IBEBBAFL UMY U
Hokkaido University of Education Repository

B

hue JommEHE AL

JbEE S B R IBEEKIBNIZ D 5 EEAKBIZB T 5
7 AV AHY HEREED LR & B

E:&: Japanese

HiRE: LBEHEKRE

~FH: 2018-02-19

F—7o—K:

e E: B, 3R8A, EIF, &5, 8H, #K
X—=ILT7 KL AR:

=
https://doi.org/10.32150/00006666




JiEHERERE (BRFEMR) B68% 275 304 2 A
Journal of Hokkaido University of Education (Natural Sciences) Vol. 68. No.2 February, 2018

AT P B R IB KI5 R KKICBIT 5
7 AN AW H = AEREE O Bl

Hir FRET - bA EE - BUF HER

it RS B AR I T B

The Distribution and Reproduction of American Crayfish Colony in an Irrigation
Canal in the Watershed of Oshima Ohnuma in Hokkaido
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Department of Science Education, Hakodate Campus, Hokkaido University of Education

ABSTRACT

This study was carried out to obtain the basic ecological information to control a colony of
red swamp crayfish (Procambarus clarkii) in an irrigation canal in the watershed of Oshima
Ohnuma, preserved wetland under the Ramsar Convention. If the crayfish will enter into
Ohnuma ecosystem, an ecological competition would happen between the original shrimp
species that are important for the fishery business. Not only fishery resources but also the
recovering colonies of aquatic plants from the eutrophication problem may be destroyed in
Ohnuma.

In this habitat, the crayfish were distributed from the welling point of the hot spring to
the inflow point to a natural river even in the winter season. The major limiting factor of
this colony was estimated to be the water temperature of less than 10C. The colony has
two spawning and nursery seasons in a year. The major breeding season was from August
to November, and the minor season was from March to April in 2016. The crayfish
population was composed of two cohort groups of body length frequency from June to
October. The new younger cohort group added into the colony in November in 2016. Three
different capture methods were compared in the total numbers of the captured individuals
and body length. A handy net method recorded the biggest number of captured individuals
with the widest range of body length. A shrimp basket trap method and crab basket trap
method recorded nearly the same number of captured individuals, but the shrimp basket
could trap the individuals of wider body length than the crab basket.

As the most effective control method of the crayfish colony in this habitat, simultaneous

capture action using a handy net by a number of people is recommended in the shallow
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water area in the breeding seasons. Continuous use of the shrimp basket trap seems to be

effective in the canal areas, and the crab basket trap is appropriate to use in the pond area

and culvert pits.

Moreover, there were some testimonies that an unspecified number of people have

carried the crayfish out of this habitat. Continuous implementation of an environmental

education program is necessary to introduce the ecological risks and impacts by alien

species for the local community and students around this habitat.

1. BIEOFRE

7 A ) B WY H = Procambarus clarkii (Girard,
1852) (LL'F, AMiE#§2) 1%, HAALBES
2 & o TREEIHRRE Y — 2 F100ICY A M7 v
TENTEY, READ [FHOEDERRE K
EXRIFTBZNOD 5K 2 b V1B
L, [ HrEEE v, B 2 Rt R X |
& EDOHAIBILKITTEREZBE L T b,

AR, HEAMETH®EABIZOAFL, AV
HKIRIZT 25 2 &6, A TIZAHEE D &
HME T, EEORKIBICIL 3L, KHEOE:IC
by ARV EEI L TR EZZERSERY, oMK
EEVWIES L7720 T 5% 80 BERENRE SN
TWb, ZOMIZ, MPERRTIIKELZHAL
TR KEOEALE B 72 53 hEl:, BiERE
B CIRAERAE L OB 20 < B A,
THEICX BIEHE, YA =H ERE A LT
Rt A AR A RS R B B 2 &
&, HUREA OARRROBELORMEI G S h
TwaY,

AR AR IR EOHE I P ATV D
e L THRMIBASNILESDONED, FRHE
MELTOMYFTbNTELZ LhD, ZO5F
WIEHARZENZIAL22H ), EGHTH 5L
I T IR MR R T ALY 7 & O TR B IR
D BKRCBOTHAPHE STV,

AWFFE DA T B 2 FE3EF KB A8 P
KBOWHRNIZH Y, EBRKBIEEEARB L
BT 29— VRSB S N2 R TH
b RBWBPIZIE KL, BrE23H0, 20

36

INFEIZIEZ L DIRBEDPFIEL TV D, THHDIR
REED D B, KIENDIKOTAIITH 5 154
RN DG, ARHINTILAICIE, AR 4 B
BATENMEA 2 WIS B0 — DT
JRARIENERDAL1 2km 2 & 5 FEIT R [H % 5
g ofEAIEKETHY, b —FANEIR
By SEBROFAL T 1 kmIZE@E B L, 24 ENNIZH
AT BB OBIRRIR ] T RO BERKETH %,
MBSOV TIE, 201 14F 12 %0 L 72— kA CFE
KD =K Y = DERIIMRTE DS, A
MIMERRCTE o lze —H, BRED [BOE
SREE ] TR B KR IR X RO
AR AR L Tz, —KFETIT RS
FHHERES & FARITIT & DA T b AR A4 B
AR S N7z,

S ANRBE LI B 5 BUFE, FEHIIC B
BRI OYVRIE O A LR AR s b & 2
5 Td 5 H, [ B OB nR o | O AR L B (LLT,
RERMEFRT Z) &, ALEEOR2THEMED
TERERTEREICHL I E0s, KD EAT S
R IIARFATARITN 2R L C It d 5085
KIBIZENE L7286, WINICIEAIE L 728K
Hiis R W & 7 B KA EE 2720, WRICH
WA D — KREGEHASTER & M 5 Rk % b D,

