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ABSTRACT: Sixty seven zooplankton taxa were recorded in a total of 54 WP-2 net vertical
hauls carried out in a year round cycle in Admiralty Bay. Copepoda were the most common and
abundant group and Oithona similis was the dominant species throughout the area. Polychaeta,
Ostracoda and Chaetognatha were also rather common and abundant. Euphausiacea, Amphi-
poda and Salpae occured mainly in the central part and the outlet area of the bay. No differences
in zooplankton assemblages diversity in the four investigated areas of Admiralty Bay were en-
countered. However, distinct differences in species richness between the zooplankton of Ezcurra
Inlet and the main basin of the bay were observed. The.composition of zooplankton was rather
stable throughout the year, but seasonal occurrences of larvae of Polychaeta, Crustacea, Echino-
dermata and Ascidiacea were noted. A list of the 174 zooplankton taxa ever found in Admiralty
Bay is presented by combining the present results with the existing scientific data.
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Introduction

Shallow marine coastal areas present an interesting subject of biological studies
because of their productivity and the diversity of organisms which occur there. The
interactions between plankton and benthic communities are here closer and more dy-
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namic than in the open oceanic areas. The land — ocean interactions and their influ-
ence on the character and distribution of coastal zone zooplankton assemblages seem
to be interesting as well. White (1984) and Gallardo (1987) were of the opinion that
we are still lacking complete information regarding the shelf communities. This ob-
servation concerning the benthos refers also to the neritic plankton communities, in-
cluding these in Antarctic waters. Admiralty Bay, the key site for intensive interna-
tional scientific activity and the Antarctic Special Management Area, appears to be a
proper basin for investigations focused on the above-mentioned questions.

The earliest zooplankton research in Admiralty Bay concerned krill (Kittel 1980,
Kittel and Presler 1980, Rakusa-Suszczewski and Stgpnik 1980, Stgpnik 1982). Five
euphausiid species, typical for Antarctic waters, were then identified. Species com-
position of Copepoda and their biomass and life cycles were the subject of studies
carried out by Chojnacki and Wegleriska (1984) and Zmijewska (1993). Menshenina
and Rakusa-Suszczewski (1992) presented the seasonal variations of zooplankton
based on a year-round investigation of the central basin of Admiralty Bay. Freire et
al. (1993) observed the daily changes in zooplankton caused by tides and winds. Re-
cent studies on Protozoa (Wasik and Mikolajczyk 1990) have revealed the presence
of 16 species of Tintinnina in Admiralty Bay. The species composition of fish larvae
were studied by Skéra (1993). This author confirmed the presence of 20 species of
fish larvae or post-larval stages in the waters of the bay.

The aim of this study was to determine the specifity and heterogeneity of the
zooplankton community in the West Antarctic coastal ecosystem. The present
study is based on the materials collected in a year-round sampling in Admiralty
Bay at four near-shore stations with different environmental characteristics.

Study area

Several authors have described many aspects of the environment of Admiralty
Bay. Detailed information on its hydrology and hydrography is given by Pruszak
(1980), Samp (1980), Marsz (1983), Lipski (1987), and others.

Admiralty Bay (Fig. 1) is the largest bay of King George Island, with an area of
ca 120 km? and a maximum depth of about 500 m. It opens to the Bransfield Strait
with an outlet which is approximately 8 km wide. The bay has the character of a
fiord with a system of smaller inlets, branching to the Ezcurra Inlet, the MacKellar
Inlet, and the Martel Inlet.

The water throughout the bay is well-mixed and neither well-outhned halo-
cline nor thermocline occur there (Szafrariski and Lipski 1982). However, in areas
situated near ice barriers an upper, 15-40 m deep layer of water column, character-
ized by lower salinity, lower temperature, and higher oxygen content, is distin-
guishable (Bojanowski 1984, Szafrariski and Lipski 1982). In areas neighbouring
glaciers, close to the freshwater inflow, low salinity less than 20%0 may be ob-
served in summer in the 1 m surface layer.
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Water circulation in Admiralty Bay is generated on one hand by deep-water
currents transporting water into the bay and surface currents pushing water out of
the bay towards the Bransfield Strait. The entire exchange of water down to the
depth 100 m lasts for about 1-2 weeks (Pruszak 1980).

