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Distributions of five colour types of a fresh water goby,
Rhinogobius brunneus, in the Boso Peninsula, Japan

Shin-ichi UEHARA¥®

(With 10 text-figures and 4 tables)

‘The specimens of a freshwater goby, Rhinogobius brunneus (=R. similis),
collected at 293 points in 122 streams and rivers in the Boso Peninsula, included
five colour types, three of which were obtained in relatively numerous, and
showed clear distribution ranges as follows: The cross-band type inhabits
widely in the unpolluted streams of the central and southern parts of the pen-
insula, the dark type is more limited to its southern part, and the Boso type
distributes in the polluted streams of its central and northern parts, respec-
tively. Such a regional displacement from north to south in this peninsula, as
shown among the three types of this fish, were considered to be derived from
both the regional environmental conditions and the ecological interactions
among these three types.

On the contrary, the large-dark and the cobalt types are extremely poor
in this peninsula, in relation to their ranges as well as abundances, probably
owing to its topological features of few high mountains and torrents. The
Boso type, recorded firstly in this report, was concluded for the present as the
same type as the Shinji-ko type of Mrzuoxa (1974), and its relation to the
large-dark type B suggested by M1zuno (1976) was left for the future exami-
nation.
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Fig. 1. Collection points (cross marks) in the Boso Peninsula. Figures
along the shore line and streams show respectively the ordinal number
of stream, and collection points in each stream, as shown in Table 1.
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Table 1. Number of individuals obtained at each collection points. Five colour
types of Rhinogobius brunneus were shown by the following abbreviations.

Fiver River  St. Type 42 2 i 89 2| ¢
No. #0,{30 C8 DA CO LD 3 5 90 Shinmei 1 194
1 Miyoko 1 43 Mitore 1 3 2 v v
2 2 7 3 33 10 16 1
3 3 2 7t . .
4 4 3 91 Gobiso 1 73 1 &
2 Homono 13 44 Kanito 1 2 s ot B ; % 5
2|
3 Murcta ) H 2 s 93 Minato 1 38
3|9 45 Kou 1 4 2 5§ f 51
4 i engen 43
p 46 Shioni ] 1o 2 13
s 3 7 95 Jirona 1} 27
7 2 L3
8 | 47 Ishizeka 1 12 vs botmeent 1
4 Shinden 1 2 & earent ) P
2 48 Nogoura 1 13
3 2 H 97 Higashi 1
5 Yomokura 1| 3 2 45 Hazoma s 193 96 Suberi ! n
6 Yourou 1112 13 50 Banda 1 15 - 2
2 51 Sunosoki 1 3 2 ?  Ubara 5 A
2 10
% g 100 Haweshiro 1 4
T i s 52 Mishikovans | 2, . g
8 Imozu 1| os | 53 Nemoto ) Do 101 Tebera ] 1
9 Shiizv 1 3 | 2 7 il oy 7
g | 54 Konuma 1 2 5 4 8
a2 s 55 Sakai 1 22 102 Kushihoma 1 $
5 56 Kebara 1 38 2 o I
10} Homayuky; | 57 Sunomiya 1 K- 4 1315
N1 Kubota 1 4 2 5 Vo5 Famg 1
2| 5
. . | 15 28 jEbilvSrs ) 104 Incko 11 2%
12 Kuranami 1117 59 Sono 1 & 3 2 45 1
138 Dlette ! 60 Tomoe 1 2 105 Shimizu 1
2 2 2 1 2
14 Obitsu 11 5 25 3 319 2
2 %5 61 Sunadori 1 2 1ot shiod :
icde 53
15 Yono 1 s e §2 /Nggan ! s 2|23
¢ ] 2 3|70
4|52
13 iKezosuda; % 63 Shioura 1 5 5176 1
3 &4 Fudou 1 3 2 . $
3 &5 Kawaguehi 1 4 4 107 Isumi ; 71
17 Hotozowe 1 | 66 Kawajiri : 13 6 3
18 Ko 1| 3 s S7* 328G ) 5| ¢
; § s
: 48 Shinden 1| 4 al &
. 6% Maruysme 1 33 9113
19 Kowana 1 2| 2 10 1
20 Iwese 1] 34 3 14 108 Ichinomiyo 1
21 Kokub 1 15 2| 3
Puves 70 Onchaku 1 219 315
22 Some 1 2 10 H
; 3 i2 3
z 71 Mihere 1 8 gt
5 2 19
A 3 5 109 Nobaki [ARE]
23 Minoto 1 3 19 72 Moura 1 13 1 110 Hori 1 i
2 { 2 2 111 Makane 1
3 oA | 73 Ganda 1 2
5 3 74 Namiiri 1 3
24 Byokko 1] 140 7 75 Chouje 1 3¢ 5
2| 2 7t
25 tHonma 1 Yo 2 iz ¢
76 Mutsuai 1 112 Sakuda 1
26 Fuuki 1 40 2\ 53
0 . 77 Hikida 1
27 Shibazoki 1 113 Kide 1
2 ) 2 78 Honance 1 Ll
3 2 | 79 Kanne 1] 4 i 3
4 2 s
28 Kanaye ! 80 Sugol 1 114 Kuriyoma 1
2 24 2 3 2
3 ! 3 1 3
29 Koiso 1 ? i . 4
30 Motona 1 3% le ;”’: : j ? el
Meiba
Hot 1
jlz S:'qh' 1 jl l 2 115 Oobu 1 e
SRS I | 83; iSere ; L 116 Shinber: 1| 2
33 Yoshihoma 1 5 1 84 Komo 1 3 117 Shin 11 5
34 Sunade 1 5 z 86 11g  Meno 1] 2
35 Sakume 1 73 i 5 119 Yososhi
2 a8 5 2 120 Isomi
Mat ki 1 Kobetek 23
BT il 5 85 watsusoli ] 190 121 Kobotcke 1
2 z 122 Tene 1
: = 2| 56
37 Shinden 1 2 7 : 27 2
38 Shioiri 1 7 8 Yonosa 1 z
2 3 i s| ¢
87 Uronowski 1 s
37 Okamota 1 2 88 Futana ] 58 3 7
2 5 1 2 84 8
40 Dondon i 3 3 277 ¥
. - 4 15 10
41 1 17 6 5 42 19 n
<2 ! 13 89 Twei 1 2

