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AR = T SZ 2R EE A5 6 F 44, b TR AE K
IR AR 8 H P38 EOR T IR 1.07% R FESE, 2011), 1R
B8 R, MK, BUARTTIA 15~20 kg RS IZWY)
Tl 53 288 Mo A7 B b B 53 A 4 NV, HOG TR 68 4
W AR B T B2, HAMNT IR A NS5
PRI R LR IE o AR SORTAR 68 S0 25 T P BB 25 40
TESEATWLSE, A BY T 34 AR 68 (0 JL Al A= Wy~ e )

1 #REFE
1.1 #ESER

SEERE SRR LR B T R KR TR K A RR
ON FSRTH IR0 A A, M HEAS 30 Zk, MfEfa4
KM (140+10) cm, 1Ry (7181+1282) g; M 4K Ky
(145.6+9.8) cm, {A&HE #7(7865+1280) g.

SCHG T H . R BTRE. BRARBL. fFE T
fiff R A LR B RN A

1.2 MRF*E

121 I3 A F IR R O 1
B R EERUZE I X RS L RN B R
EHEATIEE | IR R
122 Tk  WETH. AE, 2K K&K
Koo RE, o, IR BK. RELK., B,
WK, DK DT, IREEE . AR KAALE K.

TR Ty e o IR 0 28R O 9T (28 &, 1998) T
W BT

W25 . THRF M8, R Excel sRERHEN 22,
TR R,
1.2.3  THEKR geitui B G T g 0k B
% . MtEEESc . ik . WO TERE . BHEE . BEEET
MR . b BEATATR SR

Giit vk LRI R, X RTEBOR AR T
#git, KA Excel SRAREMm 2GR E I1L4E, 2008).,
124 RNIAREHILEK RS, XTI RS
B R GEAS PR B AT S | AR AR . BUE
A 7 R FREE, KSH0E) 0.01 g; BUR A, R
FHAE R K 2 bR I N 25 51K LS i R T,
WWFEHEKE, B 1 mm, HTIFELRBEK.

2 RS9

2.1 BT

TREB(E 1A [ IBQ)IRRELR:, SERAL, RijFTIE
B, M, Zifixifr. RREKBA, K.
TR S A T IS RUIR AR A0 R G B, PRI SRR

TE

MRBEAR M, SLEBEMBIE, B, kKA LFEKD
12%, FWEERTA, SKAFTR, TFaimgd T B, Joavi,
EPE 11 IR (8] 1D Q), TP 1 IR i 5 R (18] 1C3)
JR LT 2R, Tr RS Y, IR T A b Ml L i 8 531 £
—MEAFEIE, HRT, RiE, BAORB S, 8L
1XF, A FHRATM, JCREERE . ARER, T3k m
M, WHRZEH, FEF—K T4k b SEFLYER, BEaEH
PR, A A 4 AR, SRR, IS
BE S AHE, AMIAY S, B OCYT A

K1 g
Fig.1 A. ocellatus

AMIC: MEtE; BFID: Mtk
A and C: Male; B and D: Female

FEETCIE, YA G 5%, T58E | BRI i
WK, REgE/AN Wtg 1%, HIIRR G T B 5%,
JERTEE, 2 W B, T 14, FEEREK,
ACOR T Mg 3% 7o, )5 v S R e A, 65 LA
10~15 NBARBE, S5nm. B 14, & T
AT VESS, JaumS BEEHE . REgEN, 16 fE i
{5 8 55 5 R AR 1 T T AN A B LA TR 1/4 A
AUIIFERT, AEFFLTE S o AT 1A BB A K8 2 80
T, MR e 45 2 2%, 00 T v i 25 )
HEMZ R b FER S T R %, B 4/5 AR K,
ML A 7~11 4>, FHMZRG FERETES%, &
12 ALK, MLRALH 79~82 A, ML W,
W N ZE AN BH (2

22 TFEAEER

T A AR A AT AT U MR LR 1. R 1
AR 1, M. HEREAS R R B, BT K
PR BT T IR 22 5% /15 (0.008) , A8 Bt [l fe /)N, F Wi
PR E . M. HEREAS T, SRR bR I 22
4 0.006 F1 0.009, “FIMEYIA 1.02, KM, e
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Tab.l Measurable parameter ratios of A. ocellatus
i H LA LEBSVR: 3 R
Items Ratio(Mean + SD) Correlation equation

