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Fig. 2 Surface distribution of environmental factors
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Tab.1 Species composition of fish larvae and juveniles

S

Species

AT IE ARG
Percentage/% Standard length/mm

KEWB
Developmental Stage

#B47 F Anguilliformes
FH42EL Congridae
1R Ariosoma shiroanago(S1)
T H Clupeiformes
iR} Engraulidae
AR B8 Encrasicholina punctifer(S3)
H A% Engraulis japonicus(S4)
/NBRJE sp. Anchoa sp.(S2)
iR} Clupeidae
i F} sp. Clupeidae sp.(S5)
|5 11 £ H Stomiiformes
56t Gonostomatidae
25 ROGAA Diplophos orientalis(S6)
5] #2411 )& sp. Cyclothone sp.(S7)
iz 6 H Aulopiformes
filiZe faFk Aulopidae
filiZz faFk sp. Aulopidae sp.(S8)
YT 746 H Myctophiformes
FT R Neoscopelidae
INEEHTT 411 Neoscopelus microchir(S9)
JT %€ R} Myctophidae
J5i JEHLAT 411 Bolinichthys distofax(S10)
KMEWT LT 4 Bolinichthys longipes(S11)
KICHELT 1 Lampadena luminosa(S13)
FEOCHELT 8 Lampadena urophaos urophaos(S14)
W RART 111 Symbolophorus evermanni(S16)
HAT & sp.Hygophum sp.(S12)
JEJT 44 )& sp. Lampadena sp.(S15)
JT 9 ) sp. Myctophidae sp.(S17)
[l H Ophidiiformes
i8R Ophidiidae
JE AL Brotulotaenia neilseni(S18)
#)3k f H Kurtiformes
KA Apogonidae
KA B sp. Apogonidae sp.(S26)
W% 1 H Beloniformes
kAR Exocoetidae
[AT 20165 " £f1. Cheilopogon abei(S19)
LB Kt Cheilopogon atrisignis(S20)
#7515 K . Cheilopogon unicolor(S21)
PRFETCAE Oxyporhamphuscon vexus(S22)
[ 8 K Oxyporhamphus Micropterus micropterus(S23)
RAEL sp. Exocoetidae sp.(S24)
%)% H Carangiformes
i i A} Coryphaenidae
PRELE Coryphaena equiselis(S27)

+ 102.80~178.91
97.05 3.12~40.90
0.19 2.78~8.02

+ 14.95~15.39
0.12 2.62~4.78

+ 34.93~42.32
0.01 4.47~6.01
0.01 3.39~4.40

+ 3.91~4.21

+ 4.80~6.03
0.13 2.78~5.59
0.02 4.75~5.91
0.02 3.58~4.85
0.01 20.28~28.53

+ 4.93

+ 3.04~4.21
0.01 3.48~19.23

+ 6.83

+ 3.53
0.03 2.87~9.67

+ 95.39

+ 17.99~23.86

3.95~17.89
0.03 3.81~7.10

+ 4.23

0.07 2.55~5.01

Post

Pre~J
Pre~Post

Post

Pre . F

J

Pre \Post

Pre \F

Post
Pre~Post
Pre \F
Pre .F
J

Pre

Pre~Post

F . Post

Post
Post

Post

Pre . I
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AL
eSS FECH T 1L AT REWE
Species Percentage/% Standard length/mm Developmental Stage
il Coryphaena hippurus(S28) 0.05 2.68~5.61 Pre~Post
L JE sp. Coryphaena sp.(S29) 0.03 2.14~4.96 Pre .F
L EHAL sp. Coryphaenidae sp.(S30) + 3.69~3.71 Pre
#97%} Echeneidae
fif) Echeneis naucrates(S31) + 5.25 Post
H\S0 Phiheirichthys lineatus(S32) + 8.76~11.34 Post
S0 Remora remora(S33) + 23.66 J
i} Carangidae
U1 58 sp. Selar sp.(S34) + 2.13~2.33 Pre
55} sp. Carangidae sp.(S35) + 4.72 Post
Jifeff [ Istiophoriformes
i} Istiophoridae
B EE M AT Istiompax indica(S50) + 5.75 Post
JINY) DU BE T Tetrapturus angustirostris(S51) 0.02 3.38~11.96 Pre~Post
EAN Iy Tetrapturus audax(S52) + 5.29 Post
JfE R} sp. Istiophoridae sp.(S53) + 2.92~3.11 Pre .F
1§ )% H Syngnathiformes
2R} Syngnathidae
SEARZ IR TG Hippichihys penicillus(S25) + 35.71 J
i H Scombriformes
I #EFE Gempylidae
et Gempylus serpens(S37) 0.15 2.55~6.74 Pre~Post
TCH U Nesiarchus nasutus(S38) + 3.55~5.49 Pre . F
PR Ruvettus pretiosus(S39) + 5.09 F
I BE R} sp.Gempylidae sp.(S40) + 2.55~2.77 Pre
%R} Scombridae
il Katsuwonus pelamis(S41) 0.19 2.87~7.48 Pre~Post
INEE Scomber australasicus(S42) + 2.07~2.47 Pre
K AE LA A0 Thunnus alalunga(S43) 0.01 3.64~5.77 Pre~Post
BE A AT Thunnus albacares(S44) 0.91 2.09~8.61 Pre~Post
KHR 440 8 Thunnus obesus(S45) 0.72 2.15~7.02 Pre~Post
)5 &M Af Thunnus orientalis(S46) + 3.03~5.14 Pre .F
B T4 Thunnus tonggol(S47) 0.05 1.85~7.06 Pre . Post
e itniiN sp. Thunnus sp.(S48) 0.02 2.35~5.39 Pre . F
55 sp. Scombridae sp.(S49) + 2.42~5.04 Pre .F
W ERFE Nomeidae
73k BB Cubiceps baxteri(S54) + 3.50~4.26 F . Post
fitif H Perciformes
R} Bramidae
/N 87 Brama orcini(S36) + 5.89 Post
filfiJZ H Tetraodontiformes
P = it B Triacanthodidae
=l Bl sp. Triacanthodidae sp.(S55) + 3.21 Pre
= il Bl Triacanthidae
=SR] sp. Triacanthidae sp.(S56) + 3.55~4.11 F . Post

