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Comparative Ecology of Two Closely Related Sympatric
Gobiid Fishes Living in Tide Pools*

Takashi Sasaki and Jin Hattori

25

-~} Gobiidae 7 =~ @ Chasmichthys © 7 = ~
+ C. dolichognathus (Hilgendorf) ¥ = x C. gulosus
(Guichenot) it & LIz db#HELIR 0 A AFIE 3 L OCEikE
BRI MT 5 N\ EORETH S RE, 1955),
ZhLHBILEEEHREOBE VT AEERL, Wb
LENBY BEOREETH D, WHEITEDOL b TH:
FEMC LIFFIC L CHBUL TW B iz, o TUL7 =
SEE N e ADREBEEZ BRI (H, 1933 (),
LL, BETIMILIZ2/EE L T—IRdbhT
\+ % (Tomiyama, 1936; #3J, 1955; &4, 1961). #¢3k
DYIFRIEE DIz & A ENTEIEFINT, ATEFTFIERILD
7¢ < (Nakamura, 1936; Suyehiro, 1942), = v & i fE
DEFBEFROPFZ OB TUTE L X CAIBA T\,

FEEOII, FECEZEEDRL IR 2 fanEiEy
DX 5 iR OCEABIRENC I\ TEICIIET ARSIk
BNIEE, TOAGHEIBCOWT, 2 L TWBEDATE
T, T 5 2 LS X o T MRS & O R
DWTHR LI, TR, SREEMAEL T, Wi
DEFEHEFIHE VELTIERL, Lhi-> T s h
TR BT b EE ARSI EZE N HiuL,
ITRENRFRRTH D & EHFAL 5 Bz ot

ek, WRIZ OV COMAMGY BHR T 5 8% T,
EFOELEL HbE Tk Iitot

Z OWMRTEBFE R 5 DIERC X - THAH bR
TLK, BEELELSIEYEE, FERoOKITAboNC
HEXDIFEILE, BROFHEZ bR, X LICHEFUKE
RFEBELFE ORI AL B M A 22 7o,
¥, FEEORH E NESE, BEER BIHFF

il

* Contribution of Ichthyological Laboratory of
the Tokyo University of Fisheries, No. 1, 1968.

EOBRITIEAREL OMOIEE IS THEIZH AL
Tferinte, DEoARC LESHT5. X6,
THERKELREHGASETEMA B &R OEBE A
Vs IR L TEL BILEBHL IS,

MHEEFE

A L7bEHI 3~ T 1966 4 10 A A5 1967 £ 10
AT, EMICIRE LIRS O MAT fhii L 72,
ST TER LRI S L 0K H ofss - aet
LENEY THDH, WA IKRBMOTEEHCIMIT 5L D
2O, EARIICOHTHREL:. B TELIC 10%
R =) VR TEE LEAIRECHEL» 2D, <
b L XTI

EARDPFEIREE (1955 L, £F, ZEERR,
KB~ 58, BRREL YIS BHEERIEICowT
BIltol, BT, ARLHMBICOVLWTITES T
FEEICRECHE L, B0, B xuvsx
iz, BOHRE TR sbhTkh, 0% ¥ TlaR#
DT, Wb F v v s (NaCl) BRICEAR Y 24 1)
ML, MigxKE BELLERCY - TRy 2R
%0, BOBA v IsRBESTERLE. BHEBIELRY
I L Tz 7e.

IEREE 4y, EEDRIDL, PEDRAETE, IRORETL LiZonT
I JHAE L 7oas, 4 EDP4EREIC o Tik Nakamura
(1936), Z XAu¥, MEEMTIHEFCHLL THB 2 En
HEINTHBDOT, AHETIL, X HICEMCEINT
B L OB EX B/ L BHE Tk it - fopsilie 3
NEFERIL BRI 5T,

R & FEAEELEBREC X > THEOENT k2
7\, Petersen FEAFEAH L 72,

HIEERBEY O MECTIIKY (1958) O S FH
L7z, EEOHEL 3, 1 ROAOBILENEYY
BEFHEY - Lo OBRiREEL L, BEiERELEE
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Table 1. The four types of tide-pools commonly observed along the Pacific coast of Middle Honshu
After Konno, T. (MS).

classified by flora, fauna and hydrographical natures.

