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#H5 266071;
350003)

KA R T 44 D W 4 (Thamnaconus septentrionalis) it j& F ¥ K F & M B AT AL, T &40 ¥

Bk R, SRET, EKRKEHNQ3.0£1.0) CEAHT, 1d AR, 4dW#E/ YL, ExM
F1HEELFWT N, TdmIRkE L, HAEL; 8dF | FEEXMESZNE, OdHENER
N 12d EFE NG RCEEN T W 14d BIAE 2 BE X EFRBE T, 16d M/ N,
ELTHHAERE; 19d 0 HE 2 FEELMBREE L, 20d RATMUKEREE 4, 24d B,
Eokst BHMEHNHELANAKERA; 21dEAERA, TEERTMWHE TR R MEY
>0.90, & 1 L #%E, 4~30d 2HHHEH; WEO0~11 f 11~20d KL M #HH, 0~11dFHAEE
<11~20 d, 21~30 d HH# 1, D 4~13 F022~30d H & MH#HR, 13~22d HEHHWH,; 2K,
k. REMAFaAREH AN AERI, HREHRHEE, HEEPE 1923 d. AT
R 27 ML, k6 X, AR 21 % FEARE, B2 EEXEFH N 3136 R, BEIEFTH
K 33~354R; FEa R, B2 HEMBEE NS B FRAN, Mg EE N 15~18 1, B#
AR N 12K, P ASAEH, EELTHE, Foh8gL 2T, BHEELA3T, RES%L
HT~10F, S0d R 4~5 KX B f4H, HARARFRARUR T AL I WHEE L HLTE M BN
AR, FETRETOHEREFMATAMTH, THHEHETRERES.

KEEiA

hESEE S965 XEERINAD A

2t I 1 fili (Thamnaconus septentrionalis) X 4 %
gt FpEamERag, REREHAETa, £
PG ERRI | RS R ARG R EY . TR
IR HEUE RN A X A A, TR . HARS
AR A A (T S5, 1984), s I, A
M) 28 55 A fH 88 — B2 R A AR T A £ (Trichiurus

ST, Ta; e, FHATE; BPARML
XEHS  2095-9869(2024)02-0210-10

lepturus) B s E X4 o 1 BES B B L AR AR
AEWUL, HRT, BN AN TR E ST Gz —.

B RWIE R E BB, HIESRE ., 452
PR B AR AR E G, TRIR S R R B IR .
E AR, AN S E R R R
(IR 2 5 R R HE SRR OB B A FR, 1991). TEARE
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TEME SR e i I F B 2 — o R IR 55 (2014) WL
T8 AT R (Myctophidae)f . HE i HTE &4
fiE, Mg TAT BRI T 3R RE,; TrHEQ2005)0
I GO A MG, BRI TRITA AR
HIEASRRAE | T8 a5 2 i KAV A 2 R R B o0 ek
R WA R K A A A R R S e e T L
Z AR P8 . A Ok 19 A 4 SR fa (Amphiprion
frenatus) . WK PH5 14 fifi(Dicentrarchus labrax) . JbH% T
i (Thymallus arcticus) . 5 ¢ 7> 3 i# (Odontobutis
yal uensis) Filifi 3k 4 3 £71 (Collichthys lucidus)%:ff . #fE
0 1) BF 58 (XRS5, 2018; 5 2245, 2019; 1 38 4%,
2021; ZESCHESE, 2022; TRHEEAE, 2022), WA T4
FUESRHER AR A, AR 68 25 3085 4501 1 i) it ] )
or TAFSHAREf I, 8 145 H B FE AW Bie .

AR A S AT £ )RR £ )R — R o R
A B () R, B RG22 S AR, A . A0t
EIsm R A, AR T N BT fEfaZ
D7 T T it o ASIEFE T 2 68 L T 0 5 A0 BIEAS
FRER AL AT BN TR R WA, BE - H 4k g
i B R B AR BORE, WL AR F R R

1 M5
1.1 SCIgHet

ZHGUIT 2022 4F 3—5 A B A TR A
IR A R, WLKIE R (21.5+0.5) C, HE RN
(30.5+0.5), 7E(52+2) h S b AR, HIR]—Htw) e 4
WEAFHSE
1.2 SRI§HE

121 &HAEFH WIMEAT 0T 1 m® B35 0 H 55
&, BN 10 000 ind/m’, ¥ 34FAT, BEK
M R(23.0£1.0) CL,EREE HK(30.5£1.5),pH #(8.0£0.3),
FRER e G4, B K, K IR A PR BRI A B
THRBHE MR F . SS %8 H(3~7 d)—L & H(6~19 d)—
i BG4 (18~30 d)— Uk b #H(28~50 d).