CB: cross-band type, BO: Boso type, DA: dark type, CO: cobalt’type, LD:
large-dark type.
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Fig. 2. Five representative examples of dark bloches seen at the pectral
and caudal base of the Boso type fish.
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L, IR, BothZEd, RHEERNM, THOROHSIREMEEC X » ThLFoEnas
h, —2oDOBRARKRTZ LIXRETH %, Fig. 2 mizfgoth & BFESCEBRN X B
bh2fE~2DEMERL 7o,

3. KM ohHim
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Fig. 3 Fig. 4

Fig. 5 Fig. 6

Fig. 3. Collection points where the cobalt type (solid circles) and the
large-dark type (open ones) were obtained. Fig. 4. The same as in
Fig. 3, as for the dark type. Fig. 5. The same as in Fig. 3, as for the
cross-band type. Fig. 6. The same as in Fig. 3, as for the Boso type.
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Table 2. Various combination of sympatric co-existence among
five colour types of Rhinogobius brumneus in 122 streams.
Figures show the numbers of streams. Abbreviations of the
name of fish types are the same as in Table 1.

West Coast East Coast
o o 5
2 o B S % 16 o o N )
Type o E 0O X w owmz: ¢ ¥ 2 | Total
>~ 6 ¢ © o <o o 2 § o
sl w Rl >~ c n X - — = L
= = @ S el . % e .
. [«%4 . . (%) = o o o4 [~4
[+ o o . . o
o
Boso 14 1 1 1 1 16 34
Cross-band 8 1 27 40 1 2 79
Dark 1 22 33 1 57
Cobalt 1 3 4
Large-dark 1 1 2

Table 3. Number of streams in which five colour types of
Rhinogobius brummeus were obtained. Abbreviations of the
name of fish types are the same as in Table 1.

Weast Coast East Coast
o o -
o o o X c o N
BO CB DA CO LD [ 2 £ = e 42 2 x - 2 | Total
> o G o 0F ECE DO, c A o
) (%] Rl > c 0n X [ it < =
= . = o S . : S = :
. o« . . wv - < o o & o
(=4 o [=4 . . o
o o
o 13 22
o o 1 2 8
o 5 7 15
o o o 1 1 1 3
o o 20 29 49
<) 1 2 3
o o o 1 1
o o o o 1 1
o o 1 1 2
o o 1 1
None 5 10 2 17
Total 2.2 1 28 52 1 18 122
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Y ENIATEE T4 (TR 27T LHFED 7990 - 91) TLHEHEIhx
Moo ZDEMT, FEREWO 62 (Fhf, 19T X %), WD 41 L FHEO 88 (Fis
D EARTIgES, 1975) O 3T TORENDHHDHRTH Do HED 8390 - 91 D 3 Ak

