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ABSTRACT: This study contributes to the knowledge of morphology, biology and
ecology of Euphausia crystallorophias. The structure of the filtratory apparatus and
analysis of the stomach contents are described. Among 41 identified algae taxa 40 were
diatoms. Benthic algae, numbering as many as 12 taxa constituted a high percentage
in the total of food content, which may indicate that this species feeds near the
bottom in the relatively shallow shelf-waters.
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1. Introduction

Euphausia crystallorophias Holt et Tattersall is the most neritic species
among all other Antarctic Euphasiidae (Lomakina 1978). It lives in the
area of pack ice and floating ice zones not extending northwards beyond the
Antarctic Divergence (John 1936, Antezana, Aguire and Bustamante
1976, Percova 1976, Tomo and Marshoff 1976, Lomakina 1978).
The localities were E. crystallorophias was collected by Bottino (1974,
1975) are also situated south of the Divergence line. In some places it
forms heavy swarms (Knox 1970) often substituting E. superba, especially
in shelf waters (M ackintosh 1970). Large concentrations of E. crystallorophias
were observed in the Ross Sea and Whalers Bay and at the coasts of
Victoria Land. Euphausia crystallorophias occurs also in great numbers in the
Bellinghausen Sea and Bransfield Strait. In the regions between the Ross
and Bellinghausen Seas and along the whole Atlantic sector of Antarctica
this species was not found.

*) These studies were supported by the Polish Academy of Sciences within the MR-II-16
Project carried out at the Arctowski Station during the Second Antarctic Expedition 1977/1978
headed by Dr. S. Maciej Zalewski.
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The majority of the above-mentioned authors treated in their studies
also the anatomy and taxonomy of E. crystallorophias (John 1936,
Antezana, Aguire and Bustamante 1976, Tomo and Marshoff
1976, Lomakina 1978). Besides, some larval stages of this species were
described (Percova 1976) and a subdivision into the developmental postlarval
stages of Euphausia crystallorophias was suggested (Kittel and Presler,
in press).

Nothing is known, however, about the feeding habits of E. crystallorophias.
Therefore the exact place of this species in the trophic network of the
ecosystem of the coastal Antarctic waters is not known. Euphausia crysta-
llorophias is undoubtedly an important link in the food chain for the animals
feeding on krill. Marr (1962) reports that this species was found in the
stomachs of some species of whales. According to the recent investigations
(Volkman, Presler and Trivelpiece, in press) in some samples taken
from the stomachs of penguins Euphausia crystallorophias constituted qualitati-
vely about 509 of the eaten food.

2. Material and methods

Material for studies was caught in the shelf waters of the Ezcurra
Inlet — west arm of Admiralty Bay, King George Island, South Shetland
Islands. For this purpose krill-net (mesh 6 x 6 mm) stretched on a metal
frame (150 x 70 cm) trawled from the tugboat.

E. crystallorophias specimens used for the analyses were taken from the
samples collected on 20 and 21 February 1978. The drawings were made
using the microscopic slides in which the dissected appendages were mounted
in the glycerolgel after treating with 109, KOH.

For examination of the food composition the stomachs of E. crystallorphias
were removed and their contents were spread carefully on the covering
glass. After drying up the residuum was moistened with ethyl alcohol and
permanent microscopical slides were made pleurax.

All algal cells found in the slides made of the food contents from 40
specimens of Euphausia crystallorophias were identified. The percentage of
E. crystallorophias stomachs in which particular algal taxon was observed
is shown in Table I. The percentage was calculated with confidence limit
to 5° (Kadlubowska 1975). Identified algae were classified into classes
accroding to Tischler’s scale (Tischler 1976), as absolutely stable, stable,
accessory and occasional algae in the examined food. To determine the
size of the identified algal cells the following parameters were measured:
the length and width of the cells of the diatoms of the class Pennatae
and diameter and thickness of the cells of Baccillariophyceae of the class
Centricae and algae belonging to Silicoflagellatae. The fragments of cells
were also measured when they could be identified on a genus level, at
least. In the histograph (Fig. 1) the results of these measurements are given.
The identified taxa were classified into planktonic and benthic algae
(Table I). Among planktonic algae oceanic, neritic and eurychoric-neritic
organisms were distinguished (Kozlova 1964, Abbot 1974).



Table 1.