Type

Flora

Number of
species

Dominant forms

I

Sargassum serratifolium Low
Sargassum kjellmanianum A
Sargassum thunbergii PN
Padina arborescens / "
Melobesia spp. , .
Sargassum thunbergii
Padina arborescens
Corallina spp.
Melobesia spp.

(Laurencia undulata)
Melobesia spp.
Lower green algae

1v

Enteromorpha spp.
Cladophora spp.

Chaetomorpha spp.
Lyngbya spp. Low

|
i

Standing
crop

— ——— e e

High

Low

Fauna
Number of
species
High
Low

Standing
crop

High

Low

)

|

Location and hydrography

Nearest to shore line; affected
by wave action; usually one, short |
tidal change a day; diurnal change |

| of Og, pH, carbonates very high;

| from shore water usually twice a |
|

| hydrography close to IV.

sand and gravels deposited.

|

| Reference
| to tidal

| zones

Lower
littoral.

More distant to shore line than
I; perfusion by and isolation

day in similar periodicity; other |
hydrography close to I. ‘

Upper
littoral.

More distant to shore line than
IT; usually one perfusion by shore |
water lasting much shorter hour |
than isolation; diurnal change of

Sub-sprash.

| meteorological conditions.

Most distant to shore line; seldom |
perfused by shore water; salinity,

temperature, etc. affected by |

Sprash.

W g1 “Apyor or rudr B

6961 ‘g7 Areniqag
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iy N R 5

LT, %Vl SBm (1, 2, 4, 8, 16) DfxHic
25, TIT 1RYH o EIIEILE ORBE IS
LT BDFB0 30 8 (RTHICERL TV B,
20 /5 (IBFV ol XIS IR LT B, 10 4 CESRE
IR OB 2B X oL b L, RS 1 &
DEH T TR X h T W AERIFOFRBECIL T
T, ThTh 10 4, 20 g, 30 gik L7, ZLTHM
B2 LT RD TSR E A BRI EH Z LA LT, 0
BMOFLEE Lic, FEBCHET 5 EAR 10 @i
W OEERHEYOEBDOAEE 100 L LIBA 0K
Ko pRTcEkbLI.

BN D EAELEIC X - THASEKIE & L TOEAMN
BAS, FEIHSG LT AR ERE 0 25, FE X
DEMLIZH > T, WhPLREKHZHEETDHLDETO
HErHb., 20X 5 gD OBRESMEOEEHZIIG
L CilEMC 2o 2 5 MEEDERE U ST T 57
DIZHENE D OBBER 5 xRk 75 LB H 7. lgara-
shi (1959) (LENE b (k03 A EHE D 1 #& Tigriopus
BB BENE b ~ O MWK RS &0
T, SEMZKS L. UL, CoOFECXsE, 7
Tl Fr ATk b A & Igarashi o I BicfiYg+ 3
HELICHNEIhDDT, ANEOBETIITH Y TH
. ChibXE, JrH (195D WXBAEIAFICL 5
T, EEE, THERS X OIS o 4 fEikih g &
LT HOERMBBRAEC X - T, BN OBREX 54
RARLE. TORGD 5, KEEARDE (TERYR
FBEfR) ORI, 4% CR¥EE) »4EHHls JosHE
DERESMFZ L 354, X1z, EHEO—Atkx
KB 1963 E2 5 VFINTIta b, 40 & A ¥
TERR O BER A LS, & LTEING, Mo
AR, REOCEEDOE R L, EEMNRKERD
REF XOKBENESMEOBHRER EEMHC L T
3MB BT 4 BCHIRbE R, b o
BLREOBRY FEOX T 5B, X<—FKLT
WBDT, bhbhISoSiE (Table 1) 12 X - TH
FERE D A 48 (I-IV 8 X0y Lie, Z OFAIIR
H#ERE BT, 1967 8 J] 3~5 H& 9 A 2~5 1
D2[iZhich, X 16 ATER LI, 3, BRI
BoTHBOM OMERKAHEL, RKIKHNOLEE D
CHEB O, U (RE SR KHE KE K
BRI L), B, HEREHGREY 2 S EERE T
RN EH#EN, DT, FACERED ik E, JEE
DICHERT BT T~ s Fe 2 OEEE XU —R e
AWl E A L.