A EMEK TS 1.02+0.008 S=0.9963T—2.3458 0.9883
Totallength/Standard length ?1.02+0.006 S=0.983T—0.1484 0.9927
3'1.02+0.009 S=1.0286T,-7.3767 0.9862

KR S/By 7.75+0.56 B,=0.18715-8.0221 0.7113
Standard length/Body depth Q7.78+0.50 Bs=0.1985-9.4731 0.7829
37.72+0.62 B4=0.17875-6.8712 0.6317

LK SH, 8.32+0.53 H=0.18285-8.6641 0.8441
Standard length/Head length ?8.31+£0.38 H=0.14555-3.436 0.8242
38.32+0.66 H-0.2235-14.484 0.9044

SRK/MK H/P, 4.314+0.57 P=0.1333H,+2.0461 0.2351
Head length/Proboscis length ?4.32+0.08 P=0.0417H,+4.0218 0.7005
3'3.90+0.55 P=0.2263H,-0.0097 0.9952

S /HR (A BE H/E; 3.84+0.13 E=0.1816H,+1.3508 0.5956
Head length/Eye interval @3.70+0.32 E=0.0447 H+3.7557 0.2076
33.97+0.23 E=0.581H,-0.0975 0.8709

LK /MR HI/Ey 9.20+2.45 E.=0.0546H,+1.0394 0.0458
Head length/Eye diameter ?6.84+0.27 Es=0.1315H,+0.2479 0.8495
3'11.57£0.63 E=0.0756H,+0.1884 0.8605

MK S/ 2.24+0.54 L=-0.0135+68.118 7%x107°
Standard length/Intestine length Q1.73+£0.11 L=0.32425+35.512 0.3307
32.84+0.09 L=0.32085+4.8638 0.7822

AR/l E Wi/ W 28.16+4.16 W=0.0067W,+214.83 0.4356
Body weight/Intestine weight @27.01+£3.81 W;=0.009W,+200.11 0.6054
329.26+4.36 W:=0.0042W,+235.28 0.2196

PR EE /P I T EE Wiy W 11.71£1.66 W,=0.0171W,+511.41 0.7859
Body weight/Visceral weight Q11.32+1.71 W,=0.0147W,+526.47 0.7432
312.09+1.57 W,=0.0186W,+501.5 0.8055

HTRTR TS K Ay/As, 0.38+0.075 A=2.8125A,,-0.501 0.9754
Anterior anal length/Posterior length anal ?0.38+0046 A,=2.4286A,10.4429 0.9601
30.38+0.012 A,=2.7568A,,—0.3324 0.9636

KR KM ZERR/N, &R/ KK ThT
KMLEK MM LT B R>0.8, UL K KK,
ARG K B AR K 5 3k K e MM S e by . AR ERY
P ks 2R 4.16, MR SNER TR K, %
MR A FEE o MEMEFIETEREA T, RS/ &
FRufEIm 2243 90k 3.81 1 4.36, —F AL R 4%
AN, HEME RO 02196, REAFR /MBS, Lk
M2, REAMRENSHME. MrEREA T
B TSk K /MR BE . R K/ KA e TR RP<0.5 4b,
HARBTE 0.6 UL, Hi, £2K/MRK . IR /AT)E
Koo KSR B K MR L PERIE R>0.8, A Y
H LR MR . MEPEREA T, R ARK K
PrifEdm 224 0.009, HARAR Sh 5 I/ iR/

Jor bR G 25 e K, A 4.36, NZHER I 22 33
Bl RARK . ATRRKAUEK . R
SRR FRAC /R ] B SKAC/IRAR | A /N i
LRPEARSC T BRI RP>0.8, ULHAMENER 7 350 LMk A

WE . HEREAS S SRR BB, M HEREAS
Eou NUEN SN IR/ WER SINEZ S S LNEINE £ PR N
/NS B REA R Z 5 2RI,
b A0 L (B 22 BE K, ZRMEASC T R RO R
AR AL . SR/ L SRR AL | Sk /IR AR |
R/ K B (EME | E2E B0k, Ui 4 Tifs
] AR DAy DX f1% 88 e 14 ) 114 Tk AR AL

TR AR SRE AR AN
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W=0.03375247% | R*=0.9992;

