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On the Distribution and Life History of a Deep-sea
Shrimp, Pandalus borealis KR¢YER, in the Japan Sea.

HirosHui Ito

Abstract

Pandalus borealis Krpyer is generally known as a popular boreal shrimp in the
world, and it is one of the most important marine natural products from the Japan
Sea.

A biological study was carried out on the shrimp in the Japan Sea in comparison
with ones from the other sea areas of the world, using the specimens collected from
the field in 1969 to 1973 and those obtained at the Niigata Fish Market in 1969 to 1971.
The formers contributed to obtaining its distributional aspect, and the latters were
mainly utilized for analizing its biological chracteristics.

The results obtained are as follows.

1) The animal inhabits the coastal waters of Honshu and South Korea. It is also
distributed in the offshore reefs and bank areas such as the Yamato-tai, Oki-tai,
Hyotan-se, and Hakusan-se. The southern extremity is located around 35° 30’'N, and this
may be considered as the southern distributional limit of the species in the northern
hemisphere.

It is distributed in the strata from the depth of 195m down to 945m, but most fre-
quently dwells within the depth range between 200m and 550m.

2) The regressions between carapace length in mm (L) and body weight in (W)
are represented as following formulae.

Males and transitionals :

log W=-—3.3176 + 3.0942 log L.
Females :

log W=—-24628 + 2.5028 Log L.

The carapace length in mn (X) relates with the body length in mm (Y) as shown by
the following equations.

Males and transitionals :
Y =5.7910 + 3.8475 X.

Females :
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Y =17.0932 + 3.4543 X.

3) Using the morphological deformation of the first plcopod endopodite as the
index of sex reversal, it is observed that the sex rerersal stars at the age s}-year
and completes when the animal reaches at the age 33~4-year. Seasonally, it begins
in May and completes during the period from December to February of the next.

4) The females start to bear eggs during the period from February to April, and
the larvae leave their mothers during the period from December to next March, so that
the pregnant females can be observed almost throughout a yecar. Such a charateristic
of bearing cggs for long period may be pointed out as a remarkable biological property
of the species in the Japan Ses.

5) The bigger female, the larger number of eggs in the egg-pouch, ranging from
579 up to 4,904. The average value is 2,219.

6) Analysing the carapace length compositions, it is found that the specimens
having ca 15mm carapace length correspond to 2-yecar age group, then 20mm to 3-year,

and 25mm to 4-year old one respectively.
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Fig.1. Geographical distribution of the deep-sea shrimp, Pandalus borealis KrgyEr in

the Japan Sea.
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Table 1. Vertical distribution of the deep-sea shrimp, Pandalus borealis KrgYER

by the research vessel operations.

TREE(m) 53EmEk IS CIEES RE(m) 1RSI N IEIE
50~ 2 0 ' 700~ 12 2
100~ 1 0 750~ 12 4
150~ 2 1 800~ 7 2
200~ 16 15 850~ 13 2
250~ 16 14 900~ 9 2
300~ 16 14 950~ 6 0
350~ 27 25 1000~ 11 0
400~ 23 21 1050~ 0 0
450~ 27 23 1100~ 7 0
500~ 32 28 1150~ 5 0
550~ 18 13 1200~ 8 0
600~ 6 2
650~ 4

Tl¥ 9~329m (HaynNes and WIGLEY, 1969), / /L7 = — (i TIX100~250m CHEH L\
(HjorT and Ruup, 1938). ~<— VY v Zisb 2 v v E 7HRIC\ 5 7K ClE 54~640m (T4
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W< ¥ VKB TIE 95~145m, F— t vy ZHERRETiE 1156~140m L7252 TWw5b (7 /
7, 1970). JEREERATFHETRESIC L D TEAOOZEENIH 55, 13IF 200~500 m DHEIFHIT
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7 H = EEEAKR OIENA L, JERERACTE LU & ST, kL b IRV Ao
hLsd 5 E TR THS, £z, SRIOMEE TIIAIEI20m E945mDFFT, IRk
DTENEN LA T O TS 53R E S TWD, CHIRBEE TS hiahTtdok
LIRVFTD S DFRELF TR VA EHE Z HRD.
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DRI R SUREE (34.1%0~35.5%) ZifEsh3, IRIEMEETH S 7w, KBz T
WD REBRBRER E 2o TE D, KELZDOWTITKIEZ DM E ORETH 7 b Hibk 25538
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Fig.2. Relation between the carapace length and
the body weight.
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ZFRb L, FEEEEREIRES X ORI O d o 2382(HK, MEH 99K TH D7,

