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Plankton Investigations in Ishikari Bay, Hokkaido, III,

Faunal and Taxonomical Notes on Copepoda

Moriyuki KOTORI and Soshi HAMAOKA**

(Hokkaido Central Fisheries Experimental Station)
**(Faculty of Fisheries, Hokkaido University)

This is a faunal and taxonomical note on Copepoda in I[shikari Bay on the west coast of
Hokkaido where it faces the northern part of the Japan Sea. Three samples were available for
identification: Two of them were taken by a simultaneous horizontal tow through two layers, 20- and
70-m deep, with MTD 56-cm closing nets (0.33-mm mesh aperture) at a station (Stn Hk 76900,
4330° N 14105’ E: the depth of bottom, 81 m) in the daytime (11.25-11.56 h) of September 17,
1976 ; the other one was collected near this station by a vertical haul.

From Ishikari Bay and the adjacent waters (140730' E to 14130 E, south of 44' N) including
Oshoro Bay and Yoichi Inlet, sixty-two species of planktonic Copepoda have been reported.
Twenty-one species belonged sixteen genera of fifteen families of Copepoda were identified during
this study. Among them, however, some uncertainty attached to the three species, ? Euchaeta
rimana, ?Temora discaudata and ?Metridia lucens. Including these species, seventeen species
of them were recognized previously known species. The following four species, Eucalanus
attenuatus (DANA), Centropages violaceus (CLAUS), Acartia longiremis (LILLJEBORG), and Oncaea
mediterranea CLAUS, have not been recorded from this area and were illustrated here. The
following genera, Calanus, Eucalanus, Temora, Euchaeta and Metridia, comprise species which
have difficulty in identification. These species from this area were discussed with a brief review
on these genera.
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1. FHEERHABOHRE

SEMB LAY Table 1 B 72, T 7 b b, ##EO 38 ("Euchaeta rimana,
?Temora discaudaia, "Metridia lucens) % EH158N6B2IETHS,

Table 1. Systematic list of planktonic Copepoda collected in daytime at 43°30' N 14105 E in
Ishikari Bay, September 17, 1976. Depths of occurrence of these species are also
recorded.

Species Depths of occurrence, m

Suborder Calanoida
Family Calanidae
Genus Calanus LEACH

(1) Calanus pacificus BRODSKY 1948 20, 70
2 C. plumchrus MARUKAWA 1921 70
@ L tenuicornis DANA 1849 20, 70

Family Eucalanidae
Genus Fucalanus DANA
(4) Eucalanus attenuatus (DANA) 1849* 70
Family Pseudocalanidae
Genus Clausocalanus GIESBRECHT
(5) Clausocalanus pergens FARRAN 1926 70



Family Euchaetidae
Genus Euchaeta PHILIPPI
6) ?Euchaeta rimana BRADFORD 1974
Family Scolecithricidae
Genus Scolecithricella SARS
(7) Scolecithricella minor (BRADY) 1883
Family Centropagidae
Genus Centropages KRIYER
8) Centropages violaceus (CLAUS) 1863*
Family Temoridae
Genus Temora BAIRD
9) ?Temora discaudata GIESERECHT 1889
Family Metridiidae
Genus Metridia BOECK
(10)? Metridia lucens BOECK 1864
Family Pontellidae
Genus Labidocera LUBBOCK
(11) Labidecera japonica MORI 1935
Family Acartiidae
Genus Acartia DANA
(12) Acartia longiremi: (LILLJEBORG) 1853*
Family Tortanidae
Genus Tortanus GIESBRECHT
(13) Teortanus forcipatus (GIESBRECHT) 1889

It RSEssy 2t v@WE D 3

70

70

20, 70

20, 70

70

g 7. discaud atus (THOMPSON and SCOTT) 1897 70

Suborder Cyclopoida
Family Oithonidae
Genus Oithona BAIRD
(15) Oithona plumifera BAIRD 1843
(16 O. similis CLAUS 1866
Family Oncaeidae
Genus Oncaea PHILIPPI
(17) Oncaea venusta PHILIPPI 1843
(18) O. mediterranea (CLAUS) 1863*
Family Sapphirinidae
Genus Sapphirina THOMPSON
(19) Sapphirina nigromaculata CLAUS 1863
Genus Copilia DANA
(20) Copilia mirabilis DANA 1849
Family Corycaeidae
Genus Corycaeus DANA
(21) Corycaeus speciosus DANA 1849

20, 70
20, 70

20

20

*These species are probably first recorded in this bay by the present observation (see Table 2).
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Table 2. Planktonic Copepoda previously recorded in Ishikari Bay and the adjacent waters
(140°30" E to 141°30' E, south of 44° N, including Oshoro Bay and Yoichi Inlet).

Species

References

Calanidae
*Calanus pacificus BRODSKY 1948
[=C. finmarchicus (GUNNERUS) 1765
=C. helgolandicus (CLAUS) 1863]™)

€. cristatus KROYER 1848

*C. plumchrus MARUKAWA 1921

[=C, sp.)
*C. tenuicornis DANA 1849

Eucalanidae
Eucalanus elongatus (DANA) 1849
E. bungii bungii JOHNSON 1938
[=E. giesbrechti MORI 1937
Paracalanidae
Paracalanus parvus (CLAUS) 1863
P. aculeatus GIESBRECHT 1888
Acrocalanus gracilis GIESBRECHT 1888
Calocalanidae
Calocalanus pave (DANA) 1849
C. styliremis GIESBRECHT 1888
Ischnocalanus plumulosus (CLAUS) 1863
=Calocalanus plumulosus CLAUS 1863

Pseudocalanidae
*Clausocalanus pergens FARRAN 1926
(2 Sfurecatus (BRADY) 1883
Pseudocalanus minutus (KRGYER) 1947
P elongatus BOECK 1864
Aetideidae

Gaidius brevispinus G. O. SARS 1903
Euchaetidae

*Euchaeta rimana BRADFORD 1974

[=E. marina (PRESTANDREA) 1833]®

E. ovata SATO 1913

Scolecithricidae

Scolecithricella dentata (GIESERECHT) 1892

[=S8colecithriz dentata GIESBRECHT 1892

SATO 1913

MoOTODA et al. 1950, MOTODA and
ANRAKU 1951 b, ANRAKU 1953

SATO 1913 MoToDA et al. 1950, MoTO-
DA and ANRAKU 1951a, b

MOTODA et al. 1950, MOTODA and AN-
RAKU 1951 a, b, ANRAKU 1953

SATO 1913

SATO 1913, MOTODA and ANRAKU 1951 a,
b, ANRAKU 1953

SATO 1913
MOTODA and ANRAKU 1951 b, ANRAKU 1953
MoTODA et al. 1950 .