BEA D T BWFED -~ OEF LR ERIC L -

A~ERD 2T (7 T E B e 2) OFNE YT B LR

THlR~Tz, ERIAGOHCELE = — ABCBFERIT
ST N XVWHAEHBROTHEC T r v 7 7 ATESE L

ZOEBTIE, ¥FTEEIOEEEISETRER3IOD
BIEY (BE12) #EEL, ThoEEICERL T
7 a3l Fr A LREL, FTOFTHT) X
AR ERT, TN TUHEHER 22 Th ETA T
WY Tk -7, ToH, 1-AOA3IE)RIV 2y
AU0A20 )AL T, ThThOBEY D280~
CEFOLEAREL T, TE BHOREXTASE

] ES

1. FEEDHHE

BRI BAIGELLT I ~EE Fre 2 DAY
BRI —R IITTW5 X5 THBHA, FHC s
T5 &, WERCIEA L) S HEESED LIS,
EIZOWTIE, 7 T ~ERK AT, RBEOTYE
TR AET AT LT, Fe 4 TIXELELS o7
LODBEREN S BEE TEREND DA, HITK

L, H2EHEL BRIBCAMCE M H D, Fihut
FiETai Lo fo 0, BEETIEBRETE » TATIT
FEALBRELEOBET LI - TS, OB Fe 21Tk
RLTABRT, AEOEHTHE., chbDRHEH
WAL=y VIEEEATHRCERTH S, Fr Tl
KNS 7 =~ 2D X 5 IR B AN e, RRKRE
TREANSHAEET S, &L Ok, HCEERTIIASN
EE S5 TT~8LORPRcaERN LD, LD,
KEIOHEBIL T T ~EDZThE L ITTWS, LaL,
ERBTIIERD X 5 febmIEk L, KK -7ca
AL 2, Btk XOBEERBROBZ DI
Fo o BT, 2, RiEER JOBECHLH
h2Ea%E (FRMTIREe) AEOEH T, 20~30mm
DEWNEEKIZTL T TZRDBRB,

fef: OB TILF, MEROMESMEENTE L
Mol DT, TEOREBO BT AIHERELx FHAIC
L x Teds o fohd, 1967 4E 4 Fis/NETHE - 7 TifE
DEIFIRERIC oW THIE L TRk 2 (Fig. D).
W& b rORERILAEINZ LA LEYIT, KIEDRE
FNapAEe 2 ST X CHELLTw 325, Fe AiTik
K oEENTSET HDITXL, 7 T~ ETIIER
Fltiz A EH bbb, 25T, BROAHEDL Fe
AR THEaLEL, FoERRMCKRELHE, 55
DR LT, 7 I ~EITIXFD X5 e R e
HEUER: R TR IR O AR RS
bhichs, Foftofit (Y, B IERIAro
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Fig. 1. The young in pelagic stage of Chasmichthys
dolichognathus, 20 .2 mm in total length (upper),
and C. gulosus, 20.8 mm, both collected on
April 25, 1967 in tide-pool at Kominato, Chiba
Prefecture.

(Table 2). 837 T ~EDEF5NFr 2 XhLRkEN
1o, REFIEBIZ LS 7 EN DY, R F e
AMT IAELD L5, FEEF R EER T 1
BDOLAVHREDEN, RHEEXERERT =€ 31
f, Frx 32 {8§Th7% (Table 2).

February 28, 1969

2. HFEAREDLEE

KE: 7 T NN T 1967 £ 4 B, KHE
TIWXFEE S BIC B LI ADRRME TiL, ThTth
DR L7z 2 fioiliaidk 5 (Fig. 2). chbolio
5b, EDOLDIXMERE LBEATNNC X - TERIh
TWAERIL, AMoOEIY, MLEomRk (BR) s
ENDEGCHETHZLNTESD, LT Af
DU VNS TS, coZenb, 7 ~ElL
i | ETRET OMEAIEATE L2 5.

Faix 1967 42 S & 10 BicRECHREL, S A
BEDKREMILETIE, 7 ~EERUL 2EDILNSD
(Fig. 2). 205 b, EflokE 40~50mm (-~ F
2B B INEH B2 YFE AN BT, Bl 1
FELEDLDIZHIYS TS, 2D ZEhb, FridbiF
7o, i VEECIAT 2 2 Ehbn 5,

EI:  EURRE T AR, RAREZNZ SR
F LI, Bt fERoBLd 2MH L0 6 H
i<, MflEbizsA SRIUMBIMCEIRL, BRIABE
Tk 1~5 AnEIT, ToBt 2~3 ATk 5.