WHL T BA, oI ECRER TH 5.
FERFEL AT OWTLSB E, 90 & L IZKEDENTHDOLTNITHD,
HEI 701X Aa-Bb BT OBESIZEATH T —F, 27 & 19125 E Sbkm F
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DI THTHL T B, BHENIFERED 6 L HAED 106 Z zh ZhitRE L, ER¥ED
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Fig. 7. Mean numbers of the specimen-obtained streams (a) and collec-
tion points (b) per 5 and 10 collection-tried ones, respectively. In some
case of (a), ratios were calculated per 3 or 7 streams.
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Fig. 8. Mean individual numbers of the cross-band, the Boso and the dark
types obtained per 10 collection points of 5 streams. The ordinate is
logarithmically scaled.
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Fig. 9.

Ordinal numbers of stream

Ratios of individual numbers among three types obtained in each

stream, which is classified by its course length. The ordinates and
abscissas show respectively the length and ordinal number of streams.



Distributions of five colour types of a goby 29
T, BHEIIEHC LTS ERL Twb, ¥, Thb OMBERE SN, —ikc

BEF LB oHER)NL 54 W Th 5 (Table 2), EHRificBERA, TR
BHERZRZRE LW WhIE—RIEE LS OFJIITRDbhich, Eho k)
Z, TiEczcRAMAAR LY, ERTCECHERARZELLZITE L0 0b
=TV ELARIRDERT WS, Z DRIEICIIE 4« DERIELEOfiuc,
OHEMFRAGBIEL TW5 X 5 Bbh b0 T, BB THMCHET 5,

2T, FIHCSCTERELGAERL TOATJINIIERTIAR, FET 18 AEET
% (Table 2), fifl L OIKFMINL 12K T, 5 b 8 RIIBIHI DL & DILFFET, [F—Hl
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15 - 16 7z 1%, Wi b K OBEA L HEMEEOB(LL Thin Wil Th » 2o iz, &
hboREIMINCEET S0 5 HT, BHEOELNZr-7) (2-83-7-8.
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DIRFIEZE D > T Do HEPTICI L b, BRENHET 5 (100~105), BEEF .
B DI CEECLEERHEL, FREEMARKE S (105~108), HiFdtio 122 %
THERIEDZEROND, 2D XS, T HEEILEILUN L D HRAEEL T
WhHEWZ Do i, FATIIC BT BB E OSHRTTIZZEZL RO NS, M EDRERES
4% (A - Bt zhZhd - B EETERS) S eEitLicos Table 4 ¢
Z)O

Table 4. Figures in the brakets of columns A, B and C, show respectively the
rates of the specimen-obtained streams per 5 collection-tried ones (A), the
percent rates of the specimen-obtained collection points per 10 collection-tried
ones (B) and the mean number of specimens obtained per 10 streams (C).

; Ordinal no. | Collection A. 5. o X

igion of streoms streams| BO CB DA BO (B DA B0 (8 DA | Total

- Northern R.Miyako 1- 22 22 14 8 0 17 9 0 130 84 0 214

% | and Middle - R.Some (2) (18) (o) [en|ae o [l as @ | G2
e

L R.Minato 2 28 23 2 39 32 12 701 280 993

5 Southena e nesiinoaglal 23z ol 2 le3) (48) (40) | (4) | (¢8) (56) | (2) |(123) (49) | (174)

R.Nishikawana 2 41 34 2 71 39 2 217358251 24246

|| S =6 R nsleo|| B2 04 23 (02) (39) (32) | (2) | (¢8) (38) | (02)|(209) (24) [ (233)
-5

A5 Middle ond |R.Shimizu . 16 2 0 30 2 0 503 3 0 506

a° Northern SEprn el 0oR1 22 L8 (44) (06) (0) | (42| (3) (o) | (70)| (04) (o) | (70)

Total 1-122 122 SRR e sy s o e 0 7 09 TR [ R A B

(14) (32) (23) (18) (42) (24) (22) (102) (18) | (142)
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Fig. 10. Schematic representation of distribution patterns of three colour
types of Rhinogobius brunneus in the Boso Peninsula. The ranges of
the Boso, the cross-band and the dark types were shown by horizontal,
vertical and diagonal stripes, respectively.
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