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B, HPRERRR K AE S R G E Wy £ Hat FghE: B4 LHRH-A, 3 ug/kg+DOM 2

R 1 £ 2R T R 7 b X B IR B A 2, R
[ o7 P f 2R T R B AR AR S )L SR AE
ST N, Bl S JUAR O R
VB ¥ P S0, R R AR VLT 2R A ER I I 5S
VEFTT . MBI O S 0 A Ak
R IR R BERAE . A, ATES T,
FE i HE A AN R AR S R, A% R
fig £ 21 ol B0 8 A BB LT DR, AERCAR
IR ITGEIRTF S R AS 5ETF, 03 o 4 e 4% ik e
A R TAE AR B,

A 5 R A TS 9 A2 2 T i BB 4 R 2R
B KA D TSR L E | B
SRR R DL R B IR 45 07 T S0 N T
B AT MRHA R & S e SR b Fas i, A
IR 5% R 45 B A0 At A 0 (AT N T 52,
SRR I VR A SR BROTR I & 8 I e R A D B AT A
K, BUAMAR EFH A A, L
MR S F R AR R R R 2% R
BEURARAP T S HLAT T B S P, X0 5 R A VT
I 0 £ S DR AT SR ) AT R

1 #R57FE

1.1 AIEHE

1.1.1 FEMEE 202444 AR EMATTH
1] 5 VY B ] Y] 5 3 Ao b S SR A A T I AR AR AR R
Ff, FEAH I, MR E R 20 mg/L
FR T B BR AP A IR MY 1~3 min FEATIHEEALTE, B
JERERBEHETER WS R IISE. SWREEFR
A, FF A R bR U ) E £0 3 Bk R R SRR,
PR AR AT DL JE s PN B R4 D, e ) U L 2 31 TR
TR0 DR 5 A R I AL B L BN A L R T
Uit o AR EARE PR R B R AR TS IR
R, oA 3~4 g, HEflATE 2~3 g,
XA R A B T 5 22 N T8 T4 .
1.1.2 EEFES EhRi D, oMt E A
o 8 3 VR S I A R DA HE O I B B
i, LERHEGHMENT R, G e AR
TR DI (LHRH-A,) . 45 5 AL P IR R
(HCG) VA I B K i b BX il (DOM) . M £ R FH PR

mg/kg, 12 h J555 — 4135 LHRH-A, 10 pg/kg+DOM
8 mg/kg+HCG 2000 TU/kg . ML —4F, 5
055 B R DR RS ) Bk . RAERDRE R
P KAR R, DT T B Sk
WEBkB), B Sk X0 o 1 i BL AR AT LA A, #EEHIR
FEFEHITE 2~3 mm o A< SO A9 3 4 R B 42 0 T
A& RS () AP AT RRIFANIE H, SEPRERE TN &
T R T TRRE, S R A IR N L VRS
SERUR, R MR 5 TF i m FR

1.1.3 AT#E 5 AN 12 h 5 W
PR, AT B A g R S, IR
PRI 1) ARG O T, e & m A
ALy R R e, (BB H AR T VR AT, Bk
B R SR A T Ik 5 SR B R i
o RKEERAES M@, 5 DA K
VeAE G AL RS . SR IN . SRR SEREIS, oK
N BV EWE ., 2 RN T AN
Jr=, P BRI IR 212 30~60 s, #:4F
7B AN HE R i TR HLRE A DR AS B0 58 73 2 fioh Ay
B, S EABESIE K, SR 2~3 min {57
K ORI I 78 00 WK I ik, %k T B3 S R A2 K B8 5T
TERCZE I OIRE AP L ol T G

1.1.4 B RAAN T TIEEEREZHINY
2000 7, K HFE ARG b fom K BEAL . R K
A HE B 58 AT VLR W IR K O 200 2D i IR TE,
KRN JKiR(20.0£1.0) C. ¥4 8.5 mg/L .
pH 7.0~7.5. WAL a1 A5B% 3 h o o i B 25 A2 O AN
WICRRNG, B 175 Qe - 4ERE K RS e o