BT  AET3IAL4 AL, T AEITonT
138l FexT3GoRRIBABELLERTE &

Table 2. Comparison of meristic counts in the two species of Chasmichthys

made on the total of 300 fishes.

First dorsal rays

Second dorsal rays

Species - —— .

S 6 10 11 12
C. dolichognathus 2 148 5 144 1
C. gulosus 2 148 3 146 1

Anal rays Pectoral rays

9 10 11 21 22 23 24
C. dolichognathus 16 130 2 6 108 38 3
C. gulosus 11 138 23 119 6

Vertebrae Gill-rakers

30 31 32 11 12 13 14 15 16
C. dolichognathus 7 138 5 0 15 46 72 17 0 0
C. gulosus 0 9 134 7 0 0 16 46 67 11

Lateral line scales
60-62 63-65 66-68 69-71 77-79 80-82 83-85 86-88 89-91 92-94

C. dolichognathus 20 69 50 0 0 0 0 0

C. gulosus 0 0 0

4 22 64 38 16
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August
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NUMBER OF SPECIMENS

251
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October

120 130

BODY LENGTH,MM
Fig. 2. Histograms showing size frequency distribution of
body length (mm) in the two species of gobies collected
in different months of 1967.

BWOEIFHOBEIZI LA LFL T, DX ELAL

DRELDEERRZ T TH -7z, EIFTOEREIZ—
BTN S L, T I BT A DI L 7
KNDREHEAEL, KOTEF 3BT HL =,
BVEBD LB X5 i Th -1,

AT AR DL O T 1 @O &b, 197
FRIBARCERA DT LR TV BD0ERTHD, 7
TALTIL, FiS e Lio—rpweEiizmi L, &
SIXADEHX 2B L EVWETHEE > TV 5L 005 -

o, Tt LT EARAFTIBRATUAADKET I,
£X 20~30cm XV OREHMTHD. —F, Fem
T, JIEAMIE LT B0 Y b, VD
BT, D2 FITEIREL, 2A50D TR LT
BDHLONRELETH 1.

IRIETE, Pk E T ofRE:  WAEOINLE LT,
Wiz EA LR T, IMEREEREEL, &
W B EEIT A 5 T B2 e, HERTH
mZMEL T B EEBCAbhAHETH
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5.

IMEORMEE (12 MxHH) %, FHERT7 T ~ET
3.68mm~4.64mmx1.11mm~1.34mm, Fe £ it
3.94mm~4.88mmx1.15mm~1.45mm Tt
LizioT, Fr 200k, IIEILE%R A
T, BETHOKE XL, ThEFRT7 Z-~£T 1.0mm
x1.1mm, Fex Tk 1.0mmx1.2mm T, (LA &
FRICTHs.

AEZERMT BRI IO KR X (LN T80
DHLERCAHD, 7 F~ETIEH 3em~6.5cm, Fr
ATk 7em, 12cm, 13cm & 1 HF>5TH o7 |1
DI DIIRIEIZ SV TiE, 72 ~ED4IT, FhFR
327 R\ (PBERR 31 mmx24 mm), 446 ki (JRRER 58
mm x 45 mm), 461 K (PPFEFR 47 mmx 43 mm) 35 L OF
606 kI (JREERE 58 mm x 45 mm) TH - DiZk L T,
Fex Q2f) Tk 812 K (PIRER 74 mmx 68 mm)
Lo¢ 1441 1 (BPBE(R 121 mmx 110 mm) G, & Tit
ORBERVN X<, BEo T LIRREDIRRIE L BE L h D
HEnH 5.

VIO &I (3 138 U BEBEECH 72 &h
By, 1IMERCHRIC Y s TR Ihs LD L
Bbhas,

RERVWThoBEL BRI > TRESh T3S
EERBELID, ThAEC L - Thd s i X -
THREINDDDHTIXTEeh o7ont, TIBEAREL
TUOICBAR, IDORAEMEIGEA TV 5 HAEC®E
5T,

3. BR&ELVESOLE

BE: 7 ExMELFENTI%TE4, 5 8,107
DEACHKEL, EADKRGHvLB L (Fig 2), kK
SROMEELH VIET, @2EETLHLOE, WTH
FEFIZPIe, T OB ETF S

i, MEFBEC OV TERFRCSIE LT #EAEK
HOFHCENLBKCAT TEECKEL, 10 Bizik
FERBISECAKE ST D, i 14T 40~60 mm L7
B, i 1 EURERT D Ea i@k ook 75
mm (ETLHLOLH o1,