SATO 1913, YAMAZI 1951, ANRAKU 1953
ANRAKU 1953
ANRAKU 1953

ANRAKU 1953
ANRAKU 1953

ANRAKU 1953

MOTODA and ANRAKU 1951 a, ANRAKU 1953
ANRAKU 1953

ANRAKU 1953

SATO 1913, Yamazi 1951, MOTODA and AN-
RAKU 1951 a

MOTODA and ANRAKU 1951 b

MOTODA et al. 1950, ANRAKU 1953
SATO 1913, ANRAKU 1953

SATO 1913



5. minor (BRADY) 1883

[=Scolecithriz minor var. anguloso-spinata

SaTO 1913)

Centropagidae
Centropages yamadai MORI 1934
. brady: WHEELER 1899

Pseudodiaptomidae
Pseudodiaptomus marines SATO 1913
Temoridae
Temora stylifera (DANA) 18493
*T. discaudata GIESBRECHT 1889
Metridiidae
*Metridia lucens BOECK 1864

Pleuromamma gracilis (CLAUS) 1863
Lucicutiidae

Lucicutia flavicornis (CLAUS) 1863
Candaciidae

Candacia bipinnata GIESBRECHT 1889
Pontellidae

*Labidocera japonica MORT 1935
Acartiidae

Acartia hamata MOR1 1937

A. clausi GIESBRECHT 1889
A bifilosa CLAUS 1881
A danae GIESBRECHT 1889
Tortanidae
*Tortanus forcipatus (GIESBRECHT) 1889
oo o discaudatus (THOMPSON and A.
ScoTT) 1897
Oithonidae

*Qithona plumifera BAIRD 1843

0. nana GIESBRECHT 1892

*O. similis CLAUS 1866

0. fallax FARRAN 1913
Cy((:lnpinidae

tCyclopina longicornis BOECK 1872

R REE/ 2 oWE N 5

MoTODA et al. 1950, MOTODA and ANRAKU
1951a, b
SATO 1913

ANRAKU 1953
SATO 1913, MOTODA and ANRAKU 1951 a,
ANRAKU 1953

SAaTO 1913, ANRAKU 1953

ANRAKU 1953
SATO 1913, ANRAKU 1953

SATO 1913, MOTODA et al. 1950, MOTODA
and ANRAKU 1951a, b, ANRAKU 1953
SATO 1913

SATO 1913, ANRAKU 1953

SATO 1913, ANRAKU 1953

ANRAKU 1953

ANRAKU 1953

YAMAZI 1951, ANRAKU 193
SATO 1913, ANRAKU 1953
SATO 1913

SATO 1913, ANRAKU 1953
SATO 1913, MOTODA et al. 1950, ANRAKU
1953

MOTODA et al. 1950, MOTODA and ANRAKU
1951 b, ANRAKU 1953

YAMAZI 1951, ANRAKU 1953

Yamazr 1951, MOTODA and ANRAKU 1951a,
b, ANRAKU 1953

MOTODA and ANRAKU 1951 a, ANRAKU 1953

ANRARU 1953

(To be continued.)
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Table 2. Continued.

- References

Species
Oncaeidae
*Oncaea venusta PHILIPPI 1843 Yamazl 1951, ANRAKU 1953
0. media GIESBRECHT 1891 MOTODA and ANRAKU 1951 b, ANRAKU 1953
. conifera GIESBRECHT 1891 MOTODA et al. 1950, MOTODA and ANRAKU
1951 a, ANRAKU 1953
Sapphirinidae

*Sapphirina nigromaculata CLAUS 1863

*Copilia mirabilis DANA 1849
Corycaeidae

*Corycaeus speciosus DANA 1849

C. agilis DANA 1849
€. catus F. DAHL 1894
C. anglicus LLUBBOCK 1857

Farranula concinna (DANA) 1849
[=Corycaeus concinnus DANA 1849]

Ectinosomidae
Microsetella rosea (DANA) 1847
M. norvegica (BOECK) 1846

Macrosetellidae

Macrosetella gracilis (DANA) 1847

(=Setella gracilis DANA 1847
Clytemnestridae

Clytemnestra rostrata (BRADY) 1883
Tachidiidae

Euterpina acutifrons (DANA) 1847

[(=Euterpe acutifrons (DANA) 1847
Harpacticidae

Harpacticus uniremis KROYER 1842

Tigriopus japonicus MOR1 1938

tZaus spinatus GOODSIR 1845

tZ.  aurelii POPPE 1884
Monstrillidae

Monstrilla grandis GIESBRECHT 1891

ANRAKU 1953
ANRAKU 1953

MOTODA et al. 1950, MOTODA and ANRAKU
1951 b, ANRAKU 1953

ANRAKU 1953

ANRAKU 1953

ANRAKU 1953

ANRAKU 1953

MOTODA and ANRAKU 1951a, ANRAKU 1953
YAMAZI 1951, ANRAKU 1953, HIRAKAWA 1974

ANRAKU 1953

MOTODA et al. 1950, ANRAKU 1953

ANRAKU 1953

ANRAKU 1953, 170 1971
ITO 1969

ANRAKU 1953

MoTtopa 1971

ANRAKU 1953

*It may be confirmed that these species appear in this bay also by the present observation (see
Table 1). +These species are not euplanktonic. (’See PETERSON (1972), p. 329. ®See BRADFORD
(1974). @WSee FLEMINGER and HULSEMANN (1973), and FURUHASHI (1975).
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Table 2 12, HROBFFERE (8 1913, THS 1950, 7THI - %% 1951a, b, YAMAZT 1951, AN-
RAKU 1953, ITO 1969, 1971, HIRAKAWA 1974) o it 5%, @00 mRRE8sr BT, ¥,
FEE (1971) OEBEO7 5 v 7 + vk, EROWRHRPEPICRRbhixy Zaus aurelii @RS

Fig. 1A-D. Eucalanus attenuatus (DANA), immature specimen, collected from a depth of
70 m at Stn Hk 76900. A, whole animal, dorsal view; B, whole animal,

lateral view; C, abdomen, dorsal view; D, mandible.
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o.lmm 4 B, C

Fig. 2A-G.

0.1 mm
—

D.E,F, G

Centropages violaceus (CLAUS), female, collected from a depth of 20 m
at Stn Hk 76900. A, whole animal, dorsal view: B, whole animal, lateral
view; C, first antenna; D, abdomen, ventral view: E, first swimming

leg; F, fourth swimming leg; G, fifth swimming leg.
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o.1mm ,
0.1 mm B.C

Fig. 3A-C. Acartia longiremis (LILLJEBORG), female, collected from a depth of 20 m at
Stn Hk 76900. A, whole animal, dorsal view; B, abdomen, dorsal view; C,

fifth pair of swimming legs.

TWBDT, Zh# Table 2 izinz -, T7chHtH, 4N Lo 14030'E 26 141'30'E o ESLHFE
BIVEOREGE (BHBLATELED) »HORBFTECELA B LI BE S A TV 5, Ik,
Cyclopina longicornis, Zaus spinatus 4 LO° Z. aurelii © 3fTERERS L xffEfFeEeL L
BB OBME TR, BICRY I v 2 b vty MR- THEREhB Z L4HB0T, Zhbo
3ffid, Table 2 ¥,

Table 2 i {81 7= Arit62ffi o EHEPITHIC OV Tk, RFHEIC L » Th 2D MBHEDI (Table 1),
t=:L, @35 % Euchaeta rimana, Temora discaudata 3s 1.0 Metridia lucens o2\ T (L ilfk
PRETETHRETHITCEREL Rl oo ¥, AW L- THBE 2 BW I Eucalanus altenuatus
(DANA) (Fig. 1 A-D), Centropages violaceus (CLAUS) (Fig.2 A-G), Acartia longiremis (LILLJE-
BORG) (Fig. 3 A-C) ¥ L U° Oncaea mediterranea CLAUS(Fig. 4 A-F) ® 4 it oHiE 2 Table 2)
EREHLLT, EAKC L- T, AFSCHSLTIL, B TEOHBFESOh LD LEBbh5, It
¥, Thb48ETH (1971) OBBEBO7 7 v 7 b VB LBEI ATV,

Eucalanus atteruaius (¥ T0m B, Centropages violaceus 3 20m @i e, Acartia longi-
remis |2 20m BH LU T0m Bab, ¥ Oncaea mediterranea it 20m s, FhEhRUIHX
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A B
Ul W
O.lmm o

0.1 mm D, E O.lmm

F

Fig. 4 A-F. Oncaca mediterranca CLAUS, female. A, whole animal, dorsal view; B,
whole animal, lateral view; C, abdomen, dorsal view; D, second antenna;

E, maxilliped: F, fourth swimming leg.

iz (Table 1), #2721 L, E. attenuatus i= > TRERAD 1 BEIRREINI-0OLTHS,
ek, &F FEK (BE) crhuf, AB&GRCIE, o8 HB R0 7o\ B Sl
BoafiEfksim-v5,