122 BRELEK VIHIEAT fa AL 0]y 22
[E1F% 24 h BURE , F54E 50 d, B A AR E 10~15 ind. .
BB AR MR K R B AL, MS-222 R
HEE 5%, ImageView EARFMEIE, f# ] Excel 2021 %X
s ET e bR EdE , am A i E

1.2.3  MIRIEAT CIRURE Rz NG SN oIk <
REME R T aTERA K WK m L
KAl ATEUMEARAG S 2 T | eI EREE S 5
B8 SRR AR . A A E AL K E S RS K]

(1982)Fl AR (2012) 5 I ik, G Rk B4 B
Beid 2 BB 2 FR(199 DB 7k o

2 #R
21 BN
211 ¥ & VIt (B 1A): W4k

F(2.16+0.12) mm, EIFK, LT, (OB
ABICERING  KIER M SR EER, OIEIUE,
PEFIRE T 7, B A A GER A A 2 AW, I s il
27 XL, SkEB 6 XF, 4RAA 21 XF, P AREEE Sk
W7 &R AR v, R EE N 1 R o 2 oK o, 5 %%
MBI BE T ; T EREE A2 1/3 HSr R, HEYL
)G e R R, R EE R 1| NRERTE
BRPBE A5 o T 2~3 WL IEERE L5345 1 AT
BRARZHLYE 2A), HARZ R 30 um, HF 1 GBI/
5106 s T iy R 3 o S 2 T R 0 A A AR R P e
£, UNEREANHERZ (SRR IE 95% AR, B BRI (LI
BRI, JMERNLTONEERERT T, LN AR 35%,
THUETR N, BEARE—TIE, TR -
N 1 NN R W S 1 7 B W S 3 A

1d (B 1B, C): frfaisK #(2.3740.12) mm, Ff
KN, AV 1~4 cm, BCLESEES T,
218U 10~40 s J5, GREREE ) L, PEAER . Sk
S FIT i AR S PR D ZE M 2 B AR, A SR B R R
By, BRI A ORI DR IGR,
DFZYR 50 YW/min, R IE WO L 30325 BH G € 1
[ e fig , BB MO I

2 d (K 1D): fffa4K H(2.49+0.14) mm, k¥
ARt R BTE K R R, EO i =AM
MZ0, DHEREERIE, %2y 80 W/min, I 40 i
SVEW, MEE R, K29 0.33 mm, MBiEARR,
IERIE BT AL )G B0 . M mrl B s R IR
BB EIR, EMARBI TS,

3d (&l 1E): 4K (2.64+0.12) mm, ] {7k
TAERFTE . FLO A BRI, J5 E e A 7 AR
BEAEAFHES, IRE T O B 14 AR AR5 (A 2B),
K29 15 pm. Mg A8 K, DRI RIS, Bk
AR, RPR R ASMEE SR, S, LT
P T, M PR R AR DR, T IR Y R R B 5
R PR

4d (B 1F): -4 K 5 (2.69+0.11) mm, H¥EA7,
b A BEL, OER EER AT O, SKRER AL
TR AR RELZR, H, IRY L 30%. WAL
BE(40x) B EA, SAE(1000)RE AR 20). 58 1 15
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Fig.1 Morphological characteristics of postembryonic early development of T. septentrionalis

A VI Ff; BAIC: 1dfff; D: 2dfffh; E. 3dfffa; F. 4dfff; G: 5d1ffm; H: 6dfffa;
I. 7dfFfa; J. 9dfffa; K. 12d47f; L. 14d47f; M. 15dfFf; N: 17d1746; O: 19d 474
P: 23dMEfh; Q: 27d4hfa; R: 30d4hfa; S: 39d4hfa; T. 50d4hfa,

a: Eﬂﬁ%, b: mﬂﬁk; C: $ﬂ§fé, d: @Eﬂ%; c: HE%, f: %ﬁlf‘aﬁi; g: ﬁﬁf, h: H@@g;

y: Jala; j: 5B 1 FEEEEIE; k. JFAE; 1.
p: BEECIEE; q: 52 WEE IS o 5

B3, m: IEEE; n: 1 FEE; o HE;
2 ISHENESS; x. JREENES; . FGEEEEL.