FaAid 1967 £ 5 Bk X5 10 i ACRREL -
BADSH (Fig. 2), S AOEATE, KESMCHNT
L7z 20D MBIZESD L fbh, 10 ARETiL, M4
FRICHEET S L Bph B ILIEMNS A THEDICH LT
it 1 LA E DAY 2 B0 ORI TH 5.
FIT BUCIDFEAETLR & 7208, R RHIRE
T, EHEMNTETICESA o, Lnl, VEL R4
FTAH@EGNT T ~EL DL ERT, £L{D¥Fnr

February 28, 1969

ADHFMLT7 T~ELLO LWL TROGEBLIRS,
MR OV TREREEXET 5 L, Fr X7 2~
EEDLESEEL, FCME L 72 FRIIXS AR
40~50 mm iz, 10 HiZix S0~70 mm (&4 5%, FL
T, & IETIEEFESL 70~80mm i KEL, FOk
Jit 130 mm 2B,

et D 2D LTI BTED & MR FIE T
B LS DT, Z DU TN B Lic—#
IZLTHoM ot

4. FEHOHER

1966 4 10 His L or 1967 4 4, 5, 10 Ao, Fh %
AUNEE LU CRREE LI o AR & W R C 3
% & (Fig. 3), mifik LHEAM T, BFCAERT2E)
MO ERBCh e Y L > TW5, Lo L, 7
S~EDFEEA YL 2 = = ¢ (Amphipoda) TH %D
ZHLT, Fe s OFEFEAAEH =% (Brachygnatha),
= 7 4 % (Annelida), #%6 (Algae), v+ r» v ¥ (Ano-
mura), % (Isopoda)* }s ko= i (Macrura) 7¢
ETHO, mEMNCEDRL T+ 5 MBI L T’
W RS, 2 =BT Fe A0 U CIFE A CRERE e
NS5BLEEZONLDIZLbLT, RLAEh%E
WAL TRV EMRIERICHET 5.
SEOREEICOLTIE, 1967 45 5 FIcpE Lok
BETE mlELToxE ez HTHD
MT—HLTWBEME, Fe AN EREETHL IR
LT7 2~k %dmL, gafiomEilicziuz
EEPNE—K L T3 Lz i

=75, R 1967 & 5 AfFED7 7 ~Lifan it
(Fig. 3) & Ve ASfan il & FEFCHELIL Tk H
BN TWAHDIL, 7 =~ fALIE R HE (Gastro-
poda) &AL, BEELRA Lo ToiadofcDICH L
T, FerAghRTIiiE L BT O EA ICH-1c L TH
L. ZOWETIEF e 2 OFFIRES A LA CHET
BIEMTERM-Ttodis, MEDFETORYA
WL 2 7ens o1,

5. BRMTICHT I ETEEDOLER

AT AL 27T oM@ TRELLT T
L N x OBMEEY, Thth 102 2L 486 BTH
ot FD5L, 18 HOENE Y TRWESEFL, £
NBHTO7 T~ EORBEEL 841 BT, Fa 21447
BTH-71. Tibb, 7 ~LlERED 78.5% MR F
r AL, to, Fe x{i{kBED 92.0% N7 T ~xLdk
FRFRCH - fc & n, ML~ OB = LTt

* KEHIE 7+ Y (Ligia) b 3,
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Peak o R O LERE(T T e L K e 4) DB DI 30 B SPBIR

C. dolichognathus C. gulosus

AMPHIPODA
ALGAE
ANNELIDA
COPEPODA
GASTROPODA
ISOPODA
TERRESTRIAL  INSECTS
MYSIS
PISCES
ANOMURA
BRACHYGNATHA
_MACRURA
AMPHIPODA
TERRESTRIAL INSECTS
COPEPODA
others
BRACHYGNATHA
GASTROPODA
PISCES
MACRURA
ANOMURA
ISOPODA
ALGAE
ANNELIDA
AMPHIPO
ANNELIDA
others
PISCES
COPEPODA
MACRURA
ALGAE
ANOMURA
ISOPODA
GASTROPODA
BRACHYGNATHA.
AMPHIPODA
ANNELIDA
COPEPODA
GASTROPODA
others
MACRURA
TERRESTRIAL INSECTS
ISOPODA
ALGAE
BRACHYGNATHA
AMPHIPODA
ANNELIDA
TERRESTRTIAL TNSECTS
PISCES
BRACHYGNATHA
ANOMURA
GASTROPODA
ALGAE
ISOPODA
others
COPEPODA