The sea floor in the center of the bay is rather even and the depth increases reg-
ularly towards the outlet down to over 500 m. Ridges occur mainly at the entrances
to the inlets. They are an important morphogenic feature, influencing the creation
of whirls and upwellings of water masses flowing into the bay from the Bransfield
Strait. Thus, the prevailing westerly winds and the particular bottom configuration
causes upwellings in the eastern part of Ezcurra Inlet (Rakusa-Suszczewski 1980).

Suspended matter reaching the sea mostly from subglacial streams are among
the most important abiotic factors of the pelagial. Pecherzewski (1980) found 12.4
mg dm, on the average, of inorganic suspended matter in the surface layer of cen-
tral part of the bay. This value decreased markedly below the depth of about 15 m.
According to Rakusa-Suszczewski (1993) the highest content of suspended matter,
amounting 100-150 mg dm™, was observed in front of glaciers. The water transpar-
ency in the central basin of Admiralty Bay varies seasonally from 2-3 m in summer
to 32 m in winter (Lipski 1987). The suspended matter content in Admiralty Bay is
about ten times higher than it is in the open ocean (Pgcherzewski 1980).

Material and methods

Materials were collected during the XVII Polish Antarctic Expedition of Pol-
ish Academy of Sciences to the Arctowski Station (1992-1994) between February
1993 and January 1994.

In collecting the materials a WP-2 net was used with a square mouth opening of
0.25 m? and 0.2 mm mesh size. Zooplankton was collected at four stations located
in hydrologically different areas of the bay (Fig. 1). Station H was situated in Herve
Cove, a small shallow glacial lagoon isolated to some degree from the Ezcurra In-
let by the submerged moraine and influenced by the intensive input of freshwater
and mineral suspension. The layer sampled there was 0—15 m. Some results of
Herve Cove zooplankton assemblage were already presented in the paper by
Sicinski et al. (1996). Station “C” was located in Cardozo Cove inside Ezcurra In-
let, at a maximum depth of 150 m. The layer sampled at this station was 0—~130 m.
In the central part of Admiralty Bay (station “A” of over 400 m depth) the layer
sampled was 0—400 m. Finally, station “B” was situated at the bay outlet of Admi-
ralty Bay to the Bransfield Strait. The depth there exceeds 500 m and samples were
also taken from the layer 0—400 m. Samples were collected at each station every
three weeks between February 1993 and January 1994 (except for July). A total of
54 zooplankton samples (= hauls) were collected.
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Fig. 1. Admiralty Bay, location of sampling sites: A — central part, B — outlet area, C — Cardozo Cove,
H - Herve Cove.

Our assumption was that the sample consisted of water collected from the bot-
tom to the surface area. The aim was not to accomplish a vertical assortment, but
rather to capture the entire sampling of zooplankton in four locations with varying
hydrological conditions.

Abundances of 67 zooplankton taxa were used to detect clusters of samples. The
”Canberra” metric was employed to classify these 54 sampling units. Calculations
were carried out using raw, non-transformed data. Object grouping was done by a
“flexible sorting” method using the coefficient of grouping efficiency “B” =-0.25.

The “degree of association index” (Salzwedel et al. 1985) is used in the text.
This expresses the percentage of individuals of a given taxon recorded in each of
the four investigated areas within the total number of specimens of that taxon in the
overall study area.

The density of taxa was taken into account in the biodiversity analysis. The
Shannon index, as well as evenness (Pielou 1966) and Simpson (1949) indices,
were used for this purpose. Species richness was estimated by means of the
Margalef (1958) index. Mathematical expresions of the above mentioned formulas
were the following:
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Shannon index: H’ = -Z(ny/N) In(ny/N)

evenness: E=H'/InS
Simpson index: S; =1 -Z(n/N)?
Margalef index: MG =(S-1)/InN

where: N — total number of individuals, S — number of taxa, n; — number of indi-
viduals of particular taxon.

Resuits

Sixty seven taxa were recorded in Admiralty Bay. Most of them were identi-
fied to the species level (Table 1).

Table 1
Taxa of zooplankton in Admiralty Bay (February 1993 — January 1884).
(% - frequency of the occurrence in particular station, s — average number of individuals
per 1000 m’; D — domination and F — frequency of the whole collected material).

