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On the Skeletal Abnormalities in Marine Fishes.-]
The Abnolmal Marine Fishes Collected Along
the Coast of Hiroshima pref.

Toshihiko Martsusato

Increasing levels of pollution in thé marine environment, research of the abnol-
malities in marine fishes are carried out a index of pollutions.

In the Inland Sea, especially in the coastal area of Hiroshima pref., a plenty of
abnormally shaped marine fishes have been collected by commercial fishing boots.

In this papea, some skeletal abnormalities observed along the coast of Hiroshima
pref. since 1970, were discribed. ‘

The samples are included 16 samples, 9 species and 35 specimens, and are
examined elaborately by roentgenography and other methods.

The result obtained in this study are as follows;

(1) Main pathological symptoms, a.) osteoclasis in vertebrae, b.) crooked
spine, c¢.) compression and fusion of vertebrae, b.) deformation of frontal
and other skulls, e.) deformation of opercle, subopercle and other membrane
bones, f.) lose of caudal vertebrae and caudal fin.

(2) Each specimen from same sampling has shown the same symptoms.
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Table {. Source of the specimens.
Sample no. Species. el}j;;nib; ; d Sample collected.
Date Locality
1 Mugil cephalus L. 1 1971, Jan. | AESE A kazaki
2 ” 1 1971, Feb. Kure, IE-:ISiF;iII?;wa river.
3 % 13 1971, Jul. ”
4 ” 10 1971, Aug. Off shore Matsunaga.
5 ” 1 1972, Jun. Off shore Otake.
6 o 1 1972, Sept. y
7| Lateotabrax Japonicus (C) 1 1971, Jul | Hireshima, oo
8 ” 1 1972, May. | Off shore Itsukaichi.
9 ” 1 1972, Dec. Off shore Otake.
10 Mylio macrocephalus (B.) 1 1970, Dec. Off shore Ono.
11 Callionymus richardsoni B. 1 1971, Jun. Off shore Onomichi.
12 Navodon modestus (G.) 1 1973, Jan. Off shore 6take.
13 Sebastes inermis C. et V. 1 1971, Jun. Kurahashi, (Izllzgsa};%?na.
14 Platycephalus indicus (L.) 1 1972, Dec. | Off shore Itsukushima.
15 Lepidotrigla microptera G. 1 1973, Jan. Off shore Iwakuni
16 Kareius bicoloratus (B.) 1 1973, Jan. Off shore Otake.

* Yamaguchi pref.
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F ke <K 5 Mugil Cephalus L., 1B
TEFI464 1 A22 23 S hic b 0T, YHEEIhI26B0 5 b 1 BEOASHR LORT SRS bh
1o

HF - 300m, HTEMRE : 30cm, fKE 8608, AR ARBIEE, BERMLCHEBLL, SER.
FEEERE L HEL, RERSENPLPEE LT 5, etk BE 5 L0 KF OWFECREE LT
%, (Plate I, Fig. 1, 2)

X7 — & W, “REE 30 K.V.P, ZREH 2. 5mA., FERH 106 sec., IXEBEHE 60cm, {F/H 7 4
Nk, BEVTT 9 s AT ¢ s GERER), 7oRBEERE 0987 4 4 AZHTO &ER bR LT
H5o

BEER : HEE vertebrae No.1~23 W, Hifk centrum ks XUWHEME neural spines, WERE
neurapophysis, M%7 haemal spine, IfI%%2# haemapophysis T Zh BMEN, HENe22~
235 R4 (Fusion), SHEARIMAE, FHOBEMY, KFEHAHEEN6~8, 9~11, 13~15 17~
18, TEFEHHEEN.7~9, 12~14, 16~18TEHEThIED, WhPAFEREMN Spiral curvature
2T5, HEN 9 OREHECEIR (FHEEEINBRE KB RERD LB EOLEIEE.), [



HEWE rib i, %385 internal spine JEHi, ZIHTHLOnSV. HEARCHL, HE
BR (cranium length) 2300F WA, BHHE (HE, BE ®ELOMETEEEY) Lofiod
RSB ERD bhity, (Pate V], Fig. 1, 2) ‘

= fl2 fafE: <S5 Mugi Cephalus L., 1E

thiE : 220m, HESELESE © 23.50n, (KL : 2602, SMITR : EIRIIEE, (RRMAEE, KFEHACEM.
(Plate 1, Fig. 3, 4)

X5 — 4 EE25K. V. P, 25mA., 60sec.

T 25 K. V. P., 25mA., 30 sec.

FIER : AKPHEIHEE N16~18, 21~23 BEFFAHEE Nol0~12, 12~15 AT EM, He BN 134
B, Ao HBN13, EHMET% D b OoMEF e, WP EDEERRED bitd, HEN b D
OHEATIEARE:, #ENu15, 16, MEH, 17, 18, 19, 20, 2UMRHEMZEN., #HEN12, 13, 147z
LHELAARALE s BB R L OHEF OMICITEFILES bhicl s, (Plate VII, Fig. 1, 2)

iE B3 ffE: ~HK5 Mugil Cepkalus L., 128
ARG, WAW6E 8 A 128, AEC, FA—KIRTEHEORERBEOHTHY, YAREShETE
PISE LIRS LicksE, LRECHERENRD bhichDTH %, BERIEAEEFC LD Rixbs, RE1S
HEF LT, A—RECES CFRRFHIE UTRE L,

Z01 ,
A5 1 16.6cn, HEEMRE : 16.0en, A : 548, AMEPLE  BEEALREIES bhvky, (Plate I, Fig
501, 6D1)