1.2 BERRf{FE Mg

1.2.1 BERRME A THEKEEEEK 1 min /5,
BE LAl G 53 52 B0 BT 3655 B 57 LA TR iR
B, B UHURE IR RS 5% L 28 35 7K S vk,
JEUS I 2 A0 /KB 56 520K U9 DA ORFR I . 7
a k& 2R BCZ HT 10 min BUEWES, 5
HR A W Jif S B 7 R R UL 82 () By, TR B L
AT 5 A AN ) DX 3 B 30 MOV AR AR AR o i 44
P UEE (R HK-380) ML IR JIG TE A 5 1F T
A LM E R, FeHESE R BRI K
i TR A I A SR . B T IRIR A A R
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BESERR, £EKF AR 50%L) EA
TR S B A B B R g vt 2 v AR
ARG & & B BERNE IR 20 2 2 30 o 10 28 2 5 E
AEUS2 2 BUR A AR I & T 4 BERR =
AN AL EEY ¢/
122 FEME fraselb G, SRRk L
BRI GLHEIT I E, M 30 cmx
20 cmx50 cm, FCAMES RS A, FRFH % R 1l
TE 300~500 JFB/6T o B H BEHLMEL 3~5 BREA, &
MRS IC SR K . TR . B
o MLy 15 d 5, BEEFAIEShRR I, R
JH 40~60 mg/L Y MS-222 VW AT RRIR AL 3] . 77
FEAR WE A BRI AR RS IR, 7 RIUEA T A48 AN 5
5%, Z el I K S 5808 R SRR R
1.3 HIELE

1 Excel #{F#E4T R i BdlE e ik,
SPSS Statistics 27 X7 K g 1 T B g 1127 40
Mr, 1di [ PhotoShop 2021 #AFXHAEIK A #EF71&
1E 54, @ Origin 2024b X7 5H 1748
PELA L .

2 HER5HH

PR EERR
TR AR SRR 3248 O DN AR EBRE M, Hik
B O B SRR Mk R AR, B4R DR AR R (1,08«
0.03) mm, MR TN TERE A ZHE A 5
WYL AR, FRIER I 5SRO DL, IR
TK K5 B4 35 (2.34+0.08) mm . 5256 1 6] & 1 77
BRA& . RSO0 LK 8 o AR IR SEE AR A2
GRZY 2000 ki, V2K 95.60%, “F-HIEfbR
90.40%, A AfEFREAT 1700 RE
22 MRREEERE

AR Q20£1) CIAMT, ARSI &
BN ZAG I E B 49 h 20 min, AR
986.65 h-'C, VRERAIHKIANG &K B 2 FEv] Loy
ZHREOE . R HEAR . JRIAAE . M. SRETE
BCDL B R 7 A R B, 3k 33 AU g A
RIS, PRAN & B P 8Os Wk 1 &1 1,
22.1 ZREME RAEKMEZKEINEE A, IR
£ 30 min PIMOKIZAK Kk, DRIRIBEAA &, P
#EH A 1-1),

21

R1 RREWIEREE REFE
Tab.1 Features of embryonic development in Schistura scaturigina

K E B g Pr——— KEEE BURMC)
development embryonic development developmental characteristics tm‘.le. aft.er accumulated flg!,lre
stage stage fertilization ~ temperature  ordinal

ZH O ZHEIY fertilized eggs WO, BER, YRR, WOREIK, 8 0h 0 1-1

fertilized eggs BRAR R, BP S R
g JRFERERE blastodisc stage 4t 1] Bl YR B I 32 Wi 4 A T2 i Ve 2 1 h 10 min 23.33 12
cleavage 2 A 2-cell stage W4 42 67 1 B 4 200, K IR 440 24 K/N R 1 h 30 min 667 13
LB 2 Ak

4 Y 4-cell stage S SERFR AT, T RUR/ANFRALLEY 4 /> 20 i 1 h 40 min 3.33 1-4

8 4iffu 8-cell stage kS5 2T 8 A4 L 1 h 50 min 3.33 Kl 1-5

16 4ffIH 16-cell stage 253 FY K 16 A4 A 2 h 10 min 6.67 % 1-6

32 4l 32-cell stage GRS 28 32 A0 2h 23 min 433 Kl 1-7

64 A 64-cell stage L5 BUY 18 64 A4 A 2 h 50 min 9.00 &l 1-8

Z i muti-cell stage LA ST A e A, 40 i fa] BR i B AT I 3 h 15 min 8.33 1-9
HE ZHEW morula stage YMEFEE 2, A2 AR HES, 2REMR  4h 10 min 18.33 1-10
blastula FENFFI carly blastula 4 DA k2 2 HCARE R, 40 L 5 R o8 oA 5 h 06 min 18.67 [ 1-11
BEILP Y] middlle blastula  BERR BT B, JFAAZE R T4, A0 BHEACTY 6 h 36 min 30.00 A 1-12

