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Life History and Distibution of a River Sculpin,
Cottus hangiongensis

Akira Gorto*

Abstract

From 1972 to 1979, the spawning habits, ecological distribution, food habits
and life history of a river sculpin, Cottus hangiongensis, were studied in the rivers
of southern Hokkaido, Japan. In addition, the geographical distribution of this
species was also studied during the course of this work.

In the rivers of southern Hokkaido, C. hangiongensis spawns from middle April
to middle May. Many egg clusters deposited under stones were observed mainly
in Hayase-rapids and shallow riffles very near to the banks of the lower reaches
of ariver. The number of eggs per female ranged from about 400 to 1700, and the
diameter of the fully ripe eggs varied from 1.9 to 2.2 mm. Eggs hatched out from
30 to 32 days after fertilization in the running water with the temperature rang-
ing from 6.0 to 11.0°C. After hatching, the larvae were immediately carried by
the currents into the sea, and seemed to spend the swimming life in the sea for
about 4 weeks. Then, the juveniles ascended up the river in schools from the sea
and carried on the benthic life in the stream margins and shallow riffles through-
out the lower reaches of a river after dispersion and movement to the upper parts
of the reaches. The main habitats of the juveniles were observed in Hayase-
rapids and shallow riffles, and they fed mainly on the larvae of bottom insects
and partly on small fish.

During the course of the present study, C. hangiongensis was collected from
18 rivers along the Japan Sea slope, 12 rivers facing the Strait of Tsugaru, 4 rivers
along the Pacific slope, 2 rivers facing the Strait of Nemuro and 3 rivers along
the Okhotsk Sea slope of Hokkaido. These records may suggest that the range
of geographic distribution of C. hangiongensis is essentially restricted to the area
along the Japan Sea slope and facing the Strait of Tsugaru, for the collections of
this species in the other areas were quite rare and discontinuous.

On the basis of the results stated above, some considerations were made on
the phylogenetic relationships and interspecific relationships between C. hangion-
gensis and the small-egg type of C. mozawame which is distributed contiguous
allopatrically with C. hangiongensis and has the amphidromous life history
which is the same as that of C. hangiongensis.

* LIERFRERMRES - RIEFHEK
(Laboratory of Embryology and Genetics, Faculty of Fisheries, Hokkaido University)
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Ho%awhnoh Cottus hangiongensis 13, Mori? €% - THIMEHIT» LMD TEEINIY
U HER (Cottinae) DIWKRTH 5, #0D%, LB - /MK, Sato and Kobayashi® R/ - B
B4 134N BAROIEERER O, KEB)I, Fes, RARECE CEBIIRCFMELR
BOZMIIC b HHT B ERHLMICUIL, UhLAHSE, Th CREOHBSARICET 54
RiZZ UL, LEOMERERL &, G- /S ik 5 IR, WY Xk 3 AT - AEERO—
RioE, BET X AR SR E OMBEILR I Abe® it X 5 Wkt T 2 @EMND 3
T X0, B, BEEY i, EEORYBIICERT 5 AEOEGBREREL, THRidsE
HEOENSR2EEN, LR, 132 A2 THAL S BRI BEAHERORE R A LV RAERE
DEET S 2BEL I, ZORECOVCTRALHIRINED 1,

203 LSO EFCSETE I % 2 9o H ENF B h (Cottus nozawae) D
B RAERNER T B O AREHERE Ao hikT 5 BT, WREOERRERRER2ELHE
BB - ARSI R OB SGRAE 2T - Ta 1, 2L T, TRITAF IO HITDOVTR, VL
OhIEL 20T 22T, AL, B F 2 b OEIEE, {7 BADERER BRI
DN TIT - 12 1972 ELB OB - WBEORE2HET 5,

AT A B S B, FHFEDEE Tpigil & B S 2 TH 12 AL R FoKE R H R #de,
B RE 2 F R CHBoR e BT, FRSEKESRIG L RONAPERLRL X Y BEeR T
3, 1z, BERAKFHERKFESELE, ANTREINII I F 19 70 D OEEHELES
HATEY, MATERO—HEHHBL THO, CCREL TELBHT 5,