adult adult
1966 October 1966 October
Kominato Kominato

adult ! adult
1967 April 1367 April

Kominato Kominato

adult
1967 May
Banda

adult
1967 May
Banda

adult
1967 October
Banda

adult
1967 October
Banda

sub-adult
1967 May
Banda

sub-adult
1967 May

Banda

T T ¥ v T v r T T T T T

0 50 0 50

Fig. 3. Comparison of food items taken by the two species of Chasmichthys (150 specimens
of C. dolichognathus and 129 specimens of C. gulosus), adult (C. dolichognathus 37.5~
70.2mm, C. gulosus 68.8~127.5mm) and sub-adult (C. dolichognathus 17.3~34.6 mm,
C. gulosus 27.6~53.1 mm) collected in different months at two localities. Histograms
show the percentage in volume of each item in 10 stomachs examined for each lot.
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Table 3. Number of individuals of the two species of Chasmichthys co-living
in the 78 tide-pools examined at Banda, Chiba Prefecture, in 1967.

Number and ratio of individuals |

Tide-pool r
e | Number | . ) ‘ Total
Type examined | C. dolichognathus C. gulosus |
o D % I S a
I 44 | 624(74.3) 214(25.7) 838(100)
1 \ 6 ' 123(60.3) 81(°9.7) 204 (100)
1l ‘ 10 53(67.7) 85(32.3) 138(100)
v 8 l 41(47.3) 67(52.7) | 108 (100)
Total 78 ’ 841(62.4) 447 (37.6) 1288 (100)

Ry L @ENEZTZRL T 50Tkl %
BY T, ThhoEORAROKE XDE &b -
TOTh, B HFEL TEBL TV S LUz B (Takle3).
FANTEB Y 4 FHC ST, BERZ DT 3
L Ve ADMfENEHH B L, WLy | BToRL%S
o IV BITRELDieh ot Lsl, SEHOBEED
L CMENELTEDZ OK) B*25 2 LB DT,
EOABEEOHPIFDE T TIIAREGETHS. i
bbb, I BT, ThicBTsEB Bnigb4<, ¥
BHLTEBIREWDOT, ABZEMI4 E@UhTRAT
HHOITHLT, IV BTkt 5402 E3R ) Th oD
(Table 4). =T, 1m3 My DOEFEEECTHILT S &
(Table 4), 7 = ~2i3 | MK % AELT D 0n
LT Fexid HLIV 2o 28 HiEs 5 b
Lad, WO MARHELBRES MR Om ol
ZBRizH 2 (Table 4). —fiiz, B UEIALCH 2 EIE
DTh, FLTRECLDIE, EREOMR L DERHD
BB BRI e, BT, B TS WERB O
DEHEMR LY BHELORICHT { 7c 5 (Igarashi, 1959) & s
SEHRLZOWET KT, WHETIIAL o1
EEE: ERERCILIHEEOWE T B EE
L BEMRILL (Table 5), ML D DB A
bbbtz Tiobb, E#HLLT I~ 61 ko>
b, 1y A, 7exRUEEDIC L &% » Tk
BIR 27A%CE 10 BThoto. Fr Tk
S5ERICER LT, 1y HRIZ R B3l L, 278
TR TH 34 BAVe kR CERED CHREI R, L
EDEENS, 7€, k) BHCEE HYR
BI2HENHBDOITH LT, Fe A i—oDWEiE0 i
EET BE@P R LR L 51,
AEDOWE%R X512, BB DERBIC T 5 &

*EWMBEYOEROMTRDb LK,

Wik LEOEEY (L 11 8) x&, BREIBMKNT
HoH1D, BHNFZHELVA, ThTL Fe AX7 3%
I LEEEIRL, BEEOWEY oAV BE Ly
EV 2B,

B #

M TE DIREMEF BT S\ THAEE LIcE R TL M B h /e
X5, BERL MOMESREL MEVIEEEL HERNEL. BHHERH
I EDFEBECWR L EZRY HHEENLDL, WMETWS
PCHIETH B o LI IE R, &5, WL
TEOWIE (EAR, 19505 MS) Ik 5 THBMT &L,
FAFETHD, BHESEML, oo o THUKLW

ZOMRTILEREF LS T TELDHB, L
LENED &\ 5 BB ACBREIC ST, ML T amEn
WM LTHAE, AFTHCHOWT, FRD LS fE
% DFEPFEOFERICE S THRE T 5.