X5 — % : 95 30 K. V. P,, 25 mA., 70 sec.,
HifE 30 K. V. P., 25 mA., 60 sec.,

FIER : #EF No 12, 13FH, (BHGHEE OmEdRc, BRI EERo bhxe) #
BN, O RS, BI10MMPEEMER, MCIRELED bhicl, Plate VI, Fig. 1, 2)

ZD2

5% 1 16, 0om, HEEHR : 16 4om, AEE0 L, SHEATR « AAMREE anal fin bRETEH, BELE
Riyiom, FHIMWEMTH B, HEETE CHIMGIEEOH AR MRS bh s, PAHMEALEHEE
BHEELCR SN THD, B > AmE ¥ L 5 5, (Plate I, Fig. 502, 6D2)

X5 —2: 201 ERTo

BAER © #EEN16rR I CE T, B fIE skoliosis #8945, HEANI3, 14MRHME K,
T BE LD bhicl, (Plate VIII, Fig. 3, 4)

Z03

s 12.2om, HESEMAGR : 12.7em, {RE 1 308, SNFETR : £ 02 OFFREFAR, GHRMNREESRRme
DN, IR LD Hbhvicy, (Plate I, Fig. 503, 6D 3) '

X7 —2 :F01EM T,

HRERNISEHT, FHCAEVCIIEMEE RS2 EN, A& LTEIER LT %, HEN14, 16WEH
i, MCIIRE RS bhisy, (Plate VIII, Fig. 5 ,6)

ZD 4

ekt 12.2om, HEEMR - 12.60m, {KE 308, SMEETR : REZRE® Shity, (Plaate I, Fig. 70
1, 801)

XBF—2 2D 1 ER T,

B - HEENI3FHT. MRS, EENIZEIC L), HEENa12BART & 14U T B ORI A



PIRKFTRE L VB - T b, FOMICITEBIIES bty (Plate IX, Fig. 1, 2)

ZD5

fhR 111 0o HEREGRR 11 6om, {KEE 22, SHEETIL : AAIRRIRAE b R ERIgEE, PIEREIPIICIT
HmMNFZEH s, (Plate I, Fig. 702, §8D2) )

X7r—a: 01 &L,

BACHR : HEBNo14, 15[, 17~ 188, HEB N L2MEHE M. MICIXRFEILRS bhig, (Plate
IX, Fig. 3, 4)

ZD6

& 12.8m, HEMAE :13.4om, {FE 358, SHPTR 205 LR AEMREE LRI,
(Plate I, Fig. 703, 8D 3)

XBF—2: D1 LA

FEER  HEENITEFBRA. RI6EFIRE, FRSFIMENITEFLE, E & UORFEEf, % oft
IR bhicy, (Plate I1X, Fig. 5, 6)

Z0T

hF @ 10.cm, HEEME ¢ 1l.2om, {AE 228, SMRETR ¢ AHARSE BRI X5 .
(Plate II, Fig. 11, 2D1)

XF—2 D1 LA,

BRER ¢ #EENS, WUEH. FE1L, 12, UWEhZThESINEANCTED, #HE4~6, T~9, 12~16TK
SER AR, #NI0EAE B MCIXBEIRTRD Mgy, (Plate X, Fig. 1, 2)

Z0D8

hE12. 0cm, HEEAER  12.4om, FE 218, SHHPTR  BREERD bhigy, (Plate II, Fig. 1 02,
202

XF—2: D1 ERTCo

FER : HEENISEH, Nll, 12, 4ESIAE, HENII~144CEC B, #ENI2MRHE . 8N
8, 9, W0AEAWERE, MCXEBITD Shicl, (Plate X, Fig. 3, 4)

ZD9

B ¢ 8. 9om, HEEMRR 0.5, {hE : 168, SERTR ¢ £&HE skoliosis. (Plate II, Fig. 1 & 3,
20 3)

X#F—x:%xD1 &R,

FRER - HEEN14, 16D 2 #FCHH. LRI, HEENI3~17 F TR Bl #ANe13~15
£ OGS E T, MCITREELED bhity, (Plate X, Fig. 5, 6)

ZD10 i

fRE 11 60m, HETHR  11.6cm, {45 : 2568, TR : AFERD bhisl, (Plate II, Fig. 1o
4, 20 4)

X@F—2 1 D1 ERT,

BSER : FEBENo3~4, 4~5, 5~TThZThoOMEEHETE, TR ECEEDRn, B
EERBRRD bRIc, (Plate XI, Fig 1, 2)

ZD11

BB s 11 4em, HEEERE : 11.6m, KE 248, SRR AERZED 5hicv, (Plate II, Fig. 1 ©
5, 2 5)

X7 —2: D1 LA L,

BIER : HEEN 9, 160 2 AFFCHT. AEIICIREIRD bhic 2, BREMRIIER  BE ORI
RORBETT. MCIRBERRED Shsy, (Plate XI, Fig. 3, 4



ZD12
RE 1 10.5em, HEEME : 10.7cn, A 1208, SMEETR ¢ BEIES bhsys, (Plate I, Fig. 1 ©
6, 20 6) '
XBF—2 01 EFT.
HEER ¢ HEE N4, 150 2 HFTEH. HEENII~14KFE LR EM, HeBEN 10AEMIE Bk, it
IS bhfc\ . (Plate XI, Fig. 5, 6)
EF3DEED
LREDOBRBEOWUREH LR FLERIIROLEY THD,
1 SORFEEEL6 G, > bAENME—HANEIIIC X 5 BREILS FlTh b, o6 ik
L BEIZD LRI - T,
m CEEERTIE, HEBEH06], HEARBNEDOSLAS 2 6, MREHEY 16, FEH 36, mEmsE
161 FEd 1E, WEEl4THD.
o~ HEROFIEALY, HEENIS, 14, 16283 FhTh 34030, Nl52i2 4, N5, 8, 9, 17, 2%
16cdh 5,
= F—EGEEEETESNL, SEMN 16, 2= 446, 1ENSFITcHb,
& HRBEHOKFIL, KFHREIS L, BERNTOEBIILEN I,