HHEREUTFE

1972 5> 5 1977 £ 3 TOR, JLHEEEEHMOF M, &) RORYBN 2RI h o F a0 H
o7 OEIFEHE, F - HADARRE, RADHH L AELRHEL I, FRERIO BRI BECRE
LIZi@h Th 519, JHECHANL, FNBINROERIR CRBIRIN) o TFuwy, 1EE 71’
1ERBEY b 10 BIDER% & b L, IDER» I 2ot~ 4 —~ TEHEIL 72, FJINIBT 2RAD
AHERIERRED DL, ZAFZ A CAELREOFRNTRADRER{T- 12, $i, Bl
DOFAOEEBEOFED DI, F/NISFEERHY, 7 MADERRE - B2 1T-12, 5,
FBFRADERERIE, A®Bam OF 3> o b - % 9 BHEVI, TEL 2 RARTT - #AR,
109% &< Y L CEESh, #5 - HEcdani, BNAEHOSTITIE Hynes'® 55T,
ErEde e Ay, KRl U THERBRE ZTOREM 217572

FFEDOHBERAFIC DOV TR, 1977 €9 A 3 Tt L0 O, LHEEROEFIIITIT - 1284
WA R HIC, BEDOW o OREmE b L TRl 1,

] ®

EEDREME:  FEM), HMER)L KB E OLEEREHOMIICB 3 H 2 % 2 9 o » DER
EH L O ER IO HBIRELY & HIETL T, 4 B 6 5 AaRh» I TO ML > ARITH 3,
BWJIPNITIs T % IR, W OEL 5 5 % O Skm LyEHE S TO Bb-Be B4TRI$ 1213 Bb D
IR E RS TRIBCRON Z (K1), BEIRKRIR, HOOMBRE BH 10 RitE ., 2
FAZED 10~40em DEETH b, HDREICERE 20~40cm DEAEDISERET 2., EHINIZ I
12, £ OBA, & 25~40cm OELFOTEILMAEFL T3, UL, FBEOEERNT IS HDH
B9 REARTHL, 2T eIBlRARCaEd b HlEL, KT T3, EFIBOXR, TR
BIzmsEezL, 2ORKIIZER4~10m BB TH 3, 2L T, KyZIBATR, NFaon
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Table 1. Diameter of eggs in C. hangiongensis.

Locality Date S.L. Diameter of
(mm) eggs (mm)
Mature eggs | R. Daitobetsu | Apr. 11, 70.3 2.0-2.1(2.0)*
in ovary 1974 69.6 2.0-2.1(2.0)
69.1 1.9-2.0(1.9)
66.2 1.9-2.1(2.0)
Apr. 24, 75.2 2.1-2.2(2.2)
1974 63.4 2.0-2.1(2.1)
R. Ryukei Apr. 12, 92.4 2.0-2.1(2.0)
1974 86.0 2.0-2.1(2.0)
85.3 1.9-2.0(1.9)
74.4 2.0-2.1(2.1)
57.5 1,8-1.9(1.8)
R. Hekiriji Apr. 17, 97.0 2.1-2.2(2.2)
1974 93.6 2.0-2.2(2.1)
63. 6 2.0-2.1(2.0)
56.0 1.9-2.0(2.0)
Eggs depo- | R. Daitobetsu | Apr. 24, 2.0-2.2(2.1)
sited 1974 2.2-2.4(2.3)
2.3-2.4(2.4)
R. Ryukei Apr. 30, 2.0-2.2(2.1)
1974 2.2-2.3(2.3)
2.2-2.4(2. 3)
R. Hekiriji Apr. 17, 2.2-2.4(2.3)
1974 2.2-2.4(2.3)
2.3-2.4(2.4)

* Figures in parentheses indicate the mode.

