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oK AR RS Y, SR SN
R, UREEE RS, RREREOE 1A). 5t
RIS B R LR AR AR 1A HIA 50 g
e, iR LRI, Sk =W AR I Sk

R, ISk, BESC 48 sheepshead, WK IR
MG HR A, A, Wity 22 IR S % 1 1 S /)N
TIRE R B aE, A, Lmiig T T, |
O, T, Bt TRAT A, B 24, A
LN, JEEFLBCR(E 1B), MEFLNTAE . 1
BRA K BT W B AL A, WIRE AN Acak; BRER
BA SRS, K/AMEL, ARG, R
LAY (& 1C)s

®1 RKOEEIIMPESHEHERRENEE

Tab. 1 Index and variation range of external morphological ratio of juvenile Aplodinotus grunniens  n=30; X +SE
i b SN KK PSNLY/EN LK MRAZ KA 7R LN
index of ratio body length/ body length/ head length/ head length/ caudal peduncle length/  intestine length/

body height head length snout length diameter of eyes  caudal peduncle height body length
SE4{E mean 3.98+0.97 3.63+0.68 3.06+0.31 3.47+0.40 2.42+0.20 0.68+0.10
AEIE I range 2.20-5.70 2.77-4.85 2.52-3.67 3.00-4.39 2.18-2.78 0.50-0.83

K1 BokfE g mshasie S RE

A WoKME Mg, RAMBIESRHE, B: kA8, RETSFLAE BAL; C B, R 5 ANENKAL; D: MsE, RIE K NEEZ
Fig. 1 Externa morphological characteristic of juvenile Aplodinotus grunniens
A juvenile of freshwater drum, showing external morphological characteristics; B: head, showing anterior naris and
posterior naris; C: chin, showing 5 mental pores; D: pectoral fin, showing the prolonged fin wire.
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€ 4 (£ 0 W) 4 1D), Bt A B @, — IR
5 58 (%) €2 T B 5 A0 8RR AL E K Y
“figzzr, WA T HABEE & (& 1D), #EX V.I-5, &
B8R A T T8 I BT AR 11 B8R Ty, R 2
FRAE AN AT T B g S5 AL pl, RIRHE(, 5 2 ff
WA KT LA, 685X ALLI-7~-8, B8 N,
BEER, R EIE, oA g A Ak, 65X
C.16~20.
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pA=) I =2 N TR 1ES S o N [ ES N 3 v
g% b T X 2 A —HEBCH AN E A, b 4e T8,

B FETOUAL, 2 10 B AT [R]0 5 B S 10 s, (IR X
HAT G ER e 1 R 4 S IR B, R 5 X 1 22
UL (B 2C) o AL TR (BRIRMEFTESN) . k5
TR 4 S AL A7 A 5 898 55 RS A4 o PR T, Ty
BEEEAN AL T P, EEEX AR e 4, TIIX %
B> B G (18] 2D); FR - 5£EE T TN, (H A
DX A AN i, TOUDX 30 2% 40 43 W% (€] 2E)

2 WRKATHE gl e R AR

Ac RIS LA B, B: SRR BRI R, JREBE; Co M2k b sERNZE T i, IRk AN,
D: [R5 P8 PSR 15 B [R5 AT A PSR 11 B 2B, G-H: AL, REE,; 1 RS Z AT,
RNV, X R EEMILRBE -1 A Ko R . STk, Sk, Sg-if, T4k, LI-filZk.
Fig. 2 Morphological characteristic of scale in juvenile Aplodinotus grunniens
A: cycloid scale around eye; B: cycloid scale around operculum, showing scale grooves; C: scalein lateral line, showing scale
focus and tiny teeth; D: intermediate phenotype | between cycloid scale and ctenoid scale; E: intermediate phenotype |1 between
cycloid scale and ctenoid scale; F: lateral line scale; G—H: lateral line scale on the caudal fin, showing its distribution; I: lateral
line ctenoid scale at caudal fin, showing tiny teeth; J: intermediate phenotype of lateral line scale at caudal fin; K: lateral
line cycloid scale at caudal fin. Sf-scale focus, Sr—scale ridges, Sg—scale grooves, Tt-tiny teeth, LI-lateral line.
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o0 A0 (] 2K), TWish—i5 68 . W6 . BEEg &
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221 HLE HEFRZERO, 20WE. &
B, 5, MINEE. BER,

R AIH S B AN R R, T A
e X TCAT A 43 A (8] 3A), 245 WA A5 15 % R 43 A,
e R R L, A 6~7 HE, BEEE N
) i) 22 A5 AN 336 ek (P61 3B); A5 1A 2 1 i) 11 Jis 1