TE : Pre. Fii 25 i 3915 F. 25 1395 Post. J5 25 300 5 0. AE £ 30 5 +. FRACA 70 1E<0.01% 5 55 P Rl 24 T Bk, FI T S8 A G 0B (CCA) o

Notes: Pre. Pre—flexion; F. Flexion; Post. Post—flexion; J. Juvenile; +. Percentage<0.01%; Species name is abbreviated in parentheses for

Canonical Correlation Analysis (CCA).
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Tab. 2 Index of relative importance of fish larvae and juveniles

Fh2& Species AHXS M AL IR

S Total & Day & Night
F1 7SR Ariosoma shiroanago 0.01 0.02
IR B Encrasicholina punctifer 6559.34 1167.34 8711.38
H 28 i Engraulis japonicus 4.53 16.76 4.75
/NGRS Anchoa sp. 0.01 0.02
filR} Clupeidae sp. 1.18 0.56 1.81
2505 WA Diplophos orientalis 0.02 0.04
H A& Cyclothone sp. 0.04 0.08
il e Bk Aulopidae sp. 0.06 0.12
JINBEH AT 11 Neoscopelus microchir 0.02 0.56 0.01
JA YU T 4 Bolinichthys distofax 0.03 3.35
K EEUT AT 1 Bolinichthys longipes 2.88 164.21 0.33
% ICHEAT 1 Lampadena luminosa 0.17 4.47 0.08
FESCHEAT #1 Lampadena urophaos urophaos 0.24 5.59 0.12
B [RARAT #1 Symbolophorus evermanni 0.10 0.21
AT 108 Hygophum sp. 0.01 0.56
JEAT 108 Lampadena sp. 0.02 0.56 0.01
JT 5 4B Myctophidae sp. 0.08 4.47 0.01
J& ECAEZ 3 Brotulotaenia neilseni 0.01 0.56
K2R Apogonidae sp. 0.01 0.01
Bl G20 € £t Cheilopogon abei 0.46 6.70 0.36
LI BEAN &t Cheilopogon atrisignis 0.01 0.01
HEZ0E K Cheilopogon unicolor 0.01 0.02
JRAECEK Oxyporhamphus convexus 0.05 0.56 0.04
[ & K4 Oxyporhamphus micropterus micropterus 0.21 0.56 0.28
kBl Exocoetidae sp. 0.01 0.01
LS Coryphaena equiselis 1.91 67.02 0.68
#LERk Coryphaena hippurus 0.94 25.13 0.46
LBk & Coryphaena sp. 0.34 18.43 0.04
LB Coryphaenidae sp. 0.01 1.12
@l Echeneis naucrates 0.01 0.01
F\I Phtheirichthys lineatus 0.01 0.02
JE B Remora remora 0.01 0.01
["1Ji5 6% & Selar sp. 0.01 0.02
5%} Carangidae sp. 0.01 0.01
ENJEM . Istiompax indica 0.01 0.56
I DU BE £ Tetrapturus angustirostri 0.15 15.64
21 A VUSRI A£G Tetrapturus audax 0.01 0.56
JifE t6 8} Istiophoridae sp. 0.05 2.23 0.01
AR Z NG IE Hippichihys penicillus 0.01 0.01
8% Gempylus serpens 4.70 251.34 0.68
TCHUEEE Nesiarchus nasutus 0.05 0.56 0.04
% I 85 Ruvettus pretiosus 0.01 0.01
IRl Gempylidae sp. 0.03 3.35
i Katsuwonus pelamis 3.77 3.35 5.67
NS Scomber australasicus 0.02 0.04
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A2
2 Species A I AR BIRT
. Total & Day & Night
KAIESAR AN Thunnus alalunga 0.04 0.08
HEHE AR AR Thunnus albacares 47.42 1271.78 21.74
FKHR A AT Thunnus obesus 37.47 983.02 17.73
KI5 M8 Thunnus orientalis 0.05 0.09
FH T &AM Thunnus tonggol 0.45 2.23 0.53
& taJE Thunnus sp. 0.13 13.40
5} Scombridae sp. 0.03 0.06
B B 7 3K B8 Cubiceps baxteri 0.02 0.04
/N 5 855 Brama orcini 0.01 0.56
L=k B} Triacanthodidae sp. 0.01 0.56
AL Triacanthidae sp. 0.02 0.04

