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Distribution of the Japanese crayfish Cambaroides japonicus (De Haan, 1841)
in islands around Hokkaido, Japan

Tadashi Kawar” and Masahiko Sato?

YHokkaido Nuclear Energy Environmental Research Center, Miyaokoa 261-1, Kyowa, Hokkaido 045-0123 Japan

?Rishiri Town Museum, Senhoushi, Rishiri Is., Hokkaido 097-0311 Japan

Abstract. In all the islands in the coastal area of the Sea of Japan, Hokkaido, (Rebun, Rishiri, Teuri, Ya-
gishiri, Okushiri Island), native freshwater crayfish, Cambaroides japonicus, (De Haan, 1841) and alien
species Procambarus clarkii, in all brooks were researched to clarify their distribution, from 2002 to 2005.
Also, geographical variation of morphology was observed in order to examine the origin of C. japonicus.
Populations of C. japonicus occurred on all islands. On Yagishiri Island, they were appeared at all sampling
points. In Rebun Island, C. japonicus was collected at 43.6% of sampling points with a high density (over
30 individuals) sampled observed at 29.4 %. In Rishiri, Teuri, and Okushiri islands, locality of C. japonicus
was restricted in small areas, and occurrence of populations is 13.3, 28.6, 29.4 %, respectively. Geographi-
cal variation of morphology at all islands was similar to that of the Hokkaido mainland. This does not
support that the populations in the 5 islands are native. In June and July 1995, P. clarkii was collected in

Yagishiri Island. However, in present study, July 2003, P. clarkii was not obtained from Yagishiri Island.

Key Words: natural habitat, Cambaroides japonicus, Hokkaido, islands, distribution.
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Fig. 1. Map showing the study area.
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Fig. 2. Map showing the sampling points in Rebun Island. Numerals on the map correspond with the number

of the sampling points in Table 2.
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Fig. 3. Map showing the sampling points in Rishiri, Teuri, and Yagishiri Island. Numerals on the map

correspond with the number of the sampling points in Table 2.
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Fig. 4. Map showing the sampling points in Okushiri Island. Numerals on the map correspond with the

number of the sampling points in Fig. 3.

L, &0 @2 @It IEmEBIcR o e, MR,
Kok, BAETIIEAERREO MBNEO IS
NTED, ZHUn LT & B IR
BRBICHBIL 72, 3% b RO BB O R
1%, Bk o THIBIC R -7,

2., JEREHUPIAS B

wm Lok, RBIEEHOUIUAZR, EIROM E
JiE, 2RFN 1.0-1.7, 2.8 ~ 3.0, 1.0~-1.3 TH -
7z (Table 1), Z2D70&%EOEAEREDOILE &
LClE, B2 SN, BEICEIIGA AR
<, MEBUEBH D 2w LT E 3,

3. T AV AYY I =i
PSR v v 78O 3 2 i (Table 2
HA6) TRR=FY IS LIBRESh, TR
UAF ) A= idfBEonkdror, FHE 70O
Bie L iR OMAD R Y7 53 (Fig. 6),
KIRIE 18.7°CTH > 7. ZDKRBEIE%, [FU B
PUESIC BT 2o 4 E o iR BREE & Ll s 5 &,
DK FZTIZ 15.4 ~18.6°CTH D, Zns &k
ThHotz,

EZR
AFEDONRE oo 7 5 HEE 1%, TXCH U AL



6 NFFESE - ez

A, %Y

B, %

C, I8

i ...

(@)

Fig. 5. Definition of morphological variations. A-1, median carina present on rostrum; A-2, carina
intermediate between A-1 and A-3; A-3, carina almost absent. B-1, caudomedian excavation present on
telson; B-2, excavation intermediate between B-1 and B-3; B-3, excavation absent; C-1, sternal plates closed;

C-2, sternal plates intermediate between C-1 and C-3; C-3, sternal plates open.

Table 1. Geographical variation of morphological features

Island Number Mean POCL Rostrum* Telson* Annulus
(d: %) (mm)** ventralis***
Rebun 5:5 154+7.2 1.3+0.5 3.0+0 1.0+0
Rishiri 5:5 15.8 £ 3.8 1.0+£0 2.8+0.4 1.0+0
Teuri 7:3 176 £7.6 1.2+0.4 3.0£0 1.3+0.6
Yagishiri 3:7 12659 1.7+£0.5 3.0+0 1.1+£0.4
Okushiri 3:7 16.8+6.7 1.2+0.4 3.0+0 1.3+0.5

* Geographical variation of carina on rostrum, caudomedian excavation of
telson, and sternal plates were divided into three different levels based on
Kawai and Fitzpatrick (2004) (see Fig. 5), and the mean value in each island is
indicated.