HEME . W=0.0326524%%% ) R=0.9990

FEE . W=0.03595%472 ) RP=0.9995

K, WHKE(E); SHEK(em).
2.3 FIEUMEIR

A 5 I A5 4 A ] R e AR 2, A 2
ATLUE H, BREARST ] Fek TR AR I (E
RIbRER 2 /N, A 0.6, ULIHHEEE ., BHEE
brfifm2Eix e, N 10.49, SRR R ER A, N

232~271, T5HEHE5(232~267)55 8 i 1iE 4% (189~ 220)
BHA —E AL B AR #—2, e 2
L. FHEMZAL . B EERTEHE A SRR E . b
AT | SR AT AR Y ROK, T ERAT L R AR £

OHFE e AR 488 2 I AT SR AR AR R AR T
MEMEREA Y, TFEEGE S BEEEE SR . RAUR Y . Al
Fih . ME SRS SREAARTR , (HERE SRR AR
I, T RS, Hd, FiEEaE AR a5 R
B2 II1L f5 R AE A .

T2 IREBHITTECMEAR
Tab.2 Observed numbers of A. ocellatus

Tt H VG RN V- R v 22 i H VG RN PP R o 22
Items Value interval Mean+SD Items Value interval Mean+SD
P B % 232~267 248.00£9.11 ENiPN 1~3 3.00+0.60
Dorsal fin ray 0232~267 Mandibular canine Q1~3
38234~267 31~3
T 5 189~220 202.00+7.93 A 5~16 11.00+3.24
Anal fin ray 2189~220 Maxillary molar Q5~16
3189~217 35~14
iyt fi 25 15~22 19.00+2.03 T Y 4~16 11.00+3.31
Pelvic fin ray Q15~22 Mandibular molar Q4~16
315~22 34~15
AR AL 18~25 21.00+2.01 R 49~70 59.00+5.37
Upper lateral-line pore Q18~25 Upper gill raker Q49~70
318~25 349~70
T HEM 2 AL 76~85 80.00+2.77 T AN 55~73 63.0044.55
Lower lateral-line pore Q76~85 Lower gill raker P55~73
376~85 3455~73
IR PN 1~3 2.00+0.76 HHEE 232~271 249.00+10.49
Maxillary canine Q1~3 Vertebra 9232~271
31~2 3232~271
R S A 35~40 37.30£1.56
Vertebra before the anal fin Q35~40
335~40

HUL RS

AR 65 1) T b R 50 R B S T AL AT AR AR 2
T (E 2) JHALIE R, KELSERKR 12, &
BT O, ZE R, DUILTTHF O RN, 1 AiE
O, g, 8. /Mo, BRI, R0
UK, W (ALK 1/5), DWRERIAL, A
AR, TS T B, b R E N, b
AL R 2~3 £, JE MR 1 HEF YT, T AR
KA 2~3 B, JEMIE V3 2 He, MK, 15 2
N 1 HE, RS a8 LR, Y1 i 22 25 4

24

AR, FREEE . B AL BRI A K
AEE, EHEBE, BAEE . Wk, A S
Wk, WA Ak, St 48R, AR, EEREEAM
R, B AR AR . BB R B, A R A — 2L
AR5 WA AR , Jo RS B AL, Bl E AR
AR, BR, BERE, B 17 B, st e, W
ITERAN S AES 3 W, AR, TTHE, SRS
BAB AR, RYVRIRER 2 5. BiaukS5 ki
B, AR WAL R o S N FT R  ,
Wascik, SRETANFEE . TR S EIEA 2L,
R, S, mEREIEIE . B Em.
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[F) o A 3 1 P S MR, T W T K B o R
1) 3/5, FERERE R & 4 YRl b 1R 2 iR
Kiy 2/5, TEMEEE 2 WS, i H k.,
JE S AL IR, JF 1 TRk,

THAC AR CLFE PR ABEAE . AP B 5, 30K, 22
A7 2 i, ZEMNEAT I, G AR S AR
HIAHE , HPIRERATT, RUFEDIRA . IR Lk,
WY, GRS 5 A ih A, R4 iR
FHTF/NaS S WEEAL, BIERREL 6, TR E
B, AEEES, A L% H LUk A R,
AHEXTRR, R GG 5 B I8 A