Algae in the stomachs of Euphausia crystallorophias

I. Planktonic algae
A. Oceanic

NS WL AWN—

. Chaetoceros criophilus Castr.

Thalassiothrix antarctica Cl. et Grun.

. Nitzschia ( Fragilariopsis) kerguelensis (O’Meara) Hust.
. Nitzschia barkleyi Hust.

. Rhizosolenia alata Bright.

. Dictyocha speculum Ehr.

. Navicula criophila De Toni

8.

Coscinodiscus lentiginosus Janisch

B. Eurychoric — neritic

1.
2.
3.
4.
5.

Nitzschia ( Fragilariopsis) rhombica Hust:
Thalassiosira grac lis Hust.

Corethron criophilum Castr.

Tropidonés belgicae Heiden
Schimperiella antarctica Karst.

C. Neritic

I Y N

O

10.

. Nitzschia (Fragilariopsis) curta Hust.
. Navicula jejinoides V. Heurck
. Charcotia actinochilus Hust.

Thalassionema nitzschioides Grunow

. Nitzschia (Fragilariopsis) sublinearis Hust.

Coscinodiscus inflatus Karst.

. Chaetoceros atlanticus var. skeleton (Schiitt) Hust.

. Coscinodiscus symbolophorus Grun.

. Nitzschia (Fragilariopsis) cylindrus Helmcke et Krieger
"Porosira pseudodenticulata (Hust.) Jouse

I1. Benthic alg e

1.
. Cocconeis costata Greg.
. Licmophora sp.

Achnanthes sp.

Gomphonema sp. -

. Melosira sol (Ehr.) Kiitz.

Cocconeis sp.
Cocconeis imperathrix Schmidt

. Cocconeis californica var. kercuelensis Heid. et Kolbe
9;
10.
11.
12.

Rhoicosphenia sp.

Amphora sp.

Grammutophora ungulos : Ehr.
Trachyneis aspera (Ehr.) Cleve

l1I. Non-classified into other groups

1.

Navicula sp.

2. Thalassiosira sp.
3.
4. Triceratium permagnum J.n.

Nitzschia sp.

. Pleurosigma sp.

. Biddulphia sp.

Percentage of specimens
in which algal taxa
were found

1000+ 3.1
7.5+ 48
65.0+ 14.8
27.5+13.8
200+ 124
150+ 11.1
7.5+ 82
50+ 6.8

37.5+15.0
27.5+138
12.5+10.2
75+ 8.2
50+ 68

100.0+ 3.1
60.0+ 15.2
47.5+15.5
32.5+14.5
250+ 134
22.5+129
50+ 6.8
50+ 68
50+ 68
2.5+ 48

85.0+11.1
80.0+ 124
72.5+13.8
67.5+ 14.5
67.5+14.5
60.0+15.2
47.5+15.5
42.5+15.3
22.5+129
17.5+11.8 -
12.5+10.2
50+ 6.8

67.5+14.5
42.5+15.3
17.5+11.8
150+ 11.1
75+ 82
2.5+ 45
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Fig. 1. Size-groups of the cells of algae found in the stomachs of Euphausia crystallorophias
A — length or width, B — diameter or thickness, / — intact cells, 2 — damaged cells.

3. Results and discussion

‘Euphausia crystallorophias is a filter feeder. A filtratory basket formed
by the endopodites of six pairs of thoracopoda densely fringed by long feathered
seate plays a substantial role in feeding processes. The mean distance
between the setae is 110 um (100—120 um) and the distance between bristles
on the setae 3.5—6.9 um. These values do not diverge in principle from the
measurements made during investigations of the biology and morphology
of E. superba (Dzik and Jazdzewski 1978). Since E. crystallorophias is
a smaller species than E. superba (the maximal body length of the former
is about 32—34 mm and of the latter even more than 60 mm) the setation
of its thoracal appendages is comparatively less dense (Table II), which may
be regarded as supplementary diagnostic features in distinguishing the
two species.

The filtratory basket structure and feeding habits of Euphausiacea are
described in detail by Kaestner (1959).

The mandible and the first and second pair of maxillae play a substantial
role in the initial crushing of food (Fig. 2). A comparative analysis of the
structure of mouth appendages of E. crystallorophias and E. superba did
not show, except for their size, any striking differences in their shape and
their setation. Only, the mandibular palpus in E. crystallorophias is con-
siderably shorter than in E. superba, which is a convenient diagnostic
feature (Lomakina 1978, Kittel and Presler, in press)

A similar structure of the filtratory apparatus in these two species
and on the other hand the presumable formation of independent aggrega-
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Table I1.