U VINTRN

RG] late blastula PRI T WL 1/4 Uit 7 h 58 min 27.33 Kl 1-13

(fF%E to be continued)
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(8231 Tab. 1 continued)
RAEWE RH Y s g g aspii Bi(h-C)  EF
) R WIRE . :
development embryonic development d — time after accumulated  figure
evelopmental characteristics e .
stage stage fertilization  temperature  ordinal
Ji i Ji i 40 JEEOE T A, B 1/2 4, IEFGL Y 9 h 06 min 22.67 1-14
gastrula early gastrula stage f[atald
Ji Fg v WRJZAREE T U, {782 2/3 4b 9 h 52 min 1533 & 1-15
mid gastrula stage
Jii i W6 3 W IEAkSE T A0 LR ek, '8 25 3/4 4t 11h 22 min 30.00 i 1-16
late gastrula stage
U2 MZ WM neurula stage WRIZ Tk 4/5, IR INE, LB, Z#iE 13h 17 min 38.33 1-17
neural B 2 AR
JAL 3P 4 I BHIN)R SE R, WRFLG I P 2 R 14 h 14.33 &l 1-18
blastopore closing stage
A ETE JULT 303 P Z A W s N WO OB B, AT LR AT, IR 15 h 06 min 22.00 i 1-19
organ sarcomere stage e B IR LS
formation
HR 54 i1 LAY JAAR Sk BRAR K, v P kB TR A A Ry 16 h 34 min 29.33 A 1-20
eye sac appearance HE ¢
A B BEGK 174 Ab i 90K 5 BTG LR B9 EEA, RIRS AR 19 h 17 min 54.33 1-21
ear capsule appearance b}
R i B JUE A R0 4 BUVELIR 25 4 o R ¥, e AR MR AR 20 h 32 min 25.00 e 1-22
caudal vesicle appearance B 1) PN YR
e 2 i 3L R RE RRBH, IRk SE b 52, s 21 h 50 min 26.00 A 1-23
tail bud appearance [ B .
s S L) IREARLLRE, BARA, IRENEIE WM, B 22025 min 11.67 1-24
eye lens forming stage B G R I s
JUL PR 280137 44 BRTF G L 9 sh, V4 2~5 K/min, IRIEFLEHE 22 h 50 min 8.33 ’l1-25
muscle response stage w4y 2/3
AU JE H B4 SR EB AR 5 9 B 2 ) B LG, RSO AR A 25 h 10 min 46.67 A 1-26
cardiac primordium appearance Iz i
OBk O METF U6 B S EL G L Y Bk 3l 26 h 30 min 26.67 & 1-27
stage of heart beating
L LI SRS AL 27h40min 2333 128
olfactory sac appearance
HAIE 1 HEE K RN M, e BDY H 2 R IE AL 29h 26.67 & 1-29
otolith formation period PN NS Eh A
J St B 1 LA R RGLL R T, BABHMMIE R RERS 31 h 02 min 40.67 A 1-30
caudal fin fold appearance
MR A FH 4 O IR B (A K 1T LA LG B 5 BRI B, B 36h 99.33 1-31
blood circulation RF 3 hn )
Y i J I 11 LA HE)EE s, Tz b, Mgh@k 38h59 min 59.67 & 1-32
pectoral fin primordium IR Ay Ak v A
B W] hatching AN KA i B A A Sk B R R AR S R, B AR FE 49 h 20 min 207.00
hatching i, M5 T KA 7

2.2.2 BREHER 2K S0 min J5, Bl 40 )
S I AE BB s T IR R, RS ARTE,
FEPIB N5 Bl A 42 A A W I )il B 22 4R
quitk . ZK5 1 h 10 min J5, MRESERRIR K, o

AR (K 1-2). 32K 1 h 30 min J5, MREE
e B 2, B BT 2 AN K/IMEE
MM, KN AR 1/3, HEA 2 4
(1 1-3). 245 1 h 40 min J5, WREEL A4S KN
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1. ZHK500; 2. WRELRERC I 3. 2 ANAEH; 4. 4 A0AH; 5. 8 ANA i, 6. 16 ZAuI; 7. 32 40 II; 8. 64 ANAEHT; 9. Z4WMEM; 10. FE

W11 AR 120 AR, 130 SRARMEH; 140 BRI 15 R 16 AR 17, tRAEIR; 18, IRFLE I

19, U5 B 20, ARSEH UM 21, BRZE B 220 IR, 23, BRI, 24, MR EUN; 250 DLAZON I 26. O

WEBRFE B, 27, OBEME; 28, MRFEIMBLM; 29. EAJB MU, 30. ROESERS BN, 31, MUMRAEERH; 32. Mt R R B,
HAAIR: 1 mm.