THE® Shi:D L Ffkic, WROMAR L - TEIBINIZL & 27T, # 800 KD SRR OR
25O DO/NIBEY 2 DFTRAMEINT, £ DBRA, %40 EINBICIAERSEAILL ToHER
AN 1EAS T3 DM8RINT,

BPRERE T, BB I IIBHATD 5, PRIIBNRIITR 1, 9~2, 2mm, EEEINTR 2,0~2, 4mm
ORI TERERU I (1), M 1{EKY L DEPHIBNIE 432~1678 SIOMTERL, IR
DERDERICHES - THEIL 2, 7 ORI —AkRNCERE I, E=34.0L—1673 (E: Jpsk, L: &
MEE mm) LRDIN (F2), 2k, FEDEIVMEERRE i, E5E . VY BEBLIL S5
MHERTERESTED bh, —RCERARBARKNTRE» 512, Thid, #TIREER 50mm L
L (B 2FPE) THERBUEINCND 20HL, #TiR, HLh 1EBNTHRRL, BE
F170mm PLE (£33 FPE) TEBCNbEDTH B,

- MROEEE : Ho* 2 vh s OREING, BRAI (KK 6.0°~11.0°C) i€ BT, 30
~32 AFTEHT 5 (M3}, 5 APA~TAEBHL nFaRBZEL, BEbCEINK>EN, DR
BERTUMICALZ, COE, FMIIOMOWTR, 75 2b0 - 2y 2D HF T2 Fass
BBREIhI, HTHFRAOKER 7.8~8.2mm Td bH, BHEEOFROEE (7.8~8.2mm) L&
Do, BRAKETHAREE Tol A% a0 a0 O FAIR, B2 ERCRKL, BHE
2~3HERMBIELVTERATIIV X § XYRT Ay (Brachionus plicatilis) %EBH B AT
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Fig. 1. Spawning area of C. hangiongensis in
three rivers draining into Hakodate
Bay. Black arrows («) indicate the
lower limit of spawning area and white
ones (¢-) show the upper limit.
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Fig. 2. Relationship between the number
of eggs and body length in mature
females of C. hangiongensis.

ZOMBBEINI, o, WIRASIHF
i, DVETRIcE BT 3 S TOHM, ¥
TR %5 & Rl 3h3, T »
53 4BM% (6 BR~THA) KA F a v
B o HITHANER (ki 11.8~15, 2mm)
Eish, dEHoT - ERR BEKLSHLE
FENEZLTHOCHEETS (K4). ¥
FHARFIOMBEDRET + - BEE% ik
L, 1~2@@ELR JIRIC> & 8, PR
7 CTEBERCA S, MR ITEINES
Lieh, JIRZHEMBAICHEKL, FEFL TS
3, b5V ERAEL TV 5 HEN e
WA T 5, L OEOHADHARI,
FINRATiEEICr > § 2 a (Cyclopidae)
P2 xY hESH (Tendipedidae) @ 1 mm
PD/NEEMTH 555, BFRIZZLDF
&, WOHAEINEBDbh 37 I EMy-
sidacea) DSFRFEL T 7z (E5),
FIMROELIEEL T AR, 7 A
FHETHRIRD L~ 8 - BT 5, %
U, 7 B, THRIBROZCREES
BET, BEV BT ORI N
OEABRIET s BITCEET 5, COE,
FARSRETL (BE17.4~22. 1mm),
MEOTFTREBAEET S, 1A TATAH
59 BiThlIT, 2~4mm & HULKED
R OKER R OGS H 2 ERICHRET 5,
7H28H ({%17.4~22.1mm), 8 A29
H (FE 23.4~29,1mm) R 9H27H
(&5 24.2~33, 6 mm) ICEEL EBEARDE
RFREEREERL, ZORNEHIRIEEAE
2Y ZAFYET Ep o, MUy LR
#ghit (Tipulidee), & 5 2 1% v oEgH
(Ecdyonuridae) B b ¥ 4 nh 5 ool
#1 (Leptophlebiidae) 23 D3 i< HERU 12
(K 5),10 B 22 A DEAR (55 24.5~34,2
mm) Tid, BHRRPPFEL IRBRD Y,
BEBERIC D HHY TV B T EH R
ahtz, BNEWD 8% 2 ) nEHET,
fliz v 4 wayuoRsh, FUCRR
YRR e i oL aThals, &FE, 12
A 28 HOEA (fhE 24.4~35.6 mm) Tid,
HIZEL QEML 12 RBERL, BROM
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10 | June 12
Spawning in the lower n=1
course of a river =
about 40F
0-32 days
- 30-3 ol KU o June 25
Hatching o n=48
2 -
carring by the
currents into a sea 10 F
3wimming life(?) in a sea
for about 4 weeks = 20}
2 July 27
. N w— 10F n=41
ascending a river
—
o
- - — 10F Aug. 29
Taking up the benthic life g .—ﬂ_l_ n=16
in the margin of the mouth 'E 20
of a river I
Z n} Sep. 27
dispersion and n=§3
movement 10} rJ_{1 '
Inhabiting Hayase-rapids and w0k Oot. 22
shallow riffles in the lower e n=18
course of a river 1wk Nov. 30
o M n=18
g growth and development 10k Dec. 28
=21
w i . 1 L r‘[—f—h r— |n i
Q Age 2 or 3-] Mature and| . 7 11 15 18 23 27 31 35 39 43
& Age 3 or 4-) spawning Body length (mm)
Fig. 3. Early life history of C. Fig. 4. Body length frequencies in approxi-
hangiongensis. mately monthly collections of young-