Number of filtratory setae on various segments (1—4) of thoracopoda in Euphausia
crystallorophias and E. superba

Thoracopoda Segments . E. crystallorophias E. superba
1 5— 6 8—12
. 2 7— 9 11—13
15t p:
pair 3 I 10—11
4 20—21 2226
1 5— 17 6— 9
24 pair 2 8—10 13—16
3 6— 8 11—13
4 20 - 2225
1 4—7 5— 9
34 pair 2 9—10 - 14—17
3 8—9 12—13
4 20 24
1 4—7 5— 6
. 2 9—10 12—15
4th
e 3 8— 9 1314
4 20—22 26—30
1 4T 5
St pair 2 ) 8— 9 12—17
3 8— 9 11—13
4 2124 29—34
1 7— 8 3—4
6t pair : g 6— 8
3 6— 7 5— 17
4 10—19 26—30

tions in the waters of Admiralty Bay (Kittel, in press, Kittel and
Presler, in press) suggest a somewhat different ecology of E. crystallorophias.
For this reason the authors tried to determine the ecological niche of this
species, carrying out the taxonomic analysis of its food.

In the food contents from the removed stomachs 41 alga taxa were
found, including 11 identified only on genus level (Table I). All of them,
except one, were diatoms belonging to Centricae — 15 taxa and to Pennatae —
25 taxa. ‘

According to the Tischler’s scale (Tischler 1976) 5 species of diatoms:
Chaetoceros criophilus, Nitzschia ( Fragilariopsis) curta, Thalassiothrix antarctica,
Achnanthes sp. and Cocconeis costata were classified as absolutely stable taxa.
Among the stable taxa were 7 species of diatoms: Licmophora sp., Gompho-
nema sp., Melosira sol, Navicula sp., Nitzschia (Fragilariopsis) kerguelensis,
Cocconeis sp. and Navicula jejinoides. Moreover, 8 accessory and 21 occasional
taxa were distinguished in E. crystallorophias food, using the same scale.
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Fig. 2. Structure of the filtratory appendage thoracal and mouth of Euphausia crystallorophias
a — position of the mandibles (mandibulae) and the mouth (os), & — mandible (mandibulae),
¢ — the first pair of maxilla (maxillula), d — the second pair of maxilla.
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Some of the identified algae were observed in fragments. This applies
mainly to algae with large and long cells, e.g. Cocconeis imperatrix,
Licmorpha sp., Melosira sol, Navicula jejinoides, Triceratium permagnum,
Thalassiotrix antarctica, Rhizosolenia alata and a species having long processes:
Chaetoceros criophilus. Due to the crushing into fragments some specimens
were not identified even to genus. Crushed cells of the species Nitzschia
( Fragilariopsis) curta were not observed. The cells of Cocconeis californica
var. kerguelensis and Nitzschia (Fragilariopsis) rhombica were rarely crushed.

In almost all the diatoms observed in the stomachs of E. crystallorophias
only siliceous shells remained. Organic content was found only in some
large cells of the genus Licmphora.

 Histogram (Fig. 1) shows that in the range of the length or diameter
over 60 um and ‘the width or thickness over 30 um more fragments of
algae occur in the total number of the cells observed in the examined
food.

Among the identified taxa 25 belong to planktonic algae (including
oceanic algae — 8, neritic-eurychoric — 5 and neritic— 10) and 12 to benthic
algae (Table I).

Using Tischler Scale, out of 12 identified benthic diatoms six belong
to absolutely stable or stable taxa in E. crystallorophias food, i.e. occurring
in the majority of the examined stomachs. These taxa were: Achnanthes sp.,
Cocconeis costata, Licmophora sp., Gomphonema sp., Melosira sol, Cocconeis sp.
Benthic algae may occur in neretic plankton, however, the presence of a great
quantity of benthic algae found in food contents may indicate also that
Euphausia crystallorophias feeds near the bottom of the relatively shallow
shelf waters. '

Due thanks are given by the authors to Assoc. Prof. Dr krzysztof Jazdzewski for
- his valuable critical advice during the preparation of this study for publication.

