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Distribution patterns and environmental factors of zooplankton in the Qinzhou

Bay in spring and autumn
PANG Bijian, LI Tianshen, LAN Wenlu " , LI Mingmin, LUO Xin,CHEN Ying
Marine Environmental of Monitoring Center of Guangxi ,BeiHai 536000, China

Abstract: An investigation was conducted in autumn 2014 and spring 2015 in order to learn the temporal and spatial
distributions of the zooplankton community, as well as its correlation with environmental factors in Qinzhou Bay. Results
show distinct seasonal differences in the community. In autumn, 87 species of zooplankton were detected with 5 dominant
species, Acartia pacifica, Evadne tergestina, Lucifer hanseni, Sagitta bedoti, and Macrura larvae; whereas in spring, 48
species were found with 2 species dominant, Calanus sinicus and Acartia pacifica. The average abundance and biomass of
zooplankton was greater in autumn (528.92 ind/m’and 110.60mg/m’ , respectively) than in spring (48.30 in/m’and 68.
64mg/m’  respectively) . The Shannon—Wiener diversity index was higher in autumn (2.22) than in spring (1.70).Spatial
distribution wise, the abundance, biomass, and diversity of the zooplankton species were higher in the outer bay than that
in the inner bay. Furthermore, according to our MDS analysis, composition of the zooplankton community had high
similarity in the inner bay in autumn, while the same was observed in the outer bay in spring. The results of the correlation
analysis showed that salinity and nutrients were the main environmental factors that affected the zooplankton community.
Comparing our results with historical data from 2011 to 2012, we found that the composition of the zooplankton community
in Qinzhou Bay showed trends of simplification and had decreased in abundance, which could indicate that high density

shellfish culture and eutrophication affected the zooplankton community in Qinzhou Bay.
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Fig.2 Distribution of environmental parameters in autumn and spring in the Qinzhou Bay

TR AT e 70 A1 141 Py AT i) SNV 2B D, K 3 BN T T 3 R vk P (LS o2 T 2
2.2 HRME TR Sh Y R ARV 4RI

BRIV 2 R A IR R ESh ) 111 Bl (28) AUHE 14 ZE7RIE4) B IR S RS 4 L3R 1. O TSI
T s IR R A R 22 LU B PRI 4 U S =0 FLrP BRI B 13 2K 87 M BN Bl 1R

http ; //www.ecologica.cn



17 3] PEZR G A5 RN AR 2RI 2= 10 sl 40 o0 A Al S il K 3R 5

K48 P (3 2) ,KFFESAENENI R R T Z PSR L B ph BK R A MR /K Ao & i) 7 2 ) 2 T Ao S B
ERRFIE . BN TS AT SN AR SRBIOE 22 R BOK . KR NS SN RSB0 12 FhR 84 Fift 2 T N5
FENEFIEIT 9 10 FHFT 41 Bl A EEIF SIS B D BT NS A5 i (0 - R0 HOh 4 B
AU L34 I BRI BN 3 B, AT LA /NS AR S DL R PR i 4l R R 2 R AU A R 2 il K
& PRk E KBRS RS REL A, SNSRI ST S B T A uli AP 2 B Al
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F 1 RMTZEHE ML 2Z R (2014-10—2015-3)
Table 1 Species name of zooplankton in QinzhouBay ( October, 2014 to March, 2015)

% e Y e %%
Species Autumn Spring Species Autumn Spring
BOGCH Noctiluca scientillans + K K BEE Hydropolypse sp. +
WAEKEE Paratiara digitalisKramp et Damas + A A W8 K B Hydractinia carnea +