A: Newly hatched larvae; B and C: Larvae of 1 d; D: Larvae of 2 d; E: Larvae of 3 d; F: Larvae of 4 d;
G: Larvae of 5 d; H: Larvae of 6 d; I: Larvae of 7 d; J: Larvae of 9 d; K: Larvae of 12 d;
L: Larvae of 14 d; M: Larvae of 15 d; N: Larvae of 17 d; O: Larvae of 19 d; P: Post-larvae of 23 d;
Q: Juvenile of 27 d; R: Juvenile of 30 d; S: Juvenile of 39 d; T: Juvenile of 50 d.
a: Yolk sac; b: Oil globule; c: Visual sac; d: Fin membrane; e: Ear vesicle; f: Crystal;
g: Vertebral column; h: Pectoral fin; y: Hindgut; j: First dorsal fin base; k: Liver; 1: Operculum;
m: Pelvic fin; n: First dorsal fin; o: Swim bladder; p: Anal fin pterygiophore;
q: Second dorsal fin pterygiophore; r: Second dorsal fins; x: Caudal fins; t: Anal fins.

fEHE R I, AR A SRR AR . S N 53
2N, BN IV 2 R AR IR 3 ALY,
AT IR ERE R 2 558 3N, & THEET
MM AE 2B O e, R RESE Tk, TERMAE,
AT NEA, T HE W wiT o T &8, il A I A A% B e
W& E 2y 75%=5 1]

5d (B 1G): frfasK 7 (2.73£0.07) mm, #ok
ERETKERIZ o LB 5 A s R B A R sk B A
RWEM L, WERREEW, L RS,
BT FA; R e, KEK T LS. Ha
FENIAE 2 T, BLOBEBRKS Y, O 50%E 508
TE, MR ) A ST A, o, R E A s IR
B, 1 FFEEEE RO, Mg s AT S

6 d (B 1H): fFf4K H(2.78£0.04) mm,

BF, SRR AT, B FEEE RIS, 52
BB B, 8855 K ik fig B 04 1A 3% s BUHEZ R |
HARZ N 10 um B FEIE /NS, HiE N EY s,
THURIAEE o 55 1 P56 1)y SEIREIUIRE , T o IS B A PR
ORI L E S

7d (B 10): fFa4K R (2.8120.15) mm, FHIE
KIEHRIUE, TR AR, 5 1 g
2 Fh, —FRKTE, A2 g SR EAE, &
S LD RIRE A, 0RZH 130 K/min, il
i35 B TG €0, e v O I 0 S B, A i R A £
JRE, JECH BRSO, hh R B G

8 d: ffa 4K 49(2.85+0.13) mm, 55 1 IF6E
oG PR g, JLILES . A s R 1 (5
IS SUHITE , T3R8 5% 1Y) T 38 W R AR 2 2L 2% o
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B S NEHEITR, MEXT T AL, O R B E
W2 It FE A, R EE R, KA 1 AN I

9d (K 11): {14 K H(2.88+0.17) mm, %54
BB, HATER L aEss, M BIE R AU
Ja P SRS, nTH BTG, 1 I EE S Y
FAK, RERPGE B AN, T AIUA it B AT
T BE /N AR /N

10 d: fF4K 4 (2.93£0.15) mm, ARG TFIE
JE R 3% 4 0, A A R0 IR B T B R TR 65
iR RA; MR AERERA, SR, S
2y 50% AL /N, 5 1 TR SRS B Y > SRR,
81 EEETERE > R, K < IEEE. 1 T EEHDH:,
KA IR (O BB . WER, Rommg L9, %
R,

11 d: fffa4 K 5(2.98+0.13) mm, Wishhe %K
S, ORGSR AAS, MR L O E ol L 2 90% .
1 S L U [ 3 W B, A e JC RO
DU & fry 2 €0 PR €0 2 90 fif 2 P, R M R4 T
& gl , SEERRE S My B34, MR Y R AR AN 1T
68l

