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Abstract. The present work is aimed at discovering the diversity and abundance of co-
pepods in the zooplankton community on the north coast of Angola, during the hot season
2014-2016. The samples were collected during the research cruise on board the Norwegian
research ship “Dr. Fridtjof Nansen” in February — March on the Congo River and Luanda
monitoring lines. Zooplankton sampling was performed using a multinet net in an oblique
trawl (2014) and a WP2 net in a vertical trawl (2015 and 2016), both with 180 pm mesh.
The samples were fixed in 4% formaldehyde and analyzed in the oceanography laboratory of
the National Institute of Fisheries and Maritime Research in Angola. In the three years of
sampling, copepods were present in the zooplankton community. The diversity of copepods
on the northern Angolan coast, from 2014 to 2016 in the hot season, included 27 genera cor-
responding to 19 families. The Copepoda class was the most abundant group in the zooplank-
ton community, corresponding to more than 80% of the abundance, having been represented
by the orders Calanoida, Cyclopoida and Harpacticoida.
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Introduction

Zooplankton corresponds to the set of heterotrophic planktonic organisms,
belonging to several groups in the animal kingdom, thus comprising an immensi-
ty of organisms of different shapes and dimensions, uni- and multicellular [1].
In general, zooplankton occupies a key position in the aquatic food chain, as it is
responsible for secondary productivity and for the transport and regeneration of
nutrients through its high metabolism [2; 3]. The main zooplanktonic groups in-
clude ciliates, cnidarians, ctenophores, pteropods, crustaceans, pelagic tunicates
(salps, doliolids, appendicularians), chaetognaths and fish larvae [3; 4].

Crustaceans are generally the dominant group in zooplankton communi-
ties [3—5], and among them copepods predominate. Copepoda is the most abun-
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dant member of the marine plankton [1; 6; 7], and consequently the dominant
holoplanktonic form corresponding to about 90-97% of zooplanktonic biomass.
Most copepods are marine, however, there are many freshwater species and others
in soil water films. There are also many parasitic species of various marine and
freshwater animals, particularly fish [8]. As most copepods feed on phytoplank-
ton, they are the main link between phytoplankton and the upper trophic levels of
the marine food chain and an important part of the diet of many marine animals is
composed of copepods [8; 9].

Knowing the diversity of copepods in zooplankton communities is relevant
due to the ecological importance of copepods, added to the fact that they are iden-
tified as the most abundant components of zooplankton. The northern region of
the Angolan coast is one of the two zones of high zooplankton concentration in
Angolan sea waters [10], and our study on the diversity of the Copepoda class
serves to complement this information.

The main purpose of the work was to study the composition of copepods
within the zooplankton community on the north coast of Angola during the hot
season (February — March) 2014-2016. The following specific objectives were
defined: to describe the diversity of copepods in the zooplankton community and
to determine dominance of orders; determine the abundance of copepods in the zoo-
plankton community during the study period.

Materials and methods

The study area corresponds to the northern part of the Angolan coast (5°S-9°S)
and includes the Congo River Monitoring Line (RCML) and the Luanda Monitoring
Line (LDML) (Figure 1). The zooplankton samples were collected during the cruises
exploring the marine resources of Angola, on board the Norwegian research ship
“Dr. Fridtjof Nansen”, in the 3 periods of the hot season: February 3 to March 5,
2014; February 14 to March 23, 2015; February 25 to March 26, 2016.
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Figure 1. Study area - northern coast of Angola. The dots indicate the sampling locations (stations):
RCML - Congo river monitoring line; LDML — Luanda monitoring line

Source: data of the National Institute for Fisheries and Marine Research.

286 ECOLOGY



Kacmpo UJK.C. u op. Bectauk PYJIH. Cepust: Dxonorus u 6e3onacHocTh xusHenestenpHoctr. 2020. T. 28. Ne 3. C. 285-292

In each monitoring line the stations were approximately 10-30 km apart.
Zooplankton sampling was performed using a multinet net in an oblique trawl (2014)
and a WP2 net in a vertical trawl (2015 and 2016), both with 180 pm mesh.
The multinet contains 5 nets, and the samples were collected at five depth inter-
vals (0-25, 25-50, 50-75, 75-100 and 100-200 m), in contrast, WP2 corresponds
to a unique type of network sampling. In all, 83 samples were collected (Table 1).

Sample analysis included laboratory processing according to accepted me-
thods [6], and quantitative and qualitative data analysis. Abundance (No. org./m’)
was calculated using the formula [11]: N = n /v, where n — number of organisms
from each taxon in the sample, and v — volume of filtered water during drag.
Dominance was calculated according to the formula [12]: Ar = N x 100% / Na,
where N — number of organisms from each taxon in the sample, and Na — sum of
the total number of organisms in the sample. The zooplankton biomass was de-
termined using the gravimetric method of fresh weight [13].