2. ABEREAFCEIREEAEOME

(1) Calanus pacificus, C. finmarchicus, C. helgolandicus

Calanus finmarchicus {31765 b AFEET GUNNERUS i) - T B # i %8 2 1, Monoculus
Sfinmarchicus k% & hic (GIESERECHT 1892), #o#, LEACH |Z I » T1819%c Calanus BT
b, Calanus finmarchicus OEH L L THEHET S (SARS 1903), fli)ti, C. helgolandicus (3. SARS
(1903 i X - TR LbTHWV BRI, Tt SARS (1903) 11, Craus AikiEo Heligoland £ (#iEE4
it Helgoland) if#gn-HE4E L18814EIc Cetochilus helgolandicus » % | 1-82lEl -~ GIESBRECHT
PR TR LT Calanus finmarchicus b [FE Li-B2HBiHs L0 BRADY AEEALEATHRE L
C. finmarchicus 3+ ~_TEA—ELE2E5XE# L EXEL, chbiz C. helgolandicus L@ LT,
SARS (1903) 4332 L7z Calanus finmarchicus - C. helgolandicus OHESIL, BHF LRI HEcHkN
AR, A XAV EL, FEES e oA, WEDHERE- L. b L LBk
LD TR Tehb, Lk HEORFARIE{BELRTEL,

VFhicR , i s icdbAEF TS TRAETR S A -REE TR S5 o0 FHflis LiICdEPE
L4553 L EABR, ARAEB~OHBRLEEIh TS (Ao& 21E, MoRT 1937, (1M 1938), 7TH
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(1971) OZHBEO 777 + VB LWEAPED B S,

fit 77, Calanus pacificus {119484Fi= BRODSKY (=t » T, fE¥JAEfEm e C. finmarchicus ¥i:
12 C. helgolandicus » LT #Exh T -BHECY LY 2 5ht (BRODSKY 1950), BRODSKY (1950)
iz, C. pacificus AtATEEILHBESZ TS C. finmarchicus 3 XU C. helgolandicus » 1B
EEHCED LERLTE, Tibb, ficiiu, C. pacifices OREREOH S oI 2 e
EATHL C R, 0BRSS5 WARHRORREOWR 2 ML Rixd £ v 5. ¥k,
PETERSON (1972) (2kETEE: (KFER) ov v v vl v viomanbikB L hBokE 6. L
=sensu lato, L) @ C. finmarchicus % B\ LT\ %, PARK (1968) § Rl - ickfiz, JLAFH
Eo/HBo C. finmarchicus s. 1. & C. pacificus BRODSKY TH A5 Lo RfErirT L i, X80
C. finmarchicus s. |. 12 C. glacialis JASHNOV rBaH 605 LT\ 5, 7cis, PETERSON (1972)
i, dekEEEED C. finmarchicus s. |. » it 4FifED C. helgolandicus »i3Mc KHlTE, #E
ALK P CRE L -AKOBERATHLRRBRATE D -2 Lli~TV 5,

AWFICETIE, B30 3 Mo RACHT 5 BB TV kv A, _kifio BRODSKY (1950) ©
o8, ek

(2) Eucalanus attenuatus, E. elongatus, E. giesbrechti, E. bungii

A X o TAFELEESC MBI T2 2 L& Bt Eucalanus attenuatus (DANA) (ZHEMEEE T
HHM, HBik+s E bungii 3 LU E. elongatus » 3 Hhc 85 BN LB LTV (Fig. 1 A-
D), +ict, Ao -3 mandible D endopodite (X HETO T 2 £ 2nd segment of basipodite @
PREL DA LTS (Fig. 1D), ##-T, AMETILoh% E attenvatus (DANA) LRTE L1z,

P=t2L, E. attenuatus (DANA) (%, FLEMINGER (1973) iz ¥, E. sewelli, E. parki 3 X0 E.
langae ® 3FCEKG+~2THD L2hD, HOFREROERLHTE, K FEBERC B E
Bl LD MMLOBTISRATH D, ABRETE, oMl MR ENAD 2 LIRTEld 1%

Eucalanus bungii bungii JOHNSON }r E. elongatus bungii GIESBRECHT R RLZFAM T H 5
(MINODA 1971}, +7cd>¥, JOHNSON (1938) (3 E. elongatus DANA L E. elongatus bungii & OTHE
RO ST & BT, HELXEMlL LB~ LS E bungii L L1, MORI (1937) 4 Ao
b, E. elongatus bungii %6 238w, —hic E. giesbrechti 2% L1z, #~7T, E. bungii bungii
JOHNSON } E. giesbrechti MORT i3 h RERMLE2 RS, ok, AR (1950) X3 TicHA
BRoB#EYRLTL be

X 5ic JOHNSON (1938) i2 E. bungii ©iX 2 BHAFETD - L2788 L, EFEQRTALhTER L ED
HRTVS, Tihebh, b Hic GfiT5 E bungii bungii »fEHch#i+3 E. bungii californicus
THb,

AP B\ T, Eucalanus elongatus » E. bungii » 134 { 2R T fcd » #=5%, Table 2 2§l
FiemL- B e g 7o,

(3) Euchaeta rimana } E. marina

BRADFORD (1974) Rt FHCLGHT5 L E2 b Tz “E. marina” L KB 34 T3 E
marina (PRESTANDREA) r oicEBMERY RS, Thbt, MiosHEOHEL OS5 MAER
2oEEEE TSN lamella OFBICERYED, WELFE E rimana L HELIE,

AWEIC L > T "E. rimana BRADFORD (Fig.5 A-C) (1B #{E#FE T - T, BRADFORD (1974) ©
GAtpBUERC L HAEREETH Y, BEY T L2 Tasa, & o Tk E.marina (PRESTAN-
DREA) RAFH M€Y, KAFCOXFHL, ik ERLEENS E marina L LTREZA T
5401, E. rimana L3 ~X%T&%L+% BRADFORD (1974) oficft-7c, o, AFETHL-HEHE
D2 WAENED 3 k0H spine 12, hROLOHELEL (Fig.5C), BRADFORD (1974) KL A=
E. rimana o0 2 Moo BEU+ 5,

4) Temora stylifera + T. discaudata
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Fig. 5 A-C. 7Euchaeta rimana BRADFORD, immature specimen, collected from a depth of
70 m at Stn Hk 76900. A, whole animal, dorsal view; B, whole animal,

lateral view; C, second swimming leg.

FEEICE\TC, "Temora discaudata GIESBRECHT + [RE LBk Em#EETHS (Fig.6 A-
F), FLEMINGER and HULSEMANN (1973) {1+, 7. discaudata GIESBRECHT (T4 v FE - }FEH,
fo 1. stylifera (DANA) (3 APEHC, ThENBEROMRELBoi, HiE (1975) 3, HEFoBLBEL,
KEELLRSE T. stylifera »* LCiigah s b0t T. discaudata OFRABEOEBRE TR
Lk 5 HES LD To FLEMINGER L0 EYEMLTV5,

FBETIE Temora OREXZRRTEh > bBMELX T L TERVA, o FLEMINGER
and HULSEMANN (1973) OBt -1z,

(5) Metridia lucens L M. pacifica

Metridia pacifica . BRODSKY (1950) ic k- T M. lucens BOECK |Cif#ko i L TAF I NI
i, o M. pacifica 2 M. lucens OFETiIcHLRG L LT, #5HoENORE bristle o fixE%
B, B TRETRIFSERTHIOLGL, BETIHAMN O FEL B L 9 LRV L~ Tuv b,
Fig. 7 A-C iz, ABELETHME0 TM. lucens OFREES BT o, FEA L MORIORA (1976) Dt L
T HAEGEOEE KL CTHEI RS M. lucens O =<F &4 b FIVH] copepodite stage TV @ TSRS
B LMY B, Tebh, BRI HEEL, H5Hic g B@BabhD (Fig.7C), ffEL, #
£i3 1.9mm T MORIOKA (1976) P& LA- IV #] (& 1.3-1.7mm) & V ] (& 2.25-2.7 mm) orh
M Grff L, M urosome (=abdomen) X 4 iz % LT (Fig. 7 A), fods, KEARDH S WkkGoR
Eo ARHROHEHIE BRODSKY (1950) Dii~7- 825 2 @2 T hoffMo £ b Hic bBI Lich » 2o+
b, AELAOESHERORENESRFAThER- T iz (Fig.70). %6 <, Rutkc20TH
BLictedThd 5.
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Fig. 6 A-F. 7Temora discaudata (GIESBRECHT, immature specimen, collected from a
depth of 20 m at Stn Hk 76900. A, whole animal, dorsal view; B, whole
animal, lateral view; C, first swimming leg; D, fourth swimming leg;

E, fifth pair of swimming legs: F, abdomen, dorsal view.

