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Morphological structure and karyotype of Thamnaconus septentrionalis
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Abstract: We observed and drawn the external morphology of 131 Thamnaconus septentrionalis collected from the Yellow Sea,

and counted the number of dorsal fin rays, caudal fin rays, anal fin rays as well as pectoral fin rays, so as to conduct a regrassion ana-
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lysis of their morphological features. Besides, the chromosome specimens were made by hot titration method, and the karyotype was
analyzed. The results are: 1) when alive, the head and back of 7. septentrionalis' body were in pewter and the abdomen was in whit-
ish turquoise; after death, the color turned dark green. The fins' remaining turquoise was an obvious feature of its external morpho-
logy. 2) The body length was 1.5-3.3 times and 3.1—4.9 times as long as the body height and the head length; the head length was
1.1-1.6 times as long as the proboscis length. 3) The variation of total length/standard length was minimum with the smallest differ-
ence between female and male and had the best correlation coefficient (R2=0.96). The values of caudal length/caudal depth, standard
length/caudal length, head length/eye diameter and head length/eye interal had the lowest correlation coefficient, and the difference
between female and male was obvious. 4) The fin type was: dorsal fin II, 36—-39; anal fin 34—-37; tail fin 1415, caudal fin 1+10+1,
and the pelvic fin degenerated into pelvic fin spines. 5) The body was covered with a variety of fleece scales consisting of a base
plate and a bony bulge, and the lateral lines were composed of trunk line and infraorbital line. 6) T. septentrionalis had 20 pairs of

chromosomes (2n=40) and the karyotype formula was 2n=40t. All of them were telomeres without heteromorphic sex chromosomes.

Key words: Thamnaconus septentrionalis; morphological characteristics; karyotype
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SCEORE ST 2017 4F 8 AAH B ThMEK”
TFRAEBRAF, FERIBITHAIRE 131 B 4k hE

Ly fi (1A i 88.82~806.30 g, 1AK 20.20~
36.55 cm), SRFEHBATA 120°18'36"E~120°51'36"E,
36°4'48"N~36°21'36"N, H Tk = MY, AhE
BE MBS (GF) B RHER OC AR

1.2 Fi&
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Fig.1 External morphological features of T septentrionalis
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Fig.2 T. septentrionalis

(3 Lkfig O 2k 1]
IOL. HE'R4k; TRL. A2k
Fig.3 Lateral line of T septentrionalis
IOL. infraorbital line; TRL. trunk line
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Tab.1 Scales forms of T. septentrionalis

5% Fr B aL W RIES
scale part scale morphology
SLERES e head scale
T HBEE - back scale

&35 - abdominal scale

& #&—J111 185 H pelvic fin-anal scale

FEHBEE H- tail scale

e}

.

* a2 ¢ "
_ —_——

e [:g)
2 '
i .
EPE female TP male

K4 MMk ARIE S 225
AR R ANTRSL A AR
Fig.4 Morphological characteristics of back side of head
between female and male 7. septentrionalis

The male's changed area is marked in red.

BEAY R® KT 0.70, A BHLH HAT —SrE L5
SN R AR Y SR AR AR A AR o 25 3
KT 0.510 HEVEREA BRI/ BRI . Sk IR/HR AL
0 e A A S A/ MR A2 ) o 1 s 22 93391 2 0165

0.47 1 0.48, HAIXITFE R BN T 0.5, thK/RE
WG« SR A/ HR ) R RN Sk K /IR 22 48 2 T Y S AH G
P, MRS A S g b, PR A R A R
JR AT RE SR AR . WK IR AE K B — e FR
JE ABEA ARG KSR

2) MEMEREA 5 BRI . BRI/ AN
K. kKM kKRR . SLK/IRAIEE 4 30 LA
5 RFEAS 4 T EE IR AN, HARK I A 5
REAR AT LU BT, MISET TR R AT &t
. AN, HEMEREAR R ¥R T MEEAR R, B TA
S EEAS HOE A ARG 2 T IEEAEAS RS, WO
PEREAA TR G R, PRI R s

3) Lt o R SRR SR (W ARRK
Fiit, S CEIEKK):