TEIE M- /KEE: Eirene kambara + S5 RN F-7K B Eirene brevigona +
IR 7K ) Eirene menoni + TR R KBEJE Virginic sp. +
FUREAKEE Cytaeis tetrastyla + H 2= B9 /K B Eutima japonica + +
MIKEEIE Phialidium sp. + YR 22 7K B Helgicirrha ovalis +
TUANR 2 KB Lensia subtiloides + + WA= 7K HF: Diphyes chamissonis +
i E KBS Lensia campanella + BRIGAN i 7K B Pleurobrachia globosa + +
B 1503k 7% Penilia avirostris + Wi I = 1% Evadne nordmanni +

AERE=f1% Evadne tergestina + E1 | V7 % Euconchoecia aculeata +
REEWE Cypridina acuminata + + SIEK & Copepoda sp. +
rhAEH K F Calanus sinicus + AT /K & Canthocalanus pauper +
SEBFLAE K & Pavocalanus crassirostris + W3R HAT /KR Eucalanus subcrassus + +
FEBE MK FE Euchaeta concinna + BT KR Eucalanus subtenuis +

SEPIPT K % Paracalanus nanus + AT K F Delius nudus +

NI K% Paracalanus parvus + IE Y /K& Acrocalanus gibber +

THBEREYT K T Acrocalanus gracilis + HIEIEREYT K & Bestiolina sinica +
SMAFENT K% Clausocalanus arcuicornis + 25K 25 IK K Scolecithrix nicobarica +

HEIE 58K & Temora turbinata + + R IHIKZF Centropages tenuiremis + +
A3k /K% Candacia bradyi + KR IK FE Calanopia minor +

YR JEKFE Calanopia thompsoni + FURE 17K & Labidocera euchaeta +
LB /K E Labidocerapavo + B S 7K % Labidocera rotunda + +
=18 MK % Pontella tridactyla + IR Y4 K R Acartia clausi +

LLYjRIKE Acartia erythraeus + KIF-F LR K 2 Acartia pacifica + +
R Yi4kK % Acartia spinicauda + i oK % Acartiella sinensis +
B EIK T Tortanus forcipatus + L EIK & Tortanus gracilis +

R TEIK K Tortanus dextrilobatus + HERTEIK K Tortanus derjugini +
K JE B 7K 2 Oithona affenuatus + /INEIE G KT Oithona nana +

P2 KR GIIK & Corycaeus affinis + SRR S 7K & Corycaeus dahli +
REEANEIK K Euterpina acutifrons + + I3 XN % Tisbe furcata +

FFAETTBRER Siriella sinensis + INSUTTHERR Hemisiriella parva +

[FHE/KER Cirolana sp. + FV VP EUE Byblis nanshaensis +

TP R Corophium kitamorii + | B R Corophium uenot +

BT E Hyale sp. + VPAHURIE Byblis sp. +
FAIUF)E Ceradocus sp. + SAIBALYY, Lestrigonus schizogeneios +
HAFEIF Acetes japonicus + PRICEMF Lucifer faxonii +

SR AEHR Lucifer hanseni + RIZEWR Lucifer intermedius + +
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Species Autumn Spring Species Autumn Spring
i HUJ&E Sagitta sp. + T 5 AL Sagitta bedoti + +
SR Y Sagitta crass f. naikaiensis + 27 B Saglta decipiens + +
AEEST B Sagitta enflata + + XIJE 5 L Sagitta ferox + +
5] #EH7 1. Sagitta johorensis + FILHi I Sagita lyra + +
/N B Sagitta neglecta + SEI i Sagitta pulchra +
AT I Sagitta minima + ZRE H Sagitta nagae +
KIF-HEETH Sagitta pacifica + + R HT L Sagitta planctonis +
B4R U i 1 Sagitta pseudoserratodentata + JFERIET . Sagitta tenuis +
F- AT Sagitta zetesios + + HLH:AT B Sagitta robusta +
555 R Sagitta delicata + + DR . Sagitta bedfordii +
KL W Sagitta macrocephala + SRIEFE R Oikopleura divica +
HANMERS. Dolioletta gegenbauri + Ng; jiifﬁi( Polychacta) +
i J& 27 LA L Lingula larvae + ﬁiﬁjﬁﬁiommda) +
R TC 4 Nauplius larvae( Cirripdia) + + KR4 Macrura larvae + +
Ji 2B ARS L Zoea larvae ( Brachyura) + + TS R L1 Zoea larvae ( Porcellana) +
50 Fish eggs + + fT£f Fish larvae +
A h14)j 1 Polydora larvae + + I 2 K 4 Ht Ophiopluteus larvae +
IS4 Alima larvae . S ;