DAMKAER (1964) (3 BRODSKY (1950) o fp#fi L7-fiad 2 fioo &3, o L Bl iciB s, »o,
B E LS, 2 iR & B HGES L Bbh Ao 55 Mo 1 B Lof| spine o DT
2z h, MEOKpICRET R LERLT WS, 5T, DAMKAER (1964) (14 RERELES
fzo E7z, TANARA (1963) @il L 7= M. pacifica oW 5 % 4 ol bristle o BRI EES L
BHTWB L5, M lucens DFCEHPLTV %S, bz 256, PETERSON (1972) 4, Miffi#d
BEARELTAHAHH LT 1WA, Xhic, MORIOKA (1973, 1976) (1 H &g O BEKBIZIT M. lucens
BHBETHC L BELTB M. pacifica oHBURELBH TR,
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Fig. TA-C. 7Metridia lucens BOECK, immature specimen (female copepodite stage 1V ?),
collected from a depth of 70 m at Stn Hk 76900. A, second swimming leg;
B, abdomen, lateral view: C, fifth pair of swimming legs.

AP THL Metridia (REEFCHE SR, BE2#oRFEACMHT BB EFTHSH 4, LlEDR
L= dint, EMEIC L > T8 Metridia (3 M. lucens BOECK LAz LT Xudd Lkl

1. & LT, BESIEIAITHORMIZHEIFEHNO 14 (4330° N 14105’ E) THE 20m $ X 70m
P HKFRBHREIC L » TH-Eddo BT O B s> T, FiiEo 3 & (? Euchaeta rimana,
?Temora discaudata, ? Metridia lucens) % Z115FH6B21 2 BT L=,

2. BERICAM NPEO 14030 E 726 14130 Eicvwie 3 BRNERS L0 (ERESLUE
HiBEEl) »b2sfTERMoRERHE M ARG TVW5, 205 b, LAOKMRIEEY &
LI7Tfic o T, SRIDOFTRC L » TLEOHBE ED bR,

3. SEINB%EED . Eucalanus attenuatus (DANA) 1852, Centropages violaceus (CLAUS) 1863,
Acartia longiremis (LILLJEBORG) 1853 #s I OF Oncaea mediterranea CLAUS 1863 o 4 ffiiz 2\ TiL,
APAfEIc T s RVOHBER - FL6h 5,

4. Calanus |8 3%, Eucalanus |87 8, Fuchaeta |82 %, Temora B2 #is L0 Metridia B2
DOREEM T o REFAMORMEIC oV T, BEOWERREYEX, SToREEmA,
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A Taxonomic Study of Sand Lances (Genus Amimodytes)
in the Waters of Northern Coast of Hokkaido, Japan

Takao KITAGUCHI
(Hokkaido Wakkanai Fisheries Experimental Station)

Sand lances (Genus Ammodyies) have been caught by Japanese commercial vessels in the
waters of Cape Soya, Hokkaido. North Pacific Ammodyies is divided into two species, A.
hexapterus PALLAS and A. persoraius GIRARD, on the basis of meristic characters (LINDEERG,
1937).

From the analysis and comparison of vertebral, dorsal fin ray and anal {in ray counts made
on Ammodytes specimens collected from various localities along the northern coast of Hokkaido, it
was concluded that two species, A. personaius and A. hexapierus were distributed in the adjacent
waters of Cape Soya. The evidence for this conclusion is based on dilferences in mean vertebral
and mean anal fin ray counts.

Each of two Ammodytes species populations was characterized by the mode of vertebral
counts and that of anal fin ray counts:1In A. persona‘us population, the modes of vertebral and
anal fin ray oounts are 65 or 66, and 31 respectively ;in A. hexapterus, 68, and 29 or 30

respectively.

A, dEEOFEMRAKEIZ S €, briEoMFERCEHr6 Hhb I kic it T4 # > =
(Genus Ammodytes) %l L-Cu %, BRI A, (KL < 19704 LAE107T . 4t TZE) L
Twh GJem, 1977) o

DA+ TR TS H L WMANOZRCK ST, A hexapterus PALLAS (R% 4 % 4
AF =) & A. personatus GIRARD (R4 A+ =) o 2ficyBzh T3, A hexapterus (xdbh
BC—=V v rg, AF—7 28, TVa—vrvHE Fo2F0, 2V 7 sA=Titodt7 2 V2
B TR, #7142 88XUAAGER L, A persoraius BB TAXREEBIZANALT
\+% (LINDBERG, 1937 ; SHMIDT, 1950 ; B, 1955 ; HART, 1973), Li-2'» T, a8 o KEiz
A. hexapterus t A. personatus DFhFhOGHEOBITCHYS T LELENS, LL, 12
F I BRoSBCE LT A. hexapterus L A. personatus \IRAFAFGETHS L1558 (ANDRIASHEV,
1954) Aidp %, WM - /b (1968) R0 2 fixAML ¥4 51CRBEWCZ Ly & LT LINDBERG 0 2
HRrEHE L5,

FHEITHREWEAEC AT 540 > TROBAREYF TR L2785 w82 5, LINDBERG (1937)
D2t b tic, FHEMPEOMEL L v, EEEERREKED S 5+ TROEORTELRA, 52

« WURT A% (97BFI2ASE)
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GRMEOKE L, L0 EOMEEERERREERO 1 » F T LOBRBIC L TR L, 2ORE, &
WA A, personatus & A. hexapterus D2 fip L il b, GiEEIEBEIESR A
Hods X ORBHBBATIC, BERFEAERMTICOXNETS 2V 5 QIR ABLR O TUTRBETS,

FUTFRBREC ST 2 BARECEL T, Ml PR AEABRBEETSnE—RE B W 22 W
foo COERLTHEROBMELETS.

# H & H E

PRt otE, #A. FRE, BRE. FFHEROERES XUFAEHAARK & @it
KIEHHEME L7z (Fig. 1), FRoEMEIRI974FE0 H197TFE 2 To 4 T, EABu2o584k, 1,568
RTHb, HRLATFERLED» CRFACHRE L, BARERALIECZE (Fe—2 il b
LEEY) o< 0l FILE BUs@s o) ERBTHS (Table 1),

FEAOERMEL 41~260 mm T, FEHEHARK, FEKE, FRES IOBEPESoBE R
BT, B, MARSICBRERRBOLOITSTHA C48ER) Tho, BA0EEERMT, BAL
EO L OWRFEIPINC, ThLAZHI BN E 22X BRSO i/ T 5,

BFARE= » 7 ARFHIZ L - T, A OV TIITHER B, AN S X UBBEEEY, $fuc-ouT
HEFROA LR L, FHEEFHCIIREHEINE (Urostyle) #&wi-, Hifd (Centrum) 2 S L
RHBOFHER L Thicabhioy, - oBagmlalide 1 E LCHE L. ERBOENE, 43FK
HIBH T OISR 5% EEEE (LIT, BcEERER LS Tholftoin,

140°E 141°E 44E__ 145°E
| | I 1
1 ]
46N Cape KriijT Cape Aniva i5'N
Soéya Straits =
“ B Cape Séya
Rishiri Island() (Wakkanai =
45°N— Okhotsk Sea H45°N
Japan Sea Esashi
Yagishiri Island **
/ Okhotsk Sea
= 1£ 4
el Sa;npting locality V. s
Shakotan Peninsula - &
% Hokkaido Swa n Pacific Oceanl

1 L L
140°E 141’E 142°E 143°E
Fig. 1. Map showing sampling localities.



Table 1. Summary of information relative to the samples of Ammodytes in the present study.

