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pAE(RIBHR (Pseudeuphausia sinica WangA& Chen) EFARTEESTROEIRI , E1E
REFERENFEEDERTE—MESRT, bEFSRFAENEEHAN K. 4
3CH) B R R B AR B & K B I RTERS , Ve 9 X Fh BRI A 2 T R B — 25

A3 FITB A B ZARIE R T B RA, F AT E &) S 700 &5 Bl LR i iy
EHE R, HEH |

—. Wi AWy I AE

ARBBITSIRZE FROPIE D B, FHEEERNERPEA T gt R ik U9,
X B REEMBRA— T a0 RE

RPN I ED, N44E5HEE] Sars(1885) b BEIF A B2 A L BRSBTS,
FEHTIBITREFHOEEREY, F4EMETT o E—TIERCA G 2 EEXS
HRATHT RIS o BLKE Sars X &S ARBIAT LTRSS (G, O. Sars, 1885, pp. 149—
150) FEFANK: '

1. Nauplius stage HERIRER, R A, FAER, BA3 N WAL, S (B—fnf) M8, & s
B ARG RBEL, iR F o _

2. Metanauplius stege )25 Nauplive stage HH{L], FCATER Mk Sk B —MAMS A, KB
(mandibular legs) ¥%c, KB /NEHIGURLSI4ER B,

3. Calyptopis stage  HFRAHFHANLERD, LIPEEFLHR, BR. BRIFHEIF, SRETRR
&, RHESh L LB TR, KSR NEHBLE B2 50 M3k B3 A MM i 5 %R . BETFE %5,

4. Furcilia stage HMEAEERE, i3, LMELR 25, BSAT GRS EIET, Riliksy.
BT LA B B A 4R 5 o ’

5. Cyrtopia stage B—AANHEFGRE LA FEENS T, SoMATER,  AEEEINT, B
AR R , :

6. Post-larval stage FTANMKCRET. BYEEREHERMEED,.

M Sars FHAR, E— M EMUKANIIF, X5 ERFLSERMATES LEFR, B
BRSSP FRESH RN E L SR EY, ERPEE R, BT MRS,
SRBREATARWIRBESR , BT LB % Calyptopis MrBt B EDARTR B B 50— %2 BT LAFRIS 89
BEB R E W B, MAM ST AR REA, L TFR— R BPR MAEEE SR RL
TESTUH B, X710 24 i b AR A 0 R R E & B P B AR S B R 75 e 132024

EE| Fraser (1936) URNBMEHAREIRF Euphausia superba IR B W IR HE
R T ARSI SEIER E MM R, R, AR B Y Berb, 48486y, 18

* R RS2 BT AT I AR e 290 B,
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Sl b 5 AR T AT B A T BB 5, B Lo R LR 60 R 08, B TR g
BRI EHE—IEE LB MEE R, Fraser ' X—ES&HEETNRMNETRRHT
FEIE R B T REERR, P T I R B B R E IR o, EEEN R TS T R
— BT E—, BT R — R E IR RAME, TSIz LA R LR 55
=, ERE R RES M SRR NS TARR, FERPTE T8 R AT
FHEFRBEBCHIETEBT], XSG, ¥£/% (John, Einarsson, Boden £) iR
Fraser BONGEA LB IERH MG T S 5 PRSI R R B 171,

HEX IS R R TN B R BB, JE R E ST h B
FRTE ML R BT TR A IR BB ST o SE6R £, BT Fraser #ABMART, TR
A 4 A R PRAE S ST AR LA AT, — B B ST B 6T A E 5, (FREA, 7T DA B PR
BT RTAE BRI E S o 523 Mauchline ZE5H5 b B RABR FAK SRS A1 89
J Y SEFR AR R TERAEY , 16t 17 4 HH S0 T B R