Kl 2 fReginfe RO AR R G4

Fig.2 Structure of digestive and reproductive
system of A. ocellatus
A: MEPE; B: MEM; 1 BIE; 20 HFAE; 3. HEE;
4: ;5. H; 60 BRAE; 7: /NG 8. BN,
9: HEH; 10 B 11 BERE: 120 AL 13 ARFEAL
A: Female; B: Male; 1: Oesophagus; 2: Liver; 3: Gall bladder;
4: Bile duct; 5: Stomach; 6: Pancreas; 7: Small intestine;

8: Ovary; 9: Testis; 10: Rectum; 11: Bladder; 12: Anus;
13: Genital foramen

25 H£BEER%

ARL188 DAy MR S A, S F AR A (I~ IV ) A 1A
BT XS AR AY NS (18] 2-8), RMEIE, ML, Af
LA, BN ES, FEARRIRR, bR g IR 4 R A
i, PR B BRSNS, b A I A A
TR AT o I 7836 2o A O A7 5 AR LU , T 1 TR
TRLAE P S A B R AL T R B2 172 Ak o JCEA
YRS BT, AN AR A AR (T~ V) 2 25

@, ZEAXFR, P A 4~5 W, mimoa s, Ja
WAE, 2 Y B AR e, JE SR AL
FHIE, JF TSN o B2 05 PR R A A — SR ES
HaY TG WA G A YRR i B PRV, R0 J A

3 it
31 REHERSH

HEDED¥IE W, aIE B FH AR X
P, MR 2 Rl T HIE AR I 2
T, 3K A 2 PR B A — o PR A (2R A
2017), JR6E (RS | MEEEK, WRES AR
A [V B T B 1) 2 PR AR TE B, IR RS IR, A R
TReE . PRRERCH . BFFERIT, WP 68 A 1 TR Rk
MK, DATRIRAE Y R )5 IR S AR
Wi T 200 m 2247 BRI (Marliave, 1987; =¥,
1998), Frill AR 68 440 140~150 em, k£ [ BL
PRI, A ) A A= 7

PR A LA FT DA s e £ 28 B AR 80 | AT R
1 He B 5 (B8 LSS, 2019), IREEIREK, 1RK @ &
B RTEHEL N 18 1 2 1 15 RIS KA He N
8.32, K T4t (Slver salmon)([E & iH4E, 2004) . 21
T 5 (Cynoglossus semilaevis)(Bf 5t 1£4F, 2005), 2R
VL% (Pleuronectinae stellatus)(57 [# 1L &%, 2008), Kz%
i (Scophthalmus maximus)(F& £ %5, 2005)FIFA VL fiyi f
(Estuarylateolabrax japonicu)(38 U745, 2008)%, 5
KZHOTE @A, AR68 0T & F 85 1Y b4
K, FIHER.

AECHIR R 2 B R AR 2 — , TEAN[F]
Tl e fr e T KR AR X AR A, AR EE AR BT
BB 8BS, HA 2R XIEMSE, 2011),
Hart(1973)WF58 3R W], RBFFHEEECN 228~250, 5
ARHFFTEMES B 232~271, RiA 225, (HEGERT
THEE R MRaE, N 35~40, B, FTLMER
MSHKIEZ — . FETARBIGGE R, AR 68 g i 5% |
A AL . FHEMZ AL . BaR Y. FRIR . B
B8 I M R TR EL R 1Y, T AR AR R
ARBZ X 3 12 MK

32 RE\EHHRFLEMERNE

TIAE R AR R A v, B T — R
AR LIGE N 45 [ A B ) 28 B35 2 7 s (RE 255,
2005). VHALEEASL M T AR 2Rk M
P AN 55 AR BRALE] (Y Bl (E R, 1990), a8
AR B R REAS IR BL T B (Wang, 1996). MiF L
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T4 BE a5 F 0] T g AR DO RE (PRI AR, 1999), £ MEEAE A, JBFEER, mEkhcs, —mE