ARFICENT, £<XFCL S kiEEer b o2&
M E D@ H CBANC AR T 5 0y, #HE o4
FERYILAT (niche) ORBIC LV ORI LVR D, FHfF
PRI Lig\ 2 &k, RS orME T L LEER,
REIhTEf (HlzE Gause, 1934; Odum, 1953).
SHUBERA R Y, —BCRER, AR - ATEAVEE
PEMLLL T B 7edic, RlohiE S & FEc4kE
FlE D <o THROEFRFABL /b icd LHBR
INTW3, Lal, EBECEFLTW L EGEDTN
TOEEN, Wbds Gause DEAITHI IS LT
&3, %t T, Hutchinson (1948) 13, Hiz#i%+ 5
2L, ROISRBECIFELY B E L (T,
fir™ 1961 X b 5|H)

D) S BRETERA R < B¢, WOy &
LICHIBRS B 7cd, BRIED L ORREM AT LI ITFIH X
NisWB4E;

2) BEOEMIMEL TR USFBEIMET 54
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Table 4.

Number of individuals and the population density of the two species of Chasmichthys
in the 127 tide-pools at Banda, Chiba Prefecture collected from August to October, 1967.
Each type of pool further categorized into large (L), middle (M), and small (S), with the
volume of water over 1.5; 0.5-1.5 and less than 0.5m3, respectively.

Tide-pool
Type
Size L M S
Number examined 13 20 41 (74) |
Volume of water, ms3
Total 21.2 19.0 18.1 (58.3)
Average — — — (0.78)
Number and ratio of fishes
Number
C. dolichognathus 257 261 297 (815)
C. gulosus 96 78 45 (219)
Percent
C. dolichognathus — — — (76.0)
C. gulosus — — — (45.1)
Population density
C. dolichognathus 12.1 13.7 16.4 (14.0)
C. gulosus 4.5 4.1 2.5 (3.8

63
48

6.5
4.9

11

M

11 12
9.7 5.2

37 62

21 21
3.8 11.9
2.2 4.0

S

(28)
(24.6)
(0.88)
(162)

(90)

(15.1)
(18.5)

( 6.6)
(3.7)

11.6

30
56

2.6
4.8

6

4.2

12
37

2.9
8.8

4 (15)

1.4 (17.2)
— (1.14)

12 ( 54)
13 (106)

— (5.0
— (21.8)

8.6 (3.1
9.3 (6.2

8.4

29
58

3.5
6.9

v

3

4.4

2.3
2.3

2

0.8

2.5
3.8

(10)

(13.6)
(1.36)

41)
(71)

(3.9) !

(14.6)

(3.0
(5.2)

Total

127

113.7

1072
486

(100)
(100)

Av. 9.4
Av. 4.3
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Table 5.

February 28, 1969

Result of marking experiment to test the “stay-in” habit in the tide-pool

of the two species of Chasmichthys conducted at Banda, Chiba Prefecture

from August to October, 1967.

Fishes collected in the pool tagged by nylon

slip, and returned to the same water, where collections were made on one

and two months after marking.

’ C. dolichognathus

C. gulosus

Type of pool

| Number of

Number of  Number of marked Numbe of marked
and pool No. fish marked and (total) fish | fish marked and (total) fish
One month Two month One month Two manth
1, B-112 | 11 2(6) 0(8) i 2 2Q) 1Q)
s, B- 60 ’ 7 0(5) 0(3) | 3 3(4) 2(3)
», B-103 7 13) 1(5) 5 303) 3(4)
Total 25 — 3 —s 1 i 0 — 8 — 6
11, B-225 11 3(9) 2(8) \ 3 12) 0Q2)
», B-241 3 0(3) 0Q2) , 4 3% 34
v, B-251 1 13) 0(6) ! 10 7(8) 5(9)
Total 20 — 4 — 2 i 17 — 11 — 8
111, B- 55 2 0(3) 0 (4) 3 3(4) 3(5)
», B-220 4 203) 2(6) 5 5(5) 3(6)
», B-240 | 3 1(4) 1(5) i 4 2(3) 2(3)
Total \ 9 — 3 — 3 ' 2 — 10 — 8
1V, B-250 0 0(1) 0(1) 2 2(2) 2(2)
», B-305 J 1 1(1) 1(1) 10 8(8) 7(7)
», B-301 i 6 4(5) 3(4) 4 3(3) 303)
Total ! 7 — 5 — 4 16 — 13 — 12
Grand total \ 61 — -— 55 — 34
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ENVIRONMENTAL FACTOR
Fig. 4. Theoretical curves to show the rate of
co-existence of the two species of animals
in a given habitat; occurrence of species