Number of specimens examined

. Sample Range of bod
Kioosiity 3;1001? T Methiod of capten 1°§gth [mm)y Vertebrae* Dorsal fin  Anal fin

Esashi (1 18 July 74 Set net 67—102 100
2 7 July 75 Set net 41— 76 195
3 1 July 76 Set net 49— 73 60

Wakkanai 4 7 July 76 Set net 53— 88 50

Yagishiri Is. 5 29 May 74 Boat seine 42— 55 54
6 4 June 74 Boat seine 41— 57 52

Rishiri Is. ) 16 May 77 Dip net 148—238 50 47 50
8 10 June 77 Dip net 148—257 50 48 50

Shakotan Pen. 9 11 Jan. 76 Gill net 188—240 20
10 10 Feb. 76 Stomach contents 75—205 84 15 19

of predators

East of Cape Soya 11 19 Apr. 76 Otter trawl 147—248 50 42 48
12 2 June 76 Danish seine 154—246 50 45 49
13 14 June 76 Otter trawl 152—236 50 48 49
14 21 June 76 Danish seine 166—239 50 45 48
15 28 June 76 Danish seine 115—250 50 47 46
16 7 July 76 Otter trawl 120—260 50 44 46
17 2 Aug!76 Otter trawl 158—221 50 49 50
18 10 Aug.76 Otter trawl 120—170 50
19 24 Aug.76 Otter trawl 126—238 50 48 48
20 13 Sept.76 Danish seine 136—257 5) 50 50
21 28 Sept.76 Otter trawl 123—226 50 33 45
22 1 Oct. 76 Otter trawl 122—234 50 40 46

North of Cape Soya 23 29 June 75 Danish seine 174—241 100 99 100
24 11 July 75 Danish seine 170—244 100 97 97
25 22 June 76 Danish seine 180—246 50 38 43

* Urostyle is included in vertebral counts.
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AHEIEEIC IS Mo FEICEE L, EillE DU L A BEoEROAEYRE L Tk LB
HAH. I TIRFTFHETEIC OV TEREBE X OO ERAY FRE L t RETHH L,

. # # &

FEFHROFERETICOVT, BEFRRO1974~1976/F0 3 ERIICERE L oM@ flvTlEE L. =
hEOERHEO TR EICIE, 197448 £ 1976 R TR F fill, 197454 2 19753FE#H TR tflic e hEh
5 KM CHEENED LRIz, 19754k L1976 ERMIC I HEES BHbhich -7z (Table 2, H&
FZEORES BRI ERB OB ST RO LRI, 1974FEH L 19756 T120.26, 197448 & 1976 5% T
120.4TH -1z,

FHEE B OMHER &R, FEWHE AREOME (12(84) CHRE L. MEShiERRGThif
HOFMBECHME I TLv-5, £FRCE VT, oo —TTc TR 20 205 @A AShis
o tco FHEFEOMIC L5 ERIREAPFRET 2 8A (76454 H19A, M6 A21H) ©, tBET
18K (764108 1 H) OGH 3BACHLS SKETCRGHER, o IEAZIFEE, t BEOWT
hTifiEEadEnsonicy. (Table 3, MMM TEEEOH > L0, BECHAVG-LALERSEEO
EFR LD, ThiBEHO—2LE2z bR,

B, #A, FRE, BRES DU RBotEEIER BR T, T EoZERI162~69M R
T, £— Fi265F Ti66MIcH - 1o FEFHERBIZHEN D65.260RET, R LR D65.850HTH-
fz (Table 4), dbEBEACIRREAHHOBHER HO FHEGEKEIR, #bEHN s L OHER -ThoB s
LAEEELR LTV,

SEEHUTKIE TR, FRERROERILE3~T2E ORI, £~ FixEiC65, 663 LUGSHEOL-Thiu,
351 265.28~68. 2 CIERMIZ 7o » T oy, ZOKKAOEARMICIL, FHEFEO FHOEEEREREE
FxrBabhi, ToERIZEC, =— FA6EI266MiIch 5 EAL (BEARKS 12, 13, 14, 16, 17) &

Table 2. Significant differences among the mean vertebral counts of three vear classes (1974,
1975 and 1976) in Ammodytes collected from Esashi. Figure above is Fisher's F and
figure below is Student’s t.

Year class
74 75 76
No. 100 t I
74 Mean 65.41
E Variance 0.850
- No. 195 1.328
75 Mean 65.67 2.078
E Variance 1.129
S
No. 60 1.613
76 Mean 65.45
Variance 1.371 0.240

I:F (0.01<P<0.05)
t:t (0.01<P<0.05)
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Table 3. Comparison of mean vertebral counts between male and female Ammodytes

samples collected from the waters east of Cape Soya.

Date Sex Number of

specimens Mean Variance Significant difference
19 Apr. 76 s 27 67.93 0.917 .
& 23 67.13 2.209
2 June 76 @ 29 66.00 1.714
2 21 66.00 1.001
14 June 76 s 18 66.00 1.529
+ 32 65.84 1.427
21 June 76 s % 65. 44 0.673 .
# 24 65.96 1.433
g 1 -
28 June 76 24 67.13 2.027
* 24 67.17 3.536
5 . e
7 July 76 21 65. 86 1.529
? 27 65.74 1.960
3 * .
2 Aug. 76 21 65.24 1.191
¢ 28 65.29 1.175
10 Aug. 76 ¢ 18 68.06 1.350
@ 31 68.03 1.366
24 Aug. 76 4 21 67.17 2.162
% 29 67.45 1.614
13 Sept. 76 8 21 66.67 1.933
2 29 67.14 2.766
28 Sept. 76 % 24 67.08 1.993
2 26 67.65 2.635
5 : _
1 Oct. 76 24 67.08 1.905 ;
i 26 68.12 2.586

*: F (0.01< P<0.05)
1t (0.01<P<0.05)

E— F268F Ao IR67MIC A 80K (BEAES 11, 16, 18, 19, 20, 21, 22) M T4 Bhicz (Table 4, Fig. 2),
T TR T, BHER R o RITe2~T1Eofiz, =— FiXe6fic, FH{HI265.50~66.400[Hi
Hotzy ORBATEIEMEEROFSMEERMC, EAFD24LHAFS23, BOMTHEENRDL
f'h-'fx’lo

AL RO AT S24% R, FIFWHE IR, At hkiEs & OaeiElaesR Ao £~ ¥
65 & & — Fee AR, TS THEFERMCERIAED bl e

2. ¥ B8 & ¥

FIRBHR TR, AR 0 4 R I54~604 0z, ©— FiEbbLb74ic, FI5(fiT56.60£56.74TH
-tz (Table 5), FFREERETIE, EBEROLRITS4~59%0FM Iz, FHEITT.13Ch 1, E—
FIRB6RICAH B DA, BEEH AT Tl FEWH A CR, WilREoERIT53~60540
WPRIC, & — FiX56F 425741, FI5#EIZ56.30~57. 08125 » T2, S AT, HRSGRHOER



Table 4. Frequency of vertebral number of Ammodytes from various localities.