of-year of C. hangiongensis obtained
from Ryukei River in 1974.

June 25 July27 Aug.29 Sep.27 Oct. 22 Dec. 28
Ecdyonuridae
Leptophlebliidae
Phyacophil idae
Tendipedidae (larva)
Tendipedidae (pupa)
Tipul idae

1 ]
L]
99 98 98 o | J
[ 1
Cyclopidae ]
1]

-1

Mysidacea
Others

A L L/ Lo/l L/l L/l

il y 1 1
20 40 60 20

A
N 20 20 20 20 40 60
Percentage by individuals

Fig. 5. Percentage composition of stomach contents organisms, in different taxa by
individuals, in young-of-year of C. hangiongensis collected from Ryukei River in
1974
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Fig. 6. Longitudinal distribution of C. hangiongensis in three rivers draining into
Hakodate Bay. <, distribution area.

APIED T PR TH 17, ORI BRAMIZ, DEIEANT 22 aBSR0 HlahEdL
(48%), ko TH AL KB DEE (28%) MHEBME So10, T3, > Hv by SRS
(Hmmmm@a,bEdnﬁ?ﬂﬁﬂ%ﬁﬁwtiﬁhfnﬁﬂ@EﬁMﬁb,ﬁ$%®ﬁﬁ&@§
ﬁ%M?%cawﬁéntoit,cn6®%$%®v4xu3~5mnm%?55®w§<,@ﬁu
ERICEZ S Ty KEOHAEN RHAET S L EBRINI,

RADEBEFE &% FIRCBI 28 % 2 00 1 ORADHE, FHIHI & BT,
JEERAEL » 5, 208 3km LS TOTHIRIBE NI (6), L L, KEFIITI,
KA OE S 530 15 km EfHE 3 THEL, BBROIHMMRBERL I, L0 EXDWVWTH,
BRic, H%EE® DSEL CHEL TR Y, EiURicEE T A EERHS EINCBE L SO RRSRANTD
5a%msnrwaox&wam;a&xﬁﬁmnwaﬁmu,k%%m%%<a,mﬁﬁ?ucn
FTIRA K- PHICEST v F + TNV TOABESNTVIRTEIN, F o9 F ¢ IO
iﬁKEE?5@%%®$%#%Eﬁﬁk%%ﬂ@%ﬁtﬁ%v%amémuﬁﬁmkc%$%?b
295, Ml Ed, AMOE - ERITONHR 5 HO REATEL HERIHMHRETD 3 EHR
BB, BoT —RABOFINICRY 24HEHI, FTHRECRING LATRLD,

FNAGRRIE BT, AEORAIRE HCEECS BT, BEBFOERR, BIri
w&m%&b,@u%&nmmmzﬁﬁaﬁmﬁﬁiaoﬁ@w,EﬁawT%ﬁmﬁﬁ,ﬁ%ma
H 5, RACEEWS, TRIGEHE, BEE, BYEITE O EREOKERRO Hib R IR
Pfah bRk B . 1972 Eie KSR O F R CHE S Nt ABORADENAWMARE S 5 &, EIME
o5 AFAICIE, Eica R Y pRgE (75%) & 7 2Bkghs Simuliidee (6. 1%) > 5 /2 5 3 B b
BEIS (83%) THAIN, MBS (252 v R Baetidae, ¥4 5% 8B UF Ephemer-
ellidee) ROEBESH (=4 ) k€% 5% Limnophilidee, v < b ¥ % 5% Hydropsychidae) »#HT
BEIRTOE (K7), EF8 i, 5 AREATIEBSERL 41%), RoTanry ey
Bhghss (27.19%) KO b ¥ SESH Sericostomatidae (15.39%), =Y b ¥ & SHEHM (8.5%) b
HEE L BEIN TV, £F 12 A, HaxY nRkghh (63%) ROH 4~ £ R (12%)
25 72 3B B S HSE WEIS (75%) THAIN, EHE S v b Y SBSH Rhyacophilidae,
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May August December
Baetidae B b E