=, MBS
BAIE— e LA G -Hr 3, 1958 S£LIR, Eﬁ@%%?ﬂ?ﬁ@ﬁ%%iﬁ?j\
IR IR YRR, KEARHE RSS2 T AR R R A BT 2 B AR (S B IR A S PR TR
T, FERAMERAE: BX. *@@Zﬁéﬁ%ﬁﬁ][”Mlﬁiiﬁﬁﬁdﬁﬂlﬂﬁﬁnu%ﬂ 37 X
O£ Juday BI(EFHEBIEN GG52) /KFHHXHIFE Fo
TER E 4 & B RN, B N TR A LB 5 B AS , 3B R P (R KSR R Ba 53 B
TREE FRTEA S BT AE RS R, SR IBREB IR EIE R, XEMEETUT
JURER: (1) BRI P — RN B Re, BEARREEKNE
1, FUBTE—RE B2 T BT B SR Z AT 13 LUB itk &, —RETe B R 2 5, (K
KWTREE T TR, RERE SRS —R EE S B ENEL; QR TEERL
HTEBHEERER, B TE M RIERBEYIEMIOER R LHYLERR, £ 2 &5
BRI OBSRESHEE— NIRRT TE R, T AR R SR KIE BRTRE R = 3% 09,
CITBEMBRERE, REFMERAERK AT EXNTEEPH— DN ROR A, FAF
RN R BSOS, AR EESEEES G ; (DMNMREREPAERKLIEEEERR
AR (Bt AT — R SR KA K B4 K) R, A LAEARKEEI M E LA LA
% HBB TR A LK E /. : _
A3 R IR KR IR TEARA TR AIE R T , ABEAR (frontal plate) BYRTHE BV K
IREKE,

=, REM RGNS AR

Sars MRS F BRI EEELEBRE, BESPYEBEAS EOFEE—ER
HATARIHE S . JEE, Fraser (1936) X Sars MIRIAPET M E%®, ik J9R R X485
FEE I AMKEMIWE T Cyrtopia, 1 Calyptopis A5, B EARATEAURTE
SRFRFRI Furcilia, THLAS ZH:BEARTRR Y M BEARTH]  (Adolescent stage), ®FiX
FEALIBFEEA SRR T ARG R, RIESGRN SR UANAE S ARSHFEEHE
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AR B, BRRKEEEBERMNT Fraser BEEEH>20 BHAERRE Ro
Gurney™™ fEIBBEIFRI R R 5+ B (EEERENR) 757 SEMa B, 8BRS+
EEAEMERER BB, BiFPhi Nauplius?, Calyi)topis, Furcilia C)‘rrtopia SFREF
—+ 2 JEd1# Nauplius, Protozoea, Zoea Fl1 Post-larva; R H Furcilia E| Cyrtopia F9ZELL
T+ R Zoea F| Post-larva BIZELBAE , T BIUVETH il AR, HERF
NERR B R E R , BHSEHBGE 35 NS EE , Bl BLR RLERY  Cyrtopia,

RMAM Gurney WHER, (RE Cyrtopia, FHEBIFLHEEMo LR E M Furcilia
BEA Cyrtopia B, NTE#& L& , A BIBURIT B AR S — L HEESER R L, B
I SRR BE 75 S S A AR 3 O AHIE , (B B L 48 T BURRO B AT 544 ; N B4 & IS
CIFRMIZE S H R F, I IE SR BB A el Sk ¥R il ) fE BB A9 53X — 3 R 40 28 58 o
Hik, FEBHHE Cyropia SIESAMBRER. W ARXHEFTRRBEBAMG LEFTHA
Cyrtopia VA S TEASEN S &M, FEEES K4,

GG Be A 3R B M B — MR KT B, Eﬁ—ﬁ’?ﬁ&ﬂ@@%ﬂ%ﬁﬁﬁ-%%#
A, AN A RIS SR R B 3. BT KX R E 8, M
DA J& JLHi B 6 235 SE 2 Fudt LEgh R4S IE o s (BT 58 — B TURITE 5%, 55 — /NERAM
B FEAOER IR, URTAR ISR G, LB FR M BRI,

AE -Sars Byér4 A Calyptopis, Furcilia F1 Cyrtopia R Dana w81 I EFE9 504 ER
PERRTIETELRE RSB A, B Sars B A T TRENMMR B Y BHE
o XEERRAEIBINGEER, B RIBHTHRE 5+ RBE PRI R DI F %, F b5
P& BB AEE I X LN BB RIS B R E AL, B kE R RAEE, 9T BERIREL, 4308
L Protozoea, Zoea ¥ Post-larva iXEE‘I‘E?é‘:F‘F RIERABFRDBIR%E Calyptopis,
Furcilia 1 Cyrtopia, X#¥, BEIMERILZ G, MREUIMTREAR B BE: TN
# (Nauplius), [EHIFTH $h4K (Metanauplius), JEZIREEK (Protozoea), FeiREHER (Zoea),
iR EH (Post-larva) T B EARTER (Adolescent stage)o

