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Transformation of an Ecological Niche of a Nonnative Black Bass,
Micropterus salmoides Found in Some Aquatic Systems in Hokkaido,
as Studied by 6”C and 6"N

Tomiko Ito”, Satoshi Kudou” and Kazutaka Shimoda'?

Abstract

The ecological niche of a carnivorous black bass, Micropterus salmoides, was studied by stable carbon
and nitrogen isotope analyses. The black bass could have been introduced very recently in Hokkaido,
northern Japan, because it had not been found until recently. The carbon and nitrogen isotopic discrimi-
nation on feeding process were estimated by laboratory culture of M. salmoides using a monotonous diet.
The isotopic enrichment factors between diet and fish muscles were estimated to be 2 and 4.5 for carbon
and nitrogen respectively. When the isotope composition of diets was changed from the initial condition
in the beginning of the culture, "C and "N of muscles were gradually shifted adapting to the new diet
during six months. The turnover time of carbon and nitrogen in the fish muscle were observed to be 1.5,
0.5 and 0.1 month™' for carbon and 0.9, 0.7 and 0.2 month™' for nitrogen in each two months during the
six months culture, respectively. Based on these experimental results and comparison with the isotope
composition of aquatic organisms from the same ecosystem, we estimated the elapsed time after intro-
duction of M. salmoides which were caught in two local aquatic environments. Seven specimens of M.
salmoides collected from Yoichi Dam, Yoichi-cho, in 2002, might be released to the dam in a few months.
On the other hand, M. salmoides collected from Nanporo Pond, Nanporo-cho, 2002-2004, was separated
into two groups; one which might have been released a few months earlier and the other which might

be released more than a half year before.

F—TU—R: AT F R, gL, &, ZEFMELL, R, ¥ — A — =X A1 A
Key words: Micropterus salmoides, niche, Stomach content, Stable isotope ratio, enrichment factor, turn
over time.

7 AV BEFEORER, FF 7 FARBRE GB 192541257 7 i~ DB AL KM LT a 7 F 82 M.
BT 2y 7 /8R) OHARTORELITHISOERT T E - dolomieu b, 19904FARIT72 o> THFHRCRFR O
oo A A7 F/NA Micropterus salmoides 1319254F RS 72 CHERR SN e 0 2 )8l v iz, A RTER
IZHNZR)IIRFE /7 ~EA SIUTESR, 19804E R E TiT KIGAE ZHeiF T (hJF, 2002),  dLifRETIE,
Wl & AL E 2 bR < RENCR B> 7 (hJF, 2002). 20014EFRIT O KFHEE AN OM T (Fig. 1, OH)

Vb LK EREYS (Hokkaido Fish Hatchery)
2 g, JbmELHEN KEERERYS (Hokkaido Wakkanai Fisheries Exprimental Station)



B - T - FH

THDTAE I FANREL a7 FANROLERDBHERS
7o (L, 2002), AMEHTIZA A7 F 3R EAFHIT
X BWBERCEDSBEIL L TN Z b, JLmEfIZ
20014F10H,  dbifsiE N7k AR BB o — R UUaE %
v, FF 7 FARBREL TN — XN OB Z
L7, LAaL, 2002—20044F 12, KifilTR &
2 (Fig. 1) CrlRET Ik AREOM (Fig. 1) TFA
7 FNARH TR SN (T, 2003), BfEE
TIZMHE &R X A TIEEBEIC L IZIEELRER
IR ENTeR, FMEBUKARTIES R BHHADD E,
1F & ACER, FF 7 FARZDPESNDIRETH Y,
L b LR FERORIT X B LRI OIEA Y &2 0Lk
RO EPEEIND,

W N TR AR el Ul /A e e ST 71
L Z 7 FARAOBMEERR, TF7FAABIVT
AT IR KOG H LT RN H & 734 L C,
WEEIKIIT BT B A4 7 F RN ZAOBER X O
MEHET DL EANE Lic, £, ZTOMHFTITH
WhTw, BNRBERRIZE D A A7 FARZDFRNER
IHRRRL L & — 2 F— = F A BERIE LT,

A&

1. A+ 7 FRROEN

K2 L KA BEIZB N TR LT A7 F
NAZEL, TOHNEMZTI~Tz, FEEH R
RTTH JTBWTIZ2002F9H 2H—3H, FEIEBIA L
BT 33U TIE20024E 9 A 15— 19 H 38 X 1200346 H
290 —10H19ATH 5. HHNAEM O EE % 1Img HAL
THOBBHEICIZ L, T fEE TH L CTHN Mk
N2 OFANRYERICHMA Lz, 47 F 2D
v TT YR (EELSg BUR) OfEL 2%l (k
#H700g L E) OBITHT, ENENOREICONTH
WA R Ol & BHEE 2Rk T,

2. fABERRICEDRIERE L X =2 F ==& A A
DHIE

FERITA N e A F 7 F AR, 20024ETHIZT T v
U NARIEZEE D AT L. ATREOFIGETIZN
dg THotle, AT FNRITIIANLER (T T T
v, KAYFus stk FEk o, b=,
F—=hrI—-0, FA4v v aI—), £—Rb, HHEEf)
%Z 45 %2°C, FRP filEM (60cm X 40cm X % & 50cm)