12 d(¥l 1K): {74 4(3.03+0.16) mm, i[5
T do s Y BT T AL, IR EE iR A MR 8 R S RS
SyAE, BRI B R A s T A £
VIE, MRS, 5 1 1 685K T 5 5 R
Bt VOB BRI S RLE 4R B HAA T TR,
BERT T2, MR M2y 305 RHRATLI T2k,
MK RS2 3/4 MR

13 d: 4K H(3.07+0.13) mm, 252 50%
PEHEIE /N, SR AT SR AR WE L, T WAL
TAHEIE /ANRIZH B = B (K] 2D), T B 1~2 4
MG, HamRE, 2 MeRES, KE AR
FH ML, MERZ RGO METR T, Kb
b AR BRI 7S A M £ (B T R AL, 2R oK i
JRER GOk R

14 d(B 1L): fffa4K R (3.11£0.23) mm. ii#3)
W, 55 1 TEE S RE 2 450, S 5 R 2 300,
BKJE, O 1 TSR GA 900, IREERSE 2 60°, RER
BT ARG T RIS = 2 ), (AL
B 3~5 ARAETE B, 55 2 15 0 S 0 E RN 6 S g
B, 5 2 TEE SR 0 A S R B, K
TN ; EEESZEE R IR AR TR D7, KB 6 4
WU s B R 1A SCEE B3 SR, W R (140

15 d (B IM): 4K ~(3.13£0.19) mm, 55 1 ¥
BEFLIR IS 7 Sy A HEE 1 AN, ORISR K S5
WOEE, 5 2 WEERUBEE IR R B AR, BN

AR R R g 4~5 A BAR R AR AHE
G\ o3 A, MEEE N A T da di /N R L R S T A AR
T AR A BB BT, AR 3~4 b, 5 2 T EE A
B g 6~8 Ak

16 d: {4 9(3.23+0.14) mm, 45 2 iFEERI
BB EE LR AL I W, BRI IEEIE L, KEEA &
NRA 172, MR S LT SRR ], SRR T A A e
AR S 2 T B S R B S R R Y SR A R
WAEZZ, 552 REER 10~12 >, BEER 5~6 1

17 d ( IN): {74k R(3.2840.23) mm, 4B
HO NG, FAE LOEEIE/NMSE 5 17, RO 3 47, LAih
12 NHEFE W, FRA 2~4 DNHETE UG, Sk B /)
Ko = PIAHE , SRR as, R R AL I ]
W, MR ERBORTRAPERAE,

18 d: 74K J9(3.38+0.24) mm, KK 524
229 0.25 mm oAy, AHRE/D Rk BT, SN
Hen HHLURERE W, B L T aRNEE
VIR, B 4 HES AR B R A HES (5] 2E).

19d (K 10): fFf4£ H(3.47+0.33) mm, K

TR Mg, AR 8RR ST IR AR
K, A EEERR 25%. 5 1 BFERMESE A, &
TR 5 2 TEE B R 31~36 AR, g S
HA 33~35MR, BHSEKR S REZ/N,
212 A& 20 d: MEFA 4K M (3.58+0.34) mm,
ASRE AN B 2 22 5, 4 St pH RS (5 (18] 2F).
TR ERET 5T, AR EE MGy 0.1 mm. £ 2
T B8 TG B 68 A5t BE Lo AT s | BB A% 5 S BB
AR R 2~3 H [RIE /N R HES] | S 68 By 6350 1
TG R T 2 ISR RS 45, FREEEE S5
AT MK E (& 2G), BRIA LS,

21 d: HEMA4AK N (3.7540.25) mm, i € 6E ik
#B 10~12 DR EURELHES , 2 AN KA M HT
8~10 /N RHA 5 J7 (B 2H), 26 2 TFiE . BiEE
BEEES R B, AREM ST, A RN A 5%
. B EE AR SR I

22 d: HMEf4K H(3.95+0.42) mm, &fLERHEH
i, KL KL . 56 1 5 TR EE AR — A
B, SEERRHREORER, 2R —h =, L
SHEENE AR IREU MG, TR R R R
(F21), 26 2 T hghE ok 5 B G SR S B BB b 5
U, ZEEEENIASUE S g T E

23 d (K 1P): HMEf 4K A (4.15£0.30) mm, W3R
W EAAC, SRERHEIE /N SR A I AH i, B SR
FES 2 588 S g 2 T T /N, AW LT (3R A
. HEEEE SRR R E R4, BBARMIIESYY 0.1 mm,