W, ¥R TS

1. 25E0p
| ERMIPFERBZ EHAEI R, MEMA—XIPEER, INEEESEBARLEHE
MBECER T, 8 1), HAERTE&A 3 ST HE S A P S 88 — | T A DD S ERR T
R1E AT th B ETE , (UB X FIPEAE R
¥ E—RBESER, BEHA IPREAMEMEMARIPE R BB AR INFT . 845
HEME D R — R ITHE B SR S MR KR /NE S, — IR IR KRB BEIR & , MR/ N BESR o R
1RFRTEADRES (1959427 B, 28°45'N, 122°00'E, K BRI Yy W it #E B ARE 5
F11 29°00'N, 122°00'E ok, rhZYNEIE 4 o W SE18 #5 BRERE R ) Frils A OD 2 g ek R B 1R
X SN INETINERE R, T UE L INe% B IR R MR BiRE R K,
M RAE 20 1, RETE 144 N XRAE—DHIF, LEEETEBEELR, BED

1) Gurney Zeibkh$8 Nauplias, f1,3% Metanauplius,
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/N AR — ZE EL MR K BE IR D (B B e 2 R BA PRSP M B B & SR BIE Lo

#: 1 TRSKIHEEER FaTaspkE RTFHIRR
Table 1. Number of eggs contained in each pair of ovisacs and their average

diameter in females of various sizes

B @KV | | FHIZEGEK)Y | K @GRV | M Y | FgiieGER)Y
8.7 32 0.30 10.8 77 0.29
9.0 28 0.29 10.8 95 0.30
9.3 28 0.29 10.9 80 0.29
9.4 65 0.28 10.9 106 0.28
9.6 20 0.30 11.0 58 0.29
9.6 46 0.29 11.0 77 0.29
9.8 51 0.29 11.0 79 0.29
9.8 53 0.29 11.0 ' 95 0.29

10.0 38 0.29 1.0 - 100 0.30
10.0 44 0.29 11.1 86 0.29
10.0 46 0.29 11.1 99 0.30
10.0 57 0.29 11.2 75 0.30
10.2 59 0.29 11.3 74 0.29
10.2 61 0.29 11.3 : 80 0.30
10.2 87 0.29 11.3 114 0.28
10.4 61 0.29 11.4 107 0.29
10.4 70 0.30 11.5 73 0.29
10.5 57 0.29 12.0 86 0.30
10.5 58 0.29 12.2 95 0.29
10.6 100 0.28 12.4 117 0.31
10.7 77 0.29 13.0 144 0.29

Explanation: 1) body length, in mmj 2) number of eggs contained in each pair of

ovisacs; 3) average diameter of eggs, in mm.

Py 2EE e, —RNTERTR, W2 0.27—0.32 Bk, RS HN 0.29 Tk, R
BRATRINE £ &, IDF R EERE R ZE SR N

ZEINMILRE R B R ENERRITH, R—RARIPZEPHIDFERLTHEZ BN
Bo BMEERRBAM PP B 2 M1, 4 4008, 8 MEERRE MG ET,
A B RLUAZERE S,

HEsE e, B S IR AT AR BRI E EEéEfﬁéfJﬁ:WJﬁEﬁ, XIS BREY, (2
IPF-17 4 RAE— s

2. BRI s (Metanauplius)

AR BT 0 R B S R JE B TS S 4k, 3R PT DA BRI A i DR o U H B S0, BR
BB R R HERERTE A, R A S BT SR — ENAME: AT B (B —a A
e ik /) &35, j(jﬁﬂi (mandibular legs) ¥H2k, KER.E—/NEA, & —/NEERISE — B i
{XASETE Hi 8o

BREFE o B B FEIRRO TR, ISR 2 BT S4R (Nauplivs ), —ARES S BIZRIR KL
BFERIEPTHE, FRIPKTER, (4 Pseudeuphansia F| Nyctiphanes B), &
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EHRPEAE, MBRSEREE LT HERS RIS 4 (Pseudometanaup-
lius), SKILIFRE—EE,

AR M P b 1] B B I Sk Tids, RIPES £ shBNF I 4 Y R S b 3 B
T HBAEFBRENET Sk, TRHNBERE K, AEEEXRITHNEERTS MR,
EIFHE AR, RE—MATSE AN, HMMkEawsE—BHNE, xRBUEHE
sk B OB R E BT LR E, L E TS,

JEHITES SRR i — R B BT A B RR Sk, BRAPIEERE & b 3R 64 5 I T6 w4k
SO —ANEEL, FERER AR, BT Sk B RS R T BB Rk b, KR BRI ER
AE SR AW B FEST I R AR 4