26 F 2L AR N B4 X R/ R B RN R R A
K, WHEMRIEAX, REMmn 08—
e IRETERZ B R R (Piet, 1998), AR6E [R5
BOK, AR AR Y . iy 14w T4
B, FEE, ANFEZEA AW wclhr . DS SE
ite, A A RIIRE E S5 EN TR E R IR, IR68
BARIRWEE, 7R MIH S5 R 4550
HI Y o AR B8 Y R 14 ) MR S S i, R ) A
[F], FTLARF IR . DRAE R AR . X
SRR AE 547 fa (Trichiurus lepturus) . #8 fifi (Anguilla
japonica) ., 78 (Muraenesox cinereus) (K%K F=24 B,
1983)AH 1B o

B RS AL E BN R, 2 17 A,
BEJR, A3 Rotl 138 . w1 B AARE 3 35, e
Wik, 5 a0 28 B 5 )1 5 (Platichthys stellatus) ]
IEESE, 2009). IWEZEEE, RS E HILZHRIH
A TE AR, R L B A AR A ik AR 48 5
EA BE, BWEHEAGE, B R4 IR KR,
WEARET HHIZR, BUVERESD 24544 . Hik
e & A E T LU AT A T A (A, 2017)

i R EYIHA FE G B, O TRk
K153 1) AR YR 2 —(Grover et al, 1990), H K (%
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T R . R AR EY i
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M 0.45, KA SRR 12, SYWTER T
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2% B L (Verasper  moseri) 5 £ 245 A L (T Be AT 45
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AR 88 P JUE A1 HE R g 0 R O3 O 2 5 AR ) 8.54% Al
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Morphological Characteristics, Digestive System and Reproductive
System of the Wolf-Eel (Anarrhichthys ocellatus)

LIU Yuyan', LI Fenghui?, ZHANG Xiaozhong*, BIAN Li*>, CHEN Siqing®",
QU Jiangbo®’, GAO Wenlei’, LIU Changlin’, GE Jianlong’

(1. Shanghai Ocean University, National Experimental Teaching Demonstration Center of Fisheries Science,
Aquatic Animal Genetics and Breeding Center Shanghai Collaborative Innovation Center, Shanghai Aquaculture
Engineering Technology Research Center, Shanghai  201306; 2. Yellow Sea Fisheries Research Institute, Chinese

Academy of Fishery Sciences, Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture
and Rural Affairs, Qingdao 266071; 3. Yantai Tianyuan Aquatic Products Co., Ltd., Yantai 265619;
4. Shibei Branch of Qingdao Ecological Environment Bureau, Qingdao 266033)

Abstract We observed, measured, anatomized, and photographed the external shape, meristic and
metric characters, digestive system, and reproductive system of Anarrhichthys ocellatus. The results are as
follows: the body type of the A. ocellatus is anguilliform, the skin color is black or rubricans without any
mackerel scales, and there are a number of dollar spot-like eyes on the head, back, and dorsal fin. The
number of spots on the dorsal fin, pectoral fin and anal fin were 232~267, 15~22, and 189~220,
respectively. A. ocellatus has no ventral fin, and the tail fin is linked to the dorsal fin and pectoral fin and
cannot be distinguished. There are two incomplete lateral lines on each side, the upper is 18-25 and the
lower is 76~85. The female lateral line is distinct. However, that of the male is not. A. ocellatus also has
no pyloric caeca, and the number of upward gill rakers, downward gill rakers, and vertebrae are 49~70,
55~73, and 232~271, respectively. Besides, the magnitude of variation in the total length/standard length
is small, with little difference between females and males. The values of the head length/proboscis length,
head length/eye diameter, and standard length/intestine length not only vary largely, but present poor
linear correlation, with great differences between females and males. Therefore, the females and males
can be distinguished. The relationship between weight and length: W = 0.03375**"* (R = 0.9992), for
females, W = 0.03265>** (R* = 0.9990); and for males, W = 0.03595**"* (R* = 0.9995). The digestive
system consists of the digestive tract and digestive glands, and the oropharyngeal cavity is large; A.
ocellatus has jaw teeth, without cavities and plow teeth, the pharyngeal teeth are well-developed, the
stomach is “I”’-shaped and large. The intestines are wide and short, and the ratio of intestine length/total
length is 0.45. The related traits and characteristics show that the A. ocellatus is carnivorous and
hermaphroditic. The ovaries (II~IV) are elliptical, pink, and left right symmetrical. The testes (Il ~IV) are
“Y”’-shaped and pink

Key words Anarrhichthys ocellatus; Morphometic characters; Meristic and metric characters; Digestive

system; Reproductive system
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