Number of vertebrae *

. Sample Standard
M £, = 6 62 63 64 6 66 67 68 69 70 7L 72 T3 N Meaneviation
Esashi 1 18 July 74 1 1 11 39 40 7 1 100 65.41 0.922
2 7 July 75 3 22 57 76 30 5 2 195 65.67 1.063
3 1 July 76 3 9 19 18 9 2 60 65.45 1.171
Wakkanai 4 7 July 76 i1 2 6 21 15 4 1 50 65.26 1.103
Yagishiri Is. ] 29 May 74 1 6 17 24 6 54 65.52 0.906
6 4 June 74 1 4 20 20 7 52 65.54 0.896
Rishiri Is. 7 16 May 77 1 10 20 14 2 50 65.30 1.093
8 10 June 77 1 6 18 17 7 50 65.52 1.015
Shakotan Pen. 9 11 Jan. 76 2 T #% 6 20 65.85 1.137
10 10 Feb. 76 9 33 3 0 8 65.48 0.799
East of Cape Soya 11 19 Apr. 76 1 3 &5 11 20 8 2 50 67.56 1.280
12 2 June 76 1 3 18 10 10 7 1 50 66.00 1.325
13 14 June 76 1 § 12 16 13 2 1 50 65.90 1.200
14 21 June 76 4 19 19 5 2 1 50 65.70 1.035
15 28 June 76 3 7 6 10 13 8 3 50 67.18 1.638
16 7 July 76 7 15 18 3 3 4 50 65.84 1.375
17 2 Aug. 76 2 9 20 11 8 50 65.28 1.070
18 10 Aug. 76 2 18 12 1 T 50 68.02 1.150
19 24 Aug. 76 1 4 9 11 13 12 50 67.34 1.349
20 13 Sept. 76 1 1 8 10 10 11 g 1 50 66.94 1.5657
21 28 Sept. 76 5 11 9 17 4 2 50 67.38 1.537
22 1 Oct. 76 2 6 4 10 13 12 3 v 50 67.62 1.577
North of Cape Soya 23 29 June 75 4 10 34 36 6 9 1 100 65.62 1.246
24 11 July 75 2 2 4 20 29 15 19 8 100 66.40 1.614
2 22 June 76 1 6 18 19 5 1 50 65.50 1.035

* Urostyle is included in vertebral counts.
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60 64 66 7

Sample No.
Esashi |p——8— 1
Pt 2
—— ]
Wakkanai |p———&— 4
YagishiriIsland  p——s— 5
—at— 6
RishiriIsland  j—=t3— ;

P
Shakotan Peninsula  }—==— 9
s — 10
East of Cape Soya |}————a5— 11
—— 12
e 13
—s— 14
p—— 15
—e— 16
—-t— 7
b 18
I 19

North of Cape Séya jp———a— 23

60 2 6
Vertebral count
Fig. 2. Comparison of vertebral counts of Ammodytes samples collected from
various localities. |— : Range, _"fl: Mean and 95% confidence

intervals of population mean.

52 54 56 58 60
Trrrrr1 1711

Sample No.
Rishiri Is. p——— 7
—e—1 8

Shakotan Pen. ——==—t 10
East of Cape Séya b——F5— 1"

p—r— 12
e
—s— 16

—e— 17
p——e—— 19

p——i— 20

[E— L

==t 2

North of Cape Soyap——e3— 23

24
p—az— 25

Y O [ [ O 1
52 54 56 8 60

Dorsal fin ray count

Fig. 3. Comparison of. dorsal fin ray counts of Ammodytes samples collected

from various localities. — | : Range, [_| | : Mean and 95% confidence

I
intervals of population mean.



Table 5. Frequency of dorsal fin ray number of Ammedytes from various localities.

Sample

Number of dorsal fin ray

Standard

M - P 52 53 54 55 56 57 58 59 a o M deviation
Rishiri Is. 7 16 May 76 1 2 17 16 10 1 a7 %674 0.98
8 10 June 76 1 1n 9 4 8 4 48 56.60  1.38
Shakotan Pen. 10 2Feb 76 1 5 3 2 4 15 5713 1.506
East of Cape Soya 11 19 Apr. 76 1 2 16 9 8 6 2 56.93 1.9
12 2June 76 1 6 9 2 6 2 45 56.69  1.08
13 14 June 76 3 07 U 12 9 2 48 5656  1.351
14 21 June 76 0 15 12 5 3 45 5647 1161
15 28 June 76 2 6 8 16 12 2 a7 5685 1.30
16 7 uly 7 2 5 9 1w 9 2 4 5673 1189
17 2 Aug. 76 8 1® 1 7 4 49  56.59 117
19 24 Aug. 76 2 4 14 9 1B 5 48 5695  1.384
20 13 Sept. 7 3 9 24 9 5 5  57.08  1.007
21 28 Sept. 76 3 2 5 8 7 4 3 33 5.3  1.794
2 10 76 1 3 10 18 6 7 0 57.08 1201
North of Cape Soya 23 29 June 75 1 4 15 2 31 15 5 9  56.63  1.37
24 1 luy 7 1 3 13 30 24 19 7 97 56.63  1.287
2% 22 June 76 5 15 1 7 38 56.53 0.9l

A0 ve



Table 6. Frequency of ana

ay number of Ammodytes from various localities.

Number of anal fin ray

Ry Sﬁ?k Dae 26 27 28 29 30 31 32 33 34 3 P = ‘Sl;:?;i?;g

Rishiri Is. 16 May 77 2 13 30 5 50 30.76 0.687
10 June 77 2 12 18 14 4 50 31.12 1.003

Shakotan Pen. 10 10 Febh. 76 1 4 6 7 1 19 31.16 1.016
East of Cape Soya 11 19 Apr. 76 2 9 16 15 6 48 29.29 1.052
12 2 June 76 2 3 8 9 19 8 49 30.31 1.326

13 14 June 76 8 13 17 10 1 49 30.65 1.053

14 21 June 76 4 14 2 10 48 30.75 0.887

15 28 June 76 8 16 9 12 1 46 29.61 1.126

16 7 July 76 b 13 18 10 46 30.72 0.936

17 2 Aug. 76 1 7 23 14 1 50 31.32 0.957

19 24 Aug. 76 8 12 14 7 5 48 29.90 1.373

20 13 Sept. 76 2 9 13 17 7 50 30.48 1.182

21 28 Sept. 76 2 13 15 10 3 2 45 29.11 1.172

22 1 Oct. 76 1 6 13 18 5 3 46 29.63 1.123

North of Cape Séya 23 29 June 75 if 1 7 22 35 26 100 30.99 1.159
24 11 July 75 2 6 24 25 20 17 97 30.22 1.256

25 22 June 76 1 1 1 16 15 6 43 30.70 1.187
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1353~60&ORMIZ, £ — FIES6F/II57TRIC, TIG(fi156.53~56.630MICH » 7o,

FEEAE, FIRE, FUTER, 8@ hHKES P OFEAKRoVWThokBTtd, =— FA56Ei
I57&ICH o1, £LT, ShbDFKEAS LUKENOL-TFhicd, WiiAEOPSHEGBEKMIZS <
ZRiIFEH LRI (Fig 3),

3. B B & X

BEESRIY, FIRBBROEATIE, 29~335%0Mic, =~ Fi2314ic, F5HEi230.76431.12TH -
foo FlRE® 2 HRMC 2, BRSO VEEERZMcERT#s bk, FFPERRETR. Bk
OB RI229~33%0WMc, TIH#I331.161cH -7z, E— Fix32kicdh - 1=8%, BEEK» P #ELT
ix7c\ (Table 6), FIRE EBFFEEOM AN, BELHOFSMFREM-cEZRETESHLRRL