3. EERBRUME (Protozoea)

EREHRELDEEHRMER, ERRGENBREXFSARETEAREN, BT
FhEQ4FE LIS, SR =R B 80K 271 S0 -

S—BEFRDE  EERSY. BREER. BFLER 6 1

SMERRME  JEHS 6 T BRIRE.EHERER, RS, B LE
7 Ao

EZHMRERE  HEH 7, BREDEER, 83, BN EEH 75

RAPERE R AR B S MR RIS R RSk, %R LRE S, ke T
— . EHERRGE, ATHREX—THERHNTERE, RIMA—ER (1950 4 7
B, 29°00'N, 122°00'E REUE A iy B Frd 45 AR RS ) R ML IR L T 200 /N JRB IR
Sk, PR ESk AR B JC BE , SRS 1R K BESRSCA R (B 1 )o MEFRTLUE B, sk s
EATESAEFAREAILTER, KRB h BRI RGN R E = RS
Wo FEJE, RIFGE T 55 200 MEABTEASRE, B3 LTE— TS RREARSE
B T AT 2 p i S — M E RS R, E AT SRR R E T H =8, =10
AR RTE= M, KTV T ISR SR 2T MR K A b4 SRR =4 R
REH R E BBIKHE, -

40( '

3ot
)
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E
g 20 |
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. = ({L. I =
40 45 50 55 60 66 70

SRR KB (1 BAr=12.7 $%¥%), Length of carapace (1 unit=12.7 u)
E1 FRERGEGERHESA

Fig. 1. Length Frequency histogram of the Protozoea stages
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M ETS b Ri%k B s Zefb L 7T DASE B R PIER B = e S0 R RSME & = 48
MR EY, EFE—HERRGE, BHIF 6 1, BT AP, B2 KT
DEUT—REPERA 7 4, @B BREFR (BRI, E10), fEREMRNE"
HEERG R B, BT ABE T—REYRATARE 7 (BRI, B 2),

Sty A BRS R BN LAHR S, D RS B E R, FFrES . RERGHEE
T =RUE Bz BN AT ARSI,

4, FjRihiE (Zoea)

ARG G, RRXEHERVBENTESEALEENESHATNRE, i
OB LR EBTRERHERE BN, BEREN—RIFFE: SEILAD
BT B B TTRIER PRI R —RIR R, XETRIFENIERE—2 R EFHEHN
&, FORTIE R B LA ET B A B RRIEAIRIEE; BRE—XIBK, BILETRIE
IS — 2 R EEHRIE, FRAFE, £REHHERIFENTTRIEE kK B3R
RAE, HIEFREE—EH, BT MMnZER, A—MER—XKEHOME, HiE
BHBRE RO RRAER, BHMMEE, BILSRBBMANET LS SR EY, Lebour A
7 Furcilia S B LA 14 MREM, EMOMEEREYRE: 0, 1,2, 3,4,5, 12,13,
1'4,2'2,2'3,3'2,4'1, 59, 3EBr E,7TREHIRMOTERTFILX 14 T ANEABAWERE,LE
ﬁ%’é’x‘ﬁk}‘éﬁ*—jﬁ,Hjiﬂﬁﬁxﬁﬂﬁﬁﬂ%iﬁg;&#@ﬂ%ﬁ%xb,tﬂﬁﬁ@%iﬁ&&‘o B 3 —Fof
RME, R HHRE SR H b S IEHE EEEHAFRREENR Y, HME8RTE
BH R BN RESEL(GX— KR Fraser EIEMBAR ), Fraser @33 HLBARRERY,
EHde E BB ESRZIHOXR, RABMZEAEEMEERR, BIRT—MML%
TSR BT JUx TR, B A T— MG ELR X L3 TaRI B B E B A RIS,
FEHE LG TNEES, Fib, IERRAE T RRIEFEEET o Fraser IS B2
= GHEL EAT 5T ROVEFREPEBRBIFERIEERFHROFEN, TN
JB Fraser BORES LIS, THE T Hollh T S0 Tu A4 , 3 Ptk IR A T BB Ao

BPIE—TRES (1960 42 8 A, 29°00'N, 121°45'E, /KEHR)F# BT 3,712 P&
Rk, LHBR 14 MARWIERE BN, EMOBERR 2, HPEELE EARBANTE

2 FROBPTRERATEAOHRERR
Table 2. Frequency of various forms judged from the pleopod

development in Zoea

ik b7 > MR &EE A b3 B
0 1,074 272 18
1 4 23 17
2 65 371 11
3 632 372 447
4 430 470 4
12 1 T 471 445
174 1 5 563

Explanation: 1) forms; 2) frequency.

