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Fig. 1 Sampling stations in the Pearl River estuary
1.2 #HiEaE
121 FE, BERETE WHENEEMIT
SR 1 DA 5 il AV T I DO R B P A AR B LA D
KA, BN ind/m’,

H T WL AR MR A R R M, AR SR
M FEFR(index of clumping, I)fe fiif & H A= 4347
(AR R AT

S2
MAEFERR T == -1
X

Aob, X TR, S 2
N FEAR (DAE R —FP SR AL SR B, SR T FhRE
25 [ R AERENLRRFE, 4 >0 BB —E R
BV, (K, RBEMEERPY,

122 KkEAYS SHHEEHECI I, K
K AR 43 R K L BRI A 7K LA e i
i K AT S il IBM SPSS Statistics 23
Geit i, oA, WRIEEA A RE
IR (sea surface temperature, SST)., Jit)Z1H ¥ (sea
bottom temperature, SBT), 2L ¥ (sea surface
salinity, SSS)FIJKC )2 £ & (sea bottom salinity, SBS),
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1.2.3 XSS A HET IBM SPSS
Statistics 23 {4315 Pearson FX %, H T 1%
TiE Sl (R B8 i o A A R WA Y, FE 2 BT B
PO ARZEIFF R 53R )2 . $h a9 AH ST,
ekt F= BE AT R B e, AR Y =1g(X; + 1),
Horb X h IR, Y s M EUE .

2 HRESW

2.1 BKRE. BERKEAXS

6 AW A SST 7E 28.4~31.6 ‘CXZ[H],
SBT 7£22.9~31.6 ‘CZ[], SBT I FRE i J K 2
VI MI P22 3 1) SBT A i 4 AIK . SSS #£<2~32.98
Z ], SBS #£<2~34.67 ZI], V&AM SST &
T SBT, SSS X F SBS. £ U il #x (1 8 /KA —
FERZESE, Hirp 2016 4F 1 SSS BIA K, 2018 4
F12021 4F19 SSS HIEH F . 2019 419 SBS HJ{H
A%, 2017 4F SBS IIEH R (E 1),

HHEXF SST. SBT. SSS. SBS HyE A4k
B, B A A s R AR K L BRI
KT M AR K (1 2) 25 WoR, K EE L
FRARER N RRE, e A 2= R, B Rk
T RV VPG . JEE kIR, R AR K I R
fIE Ay v 3 B AR AR IR 2 IR, R e
K515 AR K38 SR TR A 7K 1)k B Ak F i
Wi 2], BB m N ReE, h bR, —
MomrEm EEM . LS, JEENAT ST
(BRI T K 38 o

25 7K BB 4 A 3 B AR AN TR0 UK 8] A A — 5
Z5, 412018 F1 2021 A AT, e i = 4R 7K
(3 I AR, Al A Bk F] 10 A4S, K
43 A BB VR AR 0 K GE 1 bR A T B — £k,
FE AT 5 R MRS 0 —345 . 2016 44
EWIE, PR KR I B, oA A
P 2= MM . R R K ) b 2 1)
Wk, sl EOs > 2 34, A LS R K
RIRA K G

®1 HBAURE SST. SBT. SSS #1 SBS
Tab.1 SST. SBT. SSS and SBS in each investigation

P L A i)
sampling
time

2016-08 JLFH range
SEHI{HE average 29.3 284 825 15.59
2017-08 JEfHl range
SEHI{HE average 29.8 28.6 8.75 18.98
2018-08 LM range
SEHI{HE average 29.5 28.9 13.07 17.96
2019-08 JLMH range
SEHI{E average 29.1 28.1 9.98 14.87
2020-08 3l range
SEHI{HE average 30.2 284 12.02 18.16
2021-08 il range
SEHI{E average 30.1 284 13.20 17.40
W TR AR AR, R T 2 AL IME T A
W, HI BT <2, AL E N BOE R 1. R &5
BN TR RIZME(SST), EJZMEL(SBT), RIZHRE(SSS).
JEJZELEE(SBS).
Note: Because of the measuring range of the salinometer, the value
was inaccurate when salinity is lower than 2, so it was directly
recorded as <2, and it was taken as 1 during calculation and
drawing. The environmental factors in the table are shown as

follows: sea surface temperature (SST), sea bottom temperature
(SBT), sea surface salinity (SSS), sea bottom salinity (SBS).