\

B
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24 d: MEfA4K H(4.60+0.59) mm, HEHNE,
W R =AY, BFLRRIANE . 25 1 IEERTH M A
MECAAEIE B R HED , BRESTR A A i .
AN, I RER R

213 Fi#ué 27d (K 1Q): Rishtasek Nl

(6.62+0.62) mm, HAEMHARGUAR S, KEn]
BE PR B AE A A R A AL, B SR B i, KN
PEME e 1/3 W 2s i), e SR T K . BT
b NEB AR, M

& 2

Lo fty b VR ) L0 R R BREAE

Fig.2 Local characteristics of postembryonic early development of T. septentrionalis

A: PIWEtffa; B: 3dfFf;

C: 4dfffh; D:

13dfffa; E: 18df7fa; F: 20d HEfa;

G: 20d#Efa; H: 21 dHMEf; 1. 22dH#Ef; J. 30d4hfA; K: 39d4hfa; L. 45d 4,
a: BRIR; b: SREEHE; o HIBMDH; 4 BEE; e B £ IDRAM
A: Newly hatched larvae; B: Larvae of 3 d; C: Larvae of 4 d; D: Larvae of 13 d;
E: Larvae of 18 d; F: Post-larvae of 20 d; G: Post-larvae of 20 d; H: Post-larvae of 21 d;
I: Post-larvae of 22 d; J: Juvenile of 30 d; K: Juvenile of 39 d; L: Juvenile of 45 d.
a: Glandular; b: Operculum spine; c: Conical barb; d: Melanin; e: Hard spine; f: Iridocyte

30d (K 1R): 44K M (14.7541.38) mm,
eREEZMaR, L TUSKITWMERE, AHFE
PEAS R B AT HEIE /NS S NI, 8 ) T o
FMT AR LS £, SRR IR 2 i o 3 4R (B 2D),

33d. B m4eK 8 (20.60£2.25) mm, BT
T W MIBE , P HE R, DRI . B I s B
SKLERE A A AR AL, R R LA Ao 3, B
Y

36d: P44 K K (25.75+1.55) mm,
R EERA 13 N RER S, BIEEHESEEO,
MR i R, IR IE I IR (A

39.d (K 1S): R4l 4K o~ (32.70+1.73) mm,
s ELA R B 6 R B R, R O B A R i €8 R

fig 5% L RO PR R, BT 4B
BF BED T o 8 (K 2K) . K g RGER L, K0
2 A N BRI

45d. R4k N (39.2742.28) mm, 1AKIFI
AT, WESRA A, o 2 TREERE S 2 7, A
Bk VTR BEEEESY 3, A EA TR K
Wik FEEEEE SRy T~10 T, A T RR AR TC RN 5 1 Y
BETI T M A AT 3 HNHETE ARl ) 48681 R (] 2L).

50d (B 1T): R4 4K R (44.77£2.72) mm,
WRUEA, GiEshi e, e MEgE 6, 5
2 WIERVB SR SAIR A, BIEERR, TS, B
WEE e, ST 3.0 mm ZEA7 o SRAR KU HES)
4~5 S BAASRAT M2 i S HERE M — 3.
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2.2 EHMRN=E

St S R S R R B AE R Z LA 3. AIE 3
ATUE N, SR R R (H1>0.90, 5 11
BEEE ST 4~30 d IR, PR 0~11 A1 11~20d
AMEENS, 0~11 d BEIFEAE<11~20 d, 21~30 d R¥R
BOHNE; O%4~13 F122~30 d MLRPEEIG, 13~22 d
RN HAEIRTE P S iT AR, Pini)s
RFERGE NG PR 19~23 do MR A H
AR N HI N . 2K A[20 d, (3.58+0.34) mm], &K
120 d, (3.32+0.18) mm] {5 4[20 d, (0.94+0.16) mm] ,
HARKR23 d, (0.393+0.021) mm] . H-A R -H[20d,
(0.344+0.029) mm] , K H-f EHAR[25 d, (0.068+0.028) mm] ,
A A1 d, (0.282+0.059) mm; 20 d, (0.714+
0.042) mm]. H%H[13d, (0.521£0.034) mm; 22d,
(0.325+0.028) mm], #EZEK[(19d, 0.475+0.049) mm], fi
HEEH[19 d, (0.412+ 0.024) mm]. JFEE K19 d,
(0.512+0.021) mm] . R A1[16 d, (0.425+0.029) mm]
K21 d, (0.515+0.042) mm]. #E:5 K19 d,
(0.386+0.034) mm].

