAL LS DR
DREDBFOEMMBE - LG LK), / —7 Vw2121 H 15 HieeRo 4 528, 5 1 R SR4&O HE% 2
A15B2:53 A5 BiehD TEEcEnL, 0/ —7) v Ao mcoS Reao#Ehi 3 B 5 8 -15AKR
Shic (B2 HR), ®mLoo0k/ —7 U 223 A 15 Ble—A&ET 5435, 25 CIBb i Engs
fo o, THIRE 2 Bk SEN, — T ) 9 AMABOELELEKRL, 25 4 HI5H -25H OO
MEEN SO PEIRML DO LBRIND (B3I MR, / ~7" )T x4 A25HIC 4 BB D #EMIED, &
OO EERIZE 3 HRREL BAR B A HROHALE L DD, Ll, ZORBESREREE bHIRL,
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A HRRAO MBI Figure 2 22 BRESNA TR,

Figure 2 TOMERENT T2/ — 7Y 9 AOMAB L BADERBEOPER ATRBRbh s b, ThxRER
BERl (V=7 U oA aBE4 P ) OHRAERROENA LA THRAUKERAZONSL Z L3RRS
¥THAEVW, ¥k, Figure 4R ACL D/ — 7V 9 AR I aRELA P ELTOWT, ZOHEMBREHO
EWMBREROENE R L (V=7 Y 9 A 4-6 FR—FELCHE LD, TLDTURLE), Thick b,
B A DEBFRENIC I\ TS Figure 2 L OB INBE 1-F 4 #HRcEYT 5/ —7 ) v 21 #&H 4-6 3,
BIXOPaEa4 F1#ER 68 (RE) O ERNATRBE bR, Figure 2 TOBTXEMAT LTW5,

Figure 5 BEAPEHT 52058056 A 15 0 CORGKOBERBEDOT/LERLLLDTH S, HD
WTHBE (Figure 5A), 2 A5 D3 A5 HET 0.79mm 25 0.83mm OEEKE— FOH 5P MR
RTH, 3A 15 ATRELNLCERS 2005 HFDINBERINE, Thi, Figure 2 1V E2 bhiB1
HRBRENE LD OAERTERLDSS L L b, B 1HERI D/AELL 28 2 HREARHR L 230
LEZBND, TOF2WROREIOMAIZ4 A 5 B CRBICE 23, 4 AI5RIIRA&KMC/IRLL Zh
FTHRI LR 5N - 7 0.70 mm LUT O @EISEB Ui, T O/MRIMIZE 3 HREEOHBRLBEINR, %
D%B5ABSHETE— FRPPARELAZHEARD D80T S 0.70-0. 73 mm OFPFICE— FOH B 3 K
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Fig. 5. Seasonal change of cephalothorax length of A. clausi adult female (A) and male (B)
taken with a net in Maizuru Bay during the abundant period of them (5 February to
15 June, 1974).
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Fig. 6. Seasonal change of percentage occurrence of male in A. clausi adults
taken with a net in Maizuru Bay during the same period as in Figure 5.
The horizontal line indicates 50 % level.

AT L ER NS S, 5 A5HKIIE, ERIZAHE TS 5230.80 mm DL o KEMBGS—EBHE L &,
Lal, MO REIRI BI/ANFELL, KA 0.70mm BT ek o, ZDE{kiZ Figure 2 22 HIRRX
g - A HRIREDOIRZERT230LE 2 b5, £0%, 0.60mm UTOMEr£56H15
A ¥ Calbery /N R S, B4 HRICOSE 5 tRREOTBCOWTRARATH 5, Lk, #icon
TR EREIOE/LR BT OV T HREBICEZ IS (Figure 5B),
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A HRRERIWIT S 5 HISA LK, Ky I o/ -7 ) 7 AL E@H a2 L4 MRBRDLDD
H7TRATHETHEELL, ¥, B4HRRAEOHICIZERE Co HRERZ L AL O EERCHE FESEES R
7o TBDHEHERE 4 HRBAEC N TIZBRTRDR, 25 4 HAKHE%OMB $14:13 58 5 it o0 [k
THHTELEBEKTHODEELBND, 5 A16H DB ERM /NI 5 HRIZE 5 HREADO HEC X 5
EELEZONLN, #HEELRICONERRBEOREDRAME R bR THBRO MECE N TRES
BEAT DT LD THIN, KRN LIZE 5 RO MESEMEPICRIHAT 508 5 1 RHEETE R,