Ephemerel 1idae
Ecdyonur idae

Perlodidae ‘ E
Limnophilidae u L]
Polycentropidae
Hydropsychidae
Rhyaconhil idae ]
Sericostomatidae
Psychomyiidae

Tendipedidae —1 T — 1
Tipulidae i

Simul i1dae [
Fish |
Others I

L i L I il 1 A - i J

20 40 &0 80 20 4¢ 20 40 60 80

Percentage by individuals

Fig. 7. Percentage composition of stomach contents organisms, in different taxa by
individuals, in the adults of C. hangiongensis collected from Daitobetsu River in 1972.

Fig. 8. Geographic distribution of C. hangiongensis in Hokkaido Island of Japan. @,
records added in this paper; O, records by Sato and Kobayashi (1951, °54). 1.
River Ohsawa, 2. R. Akagami, 3. R. Amanokawa, 4. R. Assabu, 5. R. Himekawa, 6.
R. Ainumanai, 7. R. Ken-ichi, 8. R. Tomari, 9. R. Oh-hira, 10. R. Shubuto, 11. R.
Horobetsu, 12. R. Sakazuki, 13. R. Furuh, 14. R. Bikuni, 15. R. Okimura, 16. R.
Yoichi, 17. R. Atsuta, 18. R. Gunbetsu, 19. R. Fukushima, 20. R. Shiriuchi, 21. R.
Kikonai, 22. R. Daitobetsu, 23. R. Tobetsu, 24. R. Moheji, 25. R. Ryukei, 26. R.
Hekiriji, 27. R. Ohno, 28. R. Kunebetsu, 28. R. Matsukura, 30. R. Shiodomari,
31. R. Otoshibe, 32. R. Rukotsu, 33. R. Kun-nui, 34. R. Monbetsu, 35. R. Chu-rui,
36. R. Kotanuka, 37. R. Rusha, 38. R. On-nebetsu, 39. R. Occharabetsu.
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Oy Fig. 9. Geographic distribution of C. hangiong-
ensis in Main Island of Japan.@, records
added in this paper; ®, record by

‘ Kobayashi and Omi (1964); O, record

K by Tomoda (1968). 1. River Mase, 2. R.

o\ 20 Tsu-umegawa, 3. R. Akaishi, 4. R. Na-
2 kamura, 5. R. Utetsu, 6. R. Masukawa,

7. R. Yomonai, 8. R. Sainokamikawa, 9.

R. Hisakurisaka, 10. R. Shimizugawa,

11. R. Horisashi, 12. R. Miokawa, 13.

R. Obsai, 14. R. Zaimoku, 15. R.

Okoppe, 16. R. Tkokuma, 17. R. Oh-hata,

18. R. Ko-oibe, 19. R. Oibe, 20. R.

Omoto, 21. R. Tarou, 22. R. Tsugaru-

ishikawa, 23. R. Kesen.