W=0.335 15,+14.6995-261.59, R’=0.72

Wi, W=2.591 95-78.2885+694.91, R’=0.80

HetE, W=-0.172 95,°+33.9195,-444 .47,
R*=0.73
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Tab.2 Measurable parameters ratio of T. septentrionalis
WA bR 2 TR e
item X+SD correlation equation
SRR TS €N 1.15+0.02 570020 37;°~0.153 9T+12.76 0.96
1.19+0.02 5=0.006 677+0.49971+5.059 0.95
d 1.1520.02 §=0.027 977°~0.503 4T;+16.7 0.96
TR SyBy BN 2.65+0.21 B4=0.008 85+0.0325+3.412 0.66
Q 2.73+0.21 B4=0.0205,"-0.340 85:+6.393 0.70
) 2.69+0.20 B=0.011 85-0.194 95+6.678 0.62
KA syH, BN 3.60+0.26 H=0.010 157-0.231 45;+6.209 0.66
Q 3.7240.23 H=0.014 25°0.411 25:+8.081 0.53
3 3.16+0.13 H=0.008 15~0.138 657+5.239 0.74
SRR HyP, 2k 1.32£0.07 P=0.010 7H,"+0.69H+0.787 0.76
Q 1.22+0.06 P=-0.005 8H;"+0.56H+1.337 0.57
d 1.3120.05 P=0.029H,+0.944H~0.05 0.82
RAFR/EME C/Cy 2k 1.99:0.23 C4=0.247 7C/~1.562C+4.089 6 039
Q 1.8840.21 C4=0.256 1G'~1.533C+3.902 028
d 2.020.22 C=0.251CG'~1.600 4C+4.177 2 0.58
TR S/G Sk 6.35+0.59 Ci=0.013 85-0.492C;+7.517 9 0.54
Q 6.83+0.51 €=0.026 15°~1.001 35+12.79 0.47
) 6.37+0.62 C=0.012 55;-0.435 55:+6.919 0.58
KAMRAE HYE, KN 4.60+0.45 E~0.028H;+0.36TH+0.074 0.12
Q 423031 E—0.053H,"+0.686H,-0.898 022
d 4.71£0.52 E=—0.018H,+0.240H+0.502 0.05
KRR HE; KNS 3.56+035 E=0.014H,"+0.196H+0.974 035
Q 3.24.£0.30 E=0.009 7H;'~0.082 1H+1.783 3 0.02
) 3.62+0.38 E=0.013H;+0.172H+1.085 0.02
PRI/ BRI S/Dy 2k 3.5240.17 D=0.010 35,+0.7265-4.697 0.81
Q 3.42+0.16 D=0.013 15,+0.871 55-6.41 0.83
3 3.55+0.16 Di=0.008 35+0.62585-3.53 0.82

e Ty, Si. By. Hy. P Cp. Cq. Ej. Eg M D r5IRRESK ., KK, e, kK. wik., BWK . Bim . IREE, REMIFEERE

B, n=100, ng=56, ny=75

Note: 7}, S}, By, H), P}, C, Cy, E; and E4 represent total length, standard length, body depth, head length, proboscis length, caudal length, caudal

depth, eye interal and eye diameter, respectively.

2.2.2 FIECMEARERAE Gk o i i 4% 6 AR
UL 30 MEMEREAS 1 i 6 2 5 REE IR R H S
SEARR 8, BEERPEHEADX, 38 ET
PR 2% 55 v E] FBIAE A 10 TREE 4%, fi % A A i s
I, BEREERA 2~4 REE R ; MBEEE % (14~

15). THiElE 5% (36~39) 5B gL (34~37) BB A
— AR ALY TR ELME A EAT AR A AR Al

2.3 REEDEELAEZE

231 BEREEE IR G AR R
Kl 5-a0 XF 150 A o0 2RI T YL AR T B, 45



%534 RS 2Rk O T S S 2SRRI 5 G AR T o A 109
R3 FEDEEIRATHER
Tab.3 Observed numbers of T. septentrionalis n=100
it H I EEEE S R g% g W ittt 2%
item dorsal fin ray caudal fin ray anal fin ray pelvic fin ray
BUHEE iterval BN 36~39 1+10+1 34~37 14~15
Q 36~39 1+10+1 34~36 14~15
3 36~39 1+10+1 34~37 14~15
FHHEARIEL X £SD 37.541.60 1410+1 36+1.52 154033

{RINIRTET

12 3 4 5
Gh 40 M0 M
6 7 8 9 10

A Ra &b AN AR
1112 13 14 15

A0 AR Ap Q0 oa
16 17 18 19 20

(a) (b)

5 Zoedi Bt b 1 R G (R A Y
a. B RIB et Al T i hil o RO oA b, B R 4
ksl g @SR IR 20 pm
Fig.5 Metaphase chromosome and karyotype of
T. septentrionalis

a. mataphase chromosomes of pomfret with homotypic sex
chromosomes; b. karyotype of pomfret with homotypic sex
chromosome; scale bar=20 pm

W 4, POk Bl 2n<38 15 1.3%, 2n=39
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232 SREETh S AR BT R Y
CRFIRH BRIV UE ST 45 R L% 5. ITa 6
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7.0~03E N, JEUTE 2R Yk, ISR
fig h i i g AR TR 2n=40t, A NF=40,