RO E L DN TR, RAAPHI T 2 RO S 5 E&DF L% Figure 6 ICRL 223, —RIC
HEDHEL O DI L WS RRIEBR BT, B O L a HREEITIC AW 2B L 12 F BT 5 RSB b,

LIk, Figure 2, Figure 4, 38X (X Figure 5 OF5EN D, HEAED A. causi RZEREMRAF 5 BO#HRE
b (LKL, #5HROBRMCOVTRAH), SHARRZK1ITALS 118k TCHD &bk IND,

z =
- fHHAER O AL

KREC BT D A. clausi DHREBIT LN ECOWIE L ZDOKEEL Table 2 K% L i, AR,
H B HRIIEHAL Th HROER O BEISHET 5 ¥ TloERARMEENRITWIED, 3» 5k s T
DORBEHHLIZEZELL LD LEZORD, 10d LEOREWEN NoREEMLET) KRiETELDRE
ZHEOEBICOWTRABTERL L F OMABE LN TWD (CKF, 1973), HTHKE L OBEBKRIRED X B
FIh, IFHEAKEAK KT 5RERE & KE & OR%IZ BELEHRADEK O,

D=a(T—a)"
(D; B, T; KB, a, b, a; EH) TE I h % 222 McLAREN (1963) Itk » THRIEIN, *0#%
MCLAREN (1965, 1966), MCLAREN et al. (1969), CORKETT (1970),, CORKETT and MCLAREN (1970),
3 X X LANDRY (1975a) B3 Z ORDISHIC DWW THET 2T/t - T 5,

BiED A. clausi DHRERIC O\ T, GREZE and BALDINA (1964) 12+ DEHA LA KBEOEAL & HEET
BT LEBNTND, BbI, A. causi OWTIThebh CHAYANOVA DEEERBHERELZ b LI, BEMK
£ OFKIE S L OKIR L OBF%E T KROGH O it DA BHIC 317 5 REMESEH Lz, TO/KE, K
B bHEINAEEZHORBERIZI KA I I NIcBBHO RN L 120 E—B LU 2He/nd & 23RS
N, %7, WOODMANSEE (1958) i3 Acartia tonsa DR IRMARIFL & KA H R O EEKIE & O FEEERE
REFT AT EEIRL T,

BRSO A, causi IWOWTIKE, Figure 5 WKl 3 AT IR RAEDO HEL A2 bEHRREO HEE T T
RoMREREET 2L (iEL, F1HRKOWTIR, —7 ) ¥ ADRZF ORI - 7212258 4 BERAKD 5
MOBIMBE - 2H5HETETS), F1 -F4{EROBEIIE £ 42 H, 38H, 31H, I TC30HLEXK 2,
¥, TOXREROMEMIC I 2 EKE GAEFSKE) B&4 9.4°, 10.2°, 11.2°, &L X 13.8°C T
BY, Thn b 1A E%C LT BELEHRADEK DIRIC & D b Ao MR 58 5 & (W2 R),
B2-HAMRIIE 438 H, 34H, BLIFTHEWSERRORD, AFEOREMBELZERTIZT R SOMH
R EROMAEE—H L b Lshah, SEECKT 2 HAREEOZE/MZKBEOZEHECHIST 5T &
BPEBNRTH 2,

—7J, Table 2 it & S 7z Plymouth, Long Island Sound, Raritan Bay FHiK &\ T3, BER L CEBER
B, KBOKRERFEHEASRS bbb d, HAKMICHF D RKERE(BED B/, DIGBY (1950)
iwkhid, Plymouth KkiF 5% 1 HREF 4 HRRBEHEHAOEEKER, 52 bhakBEILDOH» LHAS
W5 EENFN6°C 8L 17°C L Xh, ZOfEAH S BELEHRADEK DR TEHET % L5 1 HIUZE 4 RO
3.2 BRI bREE SV, [ U £, Long Island Sound (CONOVER, 1956, 7z % L 7K I& i3 RILEY,