2 & L€ SEEhH Psychomyiidae, $¥Ean» v of, HEE7 ¢ x5 75 7% Perlodidae
RO 2 F ¥ A58 Entosphenus reissneri HYEHEIN TV,

MR LEBERB B AL F 2 v 4o b O REHRCEEO BERFE ML TRIRL
12 (08), A2, AAERTIX BRI CGRIJIL I, KoL BREN, #)1, f#Enll,
BAUN, L, KWL S, BB L EFIL EED, wEM &L EEL BRI,
BRI T 12 GEEL Gpil ARERIL RSB MBI, BEBR), R, R
HeJll, KEFJI, AGREUN, ML W) TEREIhI, 31, KEENTE, EABCES 4R
N GEE, vav il BN, S cosmBani, —F, REEEE T 281 BRI
HEE), ThAs— Y 2WETIR 3 (£ 9F v 5Vl AL 2R, vy o JI]) THRES
niied ¥rn, b ORI, ARSI 3 4micEL T, HiELEO B RBHRE
AW DHIE T 1 AR T 5 DTt L, ARG, ARBUERE KO 4 & — v 7 O
HIE TR OHPRERTH 35 ER2RL TS, 35, ERLEOKFEAII FEDAMMBE -1
o EBERINS,

EMITBI BB F 294D HORHCONTE, ThI T BHY K& 2 BREEBIRS
KE® i€k 3 BEE/NARN T OREIREN D 51T K2, 20%, KB (BMB) 3, 1973 Fremid
Hi T O BT 2 T, AREASKERO 1 GEHUID, FRRO 8FN @ ~E),
R, SR, SN, SR, FORL AR, HEAN, N ZSRMN KEFIL H
A1, BmE, BEEL KL BRI W) ROCEFRO W (BRI BEE)l &
1) EEBLTWAL & RRERL (H9). - T, FMid AL Wil & KL L
T3 Eazan, LTIRERRS, BTROPRERT AMRBTCH S L ERAEND,

7, FEIEKEBICLAHTECEH MO TNELY, ULhL, LI TCHEIN I BERIBK
i, BEOMARY TREPOTEMHILY tFBEL O 1T [@I4RTHOTHY, = OFMLS
FRBIZCDOWTIRBS BT,
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% =3

o BREO—EH L F s U Hh Cottus hangiongensis DRAARI I} 3BT, C
NFETHHREL L, bDELidEBEOEN)!, FHRED 1), HFEO 1 W) TOREFTE
BELTERP o, UL, SEOHEREE, S, FME EE Tt BAER, SEEfloR
NI BRI L, SBEHICAEOAEEM, =&~ & ¥ RO IRE R O i & ARy
T AL ENHEEDIRIE 517, T2, RBHICKT BHHIDONTR, BEDE LS 317 BHCHES
NTWRLREAT 2B2BELANTOEL»ALNENE WHEEL DM, PR L
5 ARSI 2> 0 ) IR L T 5 C EIEEN v, 351, AR KE (B0 <
AT AL EDBMENT VAL, LNEDT LI, X ¥ H Db AARMELIERIC DT
L2 L OBTHBLERTRT 3, I F 2940 HIIBHED AFFBENRT X 5, WEE
BEOATER»E T 5, 65T, ZONMEHRIKIE, SEKAEIRELY, BROESEFRSCEE
CANZBERDS 5, ho¥x a VO HORFE, RIGENIZ 5% — 2 it HBER O & &
=T 5, FEWECTREL I2HIRSDE LS EP TRV, DL &b 20 9hEERICIE
HABHHEIRL PR EA L LI, TH Y, BETRE S LCh > THRRMBERINIZLD
LHRANS,

ELAT, BB HT Ao nBAGKEIRIE, o F v b a0fiuc ~"Fho D C. nozawae
D5, Bill, CDNF Y HTIIERE - R R0 5 28 ORIPEIE KEIRY) HEFEL, /MR
B mAIEERDEE S 2 & b, JhiE OEEREEA, KPEROW)I R 4 & — v 7 i O—BD
WIEHL, —75, KRIPEUSIIBOAFES % & b, JLHEHESE RO AN O FULHE O— O
RAFETHLEVALpRINSZION, 207, HED 28R, RUEAEERMOEREZ >
AL F av AT HENF O HNIBIORMRENRR RO BRI OABROERTS 3, W, ki
WA 5 S 2 kO, # OHERS BRI BEMAFY (contiguous allopatric) Tdh
5LBIERB, DF Y, AL F a2 vHUNIE BFRBIMEARC SHEOFLE L, —FH, NFAU
NI AL HRE D RERER A HROTLE D, 2UT, ZiCibigE O SRS E 3 % Huk - |
DIFE O EPA OIS TR T L T 3, COL 5 ZA/mORIERIR, WRESEIMICERL, 2
FIRGROBE TR EERY R INIIOTHS 5 L2 RT3, 351, MEORKRIE
HIBR 2R TE LT, W 2 9 W0 WO PHRERSH NI BOLDFERENF IO H 28
BTALLREHTHS S, 20—oit, ZFELOLWHITIITIKET S KHETDH 3, /Kl 6.0°~
1LO°CCOTFT, ho % 290D hid30~32 HCRMLL 12, ORI, ¥ H o »/REPE (22~23
B) RO NF Ao KIR (25~26 H) 1O ICHARTEL { Bl —BiCRBEOEBER TR Ry
 AXOIE L I EFLICET 3 BBV EL ZAEABED S T30, L 3EORA, M