3 hHE

3.1 REEDEEIMBR S

FLLE 1962 4F R (FgEt s ) M 1963 4ERY
(Higfad) P 1984 4 (fmataeak ) B A
7E 2002 4E 1 (P IE SRR ) T o4y Bk o T
il (R SNTIE A T IR, HAMRIE S5 5 A0t
TAFIEZEST (R 6)o 1) TEEH 75 6E | B g A i fig Kk

B (hEIE) R S AT IR AY)
&, KRS R ALK WK 3 M ERR
DT, ARAIEST E 4 R 2 R A B R 26 i R
J7, LA 25 SN R A 2R Y EURE M
A, H—er bl 2z 20, 5 AME I EE A |
B A A i AT ) B A St 1) o S TUAR B 455/, &R
B B e, 1R T 45T i A R A e 2
o 2) 4 MaEEREARE (6~35 ) B, RIE
(gt ) W R EY 200 mm L2k T
R B M, T 4 AN I I REA 2
FE 200 mm DAF, ABSEAEEARGE N 131 B HAK
KAEHITE 20.20~36.55 cm,  AJ A Hb 43 4366 1) Thj
fi B A0 AN TR S AAE . 3) 4 0 287k G 43 i I T i
(AR IR 22 SRR, IAHIFSE & B, Lk fi i firf
RS TR 22, X—GfE H At 5 —BL
B TMRERAEAE , Ao Jl] DT A %) s 2 €2 28 J A0 I 1R
FIRIR M 0, HAR @ A HLHI A TR — 20 5% .

AR i, 75 (kg ) g
2. fgeanss, R RH, fEEMSMAA, 7
RETT B 05 SR P a1 e i SE A 2k R R
T, HAbY SRR, (EEmE) P (R
) U A ChEzE) B L, T
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WS R RN, FETE RS T AT 5 A 00 21 (4l
RFHE N, AR ML Bk o R fg L 1 fi
MR 5347 B A 2R S A R — 254550
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SR E MR, dIRFs @A AR
A KA AE R T EMRAR . ARWFSE & PRkt T i
R IR, RIS o/ haits, Bikgs
PR BB SR B i, B s A |
RS IV SR, X S IR ER R AR T e



110 [l A R LERRE
F4 FEODEE_FELEETHRER
Tab.4 Diploid chromosome counts of T. septentrionalis

5iH Pett /4% H number of chromosome A

item <38 39 40 41 =42 total

I H number of metaphase 2 3 134 5 6 150

JIt i B 43 He/% proportion 1.3 33 89.3 33 4.0 100

TE: T 2O A ARG R AR B 20=40
Note: Model diploid chromosome number is 2n=40.
®5 FREDEEPHALEEEIKEMEE
Tab.5 Relative length of metaphase chromosome of T. septentrionalis
Retafkprs SRR AR 22 L HOER 22 e R

chromosome No. average relative length+SD average arm ratio+SD chromosome type
4.26+0.07 o t
2 4.08+0.09 ) t
3 3.62+0.10 e t
4 3.58+0.05 ) t
5 3.27+0.06 ) t
6 2.90+0.04 e t
7 2.70+0.32 ) t
8 2.60+0.21 © t
9 2.50+0.12 e t
10 2.44+0.11 ) t
11 2.28+0.15 0 t
12 2.21£0.16 e t
13 2.14+0.09 ) t
14 2.06+0.06 ) t
15 2.04+0.13 e t
16 2.00+0.04 ) t
17 1.98+0.09 ) t
18 1.90+0.05 e t
19 1.84+0.03 ) t
20 1.76+0.07 el t

et iR 2k ek

Note: t. telocentric

T 2 S RS, WS (i
k) MR Gk ) O RAR “BEg,
B A RHE N R E CRE S )
FURFISGE . ST, SK TR, R a5 ]
22 AV B R TR 25 S ARG AR ARAT

S REA AN A HEA TS, ABITIAN
4385 1 T /ST 75 T AT S O A 5
LR L 7 B S 305 0 e A X e 2 W T
PREE (R adek ) haREY. AR A
PAZEEAEARE 200 mm DL F B, 7€ 200 mm

DL SRS R M T o p I, HS T
TS P RS R A E T LA DAy e i e i M e DX 531 119
Frif
3.2 FREEDEEHIZE SN

FER YL AR ZREPERT ST, XTS5
HEAEFUR R (A A DG PEA B S, Al a2t
FER Rt B2 . AR S IR
e AR AR Ak, R T 2 AR B
F, BRORAEIE IR BRGNS AEAC (W]
I ERAE Ry (BRI, A PBE | SKE AR