BUE, ERKFETIEZKOERB L% ESRE
WZh D, WEOKERWIEEDIRAIZHEL DD
Hbo ZODLHRPT, KEFHEZGHHICELT S
T AV A HZDMREA LA, BEE RICH
2 IKAERE A R R\ TESE B R 5. 2 B T eS8
TREW, 612, EEABETEYY I
Y, AV IE L EO/NHESE DS E 2 K R



T A A A= ARERE DY & #EAi

o THY, EIEUTIARE Zh o ik
IV L OAERBEHFEAITRET IV CEIROM
DRI X B WFEREIEL L LTINS,
ZZ2T, AfTlE, AEBIICBT S AMO %
G & PEF DRV B L O 4 X OfEHR % R
K, HRICBU B AL LI B 2 ARFEOEREER
HLAOOMREBELEHOL2IZT 5,

3. REOHE

(1) AEBMICH T BFEORK
RAEBHICBT 2 RO A ORI L HRIZD
WC, 20164F 5 HICAA QDR 2 448 L O
WERER 2 220 5 &) AL T 720
(2) BRTRDKREERAEMS
B > 5 AR BR O TR 2 S HARIINCIE T3 %
F TOARERICETT A T O 5E s i A % 3%
£ L7z (Fig. 1) BUED [BioWiRmk] <,
MR (SLA) 2 SIEAMHRE, HAREH LT

B, GEIIESEN OBREERED SN, R
KDITE A EIZEHPIER S N7z 2 O
LENZOMERTH L, —HoilKihzE
Bl LT, REEMAKDOTUKIE LFE /N5 2l (St.B)
WAL TWw5o fRfEH oKD 5 BICIZPUKE T
X koSN zmREAKRDO—EBIE, BE (StC) %
HTHEHSCKHOBEMMAKE LTHHIATY
%o Bk S A& DRBHIN IZBUKIE DR AL S
TH AMDOKAIIET L, A IEAK g o 3%
FPEKEE (StD, StE, StF) B &,
A (St.G) THRMIINO% 4B (StH)
WAL, 2 512#1000m i oA T (StD)
TR AR L Tz,
(3) EAEDBIEEHAS LVEA

20114E10 0 A S 12 1C— kil 2 EHE L 720 —
WHRAO B, AREHYH RN % 8 TR R
FCH T AWML RE T2 L THoT2 €
D1z, RAEQJHOR FitIH 5 iR (StA)
N, TOTRBICH 2 BEMIEKE (StC ~

Fig. 1 Water system of Komanoyu Hot Spring and the nine stations for the survey

St.A: Hot spring point, St.B: Irrigation dam, St.C: Culvert pit, St.D: Upper canal, St.E: Middle canal, St.F: Lower
canal, St.G: Inflow point, St.H: Babanumagawa river, St.I: Akaigawa river
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St.H: Babanumagawa St.l: Akaigawa

Fig. 3 Landscape of the stations for this survey
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stations in autumn in 2011
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Fig. 9 Seasonal change of the body length frequency and cohort groups of the captured crayfish in 2016

Vertical axis: individual number.
Horizontal axis: each 10mm level of body length

Black bar: female individuals
Hatched bar: male individuals

Normal distribution curve; illustrated for each cohort group of which separate index (SI) is more than 1.990
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T5E, INH3DDOHETD RS O 2%42~92mm (733 + FEHEER 7 1 67.7+10.0mm),
Table 1 Analysis of each cohort groups of the body length in 2016
2016 cohort 1 cohort 2
date Mean SD n SI Mean SD n SI
month/day mm mm mm mm
6/29 33.96 6.56 26 n.a. 57.44 6.63 21 2.510
7/29 45,28 6.75 22 n.a. 63.88 6.67 59 2.200
8/26 58.31 547 19 n.a. 72.14 545 16 2.090
9/27 54.45 8.49 16 n.a. 67.52 4.79 15 1.990
10/18 63.28 9.22 24 n.a. 77.50 3.52 6 2.040
11/22 42,29 12.31 24 n.a. - - -
12/20 47.50 11.18 45 n.a. - - -
Mean: mean of each cohort SD: standard deviation n: population SI: separation index
Table 2 Appearance of the breeding female
date body length  cephalothorax body weight  egg number  development captured captured
length stage method station
vimid mm mm g
2016/8/26 68.4 34.4 10.0 331 egg shrimp basket St.C
2016/9/27 72.0 34.0 11.5 107 egg shrimp basket St.C
2016/10/18 72.2 36.1 9.8 140 larva hand net St.B
2016/10/18 80.0 38.0 13.4 269 egg hand net St.B
2016/11/5 554 25.8 3.6 211 larva hand net St.B
2016/11/5 515 23.0 2.7 73 larva hand net St.B
2017/3/20 - 13.9 egg shrimp basket St.A
Table 3 Marking survey in Petersen Method and the estimated number of individuals
datein 2016 marking interval captured re-captured cumulative estimated 950 i
time days number marded marked number 5% range  variance
month/day i d n m; M N, + V(N)
11/5 Ist - 13 - - - - -
11/22 2nd 17 22 0 13 - - -
12/5 3rd 13 35 1 35 1,225 2,332 1,416,100
12/20 4th 15 53 3 70 1,237 1,330 460,315
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Fig. 10 Seasonal change of the ovary weight percent and egg size of the captured female
Vertical axis: individual number of crayfish immature: no ovary or trace size ovary

Horizontal axis: Gonad Somatic Index (GSI ) in %  middle: ovary with less than mm size of eggs
large: ovary with more than Imm size of eggs
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Fig. 12 Body length compositions of crayfish
captured at ST.B by three different catching
methods
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