Table 1
Number of stations and samples collected in the northern part of the Angolan coast
during the hot season, 2014-2016
Year 2014 2015 2016
Line
Stations Samples Stations Samples Stations Samples

RCML 8 30 6 6 7 11
LDML 7 23 7 7 6 6
Total 15 53 13 13 13 17

Results and discussion

Below, the diversity of copepods (systematic classification) of the zooplank-
ton community in the period under study, according to Boltovskoy [7], and Rup-
pert and Barnes [8], as well as the analysis of the dominance of orders are repre-
sented. None of the registered organisms have been identified to their species.
The symbols indicate the year in which the organization was registered, respec-
tively: * —2014; @ —2015; ¢ —2016.

Kingdom: Animalia Linnaeus, 1758
Phylum: Arthropoda
Subphylum: Crustacea
Class: Copepoda
Order: Calanoida Sars, 1903

Family: Calanidae Dana, 1849
Genus: Calanoides *o+#
Genus: Calanus *e ¢
Genus: Nannocalanus *e+4

Family: Paracalanidae Giesbrecht, 1892
Genus: Paracalanus e+
Genus: Calocalanus e+

Family: Eucalanidae Giesbrecht, 1892
Genus: Eucalanus *e ¢
Genus: Pareucalanus *e4
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Genus: Rhincalanus e+
Genus: Subeucalanus *e ¢
Family: Clausocalanidae Giesbrecht, 1892
Genus: Clausocalanus
Family: Aetideidae Giesbrecht, 1892
Genus: Aetideus *o ¢
Family: Euchaetidae Giesbrecht, 1892
Genus: Euchaeta e+
Genus: Paraeuchaeta ®
Family: Augaptilidae Sars, 1905
Genus: Haloptilus *e 4
Family: Metridinidae Sars, 1902
Genus: Metridia e ¢
Genus: Pleuromamma *e 4
Family: Centropagidae Giesbrecht, 1892
Genus: Centropages *o4
Family: Temoridae Giesbrecht, 1892
Genus: Temora *e+¢
Family: Candaciidae Giesbrecht, 1892
Genus: Candacia *e+
Family: Pontellidae Dana, 1953
Genus: Labidocera *
Family: Lucicutiidae Sars, 1902
Genus: Lucicutia ¢
Family: Acartiidae Sars, 1903
Genus: Acartia *e
Family: Scolecitrichidae
Genus: Scolecithrix o4
Order: Cyclopoida Burmeister, 1834
Family: Oithonidae Dana, 1853
Genus: Oithona Baird, 1843 *e+¢
Family: Oncaeidae Giesbrecht, 1892
Genus: Oncaea *e+¢
Family: Sapphirinidae Thorell, 1859
Genus: Sapphirina *
Family: Corycaeidae Dana, 1852
Genus: Corycaeus Dana, 1846 o4
Order: Harpacticoida Sars, 1903 e+

The diversity of copepods included 27 genera corresponding to 19 families.
Regarding the abundance, in three years sampling, both in the Congo monitoring
line and in the Luanda line, copepods were the most abundant organisms, corre-
sponding to more than 80% of the zooplankton community's abundance. Table 2
indicates the abundance of copepods within the zooplankton community in
the period under study.

The results obtained by us agree with the previously described results by
several authors about the great abundance of copepods in zooplanktonic sampling.
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Ruby [14], and André [15] obtained the same results in the study area of Angolan
coast. The Copepoda class was represented by the orders: Calanoida, Cyclopoida
and Harpacticoida. Figure 2 illustrates the dominance of Copepoda class orders in
the 2014-2016 period. The “NI” category corresponds to the larval stages (cope-
podites and nauplii).

Table 2
Copepods abundance (No. org./m®) in zooplankton community
on the north Angolan coast, 2014-2016

Year 2014 2015 2016
Monitoring line
RCML
Zooplankton community 83 091 7917 8743
Copepods 68 608,4 6884 8214
LDML
Zooplankton community 60 757 22843 17 856
Copepods 53378 19 354 15276
Zooplankton community 143 849 30760 26 600

(both lines included)

Source: data of the National Institute for Fisheries and Marine Research.

The order Calanoida was the dominant order on the north coast of Angola in
the period 2015-2016. The order includes the genera Calanus (genus dominant on
the Congo line in 2015 and Luanda line in 2016) and Calanoides (dominant genus
on the Luanda line in 2015). Free-living and predominantly planktonic copepods [8],
the order is the most successful of Copepoda's orders. Its success is due to the co-
lonization of the entire pelagic environment, both in marine and freshwater eco-
systems and saline lagoons [16]. They are rarely found in associations with other
animals. Many species consume phytoplankton, others, predators, feed on a wide
variety of prey [17].