22 NHRERHBESNH

6 VR IH AR AR B AR 2 RS- 3 - EAE 9.26~
31.09 ind/m® Z i) . HEGEIT, AR T 1E R 5
K FEAE 33.94~103.60 ind/m’ Z [,
B A K A, 7R BIR IR A K Ay —E 11
ot 0 AE AR K OB R AL, U 0~
7.80 ind/m’(3 2).

A& 2 T, DOERZRIRA A AN 5], R
—BIPGAf7 1) F BE A i T HABRE AL, ATE 2020
EREAE T, WAREINE P17 W FEE R, N
386.67 ind/m’, I T45 1Y P19 3(60.00 ind/m*),
U B NAEFR AR 1 {ETE 57.00~236.32(% 2),

AR AR MM AEBR T A 0 A S R A, e Kl
L 8% LA T P R 98 v SR K K S LR 4 40 A, 1)
Al oA BRI R LR, MK TT 88 2018
2021 4, HAMEEY B2 ET . £
T R AR T AR R B K, DURR 2 AR LS A4

WA
items

SST/'C  SBT/C SSS SBS

28.8-29.5 26.8-29.5 <2-32.23 <2-34.38

29.3-30.5 24.4-30.6 <2-24.67 <2-34.67

28.6-31.6 27.1-31.6 <2-32.55 <2-34.19

28.6-29.6 26.5-29.0 <2-32.55 <2-34.19

29.5-31.6 22.9-30.0 <2-32.98 <2-33.75

28.4-31.3 229-313 <2-32.50 <2-34.23
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Fig. 2 Distributions of Lucifer hanseni and water masses in the Pearl River estuary
The gray triangle represents runoff water, the white triangle represents brackish mixed water,

and the black triangle represents high-salinity water.
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Tab. 2 The distribution characteristics of Lucifer hanseni in each investigation in the Pearl River estuary
K JRIR IR G K ¥ R K i3
runoff water brackish mixed water high-salinity water the whole area
WEME e s VREE MERE FEEE DWEE THEE MORE REEE .
sampling time 4/ number of  /(ind/m’) number of  /(ind/m’) numberof /(ind/m’) numberof /(ind/m®) ;1 dex of
average distribution average distribution average distribution average distribution the highest .
. . . . clumping, /
abundance stations  abundance stations  abundance stations  abundance stations abundance
2016-08 1.80 5 23.00 4 103.60 3 19.53 12 243.75 147.06
2017-08 0.30 1 15.12 7 56.06 5 16.34 13 138.61 57.00
2018-08 7.80 5 16.61 3 43.80 6 21.26 14 181.40 76.22
2019-08 0.00 0 3.40 7 33.94 3 9.26 10 85.31 63.72
2020-08 1.41 2 11.15 9 99.39 4 28.11 15 386.67 236.32
2021-08 6.09 5 6.26 4 84.54 7 31.09 16 267.50 143.03

2.3 HEXMESF

B WA 2 A B E W FEERES SST .
SBT. SSS. SBS #ATHCHIMT, 4R B, I
IR S SST. SBT, SSS. SBS HA —EH)
FHOEME, HoA7E 2018 4F A A 55 SST 2 i 3%
MK KR, 76 2016.2017.2018.2021 4E 5 SBT
I I O S A G OC R, FE 2016, 2017 4R
AT S SSS B EIEMICK R, 1E 2016,
2017, 2019, 2020, 2021 4£ 5 SBS & i F 5% i
FIEML KR ER 3).

XA A TR AR MR B L A0 A i 4
5 SST. SBT. SSS. SBS I IME #EATHH A>T,
W A BRS SST ¥{A 2 W 2% 1F
MR FR, MHLRES R 0.831 (P<0.05)F
0.885 (P<0.05)., (& 3)

XA R AR I AR AR - 3 T2 B | SRR
RS 7 I/ QN 4 2 < N i s R W/ G 7 R i
TR TR BT A AR R A T AR DG AT
SRR, DURZE AR S A0 s 5O 4 B 2
R 2 IEAHOG, AHCRECH 0.953 (P<0.05), IXUFR
22 W 20 A 1) S5 50 200 B RS- 35 3 B A W OE R O,
FASE RN 0.840 (P<0.05), F1SSSF-HI{H L 2%
1IEAHSE, SRR ECH 0.890 (P<0.05), I AREEHRE
B AR FBIRIE G K oA b A gz L, 5 H
RAEWEEW B EIEMX, HXRHEHN 0.960
(P<0.01),