[ 25 iy, GBUAT A4 AR ph M i A 002 A )N, (B
TR LN 3C), Wik A I Y
AL A= R 2 (18 3D, K 3E). 5 Fatis AN, I
AR B 22 0 A, EL AN S — HERUA BLAS
R, 5 PMIAR ST 22 57 0000 25 (B 3F). B4y
K58 Y0 5 3 A

N A 370 5 T ) o, T S
iR, AT, RO IO (8 4A), FETR
L5085 AR (8] 4B) . e e A7 I ER DU 5 2 E] 1
WG = SIRRY IA BL (K 4C), RS55G5
L, EEARIRER, B R IXW KRR, M
e ZE A PN, O ELARE AL R /N (K 4D), fH
Uie B v E AR B (R 4E), 5B SMHE; 5T
WA P AR R, R RS 2 AN AHIE kA 1
WA B (& 4C), B/hT T uH G4, RIERTE, W
DX BLAR R, T M DX R 47 328 25 728 /N T R
BL(E 4F)o A 14 AR S 22 1) B T8 7 13 25l o

K3 KA E B AN A A AR

A R B R AR XA S0 A Co R A N A D SR S
E: WO B BA 3 An . v i Sk TR O 1) g E R AR 5 ).
Fig. 3 Morphological characteristic of jaw teeth of juvenile Aplodinotus grunniens
A: central area of lower jaw; B: distribution of jaw teeth in left side of lower jaw; C: internal and external distribution of
mandibular teeth; D: mandibular teeth located margin; E: mandibular teeth located inside; F: distribution of
maxillary teeth. The direction of the white arrow in figure 3 indicates the internal direction of oral cavity.

i, B MEE BA), &Rk, BT
FLARR T AT, i E R A R K EH i
BB 7 ANIEHES T %, R R(E
5A); Wi EA 2 4~ 180° [, iFEFIE K 3 B (&
5B), MEALI], Wil Z%0#9°K 0.68,

222

HALRR  TPBRAE S A B, ZE TR,

fiiumg/N; IRERINETY, ek, NS
BI(E 5C); MR, BBV, 2K AP (& 5D).
223 ESHR 6%, A, Mg, T
A, AR, S0t — L E e 2 A i A i,
HrwEE R, 5 il A R AR R T, A
5 AR S e K A, T S ey LA R A
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K4 KA E fh gy i 0 IR 2SR

A OB, RETES S, B: DML, AEMIME; C DMEEE, 7~ FWEE R WH; D-E: ¥ 3 i s wigg
Fo EWRYE SR ELgE. &b Rk s U 1) S RS 1A
Fig. 4 Morphological characteristic of pharyngo-oral cavity of juvenile Aplodinotus grunniens
A: oral cavity, showing free end of tongue; B: pharyngo-oral cavity, showing external form; C: pharyngo-oral cavity,
showing upper pharyngeal teeth and hypopharyngeal teeth; D—E: SEM of hypopharyngeal teeth; F: SEM of upper
pharyngeal teeth. The direction of the white arrow in Figure 4 indicates the internal direction of oral cavity.

KI5 BRKATE fh gyt I A o W

Al THALE, RETTESE, B ML, REIERIE,; C: HAMR, IR, D: M E 8, JRAE.
Fig. 5 Anatomical observation on the visceral organs of juvenile Aplodinotus grunniens
A: digestive tube, showing pyloric caeca; B: digestive tube, showing convoluted intestine;
C: digestive gland, showing gall bladder; D: spleen; E: air bladder, showing red gland.
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B — RS (K eD); SRR 9 WA s, 1E%

LR I 73 A1 KNS SE R HETE /NI, R ) Ao
] 7 %) S5 /N (B 6E); i =5 v [ (7 SR A A 58
V000 28 TR, /N ) 3% T A IS D) Al 22 3% 1 240 it
i (K] 6F)

224 RERAESHME KEANTEREN, N
G BB, A m MR, AEY AR N T
11 cm Bre, HALMEDE, A Tias, 15
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Iy P, AR —HE 2~6 IR, M5 IXE
W, BB A0 A R SPIREER (18 7A); N
WM, FTZR . Sk R GO LR YSIUE, 3
M SR eI R EEM BN, Joh e
HETHT R e RS, SRR NT, TR N S B A R
ARENE, kXA T RIS, R JITIE, RimdH,

IEAEfh =AM (B 7B). MahfaE K E 15em DL,
HAREIE, argi s TI5%, w5 mmk s
IO, FEEIMAE, FERNENPEEER 2 4
BH 0 () S0 (& 7C); T T R} B30 B8 o B g (1]
D). REAKNAEEKN 5.9%, KHEH ARG
TR K1) 4.7%.