2) A LHAC " SHBRNRER SRR B, T TS # R R TR 5.
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RA: 0,3,4,32,4'1, 5, RFEEMZHABRRIER, 0 IRKRE—NKEH, 3 B
4 BRREBEZANREW, 32 80 41 BIRFE=AKREY, 5 BIRRFONMEER, €
PIRER R BIRFT AR TENERRTR:

,
0 - YN~ ~ NS
L KRR

B ®m-M B=M AOM
RSk BRGE iRk F R
Zoea I Zoea II Zoea III Zoea IV
HT SR R B B AR TR B 1, MR T 3% 37127
PR RIS B 2o TIAE I, B ok U IO, SR A R A
1o FEHESX 3,712 MR IR b IR ET ST AR 590, FE40 4 B SR
(B 2 i), SKII4 8585 BB TR B I LU TARY) Ao SXTREERA T st
B BT A 1St PO/ TR 8 B S BT T P04 7 389,

400

3001

2007 7Z

/100t

Hi#%, Frequency

200

(), Total length in mm
E2 HiRSEE LSS

Ls—ERE, 2. WIERGE, 3.B=WERGE, 4. BIINERHE,
Fig. 2. Length frequency histogram of the Zoea stages
1. Zoea I; 2. Zoea II; 3. Zoea III; 4. Zoea IV.

Fo, B L RISk B BE {4 T LARERR B3t 1A~ & R A B 1O AR ke R B o
MRS BTN, 75231, BE—WRKNN 74, EIEMENIRAS PSS
A BFTDE B T —REHRERERE 5 4~ (BRI, B 3 ), R, EiNEgRnE—
PR BFT ABEET MR ELRAGRS 3 4~ (BIRIV, B 1); EREERHE=
WNDERFATUBRB T —REY R 1 A(BERIV, B3 ),

FRERBHITECR S AR 1012 5 W R0 = B S 7T 19 il a0 T~

E—H  TEEHBR. BV LR 74

Bl AERRIEAZRER N, BN ERH 51,
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tE=HA AT L IERE B RIS, B L ERIES AR HIR, B EEBR 3 T,

M 5B ARIE, BN ERHI 1A,

5B DU A B R SR AR 3 — R B BN A 5D 4K 5 #o

5. W58 (Post-larva)

X B I5rsh R JE 4B T~ Sars B Cyrtopia,

thA0 B EEE BB M RIA SR B, Y8 s aRigeN S EBETEEA R BX
& (PUARGHHZFR), RbBRMUBAERN R ET2ME — NEA TR #EA Y
BRI RFR

rhAS R BEIT AR Sk B AR S S TR BOTE 24k, b TS A B0 2 5 e A, R BR
M TG AARE A E 4 & BHIMNTFETE . M R BB MR KIRS -7 E _E4Il & B4 8 18
FRRIRICTE B 9 £ MR BB TESMHEE R & R B HIMAEIE, WRMTE—TR 5 (1960
428 A, 29°00'N, 121°45'E, /KFHER) pERFIT 1,958 M5 il AR, S 540 9 ful
Tl AR eaiRA, T BMAERKESESHAE (B 3), BbhNERGEZESTUER
3—ANBAERZE, EFENDNETEAGEK L, BRMERNESTES; XN E— /R AR
1BRABL, AL R R R A TSR T, XREPEERBITESR G BBE I NR B Mo

200
150}
Z\ —
a [
U .
EX ; - |
2 sooF
g v
g /\
sol
35 40 s 50 55, 60 65 70 75 80 85

ﬂ:-K;(%}k)-, Total length in mm ,
B3 HRPRL LR — R E YRS (E g E— kR 5
Fig. 3. Length frequency histogram of Post-larval and subsequent stages

PSRBT R B RIS BN B, BRBERE 1 4, B8/ My MREDREAE R
B, BAVIE Lk 1,958 DhRA A ERlRlHk R (404 ), RMBEEMAAE
¥, FHTEMRSRL AT dhAGIE R 3 vh, FTDAEEMES], Xk 5 B HRH
N ERYE, KRB BRI EERAL WK EDNERN, BWBERFE
ZJa R DA 5 — 50K 5 J R S SIAFTE

TEAR X T 58 PASh AR B Bk K LR MK, SE—/NEAHBRAL B (pseudoexopod), T
SR RPN R TSR T, X— & RN Mgk B e ERE, &
PRI L TR — LR, S — /NS B R 24 B — MR IR Sl 4 R I
E, BEMERFLRLTN, BHAKEH, PEB T E — RN/ (SRS R larval
exopod) MAERE ,XEEHMBITEEREZAL,
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F. WIS