(7) MCLAREN et al. (1969) LV, b=—2.05, a=—8.2 &L, ¥/, H1HROERIKRI(E) &FHK
EnD a=15016 &35,
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1956 Ic X %) O 1953 4EDE 2 #f K (SEigKiE 4°C) B E £ H 4 # % (F 18°C) D 4.8 £%, Raritan Bay
(JEFFRIES, 1962) 0% 2 #{X (B 5°C) WE 3 # (A 12°C) @ 2.4 EORI WD EnFHE LER S
h5, Tokoc, KE»OHMFINIHRREOZEMHE L EEOEMEML BB LLNEEEH BT L
5, RARCHD 2 HRBHERLTLIKROBCL > THREIND D TRANVI EAARNRIND, »0db UL
DEEHMCEE Y RIETKELUIAOBRESELCOWTIR, 50E (MULLIN and BROOKS, 1970b; PAFFEN-
HOFER, 1970) % & 7 3 (PAFFENHOFER, 1970; BETOUHIM-EL and KAHAN, 1972), 154y (KATONA,
1970; UYE and FLEMNGER, 1976) 7t & " B ZEBHLDHMBNATW5, ¥/, LANDRY (1977) 13 Jakle’s
Lagoon IR \W TN U A. clausi DREBERRIAKES B%ﬁé NicB/NEERE L 0 —RickR{tpz L%
RWwiL, Z® Lagoon TRAKBLIDOERM L - TRER/IHII N TN LHER L, EKEMcKEUSD
SHT L - TRE/DFII NGBS, TRRAE,BHFIh S X 5 A HREMOZHE/E 2T HRE L X
53ThHH5,

TABLE 2. NUMBER OF GENERATIONS, GENERATION TIME OF A. clausi, AND RANGE
WATER TEMPERATURE DURING THE BREEDING SEASON IN VARIOUS LOCALITIES

Authority Locality No. of gen. Gen. time Range of temp.
DEEBY (1948) Tisbury Great Pond 2 8-10 weeks 0-24°C
MARSHALL (1949) Loch Striven 4 or more 1-2 months* not given
DicBY (1950) Plymouth 5 o0r 6 1.5-2 months 6-18°C*
JEFFRIES (1955)*** Charlestone & Green '

Hill ponds 2 10 weekst —
FROLANDER (1955)*** Narragansett Bay 3 9-10 weekst —
CONOVER (1956) Long Island Sound 4 1.5-2 months* 2-20°C**
JEFFRIES (1962) Raritan Bay 3 7-9 weeks# 4-18°C
GREZE & BALDINA (1964) Black Sea 7 1-3 months 6.8-23.5°Cht
LANDRY (1977) Jakle’s Lagoon 5 0.5-1 month* 7-21°C*
Maizuru Bay 5 1-1.5 months  8-20°C
* Estimated from data presented % “Time of development for a single generation”’
** Estimated from Riley (1956)’s data ## Range of monthly average temperature

*** Cited in JEFFRIES (1962)

BELEHRADEK ORICKIT % a DEREYOEEBISE RTERTH Y, A. dausi CONTIZTRTRT
B UM A% (MCLAREN et al., 1969), UL, ANRAKU (1964) 1%, A. clausi DIFRE L KR, BL K
BERL AR OMBERELIZHOAAMCTRL LI ERBRENE LN, TR ORRBHNELEEDH S &
HELTWD, ¥k, LANDRY (1975a) 13 A. clausi DIPDIAEKE & AE & OMERLT F@k s B[k
POENKITREBEDOENTEND Z X RL, ENTAE@|EEZERICHILT 3 dicid 2 R EoEESA
BRLETHD BT E, TNHOHRIR, HIMORL S @RE TRBRERMC T 5 EMER IS OB
RKRBRAD, HREMOZSHELIC OV TRBEC T 5 ZEHH R BEICHRYEERCANS LDERH BT L2 RL
TW3, bbb, KiEHLDLBERINS HRFHOFHEE EROEREBBOEI/LE DBNWZ, FhFLOH
RICRLD aDEEXHAVEZ LItk > THHBREREINS O LEL bR S,

o THARERRT & B B R

Table 2 KWW T, FABOMREMLELET 2L, EHLTCSF L TAITHERHERDO S 5 2 L 23bh
%, Table 2 KHF B KBOEHEMPMTORE, REKBEOELINTRLOKIKDS 11°C 25 15°C OHHEK
HOBAKIRE BINELUULE > HKBRUETED 2 LHEINBHR, FOFEHMEOBENKIBIZ & ARG /o
5 &V BRIV, KBUSIDRMHICDONWTHE, HRORWABRIC IS T 5 D BRI RE X i3 5
3545, TOBEMRARKCEERRZBETIT THEAI, FAKRTORTRICKER LN &2 ET
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5&, HROBRWAKBIZEAERIVINIS L3R FTH 54, HABHOMBOEWEESTO aEL1 +H