FARHEAKE T, BEAROTRII2T~3441c, £— Fi129, 305 LUSIEDV-ThhiCH -1z, F
BB ERAEI129.11~31. 2 CARAEICH - 12, OKEATIL, BEHRARO PFHEGEEKM-HEE ED
bhsd, TOERE, Fioe— Fa20% (BEAES 11, 15, 21) L+ — F 231% (BEXES 13, 14, 16
17, 20) OEAMIC, £LTE— F#30% (BEAES 19, 22) L=- Fp'31%k (BA&ES 14, 16, 17) ©
BEAMc A bhi: (Fig. 4, gt ikgciz, BiEEI127~33%0RMIc, =— FiX30% id3ldkic,
Fi5H#i230.22~30.9DMIIC 5 - 12, = OAREATR, BEARFS23L240HICHELHOTEEEERRC
HEENEH LA,

BEE, FIRE, SEWHAKES ORI AKOLAEA L KEMIZEVTE, £— F2205kEE
— FAB1&0BEAMTAMGIIC, - F230% L = — V8150 AN CEHREC, BEEFHoTS5#EE
BRMcHEEXEED BRI,

4. HHBEH WHEESIUEBRBEORMMKRICOVT

FIRE, BUPER, SEWAKES ORI KROEAY AT, FHEAR, WIAE BERNO
FPISfER O HREB R AR L1z,

26 28 30 32

Sample No.
Rishiri Is. —a— 7
—— 8
Shakotan Pen. —E2— 10
East of Cape Séya}l——a5— 11
—a— 12
s 13
—e— 14
—— 15
s 16
—— 17
—e— 19

North of Cape Séyap—ti— 23
——e—
——— 3§

2 28 30 32 34
Anal fin ray count
Fig. 4. Comparison of anal fin ray counts of Ammodytes samples collected
from various localities. — : Range, I:l:f : Mean and 95% confidence

intervals of population mean.
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4 Shakotan Peninsula

e B Rishiri Island
a _‘ ® North of Cape Soya
« 81.0 - ® A East of Cape Soya
3 A
o He i
£ I A r=—0.91
£ A o
E 30.0 - i
c
3 A A
i —
A
A
e ] ] | | | ] ]
65.0 66.0 67.0 68.0

Mean vertebral count

Fig. 5. Relationship between vertebral counts and anal fin ray counts of

Ammodytes samples collected from various localities.

TRHEM 3 & WP IB AR ORI T, HEILEL (r=0.33), Fi%&H L BEEEOM Tz, 2<HlzEL 6
ficw (r==0.07, L L, BEFHEIEMEROMICIE, A0 r=-0.91) Ax@s» 5t (Fig.
5), Tiedt, HMIEKEOA »+ B TUL, FHERES S BRIIBBERE  Pic {, TR
Pl AR K S BRSO S EARL TV S,

TFREA 2 & BERAROBMFRE L AERIC RS &, FIRE, RUTEE, ¥ L Uomallthksic e fFied 8o
Pl BEELE O S CEARSTICHET A4, Sall KRt oo, FHETFEY S 8
FEHP I BEAHBIL TV 5 (Fig. 5),

% 7

A FED A H + FI®iL, LINDBERG (1937) iZ X » T Ammodytes hexapterus PALLAS * A. per-
sonatus GIRARD O2filFHIA T35, B oo FECHEA L LTHFESH LBELEYS
W, B RTFHERH Urostyle #51) #67~72(E, WA NHS6~ETHFEOIZH L T, BERFH
The0~66fl L UB51~560RTHB LR~NTLB,

La L, BAFIBBRCGHiTS A personatus OFHERH!T LINDBERG O EHEEL ML 5 FR%Y
AL, EHICENLIEANA- T, FEGEI BT 2 RNER EFETAZ LAEbRTW5, 2% 0,
A. personatus OFFEEFE (Urostyle #8%) OFROBH L =— FXEF h Fh, BENHEETII54~65
{8 : 628 L 62H, {M3HSTi260~65 ; 63E. EERTBFTIL60~68(H ; 63 265, HHEFEBFTIT61~
66fE ; 64, dbEERENRTIZ61~69E ; Fic65E L66ETHS (I, 1940 HE - AR, 1950 5 k&,
1950 ; P9fiz s, 19505 #F k. 1952 Tkl - IR, 1957). Lichio T, AAFIRRRCHHTS A. per-
sonatus OFHEFEOTEROWEHIISI~69H (FERhieE) Trhih h ERYSES,

A. hexapterus OHFHFHOLROTHE L — VREFNFH, +h— ¥ 7 HETAKE 45°~500N) i
64~70f8 : 68fE, [rhifiki (50°~55" N) T(165~73 ; 69, ~— Y v Y@K (B0°~55 N) T
G5~T74fH : 69fA, MKl (55'~60" N) Ti264~73M# ; 69, [FALHAE (60°~65"N) TIX65~73/H ;
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G THB (K, 1961), LictiaT, #d—2 78L~—V v 7y iT2 A hexapterus OFFHEY
OB RIA~THROEFHIZ, = — FiX68F7-ix60MicH 5, Fiio#isic i, A. personatus &
A. hexapterus OFREEET, LINDBERG (1937) @ SHMEHE L Bico T, 64~6oHORIPEAEB LT
Ho

1A+ IBOMOREIEE LT, FHEFEOEME S I MR 02 RABT LAt VL 2o ERil]
TRENNHRDORL, Lo L, H#E LEREA b 0T, FEFROENER b bid
BETHHH L5 DIFEN TV HEED D - L FE O FaFfaEozE (0.0420.26) L k& { &t
<, F¥P=hfA - 38 (1957) A% A. personatus o\ - THFHEF O ERTEIZE DGRV Lik~<Tuw 3
ZEnE, AWROBMTHS M »+ T BOMOBETILEHET 2 5 L £ 2 70, MR CHFERRicE
DEHLRI L0, ERASHEOER) G EINTVL20T, FlEoEE EOERD—2L L L
h3, HEEHTEOLVWEROFIEA S (12H0RP OBAE) = 2 b, HHEOERLEHTES L0
Litz,

B, #E FIRE, BERES LU ER T EotibEdbRmiRo 4 » - T BoFERF OB Riz62~
wm(ﬁﬁﬁﬂﬁﬁﬁEM$a&4a%)mm%f.eHFm%itm%MKﬁaaﬁiéhao:bﬁﬁ

, Bk (1961) i kB Al hexapterus OHHERH (LRT6A~TAEOFME, = — Fi168%72i269H) &
m%itqruh.zm It (1957) o b #EE R RO A personatus OFSR (FRIT61~69EOH
M, £— FIZFICE¥E72i366M) Il Tuwd, Lichis T, JefEitMRRRicofm+54 2 -SRI
A. personatus TH5H ELBHTEHL L WTHHD S (Fig. 6),

SERIRH K S SO AL AR A b o goFHER But, dblEdEn R0 o & TR, 62
~72(8 (CTEiED L£EING5.28~68.02) T% — FIZEI265, 664 LU6SHOV-Thhichs, cO5 b,
T— VA6 366(EICH HEARIT A, personatus 1=, €— FA68ICH AL A hexapterus ZH]
WFBb EBHBZ LATESB,. A personatus (XA KE S LR KBTI L B L €
WA S, A hexapterus \LECFEHPH FKECHBE L W%, Ticbt, SgmihoKgcis, 1

62 64 66 68 70 72 74
rrrrrrrrrrrrrd

1 Okhotsk Sea (50°~55°N)} {
2 Okhotsk Sea (45 ~50 N)}—EE—I Rl
3 Wakkanai ——&— A. personatus
——

4 Yoichi

5 East of Cape Soyal———=5—
§ ———e=——
T
8 F——+e—
] [ (Y ] (O T O Y (S N (O R

62 64 66 68 70 72 74
Vertebral count

Fig. 6. Comparison of vertebral counts of Ammodytes samples collected from
various regions. | : Range, Eljl : Mean and 95% confidence intervals
of population mean.