1. EHETHWNE (Metanauplius) (EjR I, & 2—8)

¥ 0.36—0.41 ZBHK ,ZEH 0.38 Bk,

BT, KBRS 5 SRSk M B BT, Sk B EIR %%ﬁzﬁ:‘rﬂzl‘ﬁ By, ATIS
FEZE 3 B RSE DAJS B0 BB M IR E AR , '%‘MWY\IPEEO SERE A A d A — R R, 3K
EEFNT ABD— BT, IS5/, SHMESKOIEE, MY mLE6EE
— <L AR, B L& B 5—6 MR,

WA P S — i FA RS A A R, BRI E, SRR . Bl AR R A,
Sk 3 ARRITE, 55 fullf XU, ZERE R A s PR IR R 45, Sk B RIS 4 48 ;4B ke
AL, BRITE 6 o KB HE—/NEA. 55 =/ NEA TS — M A TE , SR I S 1E R B
BB, KRERME, $—/NEME T/ NEEA LB T B R AT B A A
BT, (B R B45 N Sediko 55— R A SR , /05 1 R i 48 , Sk i B I B o

B — B Ak DS AR AR B,

2. BRI (Protozoea)

B—1 (AR I, B 9—13)

¥ 0.80—0.82 XK, 0.81 Xk,

Sk iy BR WELIR , TCAEMRT I B 1 5 096 TRUASTE 55 it £ 1o HH A SRS s T 53k 578 5 Sk Ml R T
PAtEss B B IR EETE . 10 AR NI, MK, BEMRES, RS, R,
SEE WA ERAAE 1 aHEH ;R E 3 X E R, AR, SRS, B 6 4,
R S84, TR &Ko

—fuh AT AN AR5, UK E . F— Mﬁa'—?)‘%ﬁ?ﬁmd]ﬁk%ﬁ{u FHHB L
foo B, EBFT; AR, ki 1/3 LA RAAERITE LR, KIEARIE 4
AL 675, 5R 5 AN, AT AR A L LARRITE, K%H. 85—/, S/
H—R AR RIS, KRR RIS A S, ek RSB —L
SORZERB, H— NG, AR TC IR, RAE B ZE 1B (BIREIEM masticatory lobes), 45
—ANZEFERTEIRFIM B 1 5 AR AR, 55 A SR T Bk s B IR s ik
AN, PORREBRE 2 A RS 5 SSEN, RO, 5 B 4 RARAIE, L=/
% & ERA I AL SRR ARILL, R PRI A BRI ER R B 4 ; B AR =
WHMBE—/NEAE, BB AER 1 RPRRIE, X—REEXZROELEBRE, H—M
B, BEERETE N , PO B RNIZE ; PO, 58 — 5 AR ELRIEFHIAR , 5 95 R A RIE 4 4R 4%
FEARS , sk ANITE 4 4

55— i i DAJE B B AR o i B

g8 (BMR IO, B/ 1—5)

K 1.05—1.14 BB, 1.08 X,

T S B — AR, B BPt— B A B EAR S o JEBWABRI K, 55
HBHHH 6 T, BEFHHERST, BRI 1355 0A 3 Xt RBH 7 4, Prg e Bl
bR, BREAHARE B, FEEE .



44 ' & B W #° : 7%

SE—hh AT HARETI_ L, THE, /A3 3%, b TSRS, THRBRIE, 8
T ATERITN, KEMBEHER, SR, F—AEEME TS E ERBREBEE 4
A BIHE 3 NEHE LA AR A B EME — T ERKZ,

E—M ik LS B A AR 3R

=1 (B 10, B 6—9)

¥ 1.38—1.70 ZH, IR ¥y 1.53 B4,

T SRR R B WAL, S PR R BB T, HIRMA BTG, E0H
Sk PR BT LSS , SR ERAT IR AR IR 2SR 18, MEERE—B MK, RKFETHES T BE
MBI EN, BHlER 74 REBSCH R, TS EEE A S, 88130,

B BRI E IR, KENREEKE 1/2, HEHKE L4 H—K0, apft
f%il (antennular spine), FLRTHHENSB T HIERE = RORTE:; BB/, R0, S A
TR FEM, KEEMBLAT—REFYEK, FOANKRLEMMEY. F—/NERLEE—
e ERBRIRAEZE 6 1, BIHE 4 DNEBE 2 1o BT/NETE — M AT T B Tk,

S —R s 2 B 78— R F B B A ZE AR , 7T BB & 55 R i B T o

3. &R (Zoea)

g—1 (BAR 11, 1—10)