E fl4 fBfE: <85 Mugil Cephalus L., 9E

AN, FERM6E 8 A12A, KREBRMKEMHEOE KL TRRA I, BHTES DAED < K5 O
b LIREBROATH D, MEREIhIESEOERFTAD > LIORDOALZKRE LIER, IBCHERE
MERD bitic,

ZzD 1

ok 1 25. 6cn, HEREfRR ¢ 25.7cm, {AETOE, AR &FCEGESE Kyphosis. & FILZED
Shlsv,

X#5 — £ : %E 30 K. V. P, 25 mA., 70 sec.,

HITE 30 KoV, P, 25 mA., 45 sec.

FRER : BN 7~ 8 HIfRH,. HEEN 1SRG, RN 8 MRHI—IIEE, BFREEKTE, B IOEE
IR OB, FOMITEENED bhit s, (Plate XII, Fig. 1; 2)

zD2

fhf : 18.6m, HEEMEE : 18.9m, A : 1208, SR : EEREHRICHES, IR EEED
bhicvs, (Plate II, Fig. 3, 4)

XHF—2:FD1EF L,

FIER AN 1, 6. HEENels, 16HHEN, HBNe6 LIETE LB CIRETHRAI RIS 5. #EN
6 ~17HRPISHIBE T EY. FISERH—FEE, MCIREEAS bhil, (Plate II, Fig. 3,
4 :

XBF—-2: D1 EFHC,

FIER  #ANa 1, 6BiH, HEENIS, 16BHEM. #HEHNe6 LT B CIETHANRR S, #EN
6 ~17THR ISR E RN . FISHRE—TIEE, MICTREIRD bhisl, (Plate XII, Fig.
3, 4)

D3

R 19.50m, HEEMR  19.60m, {FE : 1158, SFHR : BEEED bR,

X7~ D1 LA, '

BEER BN, 5, WUHF. HEENIEE—TEE, N15sE S, SHBEOER, ©OMCRIR



113D bRy, (Plate XIII, Fig. 1, 2)

zh 4

b5 - 13.6om, HEEMRR ¢ 13.7m, {KEE 478, SEPTR : BEORISE lordosis. F DMICITREILR
»ohiy, (Plate II, Fig. 5, 6)

X5 — & FHE30K.V.P, 2, 5mA., 75sec,,

I 30 K. V. P., 2.5 mA., 60 sec.,

FIER - HEENe 8 BT, THICH: 5 TN 8 BHLLNCE RUEART & DA & CIRB 1T M, HESNu13~14F
FIEE, HEFIBLBERAET TR, MICTEEIED bhity, (Plate XIII, Fig. 3, 4)

ZMD5

i : 14.00m, HEREMGCR @ 14.3cm, {REE : 628, SHEPTR : £40VEE, KPEHFAECER, (Plate I,
Fig. 7, 8)

XBF—2: %04 LR T, :

BIER : #ENe 5, 150 2 AFTCEH. FANIs~16BiF, #ENISHRIER,. FNISHEME, s
HEEE—MEM, FRIKER IOBESFCER, TOMCIREIRED bhiy, @late XIV,
Fig. 1, 2)

D6

#E : 10. 0cm, HEFE{RE10.2em, {KE : 198, HEHR : BEILED BRI\,

XBF—2 1204 AL,

FIER  HEENe 1 B FREMRT KT B L0 BEH R C BE OFfh, ik 2% 133D bhiuw,
(Plate XIV, Fig. 3, 4

DT '

fef 1 13.5em, HEEFE : 13.7cn, {KE 428, SFATR  BEIZED bR,

XEF—2: 204 LT,

FER : #EENIEH. FANIBLELHEGAFACEE, AMd5~6, 6~7, 13~14B5H. #ENI3,
14, 15, 16MEMEL. FREAKFEHFRHCEEORM, ZTOMICIREIZED bRV, (Plate
X1V, Fig. 5, 6)

zD8

thE 1 17.5em, HEE(RS : 17.6m, (KT : 558, FMFFTR : REZZED bRl ,

X5 —2: 204 LR T,

TR D HEBE NS BEN,. MMICIIEEIIRD bR, (Plate XV, Fig. 1, 2) |

ZD9 v |

ff s 14, 4o, HEEAR  14.9cn, KE 548, SEPTR  AREERRCEE. BEKEAFECE
1118

X@g7F—2:xD4 LA,

BRI HEEN6, 7, 1503 AFFCEH. ChABLOBHRICLD, Nb5~7T7, Nld~16TEE LTAEH
FIC R, HEBNo 7 LI L FC R, + DML BRELRED b/, (Plate XV, Fig. 3, 4)

EFADEEYD

FEGI 4139 BEOBRERICOVTHEF L, EERIKO LR TH S,

A P S EIRER® by,

m BERCE, BRI T, FRE 6, SHEME 16, FEM 25, FRE 1A, BR
DIREE 2 Bl EMERERTH B,

N HEBEIEALT, N15A3H, N52324l, N6, 7, 8, 135% 141TH5S,

= F-EGHEEFETEL, 3EMN 16, 2ER 24, 1E4FTHS,



F MEEDEIRALTIL, HEENe 1M 3, Nob~6232M, N6~ 72526, Nol3~14232 @, = Dfth
16IcH 5,

~ BREHOETALITAL, AFHAOLH 3H, EEHADOHMN I, WHRL3FITH-7.