K6 WKL g fh S RS

A: B2z, B B/ Co BRZ RN D: 815 B MR P BB SR B A
Fig. 6 Surface microstructure of gill tissue of juvenile Aplodinotus grunniens
A: branchial filaments; B: brabchial lamellae; C: branchial epidermic cells;
D: branchial arch; E: branchial raker; F: epidermic cells of branchial arch.

K7 WoKkAE g R AL RHE
A NS AR AT, RUESE; B NS R E A, AR RELREDE Sk KRR X C RS 4 R HA
I, RNNGIGE; D: KL R B E . An-Fi%, Po-J5 %, Ou-4h, In-N %, H—3kIX, T-RIX, R-IF%
Fig. 7 Morphological characteristic of sagittal otoliths of juvenile Aplodinotus grunniens
A: back of sagittal otolith of juvenile with small size, showing ridge; B: abdomen of sagittal otolith of
juvenile with small size, showing head and tail area of tadpole imprinting; C: back of sagittal otolith of juvenile with
large size, showing internal protuberance; D: abdomen of sagittal otolith of juvenile with large size.
An-anterior, Po—posterior, Ou-outer, In—-inner, H-head area, T-tail area, R-ridge.
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B, (R RETE, o mmNeE,; (3
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TY ML EEAE N E R, X5 5 (Sniperca
chuatsi) iy IF i B4R 4 HL i 4R 1 J J— S 9,

HHI T 2B %P9 PG il T IERIR KA
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A ) F /N T SRR S S 3 . X R IHIR
JKA G 05 v [ Y 4 £ (Argyrosomus argentatus) |
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B, i SR ILEITE 0.25~0.33 Z 1], ZE2H
R 1A P Yok a e mEm ik 2
0.68, HEA 24045, x5 FE A 3y il
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mSXEMREEaEEANENER, XS
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i 7 or A . FRibiE ARz . ARALRAE . AR
KN B, S5 EAE AR Ry
Pk, BAMRGURT A B AN RE, X 5H
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External morphology and internal anatomical characters of juveniles
of the freshwater drum Aplodinotus grunniens
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Abstract: Only a few of the world's 275 species of Sciaenidae live in fresh water throughout their life; one of
which, is the freshwater drum Aplodinotus grunniens that is wildly distributed in North American. The study of its
morphological and internal anatomical characters have great value to the phylogeny and evolution of Sciaenidae.
In present study, the external morphological characters of the juvenile freshwater drum were systematically
measured, and the anatomical structure of the main internal organs and sagittae otoliths were observed. The results
indicated that there were two kinds of scales covering the body of the freshwater drum, except for the front of the
snout, chin, and isthmus. Small cycloid scales were found on its operculum and around the eyes on both sides of
the head, and ctenoid scales covered the body including the posterior head and jugular. The lateral line scales
extended from the back of the head to half of the caudal fin. Some transition types of cycloid and ctenoid scales
existed at the junction of the head and the dorsum. The first membrane of the ventral fin extended slightly to form
a specific fin-silk. The juvenile freshwater drum had canine-like jaw teeth and pharyngeal teeth with different
sizes, but all bent in an inward internal direction of the pharyngo-oral cavity. The upper pharyngeal disc was
divided into two symmetrical parts, whereas the lower pharyngeal disc was fused into one. There were only five
mental pores symmetrically distributed on the chin, which were Sciaena-form. The digestive tract consisted mainly
of the pharyngo-oral cavity, a short esophagus, a divination-type stomach, the intestine with two bend, and the
anus. There were seven circular digital pyloric caecas existing at the junction of the stomach and the intestine. The
morphological characteristics of the sagittal otoliths of freshwater drum were similar to those of Bahaba
flavolabiata. Based on the external morphology and internal anatomical characteristics, the freshwater drum has a
closer evolutionary relationship with the Sciaena and should belong to low-grade benthic carnivorous fish, which
consisted with its specific ecological habits and food consumption characteristics. This study not only provided an
important foundation for the artificial domestication of freshwater drum and the large-scale parasitic breeding of
pink heelsplitters in China, but also provided the basic material for the study of the evolution of the geographical
evolution pattern of Sciaenidae in marine and freshwater regions.
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