** POCL; post orbital carapace length (from the posterior position of the eye
socket to the posterior margin of carapace length).

*** The seminal receptacle (where sperm are placed during copulation) of

females.
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Fig. 6. Natural habitat of Cambaroides ja-
ponicus on Yagishiri Island, Hokkaido, Japan.
Station 7 (see Fig. 3). Upper; zoomed, lower;

focused.

RI2boTiahv, S%IZ5THROMITEIC
HEowitE b irhbi, BOSMEAERED LI
RESINL ZEPMfFINSE, I6lcerI X
# Branchiobdellidans 13 = & v+ 1) 4 = I [l R
PN BT 2 BEEAETH D, 2 OFEFLAL IR
RS b, RO D & AR Rk I
HkT222HPICTEL LS H B (Gelder
and Ohtaka, 2000), ZD7=&, b I I RFEHOFH
FHAL S FERIICHET T 2 O EEN S,
TAVAF VA= %R & LALKEOT Y A=
Blx, =AY ZDRET 2 EMEL 9 B0HEE
HEREL TV Z L 2WMET 20134 < (Bl
1¥ Unestam, 1969), JLKES Y =FHOB AL,
SRV YA ORI E G ERTHEEIC R D
PRk, 2L THRREDOHEX v v 7YfhEo 3
VETIR 1997 SED 6 ~THIZ T AV AF I A =D
SHDVHER I, Lo b/ EEESRES LTV
22 Lo EMoNEEbIERHI T3 (U,



8 NFFESE - ez

Table 2. Occurrence of the Japanese crayfish, Cambaroides japonicus, and the environmental conditions at

the each sampling station

Number Mean Max Max Bottom Veloc- Vegita-

Locality No (#:9) POCL SD Range WT depth width quality*] ity tion*2 Other animals collected

Rebun Island mm mm ‘C cm cm cm/s

Skoton 1 - - - - 85 1.0 20 Si 4.0 H -

;?\;‘ebreyaoma”ai 2 76 149 43 98214 158 15 40 GS 125 H  Neuroptera, Gammaridea

Edoya 3 6:4 10.2 1.6 78-132 188 1.0 20 G, S 18.0 H Gammaridea

3rd Hamanaka 4 10:10 11.3 3.1 6.7-17.3 20.1 1.5 20 G, S 19.0 H Gammaridea

Gorotanohama 5 4.8 155 3.9 11-209 183 20 40 GS 6.5 H Gammaridea

Nishiuedomari 6 18:13 122 55 53-21.5 18.1 15 40 G, S 7.0 H Gammaridea

Teppu 7 17:19 14.8 57 6.3-25.7 184 1.0 50 G,S 175 H Gammaridea

Uennaiho 8 - - - - 173 30 200 G,S 45 H Gammaridea

OhsawaRiver 1 9 - - - - 168 70 200 GS 55 B INeuroptera Gammaridea,
Gobiidae

OhsawaRiver2 10 - - - - 185 200 300 GL 50 B |Neuroptera Gammaridea,

Gobiidae

Plecoptera, Gammaridea,

Horonai & Osonae 11 - - - - 15.7 1.0 60 G, S 75 B Oncorhynchus masou
masou
Lake Kushu inflow 12 - - - - 16.7 1.0 30 Si 6.7 B Gammaridea
Tanbonosawa 13 - - - - 15.8 1.0 30 S.Si 11.0 B Gammaridea
Oshonnaiho 14 - - - - 186 40 30 G, S 35 B Plecoptera, Gobiidae
Sakaguranosawa 15 - - - - 175 40 50 G, S 85 B Gammaridea
Horotomari 16 258 128 32 6.1-196 154 1.0 70 G S 120 H Gammaridea
Oshonnai 1 17 - - - - 152 05 15 G S 13.0 H Gammaridea
Oshonnai 2 18 11:10 149 65 57-23.1 178 20 15 G S 17.0 H Gammaridea
Takayama 19 54 14.3 99 6.1-284 17.3 1.0 15 G, S 12.0 H Gammaridea

Ephemeroptera, Neurop-

Uetomari 1 20 4:5 9.8 05 93-105 176 40 100 G, S 15.0 H tera, Gammaridea
Uetomari 2 21 - - - - 185 1.0 10 G S 10.0 H Gammaridea
Uetomari 3 22 - - - - 143 10 20 S, Si 1.2 H Gammaridea
Akaiwa 23 - - - - 13.7 1.0 40 S, Si 1.8 H Gammaridea
Nariro 24 85 110 48 51-180 130 1.0 20 G S 45 H,C Gammaridea
kitousu 25 - - - - 155 10.0 200 G S 229 C Gammaridea
Kitousu 26 22:26 120 42 55-193 174 10 50 G, S 34 H Gammaridea
Teshikari 27 - - - - 119 30 50 G S 32.2 H Gammaridea