Fig. 1 Embryonic development of Schistura scaturigina
1. Fertilized eggs; 2. Blastodisc stage; 3. 2-cell stage; 4. 4-cell stage; 5. 8-cell stage; 6. 16-cell stage; 7. 32-cell stage; 8. 64-cell stage;
9. Multi-cell stage; 10. Morula stage; 11. Early blastula; 12. Middle blastula; 13. Late blastula; 14. Early gastrula stage; 15. Mid
gastrula stage; 16. Late gastrula stage; 17. Neurula stage; 18. Blastopore closing stage; 19. Sarcomere stage; 20. Eye sac appearance;
21. Ear capsule appearance; 22. Caudal vesicle appearance; 23. Tail bud appearance; 24. Eye lens forming stage; 25. Muscle response
stage; 26. Cardiac primordium appearance; 27. Stage of heart beating; 28. Olfactory sac appearance; 29. Otolith formation period;
30. Caudal fin fold appearance; 31. Blood circulation; 32. Pectoral fin primordium. Scale bar: 1 mm.
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2, R EE T 24N 2, T4 (K 1-6). Z24E 2 h 23 min J5, B 32 4, B
IETJXHL%E’*JQHEIH@, HEA 4 IR 1-4). 21 h ERFEREFEAY, éﬂ%lﬂ@ﬁi% Tk, HEA
50 min J&, 5 =WOEE TRT—KBL B 32 g (A 1-7). 2K 2 h 50 min J5, B 64 4
HEIFHER A, HEA 8 éﬁlﬂ’aﬂ;ﬁ(@ 1-5), %K 2 h 40, #EA 64 ZHEHI(&l 1-8).324E 3 h 15 min )5,
10min J&, B 16 A4, #EA 16 UMl AWdkesr 2, (BHEFUR R, A/, %
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JERAR, RAERAMA, HEAZAMIHE 1-9).
B AR R B R, AR [ AE 10~
20 min, SRS 64.99 h-C,

223 FEREMHE ZH 4 h 10 min 5, BEE40M
Frse %4, A0 Ia) AL R A, A A e
AL TR SR EE ), A SREEIRI(] 1-10). BEJS
200 it A R R 32 T AN, T ) A B — 25 SR
23K 5h 06 min J5 ik ABEMFI(E 1-11), 24
6 h 36 min J&, BEMRE EEFRESE T BRI 46 W FAL,
[] Fsf o) B9 8T A, AEATS DR 4 55 B0 R B 7 B
PR, #EASERRT (] 1-12), 3245 7 h 58 min /5,
BT RRINEW 14 &b, SO0 E{UFEI02E S
MR, S AN (E] 1-13) 0 Z B B
K 94.33 h-C,

224 [FEPFREBYE 32K 9 h 06 min J5, MRJiRSE
A AR BN E L — 2R, IRIRINZ AR
BRI TR IR IR, HE AR R0 (E 1-14). %
}69h 52 minJ5, HENEFEY EEINETL2/3 4L,
A UL RS 25 R T B, R A i e S T 1 B R
FRAE, dEA R R (E 1-15), %245 11 h 22 min
o, SNt Rk SRR, ME T BN HY
3/4, NG I (8 1-16), % B A B N
68.00 h-"C .

225 HEREME 2K 13h 17 minJ5, W24k
SR EY 4/5 4b, HEIRE RN IR FLIE i
FRAE, BEAMZIRI(E 1-17). %45 14 h ), B2
SE RO B B AL, AL s & OF & oE 4k
1, dEARRFLE (A 1-18), ZM B R BR N
52.66 h-°C .,

2.2.6 REREME 245 15h06 min 5, IRK
AR B, ST AN X AR A B I R, Sk
PUHR L, R B LTS, i AL H B
WI(E 1-19), 2K 16 h 34 min J5, LRG0,
I 38 552 B 375 OB A A [0 O 5 B, A HR R S A
(& 1-20),%245 19 h 17 min J5, W4k £, 18
JRARTT 1/4 4 BREAR I B, TR & I B2, i
ANBZEHH(E 1-21), 3245 20 h 32 min J5, &
TR BRI 25, [R] s B B 7 R i X4l A2 R
SRR, AR EI(E 1-22). 2K 21 h
50 min J&, RN EZE, DB MEEME, Sk