SENEE B LR E & ORI O WT, BuTLEr (1964) X7V T4 v« 2w vV 7T, |LUH
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Fig.4. Percentage of the sex reversal

IhTkD, TOFREEEL TH2K shrimps.
MM D THEZAL & DN D FEE & D]

T3 SNSRI FTHICERT 20 TlER WA E L Thd, 2 RIEBOEZ L & ATl
DOFE L ORI Thayd 5 T, SHBIITEELRLOBEN & Kk, iz Ao
7ot D ATHERR D FeEIRRE, R ARTERR O VIS e & Ol S O 2 WAT L TEET S
Z LR R TR T 5 S X TEETH A .

Hjyort and Ruup (1938), RasmussenN (1953), ALLeEN (1959) &S L+, HES L <
VIR ST AN D oo FIT, 1Rl (R AR L BE LR WE FEE &
HHD) BIOE2 WM (EOE B, FORNEZBELLRVWEEM 53
D) BREATHELEDIE, TALOHBERIIKRCLESTHELLERLLELTWS, SED
LTI, FEWH E20~22ma/NUDEER T T TICMEEZ b2 b0 3EKERESh, D
L {ERZFAIMEER TH o7, Chb OARIIERT 2 RE»LHET S L, HIRSL I
EowkME L E25h5, UL, WTRIZLTD, b ORIFRRREE R Z I 5 T &M
TiED W EBRSND, L7ep>T, EWENRERITAE LT, BRITIEDE b HEICK
BRVEEZTILOMPIBRNTHS .

4. EIE AL

FETN & SALVE/KIR & B %238 v, RasMUssEN (1953) 1Xdfidbhi & / v = — gD
wY s T HE=EDREEFEREIL T, KRR EFEINHAE L, TR v T
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Fig.7. Comparison of breeding season, hatching period and
ovigerous period from the various shrimp populations.

(after ALLEN).
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SWTIE, 70 FEHIRThaABN, L LAHET7ICRLIZKEFED & — VITHEEIL T
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& oI Ebins.

5 #@ W X

SR R 223~ 33mn D 69K I D\ T IV VIR & 72 b DFaliEiid 579~4,904 D #EHIC B>
T, F132219TH o7 (58 XD).

Rasmussen (1953), HorsTep and Smipt (1966), K[k (1967), HayNes and WiGLEY
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(1969) SiC LA, FalPEaIBAMF AR E <7k L

BIC Lo TN B A b E L, —F, A °
B (1957b) bk (1967) & 1XBANP R & Fadisko “r .
BNC BRIV E L TWw b, 58 i X hid, sl °g ©
KETLMERIZE 135 D X AKX Vs, B AR ol o
E LB L3> TR b 3 M 5 % o g o o
AR s L P
7o IR X ST VR D T sl 000 %
VEFEN R 16~25mnCF15 690 (ALLEM, 1959), / 5 0l ° geoe
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1953), ALiEHE: Tl 23~35mmT 4 2,370 (BT a0 oo
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AL VIBOHALIRIFFL <, el - /vy = =i BE TANTE L U & ORI
ROBEX DV RTH S, Fig.8. Relation between the
RY 2 sTH =TI, WREDETIC ST number of eggs per clutch

and the carapace length.
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DEERICE D &, 4~6 HTIFH2549, 7~ 9 H 52,090, 10~12H 2,084, 1 ~3 H 5 1,865
L, WAEMSBD SN, 1~3 Bl AS DT, 1#MELd0mbE D
EZBNDD, T ~12A DT 315 WA IIHIS00RITEL TV 5,
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