calculated as <100 X > 9% ; environmen-

B
A+B
tal factor or factors expressed qualitatively
as required; a-b, no competition between
the two, a’-b’, certain competition existing,
and a’’-b"’, no co-existence permitted.
(after Morishita, 1961)
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Fig. 5. Tide-pool preference of the two species.
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Summary The sea gobiid fishes Chasmichthys
dolichognathus (Hilgendorf) and C. gulosus (Guich-
enot), both common tide-pool species ranging from
Japan to the southern Korea, were studied on the
morphological and ecological specificities including
spawning, growth, age, food preference, population
density, rate of co-existence, “stay-in” habit, etc.
Special attention was called to the problems of
interspecies competition in the tide-pool. The studies
were conducted selecting about 130 tide-pools located
on the tidal zone at Kominato and Banda, Chiba
Prefecture in 1966 and 1967, and nearly 2,000
specimens were collected.

These two species of gobies, which have often
been treated as a same species due to their closeness
in external characters and habitat, were well dis_
tinguished by the pectoral ray counts, number of
vertebrae and gill-rakers (Table 2), and the color
pattern both in the young (Fig. 1) and adult. The
age of maturation (full one year), spawning season
(January to May with peak in February and March),
spawning habit, and eggs were not well specified
by the two species, but the egg-mass of C. dolicho-
gnathus was found consisting of 300 to 600 ova
against 800 to 1,400 of C. gulosus. The age of
these gobies, tested by size frequency (Fig. 2), but
not by ill-defined circuli on the scales, was believed
to be usually one year in C. dolichognathus, which

ANERD 2EFE (7 T B L K r £) OFRE DI BT 5L EFRR

grows to 75mm in body length, but, with some
reserves, two or more years in C. gulosus, of which
the maximum size of 130 mm was noted. The float-
up young of the two species were observed in the
same waters of lower littoral and sub-littoral zones
where the micro-habitat preference was believed
working. The young of the two species enter into
tide-pool and find their normal habitat there, but
food preference developed at this stage. The food
items taken by the adult of C. dolichognathus were
found nearly identical with those of the young of
C. gulosus, but such apparent food competition was
thought compensated by the different age (or size)
composition in the population of the two species.
A significant difference of the two species was found
in their food preference when they attained adult
size, namely, C. dolichognathus heavily depends on
amphipod crustaceans, whereas C. gulosus shows
wide range of food items including macruran,
anomuran and isopod crustaceans, sea-weed, etc.
(Fig. 3). This fact, among others, was believed to
be the most significant ecological factor to permit
the co-existing of the two species in the same
habitat.

The ecological specificity demonstrated by the
two species was also found, but in lesser extent, in
their preference of different tide-pools as the usual
habitat. It was observed (Table 3) that the two
species usually share the same pool water, but C.
dolichognathus outnumbers the other species in the
community, regardless of the types of pools which
were categorized into four entries (Table 1). The
significant fact was that C. dolichognathus preferred
the tide-pools of types I and II (90%) to those of
the types 11l and TV (10%), whereas, C. gulosus
inhabited in those of the types I and Il (60%) and
11 and IV (40%) (Table 4). The test of “stay-in
the pool” habit by marking and recapture of the
fishes (Table 5) revealed that only 20% of C. doli-
chognathus remained in the same pools after the two
months, and 60% of C. gulosus after the same
period. It is, however, admitted that for both
species the “stay-in” habit varied by the types of
tide-pools, namely the higher the level of pools
located the higher their extent to remain in the same
pool. In conclusion, the two species of gobies,
which developed in the limited surface of tidal zone,
are able to co-exist successfully on rocky shore
through ecological isolation particularly ascribed to
food and habitat preference (Figs. 4 and 5).

(Far Seas Fish. Res. Lab., Fish. Agency, 1000 Orido,
Shimizu, Shizuoka Pref., and Tokyo Univ. Fish.,
5-7, Konan 4, Minato-ku, Tokyo)
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