TR R W, R DA IR R AR R, HE AR 2
(K 1-23), 2245 22 h 25 min J5, MR AIHE K
A, R O, PR R TR ELULS B &,
A B (E 1-24), 3245 22 h 50 min J&, JE
IR s s, IRET RIF, FRLEONEYY 2/3,
HEA LA (B 1-25). 328 25 h 10 min 5, iR
R 5 op e gE 2 (8] 4y 2 th W BR, T8 RO I, 2EA
S 53 B (] 1-26) 32K 26 h 30 min J5, Hil
OO IR IR B AR B SR Bk 8, iR A
|25 87Nl et CO N 28 o L T A | A Ao
ACBE(E 1-27). 5245 27 h 40 min J5, fERIR
S HR 22 1 7 BN R (R AR R, BRI Sh MELEE
PEA L H P (1 1-28). A2K5 29 h )&, Hagik
FRBER, NEBAT L 2 %P AKCEHESI R BT, HEAHE
AOIE (B 1-29), 228 31 h 02 min J5, FEZFLE
b B EERE, WRIRIZ sl sm, #AR
BERE A B (K] 1-30), 32K 36 hE, O Kk
PR TT DL A I A 3R, ARGz sh e 3, UE IR
TERIA(A 1-31), 52K5 38 h 59 min Ji7, H-3J5 5
BB B A M 6 i SR L TN B b, B
KEAFZERE S, HEESE B IR )
o, PR RO B (18] 1-32) 0 #E AR B A
WE, Wik F#H LM%, EHE kTG,
B SR . OBk MBMERNET, MR
() o £ s (R) S i, B PR Hh I AT 4 B & B 58
o B BLE AR R 499.67 h-C

2.2.7 HEEME  ZH 41 h 11 min 57, WERA
STFAR TR, L TR AT 4t A B HLRI B )
S I FH B, WA Sk 38 A 0 AN W 5 0 i e A Al 4
JER S, R R A 08 S A i, [ A
BHENTKAR T 77, 32H5 49 h 20 min J&, 3 50%5¢
IR Z B BB RESA 207.00 heC

23 {F&EH

231 BREFEaEESELEHMTE v rael
(4.18+0.30) mm, fafRE B, PR IGE R
OB, BB ) IE AR AR, B0 s S5 0 O 2 5
UKT SRR e A B IR AR IH AR, R84 )
W, A S AT T HOAT 2 B ;LG 3R R ST
U, g B AE ;A7 fa R S A0 M DT T 7K AR
6, B L W (B 2A) .
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A. WIIRATA0; B. 1 HiR{T4a; C. 2 HIRT40; D. 3 BT, E. 5 BTG, F. 10 BT G 15 HId{74a. HpIR: 2 mm.
Fig. 2 Development of yolk-sac larvae of Schistura scaturigina
A. First hatchlings; B. 1-day-old larvae; C. 2-day-old larvae; D. 3-day-old larvae; E. 5-day-old larvae; F. 10-day-old larvae;
G. 15-day-old larvae. Scale bar: 2 mm.

1 Hi a4 K (4.51£0.39) mm, KA
B, LB IR AR DO, M, Sk
A AR B, AR RS T E LAY i
WG BEAR RIR Lt AP TE sS4 7, /R
B & S ihiiE (& 2B).

2 HIRAF 04K (5.4120.13) mm, 5K A FG ()
I 88 05 BT P S S MR TR AR R LI,
PRHEAT B i R A AR K BE; O B ST R I
FH 2R, EEADE R ROEIRAS SR k2
B FARTE, R I AR I T BB R, O
JUE A7 O PR S 21, KT AR MG )5 R
R, A REIE(E 20),

3 HR 4 K(5.63+0.20) mm, kEBHeErH
PG, w1 v B 08 B0 B, HEHHA
A A SR DA, Ml AR IR G o U
T 88 3 AU 14 JROIR BE o O o e 22 0 —
W, R R IR IR b8 AT AR
2R A KRBT itz 3, 16 2R W3 0% BR
(K 2D).