3 e
3.1 SEEDEHEE RE%E T R WA ATEUE R

AT N A R IE R (BESE 7, 20115 5K¥
4F,2021), ZkfE s A KR B, A
CBEERT RBERL, SECEgEA . [ AE AL
B £ (X4 SR A%, 2018; B3RS, 2021; JIFE & 4%,
2022)% A1 HEMMBESEZEARARMRL, A7, FE AR
it =F Z WL SAETE W w2505, ShEg hmitlife 4 d
W SEBN B3, 55 ifi(Erythroculter mongolicus) il &
Vil ff (Carassius auratus)(ZIEFIESE, 2016, £ 4 ME4E,
2023) U1 HRE T I A A — 2, VA Kk 2R B e
(I R A, 2008) B[ B 48 71 2K i) ] 462225 30 d, iX
— 25 55 B HE RS N AN AR W R A G S
figs T R Sy M AN R BOKIRYS O 23 CAE
fr, TEAREKMT, Kkl 23 CHE, SMAAYHE
AN FE R, A R0OF 11l (e AR A e R A7 G
RoOMERTIF RS 3~4 d Wik sE 4, 5 U0 B
i (Centropyge bispinosa) . il 75 4 ff1 (Pseudaspius
leptocephalus) Fl Jb #% i 1 (47 2 4%, 2021; ZEIRSE,
2022; JRHERAE, 2022) MR 45 R, SR A AT R &
fF AR e AN E TR B, WEshBE A X455, 5%
B ek n] IR — 2 VR, PR, RS
(Q022)HMF TR WX — WL s Ak, VENEEE SR

FIRERY T, AT RO R IF O B FET - AHE
PAPRUE FARIRAF IR R A7 %

AR5 UL 2] 1) T 150 6 <P 375 P R AAR 4L 280,
A UL Ay SRR , A7 0 A R B R 2 Y
AT — A RRI L, #8540 T B,
WEE 0~6 d A & BUHA b A B0 54 5 5 — i, Uk
AR AR e i, QI %, FESASR AR, BEFRALA
FIREAN AL 5 (1A, T /0N 34 42 I s T 5 56 i o
BESL BT, A KON EAE T I B AL, g5
IR g gt (1 d). 25 1 58§4 d). 1EEE(7 d). 27
fig(19 d). BE(19 d)FEHEQ20 d), HHEAWH, Bk
My 2 fo R T (D R A, 2019; 2R SCRHESE, 2022;
BB A, 2022)55 MY —80; EWEh R, 5
1 T8 G 68 /7R A5 H AT K, 46 2 T9EE
BB AR S S KA R, R T BB 1 7 g
FIRE 5 BSR4, SR ] 44K 25 AT /N, TR
IF, &5 1 P R 68 () B R GE R B A A AL,
- f R BT By . — T AR TE i B S R
TEEH R, R S mERIN, VBRI
Ty, S S AT T T AR R R, A
7 A ARG 1 2 0 AT | A0 ) D -, 3 v PR EREAT I R
KAREFQOID MR R X — i o 56 2 FrEEFE I
SO A A, BeR, R T P, Wk
REBEE, Wahie i, Ha—emmsae
55 2 T GE T I B LR BT R Bl s D) AE
IR BE—E BN, BRI AR R R FIRK
AR A 3G AN R el T A, DA DR S B

32 #EIHEIKEFEHRLFAEMEK

RS 5B, Skt O e R I R R S 2 s
—RE(EZAE, 2017; HRAKITAE, 2019; ThEE%E, 2019),
Iy S AR KA SRR SE A Q01D IIAF R AHAT 5
R EEPRTE 19~23 d, S53KEFZEQ021)HFFEAH
— 3 FHEARKNFEERERN . §RERET SRR
F B0 FN e R, NI ORI R A B, B IR
s HUCRfr AR, a2, MRS
ATEE AR B, — RS R
P2 —maiRiEb RE R E, HERR
Wk, S Q2 DB IIIR R M) A K Kk F
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Abstract

