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ABSTRACT: The red blood picture was studied in 7 species of the Antarctic
birds from the regions around Arctowski Station. King George Island (South Shetland
Islands). The values of hematological indices were analysed, dependent on the mode of
life and body weight of the examined species.
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1. Introduction

- Data on the morphological indices of the blood of the Antarctic birds
are very scarce. Only Korzuev, Aljakrinskaja and Glazova (1977)
have carried out more thorough studies on Eudyptes cristatus, but these
penguins were brought to Europe by boat. It is possible to find for a few
species some random data on the values of various indices obtained most
often as a supplement to other physiological investigations and determined
on a comparatively meagre material (Block and Murrish 1974, Douglas,
Iockner and Murrish 1976, Guard and Murrish 1973, Milson,
Johansen and Millard 1973).

Morphological picture of blood is a good indicator of adaptability of
the animals to environmental conditions. Therefore, it seems purposeful to
undertake more detailed hematological investigations, as it would make
possible to characterize the respiratory function of a unit of blood volume
in a range of species of the Antarctic birds living under low-temperatures
environmental conditions.

*) These studies were supported by the Polish Academy of Sciences within the MR-II-16

Project carried out at the Arctowski Antarctic Station during the Second Antarctic
Expedition 1977/78 headed by Dr. M.S. Zalewski.
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2. Material and methods

Investigations were conducted during australian summer from December 22,
1977 to March 5, 1978, at the Arctowski Station, on King George
Island, the South Shetlands Archipelago (62°09°45’S, 58°27°45’W). Birds
captured for these studies were used also by other . scientific teams.

Altogether, 30 specimens of Oceanites oceanicus (Kuhl), 20 — Sterna
vittata (Gmelin), 21 — Larus dominicanus (Lichtenstein), 10 — Catharacta
lonnbergi (Saunders), 24 — Pygoscelis adeliae (Homborn et Jacquinnot),
21— P. antarctica (Forster), and 20 — P. papua (Forster) were under
examination. All the examined birds were mature.

Hemoglobin content in blood (Hb/g %), hematocrit (Hct %) and the
number of erythrocytes per 1 mm3 of blood (RBC mln/mm3) were determined.
The length and width of erythrocytes were measured in stained preparations.
On the basis of these data, the mean cell hemoglobin (MCH yy), the
mean cell hemoglobin concentration (MCHCY,), and the average volume of
erythrocytes were calculated.

3. Results

Statistically significant differences pertinent to sex were found only in
the Hb content in O. oceanicus specimens (males— 16.5+0.6g %, n =
=19, females — 17.9+04¢g 9%, n = 11).

In flying birds the highest values of Hb, Hct and RBC were noted
in O. oceanicus, the species of the smallest body weight. The values of
these indices decrease with the increasing body weight (Table I). Since
these changes are not uniform this regularity is not revealed in the com-
parisons of MCHC. In this case, however, the smallest O. oceanicus has
the highest mean cell hemoglobin concentration (MCHC 9;). The length
.and width of erythrocytes- do not change with the increase of the body
welght of the birds, merely the average volume of red cells in L. dommzcanus
is significantly smaller as compared with the remaining species.

Penguins of the genus Pygoscelis differ distinctly from the flying birds
in values of hematological indices (Table I). They are characterized by
a high level of Hb and Hct and a significantly smaller number of
erythrocytes per 1 mm3 of blood. These penguins are also marked off by
considerably greater dimensions of erythrocytes and consequently the average
volume of the erythrocytes is twice as large as that in the other four
species. In result of this, penguins have also significantly higher MCH
and MCHC values. :

Though the differences between three species of the genus Pygoscelis
are smaller than in the case of the examined flying birds nonetheless
they have in all likelihood some biological significance. The highest Hb,
Hct, RBC and MCH values were noted in P. adeliae, the lowest in
P. papua. The intermediate values were obtained for P. antarctica. The
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Table 1.

Haematological values of some antarctic birds

Erythrocyte
RBC Y y

Body RBC  peasurements
Species N weight .’{,b I‘{/ct (mln MOH MO vol, ——m8m8M8
8% ) Length Width

® ) )
(um)  (um)

372 170 493 4016 43.1 34.7 1246 11.81 6.41

mm?) (um?)

Oceanites oceanicus 30 "1\ 04 10840028 +20 +1.1 +46 +0.17 +009
e m 19814400 4 w1 wswm us e
Larus dominicanss 21 0L 100 B O 2 e 3 o0 o
Catharacta tombersi 10 "0 (00 BT 00 e N30 Lok o
Pygoscels adelioe 24 S 00 N 012 425 403 1102 s0s4 somn
Pygosceis amarcics 21 Tz o B N0 R e 98 soer ron
N o 5104 163 450 1770 925 363 2550 1411 824

-+183 +0.6 +14+0.102 +43 +09 +114 +031 +0.20

analysis of these indices allows to surmise that P. adeliae has the highest
and P. papua the lowest degree of adaptability to environmental conditions
in the Antarctic cold zone. This suriise is in agreement* with the data
concerning the range of the distribution of these species (Watson 1975).

