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Comparison of internal morphology between the scarlet crucian carp and crucian carp,
Carassius aurvatus langsdorfii from Lake Harutori in Kushiro, Hokkaido

Tsutomu Haryu * and Tokimasa Kobayashi **

Abstract

Internal morphology of the scarlet crucian carp from Lake Harutori which is natural monument was examined
and compared with that of the crucian carp, Carassius auratus langsdorfii.

Counts of scarlet crucian carp. Gill rakers on first arch 41—49 (average 46.3) ; pharyngeal tooth formula
4,0,0—0,0,4. Proportional measurements of scarlet crucian carp. Width of pharyngeal bone in length of
pharyngeal bone 2.6—3.2 (2.9) ; length of intestine in standard length 2.7—4.9 (4.0).

Counts of crucian carp. Gill rakers on first arch 37—50 (average 42.4) . Proportional measurements of crucian
carp. Width of pharyngeal bone in length of pharyngeal bone 2.8—4.0 (3.3) ; length of intestine in standard
length 2.2—4.8 (3.6).

In number of gill rakers and proportion of width of pharyngeal bone in length of pharyngeal bone, t statisic for
the two means respectively denoted significance at the 1% level. On the other hand in proportion of length of

intestine in standard length, there was statistically no significance for the two means.
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(left)of the scarlet crucian carp.



M ESRETHEFRICES T 2 7 & 7 FORNETEED Hk

QB B E

K=Y ERTH S ARREFH6~228m D M5 13 €
FHA3184~778mnC. FH5H3374.3umTH % (Table 3),
Fhe. BREAEARTDH 2 A REHE106~177mm D 355 14 #iFH
73300~803mmC, Ft553524.9mmTH B, (Table 4 ),
3. ETHETIDER

(1) #BFEK

Fig 5T &I 7+ 0AROEEIZ 7 F D&
FicgEnz s, BESFESHETRKEI EL -7,
Thbb, E7FOE-—NE7F L0 bHOHVHITR
STBYH, E7FDOENE46.3THL2DENRL, 7Fi3

L24TH2, MEDFD t REEToEI A, t=
4.356 (d.f=32) &% D0 1%DREBRETEHEEMSED
sSntz,

(2) WHEABIELL (WIEE R, HEEEE)

7 QOREBIELLIZ & 032.6~3.2T, FH»2.9
TH% (Table 5)o —FH. 7 F TREMH2.8~4.0T,
SEEMETF LD b REL3.3TH B, WIEBIEH 2 &
REoBE»6HRDbLLEDHMFig. 6 THB, hnsd
bSO XS, E7FDHERRZ 7 F LD L ERI
BWEERL, MEOFHD t MEEIToI2 25,
t=3.957 (d.£=29) %R D0.1%DBERETHEELENRD

Table 1. Number of gill rakers, width and length of pharyngeal bone and length of intestine in frozen specimens
of scarlet crucian carp. N:number of specimens; SD: standard deviation
Standard Number of Width of Length of Length of
Specimen length gill rakers pharyngeal pharyngeal intestine
No. (mm) (mm) bone (mm) bone (mm) (mm)
1 137 45 5.9 16.5 —
2 143 48 6.1 17.0 —
3 145 46 6.6 18.5 —
4 150 43 7.3 19.6 —
5 157 48 7.3 21.0 —
6 141 41 5.4 17.2 —
7 145 48 6.0 18.1 —
8 147 44 6.7 17.1 508
9 165 47 6.8 20.0 732
10 157 47 7.3 19.3 730
11 166 46 7.1 20.0 796
12 210 46 8.4 26.4 1,028
13 211 48 7.9 24.6 832
14 206 49 7.7 25.0 747
15 157 49 6.4 18.5 595
N 15 15 15 15 8
Range 137~211 41~49 5.4~8.4 16.5~26.4 508~1,028
Mean 162 46.3 6.9 19.9 746
SD 25.512 2.289 0.823 3.097 155.526
Table 2. Number of gill rakers of crucian carp.
Standard Standard
length No. of length No. of
(mm) gill rakers (mm) gill rakers
200 46 94 38
208 44 92 39
172 44 80 38
191 43 218 46
182 42 216 42
169 40 188 47
178 41 184 44
161 41 166 45
150 41 172 43
150 39 156 50
142 41 157 37
126 39 130 42
108 44 180 44
124 39 168 44
107 46
No. of specimens 29 29
Range 80~218 37~50
Mean 157.6 42.4
Standard deviation 37.332 3.099
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Table 3. Width and length of pharyngeal bone and length of intestine in crucian carp fixed with 10%formalin. N:
number of specimens; SD:standard deviation
Specimen Standard Width of Length of Ifengtf.l of
No. length pharyngeal pharyngeal intestine
(mm) bone (mm) bone (mm) (mm)
1 66 3.2 8.8 212
2 78 3.3 10.5 193
3 86 3.6 11.0 188
4 96 4.5 12.4 314
5 104 4.1 12.3 184
6 118 4.8 15.9 195
7 123 4.6 16.1 196
8 139 5.4 17.1 312
9 149 6.0 18.8 368
10 157 6.0 20.0 351
11 169 5.4 20.1 490
12 175 5.5 22.0 511
13 183 7.3 22.1 596
14 193 7.2 27.2 417
15 207 7.0 24.7 778
16 228 8.1 27.2 683
N 16 16 16 16
Range 66~228 3.2~8.1 8.8~27.2 184~778
Mean 142 5.4 17.9 374.3
SD 48.655 1.492 5.879 190.349