The morphological characteristics, ecological habits, and physiological structures of fish vary

rapidly in the early growth and development stage. Understanding the changes in the postembryonic early

development morphology of organs or tissues could provide basic information for the classification or

identification of fish and the investigation or utilization of early resources. Morphological characteristic

observation is one of the most commonly used methods. The existing studies on the early development of a

certain trait in the late larval and juvenile stage are unclear. Most of the digital images are side views, resulting

in a lack of dorsal views, ventral views, or local images, which is not conducive to the understanding of larval

and juvenile. In this study, the variations in observable, measurable, and countable traits in postembryonic early

development of Thamnaconus septentrionalis were explored using optical microscopy and stereomicroscopy.

The observable traits included the developmental changes of yolk sac, scales, and notochord curvature. The

measurable traits included the growth changes of total length, body length, body height, and oral fissure. The

countable characters included the number of fins in the second dorsal fin, anal fin, caudal fin, and the number

of pterygiophore. The results showed that at (23.0+1.0) ‘C, the newly hatched larvae moved up and down in

the water, with a phenomenon of convergent clustering under light irradiation; the pectoral fin appeared at 1 d,

and the heart rate was approximately 50 beats/min; the optic capsule was completely black, the maxillar

appeared, the oral fissure extended below the eyes, the yolk sac disappeared, and the first dorsal fin base

appeared at 4 d; the girdle was single and colorless and began from the front edge of the belly, the oil globule

disappeared, and the pelvic fin base appeared at 7 d; the first dorsal fin base and pelvic fin base broke

membrane at 8 d; the first dorsal fin and pelvic fin were significantly longer than before, transparent rounded

scales were observed at 9 d; swimming ability was improved, indicated by hovering back and forth gnawing
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pool wall, transversally conical barbs appeared at the base of the first dorsal fin at 11 d; the swim bladder and
postcleithrum on both sides of the belly were clearly visible at 12 d; the second dorsal fin and anal fin
pterygiophore appeared at 14 d, the second dorsal fin pterygiophore spans seven sarcomeres and the anal fin
pterygiophore spans six sarcomeres. There are 10~12 melanin masses in the second dorsal fin and 5~6 in the
anal fin, the conical teeth appeared on the upper and lower jaws at 16 d; the second dorsal fin and anal fin were
differentiated at 19 d; the swim bladder fills about 25% of the abdominal cavity; notochord curves upward
clearly and the stalk of caudal fin came out at 20 d; the fin strips of the second dorsal fin, anal fin, and caudal
fin were well-developed at 24 d; the open mouth was round and changed from swallowing to sucking at 30 d,
and the rainbow cells were colorful and the body surface near the gill was the most dense; the abdominal cavity
has a strong metallic texture, the hard spine of the pelvic fin was degraded, close to the girdle at 39 d; 4~5 black
bands were arranged regularly on the body, and the lateral line was consistent with the vertebral column at 50 d.
The R values of the curve equations of measurable traits were all greater than 0.90. The height of the first
dorsal fin increased exponentially 4~30 d. The visual sac increased linearly from 0~11 d to 11~20 d, and the
increment of O~11 d was less than that of 11~20 d, while the increment of 21~30 d was exponential. The oral
fissure in 4~13 d and 22~30 d increased linearly, while that in 13~22 d decreased linearly. The total length,
body length, and body height increased linearly before the inflection point and exponentially after the inflection
point, which was concentrated in 19~23 d. The number of fin pterygiophore of the second dorsal fin was 31~36,
while that in the anal fin was 33~35. The number of pectoral fins and caudal fins were 15~18 and 12,
respectively. In conclusion, metamorphosis occurs in the postembryonic early development of T. septentrionalis,
showing an allometric growth pattern, with a slow linear growth in the rotifer-feeding stage and a fast
exponential growth in the artemia-feeding stage. The changes in the first dorsal fin and pelvic fin were
correlated with age in days. The changes in the second dorsal and anal fins were correlated with the total length.
This study enriches the early biological theory of T. septentrionalis and provides basic data for the investigation
or utilization of its seedling breeding and resources. The partial enlarged detail is helpful for scholars to further
understand the larval or juvenile fish and perform deep research.

Key words Thamnaconus septentrionalis, Larvae; Juvenile; Early development; Morphological
characteristics