b AAES R TCOMEE DA S RO bitd,

i 5 fBfE: <+ F Mugil Cephalus L, 1E

s 27.0em,  HESE(RE: : 36.4cm, fRKEE: 6908, SMEATR : &0 ER JEH. HRBEEOIE,
(Plate III, Fig. 1, 2

X5 - : HE 25 K. V. P, 2.5 mA., 120 sec.,

I 25 K. V. P., 2. 5mA., 75sec.,

BER : HEENISETTE, AN 5~7, N11~13, Nl4~16FEER L OKFHACHE Bl S,
B, SEEREMEN. HENI3~16D4MENIEE, FN19, 20MEH—HBEHR. FN.19~22M
ERHIEE, WEO—TEl, FBIAANE, HFeaEiciabiE, FH, BEREORFERZD bR
%o BBFOMICITEEIRED BRIV, (Plate XVI, Fig. 1, 2)

EFl 6 fmfE: ~X 7 Mugil Cephalus L., 182

AP, BFUTE9 A208, FEEAMHORERRMAG LY, FECRESh<RT41E%, BRE
AORBE LTHEALLLOD 5 HD 1B THE, FEEIBDbAOINBRTAAD 1RDOLTHY,
ZH GRS 9 B12B 22520 R ¥ COMMCRB EINI LD TH 5,

e 1 18.0cm, HEFE(AE @ 19, 0cm, {RE : 1408, SR : BE DM (shortening) R bhbiEh
CILEEE I RIS by, (Plate 111, Fig. 3, 4)

X7 — 4 : %E 30K. V. P, 25 mA,, 70 sec.,

B 30 K. V. P., 25 mA., 60 sec.,

FIER © HEBNo 8 ~ 15K HEFE MATE e —H B L RD SR ABHRA (Fusion) LD HhiLv,
HEBNo 4B HTE, AN 7 ~ 4R e MN ISR BT, FiNe 8 ~ISHHEZRE N, 7ok, BHE
frontal BHIERROBEHIALNLIME L B b, TOMIIERFTIIRD bNLL, (Plate XVIL,
Fig. 1, 2)

i BT ffE: AX+ Lateolabrax japonicus (C), 1R

B : 37, 80m, HERIAEAT. 4om, {ATE: 1,100€, SMEATE : fhefhiR < B, (Plate III, Fig. 5, 6)

X5 — » : %E30K. V. P, 2.5mA., 180 sec.,

{fIE 30 K. V. P,, 2.5mA., 120 sec,,

B - HEENe 4, 16, 19%FONCAEHR, Nell, 20, 26%PICEREFCHEE, % < OREFTED
LEEEW, T LA TNTOMER, DFMER, 89, EBERZED LD, FHCHEEN 9 LI
DOFIEINCIIS DBV EARD bR D, FiEGEE, BEECREEILENPR,  (Plate
XVII, Fig. 1, 2)

E I8 MfE: AX%F Lateolabrax japonicus( C), 1

R 1 41, 2om, HESE(RR @ 58.00m, 4KE ¢ 2,5008, SR - AR El. EEHROBRSE
TH5, (Plate III, Fig. 7, 8)

X5 — 2 E30K. V.P, 2. 5mA., 180 sec.,

FAER © FREFEETACEN. SHEAMETE, #EN1~2 5. AN 7 8E, ZH. &M
(LIRS R, —SEITE, SOEWETEY, 2 »IOERERFOLOLRDbRE. B2 #FT



THEFOGEHEY, ETHFATERZDOND, ZHEEHETTOMITIE HBHERTE 1147v,  (Plate
XIX, Fig. 1)

fE P19 MAfE: AX* Lateolabrax japonicus (C.), 1R

i 1 27, 8em, HEERR : 28 2om, {KEE36.88, SMEATR : BIERA. AERLH, LEENT, Wh
% [pughead] REZET 53, BRIIPLKEL, EHCMET . LEFOEHCE, WEFL LS
B L O3, a1 77 - M RIGRZEI D by, (Plate IV, Fig. 1, 2)

X5 — & t TEI0K.V.P, 2.5mA., 75 sec.,

il 30 K. V. P, 2. 5mA., 60 sec.,

FIER : BF frontal EH~NEH, 28 Vomer /), BifE parasphenoid FiFEE N FT5HE
prefrontal, L#%IHH supraoccipital B, Z DMEEEFE & bICEN., MEETEN, *OMBEH#
F, F#ETEFCIEREIED BRI, (Plate XX, Fig. 1, 2)

£ B0 AfE: 7 = &1 Myliomacrocephalus (B.), 1R

% 1 21 ocmfEE AR 1 35 0cm, (A : 6908, SHETR : BRERIER LU RICHE S fakE, RasORE
BRENRD b D, EEOHLEE, WAREES S, (Plate IV, Fig. 3, 4

X7 — % : filE30K. V. P, 2.5mA., 60 sec.,

FHER © HEENe21, 22, 238 L OUVR EBH urostyle, TE# hypural, E#ERSEKE, HENIZLED
BRSBTS T/ ME, BRI 3 EEECEY, REREED 3 »INCENEE B b5,
B E O— S IE, HENe 7 EERAME « Y. REEHE X0 oBREE X AENCRE,
BEF oM ETIIRS bh/cy, (Plate XVII, Fig. 3)

i Bl fBfE: xR 325 Callionymus richardsoni B., 1E

i 2 15.20m, HETEMASR ¢ 20.2em, GAETOE, AMEATR : FLAEENRCER. HCRIBETE L LS
T2, (Plate IV, Fig. 5, 6)