4. Summary

Morphological analysis of the structure of the filtratory apparatus in Euphausia crystallo-
rophias was made (Fig. 2). To establish ecological niche of this species living in the
Admiralty Bay (King George Island, South Shetland Islands) in common with Euphausia
superba qualitative composition of algae was examined in the stomachs of E. crystallorophias.

Altogether 41 taxa of algae were found in the food: 40 taxa of Bacillariophyceae
and one species of Silicoflagellatae. In the stomachs of the examined specimens the following
groups of taxa were distinguished: 5 absolutely stable species, 7 stable species, 8 accessory
and .21 occasional species (Table I). On the basis of the measurements of the cells or
their fragments identified in the food the percentage of algae in the different size-groups
was calculated (Fig. 1).

Among the identified taxa: 8 were planktonic oceanic algae, 5 — eurychoric algae,
10 — neritic algae and 12 — benthic algae.
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5. Pe3rome

ITpoBeneno aHaiu3 MOPQOJIOrHYECKOro crpos (uibTpanMoHHOro amnmapata FEuphausia
crystallorophias (puc. 2). Ilpeamonaras, 4TO 3KOJIOTHYECKas HHUILIA 3TOr0 BHAA MOXOXa Ha
Haitbosiee M3BECTHYIO M TNPOXMBAIOUIYyI0 Takxke B Bogax AamupanbTel beit (OctpoB. Kunr
Hxopx, HOxusie Mletnannbl) Euphausia superba.

Uccnenosano kadecTseHHbIi cocTaB Bojopocnedt B xenynkax Euphausia crystallorophias
BBUIOBJICHHbIX B BoJax 3ajuBa. B xopMme oGHapyxeHo 41 TakcoH Bomopocieii: 40 TakCOHOB
Bacillariophyceae w 1 Bun Silicoflagellatae. B Xenynkax ucciedOBaHHBIX OCOO€il BBIAEJIEHO
5 BUAOB abCONIOTHO MOCTOAHHBIX, 7 BHIAOB MOCTOSHHBIX, 8 akcecCyapHbix u 21 ciydalHBIX
(tabmuna I). Ha ocHoBaHMM HIOCHTHQUIMPOBAHHBIX OOMEPOB B KOpPME KJIETOK HJIH HMX
(parMeHTax NpeACTaBJIEHO y4acTHe BOAOPOC/EH B BBIACJICHHBIX KjaccaxX BeJMYHHBI (puc. 1).

Cpenv uAeHTHQHUMPOBAHHBIX TAKCOHOB K OKEaHMYECKMM IUIAHKTOHHBIM NPHHAMJIEKHUT
8 TakCOHOB, K NJIAHKTOHHBIM BOJOPOCJSM 3BPUXOPHUTHBIM — 5, K IUIAHKTOHHBIM HEPHTHYECKUM
BogopociasaM — 10, a k 6EHTOCOBBIM BOAOPOCJSM 12 TakCOHOB.

6. Streszczenie

Dokonano analizy morfologicznej budowy aparatu filtracyjnego u Euphausia crystallorophias
(rys. 2). Zakladajac, ze nisza ekologiczna tego gatunku jest podobna do najbardziej znanégo
i zyjacego rowniez w wodach Zatoki Admiralicji (Wyspa Krola Jerzego, Poludniowe Szet-
landy) Euphausia superba, zbadano sklad jakosciowy glonow w zotadkach E. crystallorophias
ztowionych w wodach Zatoki.

. W pokarmie stwierdzono 41 taksonéw glonow: 40 taksonow Bactllarwphyceae i 1 gatunek
Stltcoﬂagellatae W zotadkach badanych osobnikéw wyrézniono 5 gatunkow absolutnie
stalych, 7 gatunkow statych, 8 akcesorycznych i 21 przypadkowych (tabela I). Na podstawie
wymiaréow zidentyfikowanych w pokarmie komorek lub ich fragmentéw przedstawiono udzial
glonéw w wyrdznionych klasach wielkosci (rys. 1).

Sposrod zidentyfikowanych taksonow, do glondw oceanicznych planktonowych nalezy
8 taksonoéw, do glonow planktonowych eurychorycznych — S5, do glonéw planktonowych
nerytycznych — 10 oraz do gloné6w bentosowych 12 taksonow.
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