Herve Cove | Cardozo Cove | Central part | Outlet area D F

No. Taxon % | s | % s % | s | % | s | % | %
1 | Foraminifera 14 1.2 14 | 01 23 34 | 0.0* | 13.0
2 | Siphonophora 7.6 19 50 40 86 56 | 100 | 68 | 0.1 | 61.1
3 | Hydromedusae 28 11 43 7 46 25 | 0.0 | 315
4 | Coelenterata 14 1.5 7 0.8 | 00 | 56
5 | Ctenophora 7 0.7 00 | 19
6_| Nematoda 7.6 19 21 24 64 20 30 3 00 {241
Polychaeta: '
7 | Maupasia coeca 7 0.7 15 1.7 | 0.0 | 56
Viguier, 1886
8 | Pelagobia longicirrata 15 | 300 | 43 90 78 | 170 | 92 | 130 | 02 | 59.3
Greeft, 1879
9 | Rhynchonereella bongraini 7 0.7 00 | 1.9
(Gravier, 1911)
10 | Tomopteris spp. 17 7 64 16 61 1 0.0 [35.2
11 | Travisiopsis levinseni 7 0.7 00 | 19
Southern, 1910
12 | Typhloscolex muelleri 14 4 7 1.6 | 38 68 | 0.0 | 148
Busch, 1851
13 | Autolytus sp. 7 2 0.0 1.9
14 | Spionidae — larvae 71 50 53 42 0.0 | 31.5
15 | chaetosphaera f.1 7.6 | 650 | 36 70 38 30 54 70 0.3 | 333
16 | chaetosphaera f.2 14 24 38 16 38 15 | 0.0 | 222
17 | chaetosphaera £.3 7 0.7 30 06 | 00 | 93
Pteropoda:
18 | Limacina helicina f. 46 | 48 14 7 43 8 31 1 0.0 | 259
antarctica Woodward, 1850
19 | Limacina helicina f. rangi 7 1.7 ( 00 | 19