X5 — 2 @ i5E 30 K. V.P. 2.5mA., 40 sec.,

B : BN 1~ 7 EEHWCH D, M3 BITE, AN2~3~ 4 AR, EAN3, 4,
5 AL E Rl £MEBEEY,. CIREIRD bRy, (PlateXXI, Fig. 1)

E 12 B : v~X35 % Narodon modestus (G.,) 1B

R 1 20, 0cm, HEEMSR 1 24.0om, {FFE 5008, AR WhWAEEERYET 5, HECEWT
LEREERD bV, MER IOREEOBRIKRDO LRI THE, ~Es/mEvE: 4 /4 (A0
Hb meter {§fE), ~~ ;27 Vy Mi:15% (i 7-~= 7Yy bERLAD), MEBAR:2.78/
df (AZBIEBEEHER), b 175~250mg/dl (A, M#:%, Dextro stix {#f), &K pH: 9Ll L,
ReEE ¢ B, (Plate IV, Fig. 7, 8)

X5 —% : fiE30K. V.P, 2. 5mA., 45sec.,

BIER  HEBN G ~T, 7~ 8HEITE, No8~19BMAE LURTLLMA, NITEHE, #EfkN 8 ~19
DEAFE, MEWEN. BEEFDOMCITEFIITD by, (Plate XXI, Fig. 2)

i B3 B 2,30 Sebastes inermis C. et V., 1E

fhf 1 12.0om, HEREMIR ¢ 13.5em, (A 768, AR - Bk L OEREO—TRE. RECPRE
Z OMITITEFITE D BV, (Plate V, Fig. 1, 2)

X5 — 2 HE30K. V.P, 2 5mA., 60sec.,



MIE30K. V. P, 2, 5mA,, 40 sec.,
FEER : EEN2IOFRIBE b LIEN22, 23BIERE. N21DBEEMIBRL T b, SRR EEE
Bdhie, (Plate XXII, Fig. 1, 2)

i fi14 AfE: = Platycephalus indicus (L), 1B
AR 26.4cm, HESE(AE @ 26.60m, {KEE : 1528, ASLERTH : SEGI9 O A X LSRRG ORET
X % [Pughead] %545, fliiIREILIFRD ORI, (Plate V, Fig. 3, 4)
X7 —2 : E@MI0OK. V.P, 2.5mA,, 45sec.,
AE 30 K. V. P, 2.5 mA,, 60sec.,
iR HERY. $7F SHEED. EEEHEW. ARESREY. LEERE. L OMET&ER
Ho HEBNISHAEMME R, MCIXREXRD bhisys, Plate XXIII, Fig. 1, 2)

i Bli6 fafE: H > T5 Lepidotrigla microptera G., 18
. ABNE, BRBROERAEOBBLALLDOTHS,

#HE15. 0om, A& : 1788, SEATE : Mg opercle DRE R L UEAMBRILTEN. © OBz
FHiiel . MIEREOERIIROLEEY ThD, (FWESKLE2E Af H5.) NEHKE: 7.28/
df, ~< 1tz Vv ME:52%, MUEEEE:6.08/d0, IMEE : 175~250mg/dl, (Plate V, Fig. 5,
6, 7)

X5 —# 7, MEE LIC30K. V.P, 2.5mA., 30sec.,

EfELR : IHHEE menbrane bone ODREFTH B, ELHEE T opercle, THEZEF subopercle /)N
EW. Bt preopecle S, LM TIRE suborbital, B-EIH pterygoid MBREW, HHERL O
I RELRD sy, (Plate XXII, Fig. 3, 4)

$E 6 MfE: 1 v H v A Kareius bicoloratus (B) 1B

525, 0em, HETEMRE ¢ 26.50m, {KE 4508, SHFATR © fliE L ORI the  TUIRE (& ARETTIEIL
ER2EFABETHD) DERIKRDERD THH, MEFE:4.38/d8, ~~ b2V ME:1T%, M@
WEEE 2.08/dl, (Plate V, Fig. 8, 9)

XEF — % FE30K. V. P, 2. 5mA.,, 40 sec.,

BEER : FREGERES LUKFC B AT #EN 1~10, ¥ X 0N27~37H R RN, ¥
TEEEEVIRIT 1 APTEH, BT Bl @O b5, T OMIX B 11579 bhity, (Plate
XXIV, Fig. 1)

F M, SR RNTER b DR EES NS 5, BT~ & A Chrysophrys major T,
et S., ZF A Trichiurus lepturus L., 7 v £ A4 Mbylio macrocephalus (B.) -C, =&A4, ZF I+ LM
BEBR, MAERCRAE LCLEREERETHY, 7 el 10400, BE LCRE LCREBEO—ELBbh3
7, ThBBEEC L2FRECOCTUIMMOBE L L THEBIbEBEFTI L E L, SEOEE1L
VBRI,

3 = ®

REOFRTE ERECRERT L, SRECOV CERRDOTVE, BMBEH#R L OEFSBETH
Bo Efe, Bk, M, AR O JETERFEOBELHRHTIHCE, SRMOWERA, BRBIE
DERE, BRROEEEHOHC LT BERS D, LarL, FMRERROBRRNLIh TV O



2, 3ORBCT &, —F, —BNLBEERAEOEKCET AR T, HH (1961 3 OEEREF
B OLEIIE, XU, BE (1962) 4 DEOEED D DFRFE DR EBNICHRERED, =
NI, EHAOEREHOIDOBEERER > T5, Fio, WE (196D 56 OREERMBROM
70, Hafb (1962)7) OHEERC L A EEEEFEDOIDOWH L, i1 bOEEHECHT 2EL
TeERD Y, SEIOHEEHRRERDLZBORE L LI,