24 3k 4h Bt Enteropneustatornaria +

“HT RN M

R2 HWMNEBUEMESHENWEIFHEAR

Table 2 Species composition of zooplankton in the Qinzhou Bay in autumn and spring

TR FhIEL Species amount

Zooplankton group #ZE Autumn 2 Spring J3T Total {5 It Percentage/ %
B I Copepoda 31 14 39 35.14
F%iZ Chaetognatha 18 11 21 18.92
74 Pelagic larvae 14 5 14 12.61
JKUE7KEE2 Hydromedusae 6 6 11 9.91
%ii J£2¢ Amphipoda 4 3 7 6.31
PRHFFE Sergestes 4 1 4 3.60
Fiff12& Cladocera 3 0 3 2.70
BREERZE Mysidacea 2 0 2 1.80
4 7k £ Siphonophora 1 3 3 2.70
Hizk 2% Ctenophora 1 1 1 0.90
B2 Ostracocda 1 2 2 1.80
%2 Tunicata 1 1 2 1.80
JRAE B Protozoa 0 1 1 0.90
25 JE 2 Tsopod 1 0 1 0.90
A1t Total 87 48 111 100

2.3 BNV TR Sh ) 53 A R AE
B S VA S TR S G B ARSI R 14.00—2320.63 A~/m’ , ¥{E Dl 528.92 4~/m’, S ILAME VA
o i) R K 5 A K PR VS S s 1 A A A (IR 3) |, v RS R AN 9 = BE XA 43 310 59.22 .822.49 A~/m”,
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WIS P S ) R I A R AR TN . BT sl 4 12 A2 AT B 1.00—218.75 A~/m’, ¥I{Hhy 48.30
A/ SN PR R P9I 1 BRI < G AR, S R el S ) DAV R o A S, e A T
FISME R EBEE S 3R 11,70 .65.63 4~/m’ , ER NS FE U BALTING,
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Fig.3 Horizontal distribution of abundance of zooplankton in the Qinzhou Bay in autumn and spring

BONVETEHE S P AFPILAT 6 Fh (3R 3) , BKERIFR T4 S FloRn 2 B, o KT 27 K 28 o0 W 2R 4L
FIPE AR, KLU FRY K 28 R 55 — R AP EE, A&l 4 Frs, BR Q13 ANHAY N1 ¥4 43 A, A Vg 3 i
SRR 123.03 4~/m? HA NS AR 48T 0 QO VA B ik, 35 645.00 ~/m’ AR HE R IR YK
R FEA LSNP DL QU S 0 B femy o AR AR KB A B B A v, (HL A3 A1 Y LD
I BRAEAME [ Q9.,Q10, Q12 H1 Q13 A 5 PL A IR I 2 K P VE Gkl K 38, 322437 16 P9 F AN T To it
I 4) .

F3 HMNENENESTHRDOEBHNOREERFHERE

Table 3 Dominanceand average abundance of dominant species in the Qinzhou Bay in autumn and spring

W e s v PR Gt
Time Dominance species Deg‘ree of Averageabundance/ Percentage/ %
dominance (4/m?)
2 Spring rF B KB Calanus sinicus 0.151 23.66 49.02
K-FEY iRIK % Acartia pacifica 0.031 2.42 5.01
#Z Autumn KV-FEYi iK% Acartia pacifica 0.215 123.03 23.26
K24 Macrura larvae 0.181 138.10 26.11
Nk =11 7%& Fvadne tergestina 0.059 67.64 12.79
= A 20T Lucifer hanseni 0.058 40.11 7.58
EHE R Sagitta bedoti 0.030 25.48 4.82