3 HIONHZFMFEELS SST. SBT. SSS.
SBS HIEX MR ITE R

Tab.3 Correlation coefficients between the abundance of
Lucifer hanseni and SST, SBT, SSS, SBS in each investigation
in the Pearl River estuary

A A i)

mH
San.lpling cem SST SBT  SSS SBS
time
2016-08 FH-Z %L 0311 —0.458" 0.645" 0.755"
correlation coefficients
P 0.159  0.032 0.001 <0.001
2017-08 2%k 0.004 —0.558" 0.869™ 0.892"
correlation coefficients
P 0.986  0.007 <0.001 <0.001
2018-08 =% —0.608" —0.471" 0.388  0.396
correlation coefficients
P 0.003  0.027 0.074 0.068
2019-08 #3625 0.033 -0286 0369 0.511°
correlation coefficients
P 0.885  0.197 0.091 0.015
2020-08 H: 2%k -0.282 —0266 0352 0.580"
correlation coefficients
P 0203  0.231 0.108 0.005
2021-08 2%k -0.243 —0.666" 0.673" 0.735"
correlation coefficients
P 0.276 ~ 0.001 0.001 <0.001

TE: * R8BI (P<0.05), ** /Rl B E K (P<0.01). Frh
BHBEHFRAR: RIZWESST). IKJZEE(SBT)., RIZEHE
(SSS). JEZERIE(SBS).

Note: * indicates that the two tailed test is significantly correlated
at the level of 0.05, ** indicates that the two tailed test is
significantly correlated at the level of 0.01. The environmental
factors in the table are shown as follows: sea surface temperature
(SST), sea bottom temperature (SBT), sea surface salinity (SSS),
sea bottom salinity (SBS).
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Fig. 4 Relationship between abundance and SSS & SBS in each investigation in the Pearl River estuary
Hollow dots indicate not collected, with an abundance value of 0. The environmental factors in the table are shown as follows:
sea surface salinity (SSS), sea bottom salinity (SBS).
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Impact of water masses on spatial distribution characteristics of
Lucifer hanseni in the Pearl River estuary in summer

TIAN Fengge, WANG Fujing, HE Jing, YANG Zhenxiong, HUANG Binbin

South China Sea Environmental Monitoring Center, State Oceanic Administration; Nansha Islands Coral Reef
Ecosystem National Observation and Research Station, Guangzhou 510300, China

Abstract: The genus Lucifer is a type of macro-planktonic crustacean and serves as a food for various fish species.
Some Lucifer species can be an indicator species for fishing grounds. Utilizing data from six sampling
investigations conducted annually from 2016 to 2021 in the Pearl River estuary during August, this study
investigated the relationship between the distribution characteristics of Lucifer hanseni and water masses and
explored the adaptability of L. hanseni to temperature and salinity. The results showed that the average abundance
of L. hanseni varied from 9.26 to 31.09 ind/m’, with the index of clumping between 57.00 and 236.32, indicating a
strong spatial aggregating distribution. According to K-means cluster analysis of water temperature and salinity,
the survey region could be divided into three water masses: runoff, brackish-mixed and high-salinity water. L.
hanseni is mainly assembled in the south area of Lantau islands, which is characterized by high salinity, and
spread northerly to the runoff and brackish-mixed water. The spread range, with the northernmost distribution area
near Humen, was determined by the strength of high-salinity water and the abundance of L. hanseni. L. hanseni
was generally recognized as a warm water species, which is corroborated by the results of this study. The average
abundance and number of distribution stations of L. hanseni in each investigation were significantly positively
correlated with the average sea surface temperature. Previous studies presented varying results on the salinity
adaptability of L. hanseni. L. hanseni was previously regarded as a nearshore-, offshore-, or estuarine low-salt
species. In this study, positive correlations were observed between the abundance of L. hanseni and sea bottom
salinity (SBS) in most surveys. The highest abundance was consistently noted within the salinity range from 29.5
to 31.0, implying that the distribution pattern of L. hanseni was closely related to SBS in the Pearl River estuary
during the summer. In conclusion, L. hanseni was a nearshore species.
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