BB DR DN, BARDREL EdsD, FEMARHEER S S LR TEIh -, £50
BREEACED AR, AEORAe, BEIEETAREERO—2EWL D, BEREACKST ZFH
BUADRBCDW TS EE DIERAZINL, BRELAY, LV TR DERHS 5, SR
HLCERFERIIKDERLD TH T,

OFMBAMEENICHES—~EDRELCDNT

FEOBHR 2« T2 TE, TCRES (1972) 8 23 <K 5 TOREOEEC X 5 FHEIZHE LTw
B BHEL (1970) D 1 3BE~ =7 C, HHEDOY L7 > FORWEHE LTCOBERME, i BEA (1963)10
i, KRBRYE L5 EHRAY, b, FME Q972)W (121 OEEFCET A RERRE 0T
BE, WBLEDBEN v v 7KL BFEMFE AN, BIOT7T ve=744vicld BN 2HELTH
Bo Atk (1969)12 1, =P <ADE X I VCRBFERDO—2E LT, FHFAHEHEL T 5%,

PLEDORBEFN B LWL L 51, FHE ML, —RE, 1) BAORERERCHE B,
n) YEACHEC X AET, ) BETRER I ABRCHGT TELLZENTELS, 1) TETSHLO
L LTI, AMERCERT 54 0, Pl IS4EERs 1D, REEIRERE, HoHEOREEY
DEDs, BRI 2 v 7 ENRNE TN T D, CHBICERTHEREE « ITFEROH#E LT, B
LU DM, BER X OBEEFORENERNDROZ ER3BTF ORI 5, ») KX, BAE (1963)10
B LB S DDIES, BEETOBEBFELONAFEBTRECI5FTOANEEND, ChbECL5E
OB, BBy LD BB, B, BEMREEES S EnB, ) 1%, Tk UTREROF
BERSThDD, ZOBEE, SHOEHEBCFASENORELES 2 LnS,

SERE LITEANC & %  OBFHEE « RS b s h, EI3, 4 ER»DHE LT, FHoMmiiE
REIEBbh b, EFI3D2, BIO3D31X, Bjlile 1 »FOMGEEHFACHY, EFA3IDOT, 3DIL
2 AL EOBHBICHH, TRHOBTE, HEABTIHL, LA, Lol OFER mER kX
OB ORH, Skl bABCRD bR, ThOIIHEATIHCHE L TRS LEMLY 5, bR
noHER EOBE, LR LERZOHANBLEE SBE0H 50, ThHXERD (1970) 9 o
<~ 7O LFAEEEZ bR 5, EM4 LHEFFTROPEIERELE L T2, ER 3 DFIHEREE
FOMBENRRDID, FlxiE, fEFI4 02 (Plate XII, Fig. 3, 4), 408 (Plate XV, Fig. 1, 2) @
BRI T PERN RS BN B ETH D, DL 5 IEROEROBIIB TRV, BHLRT
DHFHEBORE SO EREE LBEET A LOEEL BN B, EF3, 41X, AR LCEFFTROSE T
£) KEbs0ORYMEBPLWE, FOfM, EF2, 5, 6 LHEDOBIRNTDLNDLH, ZhbDETIRAL
i, MESRABOTKIENRED LR ENL LT, FREBOBEALEL bhD, REOTHITEO K
HHEE OB T S oW TIEARBIL S8\ A, fEF)6 (Plate XVII, Fig. 1, 2) LfEFI3 D12 (Plate
XI, Fig. 5, 6) T, BHHBRORNLE ORHAEEY 5 hitbh b,

OBHEBMEZNLCHES—EDREILDNT

BHeE OB, H5VIIEEES L DABCA LIS BRI EVERT CH 5, FHFTHBORREL
LT, 1) BEAD LSERBETHEORA BHOBEEFECEI LD (Whh2EREOFH =) LR
DRBCEETHHE, ) TR LCHRE «FRELF URERCES<CHE, =) oft, ERcERT
LHEELENETF ORI D,



D L RREmHoBECE S BFROEMICOWTL, THAEREBIRICEETHEN, H
R B X AT AOBKENOWEL, £ OBAEBUTHD, AROTAMEMRITD VLD BRI
hae,  —F, BERTHDL=AETIL, WhPLHFHANER LGS THERIRE TELVD, EF
10 (Plate XVII, Fig. 3) DA, BEOMMEME & LICHEBENIBLUEBEOKEFTORELTAE2THY, —R
BHADREG L LA BN DY, KEBENZIDEDORENBDONDZ e E0b, SHRHosg: s —i
DORELBRIN 5,

LHEMONBCERTAFTREMOMILED D, KR LHERIN T 5121919 I
3, oheRBCEETAEEIE, Hawver (1960)1®0 Y 77 > VRZE, JbA (1969)12D & 3
VIRERE, BLUORE 19671 O I x3ARZELBHLETHS, Zhbik, BCHEREGORMMETT
LEELY, FEEFOFABCREENFRRCED bR ENEENTHY, srvy sMGHORTEC LS
EEE LR LE B,

SR LI 165EFIR, B & s &2 ftb VB RTEEORMANL, fEF7 (Plate XVIII, Fig.
1, 2) LfERI6 (Plate XX1V, Fig. 1) 0 2fi0aThb, ShLOERIE, fidk Licy i 2R\
R 5 RE LR, HE, EEc & DRELEDIV, RAKCKT HREROFTRFIL, Fil Lk
KB HEOEE LR, RROAEEROLH COEFOTGEMEIMI LD EVE X5,