5 H iS4 K (6.2440.25) mm, kiFAFI5H
hnse &, Ml BEARE U5 R ek, SRR A0 WUH
il 22 1 R B oAk, Sk AR AR T R A R TR

Jib B T RO, O B A A SR R I KA PN R
AT LR S8 A B0 S s e R Jo i, A S A
ER, RBEEIAL B 2 B HES AN SR
ZHE; MEHMr A VRGBSR B, T E
B ARIRA R, Bnl WhhiENEY; Eshae
g, FEK R R R 3 (K] 2E),

10 HIRfFA4AK(7.2040.22) mm, L#EHF
TR AT 3 XHEAUIR Al A R TR A
EMFRE A, SR, BEBREERT AT I 1
XP/NERAR B BT, AR, MasEdE— P R FY
Jé ORI T A Bk, S
B, 868 5L L 21 IR R TR A
FHGOR, DL BT A A AR okl gk I
TH AR PN AT UL R S PER P B, T I DX S HE
P18 2F).

15 H #3745 (8.85+0.54) mm, L#B 77
() IR TORR €8 3R 2 B IR I R4 Rk, 6 4%
fil 1 B A B RS AEAG;  fE RN 6 A E MU L
g S 0, Mg 5 e 6 i Ok AR AP IRRE 4 R
% H i Bl TG R (B 2G)

232 BHF&EERKER XSS S R
WA 4 | BTSSR A T I A E SR,
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If 38 3 2 WXLk vk A o R A H AR KA
(# 3), S53FRM, = RIRRKIEFRARK KR E SR
K8 LI, A fbEgsh—8. HEFH
RAETEM BAEAZ Ak 0~8 H I A K3 BB FR AR,
8 Hilbf5 W& I Ft. YEFHINA, 5 HIRHIFHE%
MR D B 3 RS SR e R ARG, Bl DY BT A
R, WIEE TR D, K EORIZ T R

—_

5~8 HidC#E ASMEMERE, BB B =2k K
A R 2 PR D BRI E S, PR SR
HREBATE . BESCRILT U a1 h i
AR K8 HiRJG, WA IHIL RS L5 A hE
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Abstract: Schistura scaturigina, endemic to the lower reaches of the Yarlung Zangbo River, holds considerable
ecological and economic value. In this study, we presented the first systematic report on its embryonic and early
larval development under artificial breeding conditions to clarify its developmental chronology and characteristics.
These findings fill a critical research gap and provide important implications for the conservation and sustainable
utilization of this species. We conducted experiments in April 2024. Hormonal induction was performed using a
mixture of luteinizing hormone-releasing hormone analog (LHRH-A,), human chorionic gonadotropin (HCG), and
domperidone (DOM). Females received a two-injection protocol: the first injection consisted of LHRH-A,
(3 ng/kg)+DOM (2 mg/kg), followed 12 h later by a second injection of LHRH-A, (10 pg/kg)+DOM (8 mg/kg)+
HCG (2000 1U/kg). Males received a single injection at the time of the female's second injection, at half the
female dosage. Approximately 2,000 fertilized eggs were obtained via artificial dry fertilization, yielding average
fertilization and hatching rates of 95.60% and 90.40%, respectively. Over 1,700 healthy larvae were ultimately
obtained. The results showed that mature eggs were spherical, light yellow, and lustrous, with slight adhesiveness
and a tendency to sink upon contact with water. Egg diameter measured 1.08+0.03 mm, expanding to (2.34+
0.08) mm after water absorption. At a water temperature of (20.0+£1.0) C, fertilized eggs completed intra-membrane
hatching in 49 h 20 min, requiring an accumulated temperature of 986.65 h-‘C. Embryonic development was
divided into 33 phases across seven stages: fertilized egg, cleavage, blastula, gastrula, neurula, organogenesis, and
hatching. Newly hatched larvae measured (4.18+0.30) mm in total length, exhibiting transparent bodies and no
pigmentation on the eyes or skin. Distinct pigmentation appeared across the body at 2 days post-hatching. The
yolk sac was nearly absorbed at 5 days post-hatching, coinciding with the development of an oval, vacuole-like,
and membranous swim bladder. At 10 days post-hatching, a pair of small spherical bony swim bladders had
formed, exhibiting a dumbbell-like shape. Functional organs were essentially fully developed at 15 days
post-hatching. Overall growth and development of early larvae demonstrated an increasing trend, albeit with
stage-specific variations in developmental rate. Our findings reveal that while embryonic developmental
chronology of S. scaturigina aligns with that of phylogenetically close species, specific traits observed in its
organogenesis progression and newly hatched larval morphology may reflect adaptations to the unique torrential
environment of the lower Yarlung Zangbo River. Given its current restricted distribution, enhanced management
within protected areas is recommended. Future efforts should prioritize systematic resource surveys and long-term
monitoring to provide a scientific foundation for basin-wide conservation strategies.
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