Fig.4. Intestine of the scarlet crucian carp.
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Fig.5. Comparison of number of gill rakers between the
scarlet crucian carp and crucian carp.
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Table 4. Length of intestine in frozen specimens of
crucian carp and crucian carp. N:number of
specimens;SD: standard deviation 4,or °
Total Standard Length of o °
Specimen length length intestine ° °
No. (mm) (mm) (mm) © o ° °©
5 o o .
1 200 160 604 - o o -
= 3.0F o . o
2 140 106 422 @ N .
3 152 118 400 z ° .t
4 161 126 472 °
5 172 136 300
6 203 158 503
7 217 168 557 2.0 . ‘ : L
8 236 177 523 50 100 150 200 250
9 — 140 665

10 219 170 803 Standard length (mm)

N ’ 10 10 Fig.6. Comparison of width of pharyngeal bone (WPB)
Range 140~236 | 106~177 | 300~803 g.0. Lomp phary
Mean 188.9 145.9 524.9 in length of pharyngeal bone (LPB) between the

SD 33.639 24.223 143.102 scarlet crucian carp ( @ ) and crucian carp ( O).

Table 5. WPB in LPB and LI in SL of scarlet crucian carp and crucian carp. WPB:width of pharyngeal bone; LPB:
length of pharyngeal bone;Ll:length of intestine; SL:standard length; N:number of specimens; SD:standard
deviation

Scarlet crucian carp % Crucian carp * * Crucian carp *

Specimen SL WPB LI SL WPB LI SL LI
No. (mm) in LPB in SL (mm) in LPB in SL (mm) in SL

1 137 2.8 — 66 2.8 3.2 160 3.8

2 143 2.8 — 78 3.2 2.5 106 4.0

3 145 2.8 — 86 3.1 2.2 118 3.4

4 150 2.7 — 96 2.8 3.3 126 3.7

5 157 2.9 - 104 3.0 1.8 136 2.2

6 141 3.2 — 118 3.3 1.7 158 3.2

7 145 3.0 — 123 3.5 1.6 168 3.3

8 147 2.6 2.7 139 3.2 2.2 177 3.0

9 165 2.9 3.4 149 3.1 2.5 140 4.8

10 157 2.6 4.6 157 3.3 2.2 170 4.7

11 166 2.8 4.8 169 3.7 2.9 — —

12 210 3.1 4.9 175 4.0 2.9 - —

13 211 3.1 3.9 183 3.0 3.3 — —

14 206 3.2 3.6 193 3.8 2.2 — -

15 157 2.9 3.8 207 3.5 3.8 — ~

16 228 3.4 3.0 — —

N 15 15 8 16 16 16 10 10
Range 137~211 2.6~3.2 2.7~4.9 66~~228 2.8~4.0 1.6~3.8 106~177 2.2~4.8
Mean 162 2.9 4.0 142 3.3 2.6 146 3.6

SD 25.512 0.194 0.761 48.655 0.343 0.644 24.223 0.780

% frozen specimens

% % specimens fixed with 10%formalin
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Table 6. Number of gill rakers, proportional width of pharyngeal bone (width of pharyngeal bone/length of
pharyngeal bone) , proportional length of intestine (length of intestine/standard length) of genus of
Carassius. Hibuna (scarlet crucian carp) from Lake Harutori; Funa (crucian carp) from Lake Harutori;
Kin-buna: C. auratus subsp. ; Gin-buna : C. auratus langsdorfii ; Nigoro-buna : C. auratus grandoculis ;
Gengoro-buna : C. auratus cuvieri. A: results from this study, B : data from Kafuku(1985), C : data from
Miyachi et al. (1976). Figures in parenthesis denote average value.

Data | Hibuna Funa Kin-buna Gin-buna Nigoro-buna Gengoro-buna
A 41-49 37-50 — — — —
No. of (46.3) (42.4)
gill rakers B — — 37.8+1.84 48.2+1.81 — 102.848.44
C — — 32-55 42-57 51-73 92-128
Proportional A 2.6-3.2 | 2.8-4.0 — — — —
width of (2.9) (3.3)
pharyngeal B — — — — —_— _
bone C — - about 3.0 about 4.0 — about 4.6
Propotional A 2.7-4.9 | 2.2-4.8 — — — —
length of (4.0) (3.6)
intestine B — — 2.6940.443 3.46+0.395 — 5.68+0.906
C — — 2.1-3.0 3.1-4.9 2.1-3.0 4.9-7.2
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