1, 2—Calculated from KOBAYASHI (1961)
3, 4—Calculated from ISHIGAKT & KAGA (1957]
5, 6, 7, 8—Present study
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hFSEO 2P EERCEBELTWS LAakT o L2 TE% (Fig. 5, 6 28), Lo L, AEChi-58H
Mg, FERlpRA o KRIRC, e A personatus » A. hexapterus @ 2@WHGH LT B0 E 5h
BT THL, fods, LINDBERG (1937) Itk » T, 4 A+ BOGEHFHO—2: LTHULWBATWLWAT
s LT, A personatus k& A. hexapterus OMicERIBHBhEd o1, LinL, TD2
IS LB R RS B, 2% D, A, personatus OBEEEKO €~ FI1314T, A. hexa-
pterus DENIT29FLIX0ETH - 120

A, hexapterus £ A. personatus rOPYFRC2oVTIE, ANDRIASHEV (1954) (X A. personatus %3k
T LcHl L BovF, A hexapterus OMBE E# 2 TuB, HART (1973) (324b7 2 U A FltD A A > =
JRizou T, CLEMENS & WILBY (1946) A5 kfE O FRH A. tobianus D #ifl A. tobianus personatus
GIRARD & L7z, D% A. hexapterus 12 LCl B, JIIF (1940) (35&E LT EED A # + F BOFFHE
e L B 361~-66(H CEETHERS, 63.6), HEXT0--72( (THWHEHEH, 70.7) TTHfEc
T HOERDDHDOEM-T, COERVHHNERLEL, WL A personatus LRE Lz, L
L, BE (1955) I odtF&ED 4 %, LINDBERG (1937) o BEUCH-» T, A. hexapterus Wiy
THE Lz,

R, FEWETO & RGRBAIC RS S Ammodytes 1% T, HHNER LA TICERE
TELFENEEOERY ARG L, o4y LINDBERG (1937) o 2 @24 T240rEL1, &
®Babiz, A. hexapterus L A. personatus EOBEFEIToOVTIL, X FXFRGgHrbiaTasc &8
YEhsb,

= #

1. SEHERAEORE L, N, fRE BERES I URTEER F ojtibiit SR e a4
T54 4> T8 (Genus Ammodytes) 1= 2\ T, HFHETH, HFEENS I UBEEHONERBCE S
T, EORED R AT

2. FF|EAKEHNIZIL, A personatus GIRARD (FIE A H+ =) & A. hexapterus PALLAS (1% +
FA AT ) O2rRB BN, A persondtus \ALIREAER RS X OEA TR AT O AR H
HLto A hexapterus 1LILEREILIR R NBLE T, FHBE IO EAWE K B L,
ORI KR, Al personatus = A. hexapterus © 2 @HEEIMCREEL T WS FHETE L,

3. A. personatus B L A. hexapterus T, BOROTFHERES IUOBEBREO = — Fic k- TH
ot BhE, A personatus (IFREFEH e (2~ FIX65% 7-7-66(), BEEELEH S (2~ FiT
315) TTHB. A hexapterus IFHEFHH 2 { (=~ FII68H), BiEEOo iy (£— Fiz20% -
X30%) BThbH,

x L3

ANDRIASHEY, A. P. (1954) : Fishes of the northern seas of the USSR. 566 p. Moscow, Acad. Sci.
USSR (in Russian).

CLEMENS, W. A. & G. V. WILBY (1946) : Fishes of the Pacific coast of Canada. 368 p. Ottawa,
Fish. Res. Bd. Canada Bull. 68.

HART, J. L. (1973) : Pacific fishes of Canada. 740p. Ottawa, Fish. Res. Bd. Canada Bull. 180.
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LtEEREBETS /7 P/BE NI MNEOH
RE
PEFZ - EMIER]

WEF514E 9 A17H ORBIC GHFENO 1 51 43
30'N 41°05'E, KggE 8lm) ©, #7572 + v
DEBREFFAFRELHBL, FE20m & 70m b
b 1 EAPHl.c otk . Ficohb 28Ekbo
B O G EFA AR 2 0k <, Calanus [Rix
Hv 4 BB D 4 RE 1212 REA RO M
fichtz, F7cbb, ABZICE - TIRRERRD 3 Ml
ELISHIGEAMOBHEYRE L, 055
17fiic 2T, +Ckc 44°'N Lo 140030 E
6 MI30'E 2% 5 A5 & o gk i3+
iy b h T\ %, Eucalanus atienuatus
(DANA), Centropages violaceus (CLAUS), Acartia
longiremis (LILLJEBORG) 3 X F Oncaca med-
iterranea CLAUS o 4 ffic -\ TizAFdrigEic
s ARPoLBAEE L Bbh3,

A9 dbKE# 21 1-16 1979

EBEEBARKRICAHT S5/ HF IR (Genus
Ammodytes) OHREN—EE
Eld=E -

JtigEdE SRR KB G5 1 2+ TR (Am-
modytes) DEDFE X M4t £ORE, A. per-
sonatus \Ab#EEACFR R A X ORI T
ORIz, A. hexapterus (LFEEEEMAT T ¥ 125
HMH AR B B 5 L5 MR A, 02
MOBAERE, 05 OFHERHES L UBERED
E— Fio k- TH#ESTeNS, A personatus B
OFEHETH L BIEE RO — Y3, ThENEER
1266 - 31%TH 5, A. hexapterus ®TIL, *
NTN68HE, 29F 1211304 TH 5,

A% dJbkFER 21 17-30 1979




it B8 ok E K RS

bl b kK E R RS

(Hokkaido Central Fisheries Experimental Station)

Ab i 5 37 b K e R 5 B R Bk A )
(Usu Branch, Hokkaido Central Fisheries
Experimental Station)

At #8 JH T B OfE K pE AL B B
(Hokkaido Hakodate Fisheries Experimental Station)

b i i 37 BB K g AR B 0 S5 W O 5
(Muroran Branch, Hokkaido Hakodate Fisheries
Experimental Station)

e #e i oz 8 Bk i X BB

(Hokkaido Kushiro Fisheries Experimental Station)

e B L 8 EKE R BR S

(Hokkaido Abashiri Fisheries Experimental Station)

At 35 57 8 2k K pE AR BRI B
(Monbetsu Branch, Holkkaido Abashiri
Fisheries Experimental Station)

deHEErEER ERBIE e < 55
(Saroma Branch, Hokkaido Abashiri
Fisheries Experimental Station)

Jt o aE 7 R N K pE R OB

(Hokkaido Wakkanai Fisheries Experimental Station)

L EIRESAERS £ v 5~

(Hokkaido Marine Cultivation Center)

| EAANS44F 3 A 10 HEDRI
L HEfS44E 3 A 20 HRF

%ﬁ Az
Ymcht. Hokkaldo, Japan)

ﬁ%ﬁﬁﬁw )
(Usu, Date, Hokkaido, Japan)

042
AT 2 I 1-2
(Yunokawa, Hakodate,
Hokkaido, Japan)

051
S M i RET 1-10
(Funamicho, Muroran,
Hokkaido, Japan)

085

BEFTHIERT 2-6

(Hamacho, Kushiro, Hokkaido, Japan)
099-31

HEAENEEH 31 )
(Masuura, Abashiri, Hokkaido, Japan)

094
FLAIMH#R 5
(Minatomachi, Monbetsu,
Hokkaido, Japan)
093-02
W B HEEE BT S
(Sakaeura, Tokoro, Hokkaido, Japan)

ﬁﬁﬁi%dﬁﬂ
(Horai, Wakkanai, Hokkaido, Japan)

041-14

Bl A
(Shikabe, IEIOHaldo, Japan)

BEE oyt s eh ok RS

At ¥ 1 & i AR & vl AT
mElE L O B

BB AT L B ED ORI BR X & H
HART R REAE ) P 6 TH
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