FKZE I AR i 0 8 AL TS BN 18.67—476.90 mg/m” , BB g 110.60 mg/m? , A= My 45 v 1 X dsf, 32 L
Y ARAEANE | Az Wy it 43T R 3 0L P A0 T T/ 358 1 D )28 AR AT, P9 N SIS A 0 ek R 38 53 0 26.39
163.23 mg/m’ , NISA Wi BEIE AR TAME (K15) . BFEEIFIEsh Y EY) i) A2l 3.46—187.52 mg/m”,
BIE N 68.64 mg/m’* - [HI 43 A7 H A 52 A0 5 v 35 2 ) PR VS S K, A TR AT A 380 43 0 R 28.20
93.92 mg/m’ , Wi AE Y T AR TN (1 5)
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Fig.4 Horizontal distribution of abundance of dominant species in the Qinzhou Bay in autumn and spring
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Fig.5 Horizontal distribution of biomass of zooplankton in the Qinzhou Bay in autumn and spring
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Fig.6 Horizontal distribution of diversity index of zooplankton in the QinzhouBayin autumn and spring
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Fig.7 Multidimensional scaling( MDS) of different zooplankton samples
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Fig.8 Clusters and distributions of zooplankton community in the Qinzhou bay in autumn and spring

HARHT PCA i3 T GBI R i A2A T 0 pH A B VBE A% L) SRR T P vE A 5 I
DL 2014 422 2015 AR UEINECE . PCA 45 53R SR 55 — /v K I 24 iEfR £h (0.990) | JEHLA
(0.945) ¥ (0.942) BRE:(0.903) . 5 E WA KW H R A M4 2(0.903) FKi(0.795) . FHIL, %
BURERR AL TCHLA M43 a K AR FIRERR SR 1E y E BN 7, LR EZAEE N7 500 sl - A
AL A RANER 4 o o BEREONVE PR sh W) - B 53 B 1 3 IE ARG (P<0.05) , 5 TCHLA ik R 2k A
figdh i 2 AR OCOC R (P<0.05) s B 5K FhBERIM4 % a 3 IEAHE(P<0.05) , 5 TEHLAFIRERE:
F AR (P<0.05) .

x4 FMEBZHEIWFEESHEERFRIEXME

Table 4 The correlations between zooplankton abundance and environmental factors

SR T ik P s SR b

Environmental factors Temperature Salinity Chl-a 150 st Hmorgane Si03"-Si PO3 -P
nitrogen

#Z Autumn 0.468 0.579 " 0.051 -0.645" -.669 " -0.645"

%% Spring 0.584 " 0.573" 0.598 " -0.563" -.607" -0.43

% . P<0.05, i FAHK

3 e

3.1 PONEB PR S AR A SO R R

AR A S BRAK N 725 7Kk 2 1 2 e s ) O R S 2 A e I S ) 2 A A, MRKZE B 277 i s W b 2
ol P R K o) W UL P A S B LSRRt i A T I B i, RK PR R sh 0 L S Rh iR e B 2, &
ARGk s KRR d MR = ffiE R RTE M (3R 3) s B IRE s R b e ah
A AR E MR- K 3, P R95 HE K s 9 N AR T AR 3R R iSRRI i b oy L8 17
] LU RN M S AT, S0 VT A5 VT 1 AU 1T VA KR B AR (IR 38 B AP PR K A K
BT | Bl AR R A3 LA R K B LT, RSP 2 /K i R S O AR S — L3R, NPT 1 X =
SNEBIIA A T REAE K R AR SR BE R o, 7 22 RSP 2 K 2 BB AR AEAS UK £ v Ja 2 AUt (B
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Table 5 Comparison of community structure of zooplankton in Qinzhou Bay in different period
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