B2 TERA—ERAC L > TLBROFEMIIEVE S, SO LIER3, 4 TLHALATH D, FHC
FE013 o 5 Plate IX, Fig.3, 4), 3®10 (Plate XI, Fig. 1, 2), fEf4 © 1 (Plate XII, Fig. 1, 2),
4 o2 (Plate XII, Fig. 3, 4), 4 ® 3 (Plate XIII, Fig. 1, 2), 4 ®6 (Plate XIV, Fig. 3, 4, Tik
KeERIREAS, BiEAR ST X BRMO S KHIPOIERM RS bvs, Hls FHEE © Bl 277, EH2
(Plate VII, Fig. Fig. 1, 2), 5 (Plate XVI, Fig. 1, 2), 8 (Plate XIX, Fig. 1), 11 (Plate XXI,
EgD,EETHﬁ%@*%K%ﬁE%%@%h,itﬁ%l@m&VLFmJW@,ﬁ@mmXWH,
Fig. 1, 2), TG ilsbe, Be, FHEERALR S, DER~cBEEAcE, W, BEsREo
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HEOTFI D h Il b AEO KNG ORE, KMk EvEBT 5L, FREGOBMOREL 5K
bE: bR IS, ER2, 5, 8, M lEARINLKRAOFTHEEEML, H#ADOBIERLENDH
W LT, SEROEMILLEIESCHTH D LB %,

SFEEERICRE S 5 FHEE B B 2\ Tk Duon (1956)20 235 HEDEEE (tuberculosis), Ichtyo-
phonus FEIC X 5 EMARR<CN D, SRS LIcREATE, ChHOHERK, BIOEFRECEETS
FRLRARTFRE, FOMOBERITED b\, »

Ol DaE, EFERICDONT

Hethkof4 (Fusion), S (Compression) % SMARNCIZIESE (Short-taile) #ET DI EPB&
WD BERERIIS C ORBETHLRTED, ®BEFALL DD, L, EDERC VUL, & <—
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1, 2) 13, HEE 2P BIHEED BB OMASEFER LSl th 5, EFI2 (Plate XXI, Fig. 2)
LIZFEREEEZ Db,
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FEH O (Plate XX, Fig. 1, 2), 14 (Plate XXIII, Fig. 1, 2) %, WEOEMLEAE LIHETRE
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Explanation of the plates

Plate 1.
Fig. 1. Lateral view of “Mabora” (Mugil cephalus) with crooked spine. (sample 1.)
Fig. 2. Dorsal view.
Fig. 3. Lateral view of “Mabora” (Mugil cephalus) with crooked spine. (sample 2,)
Fig. 4. Dorsal view.
Fig. 5. Lateral view of “Mabora” (Mugil cephalus) in skoliosis. (sample 3-1,2,3.)
Fig. 6. Dorsal view. |
Fig. 7. Lateral view of “Mabora” (Mugil cephalus) in skoliosis. (sample 3-4,5,6.) i

Fig. 8. Dorsal view.

Plate 1L

Fig. 1. Lateral view of “Mabora” (Mugil cephalus) in skoliosis and kyphosis. (sample
3-7,8,9,10,11,12,)

Fig. 2. Dorsal view. .
Fig. 3. Lateral view of “Mabora” (Mugil cephalus) with crooked spine. (sample 4-2.)
Fig. 4. Dorsal view.
Fig. 5. Lateral view of “Mabora” (Mugil cephalus) in lordosis. (sample 4-4.)
Fig. 6. Dorsal view.
Fig. 7. Larteral view of “Mabora” (Mugil cephalus) with crooked spine. (sample 4-5.)
Fig® 8. Dorsal view.
Plate III.
Fig. 1. Lateral view of “Mabora” (Mugil cephalus) with crooked spine. (sample 5.)
Fig. 2. Dorsal view.
Fig. 3. Lateral view of “Mabora” (Mugil cephalus) short-tailed. (sample 6.)
Fig. 4. Dorsal view. .
Fig. 5. Lateral view of “Suzuki” (Lateolaborax japonicus) with crooked spine.

(sample 7.)

Fig. 6. Dorsal view.

Fig. 7. Lateral view of “Suzuki” (Lateolaborax japnicus) with remarkably crooked
spine. (samale 7.)

Fig. 8. Dorsal view.
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Plate IV.

Fig. 1. Lateral view of “Suzuki” (Lateolaborax japonicus) in pugheadedness.
(sample 9,)

Fig. 2. Dorsal view.

Fig. 3. Lateral view of “Kurodai” (Mylio macrocephalus) in tailless. (sample 10.)

Fig. 4. Dorsal view.

Fig. 5. Lateral view of a hunch-backed “Nezumigochi” (Callionymus richardsoni).
(sample 11,)

Fig. 6. Dorsal view.

Fig. 7. Lateral view of* Umazurahagi” (Navodon modestus) in short-tail. (sample 12,)

Fig. 8. Dorsal view. ‘

Plate V.

Fig. 1. Lateral view of a tailless “Mebaru” (Sebastes inerumis). (saple 13.)
2. Dorsal view.
Fig. 3. Lateral view of “Kochi” (Platycephalus indicus) im pugheadedness. (sample 14.)
Fig. 4. Dorsal view.
Fig. 5. Left side view of “Kanagashira” (Pleuronichthys cornutus) with deformation
of opercles. (sample 15 )
Fig. 6. Right side view.
Fig. 7. Dorsal view.
Fig. 8. Left side view of “Ishigarei” (Kareius bicoloratus) with crooked spine.
(sample 16.)
Fig. 9. Right side view.

Plate VI.

Fig. 1. Dorsal view of “Mabora” (Mugii cephalus) with curvature of the vertebral
column. (sample 1 )
Fig. 2. Lateral view.

Plate VII.

Fig. 1. Dorsal view of “Mabora” (Mugil cephalus) with curvature of the caudal
vertebrae. (sample 2.)
Fig. 2. Lateral view.