B[

T
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B, SR BOKAN R A S, AT LT
MR AEROKAMIZE MPER . B RTC s (i s iy
ERRHEI, 2n=48 R & 72%7 . ABFSE
SRR, g i AR H 2n=40, FEAH
XD, RIS R, Y A AT
h, Y@ ATEARAE . NPT I, BT
AR, e B AR G R AR S, B

e QAL , RO SREE i il (R
AN 22, RO 40, FFE BRI AL 2R
e P RNE R TR 1D o) S i G AN IS
(IR R O RN BT T B a0, kg
LR AR A SO H a2, Qe@ R s, &
B D, PRI ) 2t i T T ik AT — S ) R AL AL
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Tab.6 Comparison of external morphological features among different kinds of T. septentrionalis

SRR

reference picture

AL
morphological features

(ﬁgﬂ%zﬁg

TN

PRELHEIRTE , MR, FRESORICIR, RRO IR R m2~2.56%, Rk, Koummi~1.26%, kb
R, MESE M=, RRKWIKAL2~1.46%, WK H3/4, RTSIE @, #g. 75
61 ; 34~35; FE6E32~33; Molg14; FREE1+10+1 (MEFRARRE, &K 96.0~150.0 mm)™!

P, KM KRR 1~2.6f%, A%KM3.2~3.50F. BRKKTRERRE. KM=
e, LGRE; kK MRAERM3.T~5.765, MWK L1.2~1.465, Wk, KK IR E 5
3.4~4.14%, TUN, R0, FITEAR. FATES . SRFLECK, A THRE NI, A B AL BE
He, BN, ToMZ. g, SEET, 37~39; TEEE34~36; M6E15~16; JREE1+10+1 (MEARA
6F, M 131.0~281.0 mm)"”

WA, M, AR SERK, MIGE =M1, WEMER, Wik, RPx,

G, MRMEIRE I 5E o SRAROUWAS, M FIRATT . /N, Aifi. TRl BRI, sl
K, PG, R IR, hfalk s RIS OB, AR T, A BRELoR
M, . HEE, 35~37; RB6E33~35; HilE13~16; REE1+10+1 (MEIRATR, KK

85.0~248.0 mm)"’

WK IRFE2.7~3.40%, FhKM3.3~3.80%. KWK A1.2~1.56%, WIRFEM3.5~5.40%, (ATEIE
K, KRG, M, P00 =mE. Wik, R, Bk, LMt /N, mifi, 8841
B, TG T . KRG, Bk LSRR, B KRB0, HE . B
g WOEERREE R, s, EE T, 37~39; BE34-36; MlE13~16; REE1+10+1 (M Bk
A3588, hK: 127.5~292.0 mm)"

PRAFIBER LA, MR K SR e E . RMIA 3~4 558 ISR 680, RBINGIETE, M
o R IRRIAI1.5~3.3f%5, KGR =M, KL KM3.1~4.965, Uk, LK E
L1~1.66%, FUNRAL, TR ARIE R EANY . SFLam2AS . 8L TFRIE 7, 250 E
AR, Mgk, 1908 . BRI E G R R0, BRIy —JE . 6B, TR,

36~39; T§E34~37; Wlig14~15; RIEE1+10+1 (MEFRAR 3R, K. 202.0~365.5 mm) A58

F71 B EREEEZEITLIE

Tab.7 Karyotype contrast among different Tetraodontiformes species

Fh2k species Yo (AR A karyotype EHCNF
HlE 73706 Takifugu xanthopterus 25=12m+8sm+24t 64
BRI 0 Takifiugu flavidus 2n=14m+6sm+24t 64
S F T Takifugu xanthopterus 2n=14m-+6sm-+24t 62
WSR2 Takifugu obscurus 2n=14m+6sm-+24t 62
2SR Stephanolepis cirrhifer 2n=1m+32t 36
LU 760 Takifugu rubripes 2n=12m+6sm+26t 62/64
Lk B8 T I8 Thamnaconus modestus 2n=40t 40

T m. PG 2R R sm. W EE 2R (A o AE 2RI (LA

Note: m. metacentric; sm. submetacentric; t. telocentric
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M T B B A ik, fESMTRIE S T7
1], WSS 2 T il /e 200 mm LAE I HSKEA
ANER Y ME IS S o DRI PR ks T B )
AL TR IR AR L, JF HAERR 3 —E R
REM BRIV L A MEREZE 57 o AOPTRAE R S £ 82
Rt/ UL w2 A I S 4 SR —
B, HZEPFEA TEWAR S ORI R AR
TEE— DU e Lk b T S A B[R], il T g
ORI R, PR B a2 e e
TIPRAE T HKCHE

4 4%‘\ é:[:':l:

ASBIFSE 8 3 iy T T i e (L AR R A 5 R
SRR T, AR 2SS XHE SRR R E4h &
B A G R R A A A L, E—2D A T
Lo fifs T i i 4 SRR AR 15 (0 A R A A O
P, DiZ R A E AR L TR B FERE A
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