Kafukai 28 75 13.1 58 5.1-20.6 136 1.0 30 G, S 25 H Gammaridea



Table 2 (Continued)
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Locality No l(\l;mbge;’ ygé[ sD Range WT d’\élg‘?h v’;i/lc??h quf;t”tfer] Veil?/c— \iie(?gg— Other animals collected
Ekokinai 29 - - - - 183 20 30 GS 75 BH  Gammaridea
Tsugaru 30 15:13 17.4 7.1 5.6-30.2 14.7 1.0 30 G, S 4.1 H Gammaridea
Kafuka 1 31 - - - - 129 50 150 G, S 229 B Gammaridea
Kafuka 2 32 - - - - 167 20 50 G S 4.4 H Gammaridea
Shakunin 33 1:2 226 6.6 151-274 137 1.0 30 G S 4.2 H Gammaridea
Sashitoji 34 - - - - 14.1 1.0 30 G, S 3.1 H Gammaridea
Shiretoko 1 35 - - - - 133 50 100 G, S 76 B Gammaridea
Shiretoko 2 36 17:15 154 69 4.1-26.1 164 10 30 G, S 4.8 H Gammaridea
Momoiwa 1 37 - - - - 15.1 1.0 30 S, Si 4.4 H -

Momoiwa 2 38 - - - - 118 20 10 G S 4.8 H,C Gammaridea
Menou 39 1316 153 40 60250 163 50 100 G, S 21.2 H Gammaridea
Rishiri Island

Shinminato 1 - - - - 185 700 200 Si 0.3 H Coleoptera
Minatomachi 2 8:2 135 3.7 6.1-18.5 125 3.0 400 G, S 15.0 C Plecoptera
Kanrosui 3 - - - - 68 35 30 GS 75 CB odliaschmidl Plecop-
Yukiguni 4 - - - - 10.2 1.0 30 G, S 12.0 H -

Wannail 5 74 11.5 36 48-159 126 1.0 20 G, S 13.0 H -

Wannai2 6 - - - - 138 1.0 30 G S 10.0 H Gammaridea
Notsuka 7 - - - - 93 120 200 G, S 25.0 H Gammaridea
Himenuma 8 - - - - 10.7 1.5 16 Si 0.6 B -
Nishintomari 9 - - - - 104 20 100 G S 187 H, B Gammaridea
Asahihama 0 - - - - 86 300 300 GS 45 B ecoptera Oncorhynchus
Housensawa 1 11 - - - - 156 6.0 200 LG 3.0 C -
Housensawa 2 12 - - - - 226 20 300 S.Si 3.0 B -
Menushoronuma 13 - - - - 21.7 10.0 30 Si 15.0 C -

Ohkara River 1 14 - - - - 183 40 120 G S 6.5 H -

Ohkara River 2 15 - - - - 147 100 200 G, S 7.0 B -

Teuri Island

Nogoma 1 - - - - 18.8 5.0 30 S, Si 3.1 H Neuroptera
Benten 2 - - - - 125 15 30 G S 2.4 B -
Benimashiko 3 - - - 190 10 200 Artificial g5 g

Concreat
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Table 2 (Continued)

Locality No l(\l;mtzge; }l;/loegrli sSD Range WT d’\él;l:h vw;txh un%tl;[toyT] Veig)/c— \i?ogrifg_ Other animals collected
Waura 4 - - - - 174 35 100 G S 1.8 H Gammaridea

Tomiiso 5 - - - - 180 50 50 G. S 9.4 B Gammaridea

Aikage 1 6 2022 165 64 74-267 185 20 30 G, S 8.8 BH -

Aikage 2 7 10:8 17.3 76 6.0-295 174 35 100 G, S 4.7 H Gammaridea

Yagishiri Island

Toyosaki 1 53 143 50 74214 158 25 50 GS 44  BH Egg:memptera’ Gamma-
Uguisudani 2 32 14.2 58 6.4-19.7 18.6 1.0 30 G, S 32 H -