Plate VIII.

Fig. 1. Dorsal view of “Mabora” (Mugil cephalus) with a partial curvature of the
vertebral column. (sample 3-1.)

Fig. 2. Lateral view.

Fig. 3. Dorsal view. of “Mabora” Mugil cephalus) with a partial osteoclasis.
(sample 3-2.)

Fig. 4. Lateral view.

Fig. 5. Dorsal view of “Mabora” (Mugil cephals) with a partial osteoclasis. (sample
3-3.)

Fig. 6. Lateral view.

Plate IX.

Fig. 1. Dorsal view of “Mabora” (Mugil cephalus) with a partial osteoclasis. (sample
3-4.)

Fig. 2. Lateral view.

Fig. 3. Dorsal view of “Mabora” (mugil cephalus) with a partial osteoclasis. (sample
3-5,)

Fig. 4. Lateral view.

Fig. 5. Dorsal view of “Mabora” (Mugil cephalus) with a partial osteoclasis. (sample



3-6.)
Fig. 6. Lateral view.

Plate X.

Fig. 1. Dorsal view of “Mabora” (Mugil cephalus) with a partial osteoclasis. (sample
3-7.)

Fig. 2. Lateral view.

Fig. 3. Dorsal view of “Mabora” (Mugilu cegilu cephalus) with a partial cuvature of
the vertebral column. (sample 3-8,)

Fig. 4. Lateral view.

Fig. 5. Dorsal view of “Mabora” (Mugilu cephalus) with a partial curvature of the
vertebral column. (sample 3-9,)

Fig. 6. Lateral view.

Plate XI.

Fig. 1. Dorsal view of “Mabora” (Mugil cephalus) with slightly crooked spine.
(sample 3-10,)

Fig. 2. Lateral view.

Fig. 3. Dorsal view of “Mabora” (Mugil cephalus) with slightly crooked spine.
(sample 3-11))

Fig. 4. Lateral view.

Fig. 5. Dorsal view of “mabora” (Mugil cephalus) with a partial osteoclasis. (sample.
3-12.)

Fig. 6. Lateral view.

Plate XII.

Fig. 1. Dorsal view of “Mabora” (Mugil cephalus) with slightly crooked spine.
(sample 4-1.)

Fig. 2. Lateral view.

Fig. 3. Dorsal view of “Mabora” (Mugil cephalus) with deformed and broken verte-
brae. (sample 4-2 )

Fig. 4. Lateral view.

Plate XIII.
Fig. 1. Dorsal view of “Mabora” (Mugil cephalus) with a partial osteoclasis. (sample
4-3.)
Fig. 2. Lateral view.
Fig. 3. Dorsal view of “Mabora” (Mugil cephalus) with slightly crooked spine. (sample
4-4.)
Fig. 4. Lateral view.

Plate XIV.

Fig. 1. Dorsal view of “Mabora” (Mugil cephalus) with crooked spine. (sample 4-5,)

Fig. 2. Lateral view.

Fig. 3. Dorsal view of “Mabora” (Mugil cephalus) with slightly curvature of the
vertebral column. (sample 4-6.)

Fig. 4. Lateral view.

Fig. 5. Dorsal view of “Mabora” (Mugil cephalus) with a partialy dislocated vertebral
column. (sample 4-7.)

Fig. 6. Lateral view.

Plate XV.

Fig. 1. Dorsal view of “Mabora” (Mugil sephalus) with slightly curvature of the
vertebral column. sample 4-8)
Fig. 2. Lateral view.



Fig. 3. Dorsal view of “Mabora” (Mugil cephalus) with a partial osteoclasis. (sample
4-9)

Fig. 4. Lateral view.

Fig. 5. Dorsal view of normal “Mabora” (Mugil cephalus).

Fig. 6. Lateral view.

Plate XVI.
Fig. 1. Dorsal view of “Mabora” (Mugil cephalus) with strongly crooked spine.
(sample 5,)
Fig. 2. Lateral view.

Plate XVII

Fig. 1. Dorsal view of “Mabora” (Mugil cephalus) with compression or fusion verte-
brae. (sample 6,)

Fig. 2. Lateral view.

Fig. 3. Lateral view of “Kurodai” (Mylio macrocephalus) with crooked spine. (sample
10.)

Plate XVIII.

Fig. 1. Dorsal view of “Suzuki” (Lateolabrax japonicus) with crooked spine. (sample
7.)
Fig. 2. Lateral view.

Plate XIX.

Fig. 1. Lateral view of “Suzuki” (Lateolabrax japonicus) with crooked spine. (sample
8)

Plate XX.

Fig. 1. Dorsal view of “Suzuki” (Lateolabrax japonicus) in pugheadedness. (sample 9.)
Fig. 2. Lateral view.

Plate XXI.

Fig. 1. Dorsal view of “Nezumigochi” (Callionymus richardsoni) with crooked spine.
(sample 11,)

Fig. 2. Lateral view of “Umazurahagi” (Navodon modsstus) with compression or
fusion vertebras. (sample 12.)

Plate XXII.

Fig. 1. Dorsal view of “Mebaru” (Sebastes inermis) in tilless. (sample 13.)

Fig. 2. Lateral view.

Fig. 3. Dorsal view of “Kanagashira” (Lepidotrigla microptera) with deformed oper-
cles. (sample 15 )

Fig. 4. Lateral view.

Plate XXIII.

Fig. 1. Dorsal view of “Kochi” (Platycephalus indicus) in pugheadedness. (sample 14.)
Fig. 2, Lateral view.

Plate XXIV.

Fig. 1. Lateral view of “Ishigarei” (Kareius bicoratus) with crooked spine. (sample
16.)
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