RCML

A 4%
51% \ i 49

= A Calanoida

= B Cyclopoida

= C Harpacticoida
D NI

Figure 2. Dominance of orders in Copepoda class on the north coast of Angola, 2014-2016

Source: data of the National Institute for Fisheries and Marine Research.
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The order Cyclopoida was the second in terms of dominance. The order has
planktonic and benthic, marine, and freshwater representatives. It includes some
parasites [8]. Cyclopoida is the most abundant and successful order among cope-
pods in freshwater ecosystems [17]. The Oncaeidae family is considered one of
the most abundant in oceanic communities [17]. The genus Oncaea (dominant
genus in 2014 in both monitoring lines and in the Congo river line in 2016) be-
longs to this order.

The order Harpacticoida had a low representativeness in the study area. Mainly
constituted by benthic or epibentonic organisms with a pelagic minority [8; 9; 17],
harpaticoides are adapted to marine, freshwater, and even semi-terrestrial habitats
such as wet plants and decomposing leaves [18].

Conclusion

As previously described about the zooplankton community, the largest per-
centage of zooplankton abundance is attributed to copepods. In the northern part
of the Angolan coast, Copepoda class was represented by the orders Calanoida,
Cyclopoida and Harpacticoida.
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HayyHas ctaTbs

Pa3HooOpa3une n YyncneHHocTb Konenoyp,
Ha ceBepHOM nobepeXxbe AHronbl
B )Xapkuii ce30H 2014-2016 rr.

H.K.C. Kactpo'®, I1.A.C. Ko31b02, E.A. Banncopa'

'Poccuiickuil ynueepcumem opyacool Hapooos,
Poccutickaa @eoepayus, 115093, Mockea, [lodonvckoe wiocce, 0. 8, kopn. 5
? Hayuonanbno2o uncmumyma puloHo20 X031iCmed u MOPCKUX UCCTe006aHUl,
Pecnybnuxa Aneona, 2601, Jlyanoa, Unvs de Jlyanoa, np-km Mypmanvt Myxammeoa

X ivaniacastro@hotmail.com

AnHoTanus. O0cysxnaercst pazHooOpa3yue U YHCICHHOCTh KOIETO] B COOOIIECTBE 300-
IJJAHKTOHA Y CEBEPHOTO MoOepekbs AHToJbI B xapkuii ce3oH 2014—2016 rr. OOpasiis! 300-
IUTAHKTOHA ObUIM COOpaHBl BO BpeMsl PeHCOB Ha OOPTY HOPBEKCKOTO HCCIEA0BATENbCKOTO
cyaHna Dr. Fridtjof Nansen B ¢eBpare — MapTe Ha TMHUIX MOHHTOpUHTA Jlyanas! u pexu Konro.
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[IpoOb1 3001IIaHKTOHA OTOMPANN C HCIOJIB30BAHHEM MYJIBTHCETEBOH CHCTEMBI — HAKJIOHHBIH
Tpan (2014) u cetn WP2 — Beprukanbhsiii Tpai (2015, 2016), o6e ¢ pazmepom siuen 180 MKmM.
O6pasusl 3akpersuTa B 4%-M (opMambIernae U aHaIH3UPOBANIN B OKEaHOTpadHIeCcKOi Ja-
Goparopun HaroHaTbHOr0 MHCTUTYTa PHIOHOTO XO3SIMCTBAa U MOPCKHX uccienopanuid (INIPM)
B Anrone. Konenoaps! npucyTcTsoBaay B COOOIIECTBE 300IUIAHKTOHA BCE TPU Tofa HCCIEN0Ba-
HHH. BecioHorue pakooOpasHbIe y CEBEPHOTO OOEpexbsi AHIOJIBI B skapkuii ce30H 20142016 rr.
ObUTH TIpescTaBleHbl 27 poaaMu, oTHocsIUMuCS K 19 cemerictBam. Kiace Copepoda okazai-
Csl caMOii MHOTOYHCIICHHOHM IpYyNIOi 300MIaHKTOHA, cocTaBisis 6osiee 80 % oOmielt uyucieH-
HOCTH cOOONIeCTBa, U NpescTaBieH TpeMs orpsaamu: Calanoida, Cyclopoida u Harpacticoida.

KiroueBble ¢j10Ba: 300IUTAHKTOH, CEBEPHOE MOOEpekbe, AHroa, KOMEO Ibl, YHCIICH-
HOCTb 300IUIaHKTOHA, pa3HO00pasue
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