(Btazats) OBEKHREIR 47.5 8K/l ThH0HL, L HHRDEW Tisbury Great Pond TiZEN
#1122 tk/l wEL T D (DEEBY, 1948), Z T & bAKEUSIOBEERM T it RIS K & 7o By
HBEYSESTER /LD LERWEHERIIND,

B BKBHOEONABOL VD LET - LB TiX, CONOVER (1959) Ik » C, WUEMCEL S
KB BBRE L A. dausi TREA—KBICKT 2FRRICHEEEYETD LRI i, ¥, MCLAREN
(1965) 13 Pseudocalanus OIPELCDOWTHTHNR, A—EBRICKT 5 ZEHE/LIC R L D EETHBNERS D 5
TERRREL, Xbkk, WORERME L CREDERICIIET KIEOHBELHBEIIC RIS & LAERICL
THED e, Th bR, Blgd, A—ECEWT, BEROLL L FRECRECOIHBNERLR D S L 2R
LT3, ¥k, —EKRKEBTICET S A. clausi DIfEEEE TR, 4 bREE CORERMICOWT CHAYA-
NOVA (1950, GREZE and BALDINA, 1964 & V5] ) 130 B (FB/KE 17°-23°C), CORKETT (1968) i
3-4 38 ([ 14°-16°C), LANDRY (1976b) 1% 13.3 H (A 20°C, %=X LHEM/Ec L 55EE) & 12.5 8 (H
20°C, R UEZMEICL 2ER) WIHE- HEEXRELTW5H, Thb 3HOERBEZVWTNERAS
KENBEONZZBDTHD, ThOEDERN® DD TOMBMNERDOFERI bbb, Doz &ns, i
REBMOMEMEERBEREROATCRBINIO TR, £YEKOHENBREEC FRT B L5
£ZIND,

CARRILLO et al. (1974) 1Z:KEOKEHF & KEHERD A. clausi DFEBRTHSRII US> &b
(LSRR AT RO TR D HAL &), BEGENCAERESRS B EDH{LBROND LEZ
KIEPER & K EHERIC BN T—HOABRER» DO @EBOARBLHLAZ Z LRBERTHL LBEL T
Do L LDAEERENOERERZ AW CHEBENBEINICKIRTHY, L2 AERT 2BOEE LA HE,
HRBCRAETHBRAZEROS S C EATFHER, L 2RECRERUCEICE BT 2 BEERCENTHE
WAHEDOBEED S LRI » HEFEERERT 2 L RAEHCEL S BT ETH D, Table 2 $5 & AT hIE]
U7 Acartia clausi 33X THE—OETH 5 LA L TERLHED A, BRADFORD (1976) Xz ¥ T A.
clausi DBEZRFAV BN T & HREHO BRI OWT 5 OOFELLHL, 1 DOREYBCAKRIER(BAX
O RIECDONWTiZ, ERED[EEL A. omorii & L THBRHIhK), Lil, EFZOEK TR, A. omorii
R & R A MESE 2 ERT D /N, 38 X CNHEAR AR 5 BHISE 2 BT NIREIR O JERBIR L RICE S, BRADFORD O
HHCHU TR ELEWERG S RAINE, TDD, AR TRBESO BECLIARAY OFLE AWK
A, HEENWD LEOABRFCERE L BNERICOW TR LMREA 3 ek, HECID &bh
HTENREEND,

= #
1) WEMELAWD LB O BRI, REEREIHAES L OCHBEROE/L, BEORXEID0EL, LUK
B D Z A bbb B3, HEHIC & BT DWW TIRFNEFR & 3 5 BHPRISHEZ I L TRy,
2) BEORY MCXBZBRETR -7 )Y APHBELYERT LD, ZREAEHATHICENEERS,
3) BEEED A. clausi W OWTEEMM DO HANENT 21770 - R, 5HoHRBED (LELE S5 #HRo
R ONWTIZRE), ARG LA LD 1 A AR EHEI N,
Q) EESIC D S RSO B HE LI KRR & BT 5, %%, ZO4EHZ BELEHRADEK DR CHES
iz,
5) TRHETHAbIEL A clausi DERFENTIC L 5 &, —EOKIKTRAKEDOEH L/, SHBFIN S HRE
Mo#{tBnR 5w, T ORRICRKRELNOREMERE & EMOFETBEICRRELE Z DD,
6) MABREIIARCY - CRARY, TOMBEREYEAOMBHREEIHICHIRRET D Z LB/ HREINSD,
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