VELRKIVERNF B A KIRE (2,8~3,4mm) ThHbH, Kb/AIWGEIRR NF 5o H/I0R (L9
~2.2mm) TH39, ZUT, ho¥a9n0o0ik, NFHuoa/hEL U KBOIPE (2.0~
2.4mm) Th otz #-T, NFHSH 2RETIE, Iy 4 XL BEBROBRIE BRU -—BER
AT B, HoFavho o ORLASIE N T Ho h RIVEL ) L B, RBHUTHALELD
3, 1, BLFROYAXEBEBEPHETSE, 22329070 5O BMLEBRD FRAD LSRR
7.8~8.2mm Th b, TOEZNF I 1 2BHONTNO BLEERDFA (IR 6,4~7, 2mm,
KIS 7.6~7.8mm)}'® 1 b K3, UL, EnSOMBBROREBEASE, AL %9
OHENF B HNIPRIRRIC BRI D Y, —F, NF b RO —B L AT SRR D B
(HRER, RHER). HBED ik, N7 HoHh 2 HOBRICONT, KIFEIS/NIFBRILTHL T 5 FAEBRE
Rt SRS TRARREY, L O KB TREBRBOHEATIREBE 2o THLT 5 X 5 K ERELTREREL
ITADTHBL LRI, HoT, NFHoH 2HEDRETIE, EYy 4 X: BEOBIRIHR
ﬁ?gﬁgQMﬁ%ben&mo—ﬁ,wy%aawvw@mmﬁoﬁﬁ®¢v41a%ﬁ®m%m

&)
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FRUNE AT B D 2BERHELHIREL-TEY, BBWTHE, COL S EERENN
25 6 3 80 b DR BRI 1 B ERS 5, B F 2 v AS B AT B D AR
LIXBFCIERL, RSB II TR EERNSAE—TREBRICNTH S 5 T EBRRIN
3, A%, X OEMRFROERREL, BERBECHETICRLD, ZORKEFEE EOBIRIC
BRat2mA T2u,

WE—D, AL F 2 UATHEANF AL H/NPRIOBREBGRC L RS 2MESFIN TS, 2
i, BRL 2k 3 BFRREZA S5, MG AERY L REME & 1 S TH 50T,
FFRTHL VBRI SBERIED 30 LWL WHIREETH 5, SEOFECI-T, HFEH
BT 3 AL % 2 Va0 7R THRIKORECRF ) OBETE ENTI L LB ELDOENTL, L
NI T, AEOEIMEFTICBIL Tid, Ml - VD LERERTIC S 5 FEIHIITOWEE TS,
7 DESIRI RS ) OHBHIHN DY 2 L LBPFIEOETRBL T3, COXOIE, #H5OHE
Tit, BEd 3EIENERINTHEY, £4, Thid, AEVBARKRS T 122D, BED
OEIEI T 288U IERETH 200 6 UzV, KIEQ i, EROFIT, ~F» o H/hIpE
DPECTFHRIROFHETEINT 5 2 & 28EL T3, WEOEIAMEG, JLHHETR, 7o %a9%
s hbia BRA~5 AR, ~NF a0 /RN 4 BTAE~5 AL TAY, #LF v v hDE
SREARIE N+ o o A/NERELE D BABVITRE S, BMZOLORELA~1N=F 9 LT B, i
»T, BRU R DEIMERTIC OV T ORERIE, EINIMNY —MER T 215, KFEm) Tk
T, BEIMEFT R ETRBIC Y o T > TWA T & BRRT 5, CDX D7 “EIMEFOSTEV”
i, BERIL EEIRE %  STEORFRICE Y 2 BEERE BT EAZ D LHRIIN B,
7 DRI DN TIREKDZSDEEBEA DN D, 2hid, MED EINGHED S 3EENTHESE
Rz X 28, EIEHOBIEDENCI 2HBEE TH B, BEDLLS, ZOWTFhLBER
BFETH 3P0 TIRBTL b BRESERPHUEZV, UL, MENHIZSLWEETESR
TAEEMITHRRT S, T+ 4o 1 /NIPROEEEBBD T PR EAEZTHI X2V
OHTEDLNTVBRYMIITHRETY, v % o v b n O EIRY RECREI OREBEA L
NACEHOHMTEE, DL EbHLF a v iy CEHEIMETTICOBFENEET S LAZEIN
3, 3biT, NF AU HRPEIT oW TR, BMSTO EIERTETAMER AT TITbh T,
2, FRARBMIR T TRROECERIKEBEL T35 L ol 5 &, ZOEIMBITIILEF
B FRICERICH 5 & FRANS, -, MEHECA N3 EFRFOS TV, ZREHO
B DBC X - TAL IR R AN 3,