(d’Orbigny, 1836)
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20 | Spongiobranchaea australis 7 2 57 1 54 13 0.0 | 315
d’Orbigny, 1836
21 | Bivalvia — larvae 21 32 00 | 56
Ostracoda:
22 | Alacia belgicae 38 | 160 | 57 120 93 {120 | 92 [ 100 | 02 | 704
(Miiller, 1906)
23 |Alacia hettacra 7.6 38 38 140 71 40 53 44 0.0 | 426
(Miiller, 1906)
24 | Boroecia antipoda 7 0.7 15 17 | 0.0 | 5.6
(Miiller, 1906)
25 | Metaconchoecia isocheira 36 50 93 1100 | 92 94 0.1 | 556
(Miiller, 1906)
26 | Metaconchoecia skogsbergi 21 3.1 00 | 56
(les, 1953)
27 | Procecorecia brachyaskos 7 08 | 00 [ 19
(Miiller, 1906)
Copepoda:
28 | Calanus propinquus 46 | 260 | 93 290 | 100 | 160 | 100 | 130 | 03 | 852
Brady, 1883
29 | Calanoides acutus 46 | 300 | SO 140 100 | 130 | 100 | 90 0.2 | 714.1
Giesbrecht, 1902
30 | Rhincalanus gigas 15 { 900 | 64 50 100 | 90 84 70 | 03 | 66.7
Brady, 1883
31 | Ctenocalanus citer 92 [10060] 78 9710 | 100 [13270| 100 |[18580) 174 | 92.6
Heron et Bowman, 1971
32 | Microcalanus pygmaeus 46 | 780 | 86 | 8330 | 100 (6430} 92 [9940| 84 | 815
G.0.Sars, 1903
33 | Stephos longipes 76 | 20 57 390 28 | 150 | 46 |1310| 0.6 | 29.6
Giesbrecht, 1902
34 | Euchaeta antarctica 1.3 19 62 100 78 100 | 92 88 01 | 61.1
(Giesbrecht, 1902)
35 | Scolecithricella glacialis 15 58 71 200 100 | 400 | 84 | 620 | 04 | 685
(Giesbrecht, 1902) .
36 | Racovitzanus antarcticus 23 38 28 24 78 20 76 19 0.0 | 50.0
Giesbrecht, 1902
37 | Scaphocalanus spp. 23 60 57 1510 | 64 |1030} 76 | 610 | 1.1 | 55.6
38 | Heterorhabdus spp. 57 16 54 15 0.0 | 27.8
39 | Metridia gerlachei 85 | 6190 | 93 | 10220 | 100 [12470| 100 | 9840 | 13.4 | 94.4
Giesbrecht, 1902
40 | Lucicutia sp. 7 18 0.0 1.9
41 | Oithona frigida 23 | 210 | 71 2040 | 62 | 1800 | 92 |3680| 2.5 | 63.0
Giesbrecht, 1902
42 | Oithona similis 92 |26000| 93 | 30990 | 100 (43770; 100 (62800 41.7 | 88.9
Claus, 1863
43 | Oncaea antarctica 23 | 870 | 78 170 57 | 1260} 61 (1050 1.1 | 444
Heron, 1977
44 | Oncaea curvata 54 12600 71 3390 | 86 | 5810 92 |9980 74 | 75.9
Giesbrecht, 1902
45 | Harpacticoida 85 19070 64 | 1550 | 28 30 15 1.6 | 33 |48.1
Amphipoda:
46 | Vibilia antarctica 21 32 00 | 5.6
Stebbing, 1888
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47 | Cyllopus magellanicus 7 03 15 1.7 { 0.0 | 5.6
Dana, 1853
48 | Hyperiella dilatata 28 3 46 7 00 | 16.7
Stebbing, 1888
49 | Themisto gaudichaudii 7 0.7 7 08 | 0.0 | 37
Guerin, 1825
50 | Primno macropa 7 0.7 15 1.7 | 00 | 93
Guerin-Meneville, 1836
51 | Hippomedon kergueleni 7 08 | 00 | 19
(Miers, 1875)
52 | Isopoda 14 4 43 6 31 | 52 | 00 [222
53 | Cumacea 7 2 00 { 56
Euphausiacea:
54 | Euphausia crystallorophias 7 0.7 00 | 19
Holt et Tattersall, 1906
55 | Euphausia superba 14 | 15 7 17 | 00 | 56
Dana, 1850
E. superba — larvae 28 90 28 22 69 83 | 01 | 315
56 | Thysanoessa macrura 38 6 31 5 00 | 148 |
G.O. Sars, 1883 :
T. macrura — larvae 28 | 130 7 92 1 01 | 93
57 | Decapoda — larvae 7 4 7 0.7 7 26 | 00 | 56
Chaetognatha:
58 | Eukrohnia bathypelagica 23 | 34| 00 | 56
Alvarino, 1962
59 | Eukrohnia fowleri 7 3 14 | 15 15 | 44 | 00 | 93
Ritter—Zahony, 1909
60 | Eukrohnia hamata 54 | 240 | 86 310 | 100 | 310 | 100 | 350 | 0.3 | 85.2
Mobius, 1875
61 | Sagitta gazellae 38 | 130 7 2 71 10 38 8 00 | 389
Ritter—Zahony, 1909
62 | Sagitta marri 76 | 21 14 4 50 10 54 9 00 | 315
David, 1956 .
63 | Echinodermata — larvae 28 70 37 1110 | 69 68 | 0.1 | 389
64 | Appendiculariae 14 22 38 12 54 43 | 00 | 259
65 | Ascidiacea — larvae 36 190 43 60 53 38 | 0.1 | 333
66 | Salpae 7 2 57 36 54 |1 170 | 0.1 | 29.6
67 | Pisces -larvae 7 0.7 7 07 | 00 | 56
Total number of taxa 26 44 60 57

* 0.0 - less than 0.1

Average zooplankton abundance calculated for the entire depth range on the
basis of 54 sampling units (= hauls) amounted to about 85000 ind.1000 m™ (+ SD
= 71000 ind.1000 m®). The mean annual zooplankton biomass varied from about
7 g 1000 m™ in Cardozo Cove to about 60 g 1000 m™ in the outlet area.

About 90% of the entire Admiralty Bay zooplankton community is made up of
commonly occurring copepods, namely Oithona similis making up almost 50% of
the collected animals, Ctenocalanus citer (about 15% of the collection), Metridia
gerlachei (about 12%), Microcalanus pygmaeus (ca 7.5%) and Oncaea curvata



















