On the basis of the obtained results it may be asserted that Antarctic
birds are characterized by a high level of the respiratory function of a unit
of blood volume, which indicates good adaptation to the extreme climatic
conditions, requiring the maintenance of a high level of energy metabolism.
This high level of the respiratory function of a unit of blood volume is
reached by the Antarctic birds in two ways. The flying birds have a great
number of smaller erythrocytes with high hemoglobin saturation. Con-
sequently, due to the decreased viscosity the blood flow in the vessels is
quicker and oxygen transport is intensified. Small, very active O. oceanicus
are characterized, moreover, by highest, in this group of birds, Hb and
MCHC level, which satisfies the increased oxygen demand.

The blood of less active on the land but quickly swimming and diving
penguins shows high level of the Hb content, similar to that in O. oceanicus
birds. The high Hcr value observed in these birds is ensured by greater
size of erythrocytes in spite of a much smaller number of these cells
per 1 mm3 of blood. This mechanisms produces simultaneously high hemo-
globin concentration in blood corpuscles and consequently an adequate
quantity of .oxygen may be transferred to the tissues, which is indispensable
during swimming and particularly during diving activities.
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4. Summary

The erythrocyte image of blood of seven species of antarctic birds (Oceanites oceanicus,
Sterna vittata, Larus dominicanus, Catharacta lonnbergi, Pygoscelis adeliae, P. antarctica and
P. papua) from the surroundings of Arctowski Station, King George Island, South Shetlands
was studied (Table I). Values of the hematological indices were analysed as dependent
from the way of life and body size of studied species.

It was found that among the flying species the highest values of hemoglobin, hematocrite
and number of erythrocytes had O. oceanicus. With an increase of the body weight the
values of above indices decreased. Penguins of the genus Pygoscelis are characterized by
higher level of hemoglobin and hematocrite and by significantly lower number of larger, on
the other hand, erythrocytes in 1 mm3 of blood.

The obtained data suggest that antarctic birds are distinguished by a high level of the
respiratory function of the unit of blood volume, attained in different way by flying
birds than by penguines.

5. Pe3rome

IlpoBeneno uccnemoBaHue oOpa3a KpacHOH KpOBH 7 BHAOB AaHTAPKTHYECKHX NTHI
(Oceanites oceanicus, Sterna vittata, Larus dominicanus, Catharacta lonnbergi, Pygoscelis
adeliae, P. antarctica, P. papua) w3 okpectHocTedl CrtaHuuum ApHTOBCKOro, octpoB KuHr
Hxopx, KOxubie lletnanapl (tabmuua I). IIpoaHann3upoBaHO KadyecTBa TeMaTOJIOTHYECKUX
yKasaTesieli B 3aBUCHMOCTH OT 0oOpa3a >KM3HM H BEJIMYMHBI T€jla HCCJICAOBAHHBIX BHIOB.

Y CTaHOBJIEHO, YTO CPEIH JIETAIOILUX MTHIL BBICILIEE KAJIHYECTBO reMOrjo6MHa, réeMaTOKpUTa
a TakXXe MOBBILEHHOE KOJHYECTBO IPUTPOLMTOB MMeeT O. oceanicus. Ilo mepe yBesnuueHHs
Beca TeJla KaJM4YeCTBO 3THX YPOBEH Noka3aTesiedl yMeHbmiaetcs. IIuHreuHbl poma Pygoscelis
XapaKTEpU3yIOTCsl BBICIIMM YPOBHEM TIE€MOLJIOOMHA M TEMaTOTPUTa, a TaKkXe CYILIECTBEHHO
MEHBIIMM KOJMYECTBOM, HO 3a TO OOJIBLIMX KPACHBIX KPOBSHBIX IIApHMKOB B 1 MM} KpOBH.

ITonyyeHHBIE NaHHBIE CBMIAECTEILCTBYIOT O TOM, YTO aHTAPKTHYECKHE NTHLBI OTIHYAIOTCH
BBICOKHM YPOBHEM [bIXaTeJbHOH (GYHKLMHM €IMHHLBI OOBEMa KPOBH, KOTOPOTO JIETalOLIHE
NTHLIB ¥ MHHTBUHBl JOCTUTAIOT Pa3HBIM NMyTEM.

6. Streszczenie

Zbadano czerwonokrwinkowy obraz krwi 7 gatunkoéw ptakoéw antarktycznych (Oceanites
oceanicus, Sterna vittata, Larus dominicanus, Catharacta lonnbergi, Pygoscelis adeliae, P. an-
tarctica, P. papua) z okolic Stacji Arctowskiego, Wyspa Krola Jerzego, Potudniowe Szetlandy
(tabela I). Przeanalizowano wartosci wskaznikow hematologicznych w zaleznosSci od trybu
zycia i wielkosci ciala badanych gatunkow.

Stwierdzono, ze wsréd ptakow latajacych najwyzsze wartosci hemoglobiny, hematokrytu
i liczby erytrocytow posiada O. oceanicus. W miarg wzrostu cigzaru ciala ptakow wartosci
tych wskaznikow maleja. Pingwiny z rodzaju Pygoscelis charakteryzuja si¢ wyZszym poziomem
hemoglobiny i hematokrytu oraz istotnie mniejsza liczba, ale za to wigkszych, czerwonych
krwinek w 1 mm3 krwi. ‘

Otrzymane dane $wiadcza o tym, ze ptaki antarktyczne odznaczaja si¢ wysokim po-
ziomem oddechowej funkcji jednostki objetosci krwi, ktory jest osiggany roéznymi drogami
u ptakéw latajacych i u pingwinow.
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