ARK 1.85—2.20 X, 71 2.02 =%,

kR B A EEER, AP RE T BURRIRETF BHIR (frontal plate) STV AT,
FaS S HECRER , RITEERIE S o SkA R MBI G B4 A —80RHl, SIREEEK
FhAb Skl B 24, R RAR R R A — R a8, MEMKE LR 1.3—1.4 £5, AT
FIRTH (preanal spine) Wi, B¥M, H 1 MMM, 3 FERHF 7 MRH. BEEK
35, 33K Pl 2k B BIFREB o

S — £, A 8 — 5 S MR TR S R BEANIEA, , il SR SR 55 = 5 MO AT
5 DRHERE BRI, IO AR5 o - 88 TRl A, ZEBERE Y , BOIOIRES Ml R AR 45, K B
RS 1.5 55 SREERS 6—7 o KRR SR, F—/NEHEZEB A A &M
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Explanation: 1) form of pleopod development; 2) number of terminal spines.
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ON THE LARVAL STAGES OF PSEUDEUPHAUSIA
SINICA WANG & CHEN (EUPHAUSJACEA)

Wanc Rone

(Institute of Oceanology, Academia Sinica)

(AsBsTrACT)

The material on which the present work is based was collected from the East China
Sea and the Yellow Sea during the years 1958—1960. The developmental stages are de-
termined by compatison of the morphological characters of its larval forms found in plank-
ton samples and by analysis of its length frequency distribution. In this paper, the terms
Protozoea, Zoea and Post-larva used in decapod nomenclature are employed instead of
the old names Calyptopis, Furcilia and Cyrtopia of Sars. : '

The main results obtained are as follows:

1. The fertilized eggs ate deposited in two ovisacs and are developed there until
hatching. The number of eggs contained in the ovisacs is propottional to the size of the
female (see Table 1).

2. Nauplius stages are passed within the egg membrane. The larva dissected from
the egg just before hatching is a typical Metanauplius. Freeswimming Metanauplii, how-
ever, were rarely found in the plankton sample. This may indicate that the Metanauplius
stage is very transitory in its larval history.

3. Three different forms were found in Protozoea. Judging from their length fre-
quency distribution (text-fig. 1), each of them represents an actual stage. The main
characters of these stages are given below:

First stage—Abdomen unsegmented. Telson with six terminal spines. Uropods not
yet developed.

Second stage—Abdomen with six segments, the seventh segment not yet separated
from the sixth. Telson with seven terminal spines. The developing uropods can be seen
within the integument. :

Third stage—Abdomen with seven distinct segments. Telson with seven terminal
spines. Uropods present.

4. Foutteen different forms of pleopod development were found in Zoea (see
Table 2), of which 0, 3, 4, 3’2, 41, and 5 are dominant. According to Fraset’s con-
ception, the path of pleopod.development may be formulated as

3 32
4 4’1

0 5,
The length frequency histogram (text-fig. 2) clearly shows that each step in the pleopod
development represents one developmental stage.

The change in number of the terminal spines on the telson also provides further evi-
dence to illustrate that the four stages judged from the pleopod development are succes-
sive stages. In the individuals just before moulting the number of terminal spines in the
following stage can be seen through the old integument (Pl. III, fig. 3; Pl. IV, fig. 1;
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PL 1V, fig. 3). | ‘

5. Judging from the data of frequency distribution, there may be four stages in
Post-larva. The second pair of postero-lateral spines on the telson has disappeared in the
second stage. In the fourth stage the pseudoexopod of the first maxilla is present, and
the sixth thoracic leg is fully segmented. It must be emphasized that in this species the
exopod of the first maxilla is present throughout its life and only the outermost, long seta.
disappears immediately after the appeatance of the pseudoexopod.

R R 9
(HdE:  LESRGIRZARSRTHR; 2. FraE 2 M, R % 5t A % )

Explanation of the Figures in Plates I—V

(Note: 1. All the measurements are in mm; 2. Unless otherwise stated, all the figured appendages are
those of the tight side.)

1. ek Rt , S TET0R

2. AEMEAEL EY S e 1 B B0 WA AT S e, RE TR

3—8. HHABZRBETSE
3Bk, BTN, 4.8, MEW: 5. KRSLWEM; 68— FLANER; 7.8 AYLNEA; 8.8—
JREE o T TET U

9—13. F—HRFB ARG .
9. Btk , UMM ; 10 B, EWEM; 11 AYLAEM; 12.8—ELWEW; 13 8 AEL N .

Plate I

i. Adult female, latetal view.
2. Metanauvplius dissected from the egg, ventral view.

3—8. Free-swimming Metanauplius
3. dorsal view; 4. lateral view; 5. mandibles, anterior view; 6. 1st maxilla, anterior view; 7. 2nd

maxilla, anterior view; 8. 1st thoracic limb, anterior view.