Yagishiri 3 1:2 15.9 1.3 145-168 158 30 60 S, Si 3.8 B Gammaridea
Hakuatoudai 4 1818 153 89 45315 157 60 100 GS 78 H _ecoptera Ticoptera,
Shirahama 5 6:12 9.2 37 57-157 185 40 100 G S 29 H Gammaridea

gfai{ifﬂfma campe g 106 163 80 45265 156 30 100 S, Si 238 H  Gammaridea

Onkokaido 7 8:9 135 62 55250 187 1.0 20 G S 4.1 H Gammaridea

Takanosu 8 8:7 174 83 69-304 154 40 100 S, Si 4.6 H Gammaridea

Okushiri Island

Inaho 1 9:2 16.9 22 13.0-200 108 25 100 S, Si 12.8 B Tricoptera, Gammaridea
Nonamae 2 1:3 118 34 88-150 135 05 30 G. S 0.8 B Gammaridea
Kantahama 3 1006 185 43 98260 173 45 300 GS 129 B  [[coptera Gammaridea,
Gakenomisaki 4 7:8 11.4 1.0 104-133 106 1.0 75 G, S 8.8 B Tricoptera, Gammaridea
Miyatsu 5 45 152 48 101214 108 15 100 GS 42 B Egggmero"tera* Gamma-
Takinoma 6 75 154 62 110290 98 10 80 GS 184 B  [lcoptera Neuroptera
Higashikazetomari 7 16:2 16.2 31 125214 126 25 150 G, S 1.7 B Tricoptera, Gammaridea
Tamaura 8 5:5 17.7 6.4 8.8-29.8 135 1.5 300 G, S 7.1 B Tricoptera, Gammaridea
Ohiwao River 9 - - - - 104 5.0 30 G, S 13.1 B -

Shiogama River 10 - - - - 10.8 1.5 30 G, S 7.8 B Tricoptera, Gammaridea
Okushiri 11 - - - - 10.4 1.0 15 S, Si 0.7 C Gammaridea

Akaishi 12 - - - - 11.1 2.0 30 S, Si 4.1 B Gammaridea

Nagahama 13 - - - - 134 15 30 G, S 4.1 B Gammaridea

Onkouta 14 14:9 148 59 6.2-265 12.1 1.5 30 G S 3.6 B Gammaridea
Kokakariishi 15 - - - - 12.7 1.5 20 G, S 3.1 C -

Ohkakariishi 1 16 2:2 17.1 37 137-208 126 5.0 60 G S 2.0 B -
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Table 2 (Continued)

11

Locality No l(\l;mtzge; }l;/loegrli sSD Range WT d’\eAS:h v,\:{l;txh un%tl;[%T] Veig)/c— \i?ogrifg_ Other animals collected
Ohkakariishi 2 17 - - - - 130 25 30 G S 2.9 C Gammaridea
Yauemonmisaki 18 - - - - 124 25 30 G, S 8.7 B Neuroptera, Gammaridea
Matsue 19 - - - - 12.3 1.5 30 G, S 4.1 B Tricoptera, Gammaridea
Miyasato 20 - - - - 134 1.5 30 G, S 7.2 B Gammaridea

Aonae River 1 21 - - - - 12.8 35 30 G, S 33 B -

Aonae River 2 22 - - - - 129 05 20 G S 38 B Gammaridea

Yoneoka 23 - - - 140 10 30 GS 18 C  fedroptera Tricoptera,
Senjyou 24 - - - - 139 30 20 G, S 3.8 B -

Migimata River 25 - - - - 12.1 15 30 G S 4.1 B Gammaridea

Monai 26 - - - - 127 10 50 G, S 7.8 B Gammaridea

Hoyaiwa 1 27 - - - - 104 20 50 G, S 9.1 B Tricoptera, Gammaridea
Hoyaiwa 2 28 - - - - 11.1 2.0 50 G, S 57 B Tricoptera, Gammaridea
Mottateiwa 1 29 - - - - 12.2 2.0 50 G, S 53 B Tricoptera, Gammaridea
Mottateiwa 2 30 - - - - 135 20 50 G, S 9.2 B Tricoptera, Gammaridea
Seijirouuta 31 - - - - 133 20 30 G, S 4.8 B -

Kamuiwaki 32 - - - - 114 50 200 S, Si 4.4 B Gammaridea
Kitagunimisaki 33 - - - - 11.0 100 200 G S 227 B,H Tricoptera, Gammaridea
Horonai River 34 - - - 114 10 30 GS 46 B.C CPhemeroptera Neurop-

tera

*1 Large gravel (L), diameter <20mm, Gravel (G),

*2 Herbaceous, H; Broad leafed forest, B; Coniferous forest, C.
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FEES v ¥ 7EABED 2 5 ClE, AR Y7
53K LD = F vy A= R E [FERTH
B0, BEATELLo IR 5.

L
AT BT PR, TS8R S B
DGO ML £ T

51 R

<2.0mm; Sand (S), <0.1; Silt (Si) 0.09<

Crandall, K. A., 1997. The crayfish component

to an endangered aquatic ecosystem of the

Southeast United States. Freshwater Crayfish,
11: 83-86.
Gelder S. R. and A. Ohtaka, 2000. Description

of a new species and a redescription of Cir-

rodrilus aomorensis (Yamaguchi, 1934) with a

detailed distribution of the branchiobdellidans

(Annelida: Clitellata) in northern Honshu, Ja-
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