51T, TOL 5 LEIEHROSIENEIIT, i x 29 h o HOAENRNIE S EBYIAHIT
DNT DRERIE, AEE T B o H/NIPBRIDERD W) O T HIRIC T “BAST” THna Lk
2T, EVAH0IR, HEORARTHRIBIZBNT, #>Favio kI RECESRH OB
A, —FnF o /R R ERITER T A» 5 ThH B, I F av A O REIET IR
B, AESEBEEOKEREC—HMEHATS F - RKEARETHALEZRL TS, 2L
T, NF A AN ELL AR RTCEBHONTNAD, 5T, BELI-gERZEON
SHBD2BHFRBEEBOTRARFT TEL LY, CDOL52HED: 7 n SERREICE
AT, AEEEED & 2REOESBINCES D, F—F)IITO #{F% FECL TV 35—
OBBIC T T3 EELIINS, 2L T, MEOEASIOEELL T, FREOEZBHNEF
BT A HMMIR T RIBEMBA NN E0DE, ERESBIIEFEOBNBIEAL T3 EH#
HWahs, g, HEOBEASINE, FEOM EHAY THRO LSica# - BEL, EEFEEEK
KT ABETEL L EDNED LT, DLt d, EREOBEMEEESRTs ETERYN
BEBRTH 5, 2% FFG2EI % 200 H ENF B B /N0 BEBERICONTIE, Bl
AR & R T OBEETAERE 2R L 1 — B L R RERESYETD 3,

—19 —



ok Kk E % #| 32(1). 1981

= #

1972 5 5 1979 £ O, JLMEERROW 2RO, HF 5 v h P A Cottus hangiongensis D
EEIFENE, MR &Rt BIEIAETE S WM AR OV T IREL, BTOC &ML I
o1,

1. #r¥avnoiid, LEEEmORINTIE 4 Bdmh 5 5 ARMic, THRIED R BEvE
HH BB CEINT 5, HE—EEY L O FNRIMEL K7 00~1700KTH Y, BIPOKRI IR
1,9~2.2mm Td - 12,

2, ZAEIRIZBAF] (KR 6,0°~11,0°C) T30~32 HETRRHL, FAEZBHERTL T
ABo ¥4 BRIMEREAETE BRI, MEARTFOCH LU, DRI O FHuR CEEAEE 2% S,

3. RAXTHRRORBECHERY ORECEES, RTREB, T#H, BHELEOEREED
KEBHOGESR, FI—EINERERZERT 5,

4, FREIILHHE T B AR ORI, EREESITTE S 5 R ERRIT AL, — R
i, REHERARF A &~ 2 RO /RFTT M T 5, UkL, ERUEOXFERI,
S DHBED LN 512,

5, ULEOHRICETNT, 2o ¥ 290 on AUGRRERFREO £EE% & b SRS AE
RICHBFBD T 7o /PIIRE ORFERENBREOEROABHBERIT OV TRHREL 2.
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