100
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70

60

50

40

H 3L Percentage/%

30

20

10

0 S
134567 8101112131415161718192021222325262829313233343536383940414243444546474849 50
¥V Stations

O A2 #h I Pre-flexion o 25 1] Flexion m J5 725 Hh 1] Post-flexion m HEf 1] Juvenile
3 FHELZEMEAK

Fig.3 Composition of developmental stages of fish larvae and juveniles

2.5 RBMEFMEBEMERAR

B R A BRI PR 4L 37 033 2, 1A K
49 3.12~40.90 mm, H [i] 7.00~8.00 mm {{-£f1 (5 [t 5
15, M 34.75% , 7% [0] 6.00~7.00 mm 1 17 o i
$124.89%; KB BT A UE R B 25, 55
At gl B 22, LU 25 0 R A 25 A
o HEBCR /b . B 30 8 68 4 4 R
FEF] 348 2, 1A K 4 2.09~8.61 mm, H AL #4 & K
M 3.00~4.00 mm, {5 38.16%, # 0] ft #1& K Ky
4.00~5.00 mm, 5 43.97%; % & W B 4L O I, B
P55 0> 25 i 4> = 25 il 9, v H TR i
ot A B S T RS A i AT
1,15 77.29% , R 1) A 25 0 RS A £ T
43510 44.68% F139.72% (£ 6)
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XA HE f %% J3 A0 3 B ERBE R T~ (SST DO . SSS)

A7 WA SR S AT , B A £ 3 0 1 7T
ﬁ*ﬁﬁl_fﬂ K FH 25 B # #6F B 43 M1 (Detrended
correspondence analysis, DCA) #E 17 HEF , A0F 5%
Hep A B Ry 5.4, 0k B LR AH 5C 23 (CCA) &
5 WIR A X AR R E T HE
1) 52 e A 5 DA B 554K UK SSS (SST DO, I HEF
R AEAEL 2514 0.18.,0.03 . FREE K 1A A 43 1)
$90.55.0.29, SEEFRIBEE R BN B—HEF AR
I 2 5 (F=1.4,P=0.556>0.05) ; it A fE ¥
SR I B 2 22 5 (F=0.6,P=0.812>0.05) . I
R K 1 i (S3) 1Y 43 A 32 2E5Z SSS DO 1)
R, 5 SSS 2 IEASE (E 7).
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Fig. 4 Density distribution of fish larvae and juveniles
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Surface distribution of fish larvae and juveniles and its relationship with
environmental factors in the Philippine Sea in summer

LYU Lixin', ZHAO Hengquan', ZHONG Junsheng', WANG Xiaodong', YE Xuchang®, LIU Zhiliang’

(1. Shanghai Universities Key Laboratory of Marine Animal Taxonomy and Evolution, Shanghai Ocean University, Shanghai
201306, China; 2. College of Marine Living Resource Sciences and Management, Shanghai Ocean University, Shanghai
201306, China; 3. Research Vessel Management Center , Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to investigate the relationship between the surface distribution of fish larvae and juveniles
and environmental factors in the Philippine Sea in summer, surface horizontal trawl surveys were conducted
with large larvae and juvenile fish nets (diameter 1.3 m, mesh 0.5 mm) at 50 sampling stations in the
Philippine Sea (11°N-19°N, 129°E-138"E) during the summer of 2022. A total of 38 159 fish larvae and
juveniles, belonging to 14 orders, 21 families, and 56 species were collected. The dominant species in the
daytime collection were Thunnus albacares and Encrasicholina punctifer, while the dominant species in the
nighttime collection was Encrasicholina punctifer, so the co-dominant species was Encrasicholina punctifer,
which accounted for 97. 05% of the total number of samples collected. The total mean density of fish larvae
and juveniles at each station was 292. 43 ind./1 000 m’, with a mean density of 17. 61 ind./1 000 m’ collected
during the daytime and 526.54 ind./1 000 m’ collected during the nighttime, indicating significant
differences in diel distribution. The stations with higher densities were mainly located in the sea near 15°N,
and all sample were collected at night. Canonical correlation analysis showed that the environmental factors
affecting the distribution of fish larvae and juveniles were, in descending order, sea surface salinity, sea
surface temperature, and dissolved oxygen. The distribution of the dominant species Encrasicholina punctifer
was mainly influenced by sea surface salinity and dissolved oxygen. The study shows that the fish larvae and
juveniles in the Philippine Sea have a rich species composition with uneven surface distribution and
significant differences in diel distribution. This study can provide a scientific basis for the assessment,
conservation and utilization of fishery resources in the Philippine Sea.

Key words: fish larvae and juveniles; species composition; diel distribution; Philippine Sea
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