9—13. First Protozoea
9. lateral view; 10. telson, dorsal view; 11. mandibles, anterior view; 12. 1st maxilla, anterior

view; 13. 2nd maxilla, anterior view.
&2 KR 11

1—5. SEIEE RGN

Ltk UM, 2.BW,EWAM: 3.8 W 4 AYLEEW; 5. 8L NE .
6—9. B=HHERGE

6.8k, N, 7. B, HEI:; 8.B—MA,EEM; 9 H—ITEBNNZERE, TR,

Plate II

1—5. Second Protozoea
1. lateral view; 2. telson, dorsal view; 3. 1st antenna, dorsal view; 4. mandibles, anterior view; 5.

1st maxilla, anterior view.

6—9. Third Protozoea
6. lateral view; 7. telson, dorsal view; 8. 1st antenna, dorsal view; 9. 2nd lobe on the inner side

of protopodite of 1st maxilla, anterior view.
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1—10. S|—ERE :
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11—-17. SRR
11. 3 XUscdk R0 12. 2 Z0dcdh QURGL; . 13. 3 BUSEGh, MUEON; 14, 4 B0Setk QUTW;  15—17.3
Btk 2.43 2200 B BN FTE R,

Plate III

1—10. First Zoea :
1. dorsal view; 2. lateral view; 3. telson, dorsal view; 4. mandibles, anterior view; 5,6. 2nd and 3td
thoracic limbs of a specimen 2.10 mm long, anteriot view; 7,8. 2nd and 3rd thoracic limbs of a
specimen 2.00 mm long, anterior view; 9,10. 2nd and 3td thoracic limbs of a specimen 1.90 mm
long, anterior view.

‘11—17. Second Zoea
11. form 3, dorsal view; 12. form 2, lateral view; 13. form 3, lateral view; 14. form 4, lateral
view; 15—17. 2nd to 4th thoracic limbs of form 3 (body length, 2.43 mm), anterior view.

B ;1 v

1. SofiERGE, 3 RAMEZ BRI, BN,

2—11. B=HERYHE
2. 3 2 Rsetk, U 3. 32 EAGREITRM, WEM: 4.H 5 ARNZI2EAMEET RS, BHW;
5—8.3 2 BNME(E KR 2. 94 BR)H - ESHMBLWER; 9113 2 HME(Fk 2.94 PIOH—Eg=
R, BT T %A

12—19. S|MEERRLE
12,84 I, 130780, W00 14. B0, BWA; 15—17. SBERRIR, WEH; 18,19.%=,
WHE R W

Plate 1V

1. Second Zoea, distal end of the telson of form 3, dorsal view.

.2—11. Third Zoea
2, form 3’2, lateral view; 3. distal end of the telson of form 3’2, dorsal view; 4. distal end of
the telson of form 3’2 with five terminal spines, dorsal view; 5—8. 2nd to 5th thoracic limbs of
form 3’2 (body length, 2.94 mm), anterior view; 9—11. 1st to 3rd pleopods of form 3’2 (body
length, 2.94 mm), anterior view.

12—19. Fourth Zoea )
12. lateral view; 13. front part, dorsal view; 14. telson, dorsal view; 15—17. 4th to 6th thoracic
limbs, anterior view; 18,19. 2nd and 5th pleopods, posterior view.



WV

1—5. s5—8ghik i 1 -
LT, WM 2. K5LEW; 3. S—RL NI 4,5. BE . @AM, W .
6, 7. SBIAEHRE A :
6. Sp—filfn, WM 7. M, W X,
8, 9. WHILHSE A
8., EE; 9 BN, T W,
10—16. UL R I
10,8 —f0A, SHEI: 11 8—NELWE; * 12. 850 G&), WEY; 13, B-ulahid 2 s %k
14. 58 A AR 288 15,16. 85 = B E R, AT

Plate V

1—5. .First Post-larva
1. 2nd antenna, dotsal view; 2. mandibles, anterior view; 3. 1st thoracic limb, anterior view; 4,5.
5th and 6th thoracic limbs, anterior view.

6,7. Second Post-larva
6. 1st antenna, dotsal view; 7. 6th thoracic limb, anterior view.

8,9. Third Post-larva
8. 1st antenna, dotrsal view; 9. 6th thoracic limb, anterior view.

10—16. Fourth Post-larva
10. 1st antenna, dotsal view; 11. 1st maxilla, anterior view; 12. 6th thoracic limb (left), antcrior
view; 13,14. gills, in position corresponding to the 7th and 8th thoracic limbs; 15,16. 2nd and 5th
pleopods, posterior view. .
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