Yy

2 | d
Chitose River

200 m

HOROMUI  CANAL

C

NANPORO POND

Fig. 1 Map of the study station. Open arrows indicate flow direction.
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Fig. 2 Dietary composition of stomach contents of
M. salmoides from Nanporo Pond. Each
hinge bar shows range of standard error.
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Fig. 3. The isotopic enrichment of carbon and ni-
trogen associated with feeding process ob-
tained by laboratory culture experiments of
M. salmoides.
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Fig. 4. Time course of culture experiment of M.
salmoides; (A): water temperature, (B):
body weights of fishes, (C): 6"“C of fish
muscles, and (D): 6 "N of fish muscles.
The mean and the standard error of each
data are shown for each point.
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Fig. 5. 6 “C and & "N of M. salmoides, other fishes and shrimp collected from Yoichi Dam in 2002. Arrows
show 6"C and 6 "N of estimated natural diets for M. salmoides based on the enrichment factor ob-

tained by the culture experiment.
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0"C and O0°N of M. salmoides, other fishes and shrimp collected from A: Nanporo Pond in 2003
2004, B: 6“C and &"N of M. salmoides and its stomach contents collected from Horomui Canal
near Nanporo Pond on May 1, 2004, and C: 6“C and "N of M. salmoides and its stomach con-
tents collected from Nanporo Pond on June 14, 2004. The numbers shown in parentheses are the body
weights for M. salmoides. The arrows show §6“C and 0"N of estimated natural diets for M.
salmoides based on the enrichment factor obtained by the culture experiment. The small figures in B
and C: see Appendix 1.



Appendex 1. Collecting data of aquatic animals shown in Figs. 3—6
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Fig Scientific name size 4 Locality Date Body Weight Body length  Remarks
* g cm**
3 Micropterus salmoides FE T FINA Laboratory 12 Aug. 2003 231
” n” ” ” 24.4
” ” ” ” 23.7
4 Micropterus salmoides FE T FNA Laboratory 12 Aug. 2003 35.6+7.3 mean*SE
” ” ” 31 Oct. 2003 74.8+9.2
" ” ” 30 Nov. 2003 783%7.9
” ” ” 31 Dec. 2003 69.9%5.5
” ” ” 31 Jan. 2004 82.8+6.1
v ” 7 29 Feb. 2004 98.2+7.0
5 Micropterus salmoides FA 7 FNA Yoichi Dam 19 July 2002 359.0 26.5  female
” ” ” ” 368.0 276  female
” ” ” 23 Oct. 2002 9.6 8.9
” ” ” ” 77 8.5
” ” ” ” 6.4 79
Oncorynchus mykiss S =U<AS 08 Aug. 2002 3.1 6.4
" M 7 M ” ” 175.7 23.5
” M 7 M ” ” 165.6 23.5
” L ” L 4 7 4481 30.8
” L ” L ” ” 390.3 31.0
" L 7L ” ” 429.1 32.0
Salvelinus leucomaents TAA 4 ” 224.3 26.5
” ” ” ” 271.6 26.5
" ” ” ” 324.7 29.5
Cottus nozawae NFIT T ” ” 45.1 13,5
” " ” ” 68.0 16.5
Carassius sp. 7F ” ” 270.4 23.7
” ” ” ” 254.8 23.5
7 7 4 7 113.1 18.2
Palaemon (P.) paucidens AYxTE ” ” about 2
” " v " "
n n n " n
Micropterus salmoides FF T FINA ” 02 Sept. 2002 about 10
” " A " A
n " n " n
” n " ” n
6A Micropterus salmoides 327 F/3A  Nanporo Pond 19 Sept. 2002 489.7 31.8 male
” ” ” 29 June 2003 694.2 34.7 male
” ” 4 16 Aug. 2003 940.5 375  female
” ” ” 19 Aug. 2003 about 10
” " n " n
n n n n n
Carassius sp. 75 ” 26 Aug, 2003 70.6
n” ” ” ” 17.2
” ” ” ” 18.3
Rhodes ocellatus ocellatus BAN I NT )T ” ” 2.6
” ” ” ” 3.3
” ” ” ” 2.5
” ” ” 19 May 2004 4.2 6.2
” ” ” n” 4.1 6.0
n” ” ” ” 2.6 5.0
Pseudorabora parva 'Y 4 26 Aug. 2003 4.0
” ” ” ” 3.8
” ” ” ” 35
Tribolden sp. v 7A@ D1k ” ” 9.4
” " ” ” 8.4
” n” ” ” 9.3
Hypomesus olidus ARV T IHX ” 19 May 2004 6.0 9.5
" " ” " 4.8 8.7
” ” ” n” 7.0 9.3
Rhodoniichthys laevis T aXh e ” ” 2.9 7.1
” ” ” ” 2.4 6.5
Chaenogobius sp. v X3V RO ” ” 25.2 12.6
Palaemon (P.) paucidens Ay ¥ ” 26 Aug. 2003 2.6
” ” ” ” 19
” " ” ” 18
6B Micropterus salmoides F4 27 F/3Z  Horomui Canal 01 May 2004 692.3 male
Pseudorabora parva? 'Y I? 4 ” 2.3 in stomach
Palaemon (P.) paucidens AV TE1 ” ” 15 ”
” n o2 ” ” 0.9 ”
” 7 3 ” ” 2.0 ”
6B Micropterus salmoides F% 2 F/3A  Nanporo Pond 14 June 2004 314.1 male
fish 1 (faimly unknown) £l (BHA) ” ” 0.8 in stomach
fish 1 (faimly unknown) fal (BA) ” " 0.5 "
Palaemon (P.) paucidens AVTE] ” ” 2.2 ”
” o2 ” ” 0.9 ”

* S: small, M: middle, L:large.

* % Total length was shown for Micropterus salmoides.
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