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BLOOD BIOCHEMISTRY IN THE GREAT BUSTARD (OTIS TARDA)

R.BARRERA, A. JIMENEZ, J. SANCHEZ, R. CUENCA, J. RODRIGUEZ, S. ANDRES & M.C. MANE

The Great Bustard (Otis tarda) is one of the
most fast-disappearing European bird spe-
cies. Its population has fallen dramatically in
most parts of the world. Half of it (i.e. roug-
hly 10000 individuals) can be found in the Ibe-
rian peninsula, particularly in Céceres
(Spain). Great Bustards’ haematology has
been analysed in previous studies (BARRERA
et al., 1987; JiIMENEZ et al., 1987; ALONSO et
al., 1990).

The Department of General and Medical
Pathology of the University of Extremadura,
has been carrying out research for on the hae-
matology and blood biochemistry of great
bustards, due to the great value in the clinical
diagnosis of possible pathological problems
occurring in this part of Spain.
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The aim of this work is to complete the para-
meters on blood chemistry already examined.

A total of 17 birds (12 male and five fema-
le) between one and 11 years of age were used
in this study. Blood samples were obtained by
venoclysis of the wing ulnaris vein, using he-
parin as anticoagulant. The blood was then
placed in tubes and centrifuged for 10 minu-
tes at 3000 r.p.m. in order to separate the
plasma fraction. After separation, the plasma
fraction was divided into Eppendorf tubes,
one for each assay, and frozen at -30°C until
further examination.

The following assays were performed:

I.— Macrominerals _

I.1.— Calcium (Ca). Using a commercial
colorimetric method (Knickerbocker Labo-



ratories) based on the formation of a blue
complex of calcium with methylthymol that
becomes blue in alkaline medium.

1.2.— Phosphorus (P). Calculated by a co-
lorimetric method (Knickerbocker Laborato-
ries), in which inorganic phosphate of the
sample reacts with molybdic acid forming a
phosphomolybdic complex.

IT.- Total Lipids. Obtained by means of a
spectrophotometric technique (Test-Combi-
nation. Boehringer Mannheim).

II1.—- Alkaline Phosphatasc. A rapid semi-
quantitative system (Lab. General Diagnos-
tics) was used.

IV .— Total proteins. Assayed by refracto-
metry (Atago Co. Ltd.), a simple method
with demonstrated clinical applicability.

V.- Electrolytes. Sodium (Na) and Potas-
sium (K), assayed using flame photometry
(Meteor. Nak IT).

To the data obtained, an analysis of sim-
ple variance was made to show the existing
significant differences between males and fe-
males. The global mean and the obtained
data for each parameter in both groups are
shown in table 1.

After studying all the parameters the only
significant difference was found in the plasma
phosphorous of male and female subgroups
(table 1).

BHATTACHARYVA & SARKAR (1968) have
reported a total plasma protein values for se-
veral bird species, varying between 3.5 and
6.0 g/d1. This value can be used as a guideline
(ALTMAN & DITTMER, 1975). The values ob-
tained are rather similar to those reported for
other species: Blackheaded Gulls (Larus ridi-
bundus) — 3.66+0.56 g/dl (BALASCH et al.,
1973); King Vultures (Sarcorhamphus papa)
—-4.27£0.44 g/dl (BALASCH et al., 1976); Com-
mon Cormorants (Phalacrocorax carbo) —
3.48+0.36 g/dl (BaLascH et al., 1973) and
Crowned Eagles (Stephanoctus coronatus) —
3.51 g/dl (BALASsCH et al., 1976). The average
value found in this experiment is very similar
to that obtained by ALONsO et al. (1990) of
3.6 g/dl in free-living young Great Bustards.

The total lipid rate is influenced by the
physiological state of the birds and their feed-
ing diet (STURKIE & BELL, 1967), although
the latter is not too well known. The mean va-
lue of 290.0+80.0 mg/100 ml was lower than
that obtained by other authors in poultry. A
comparison between this value and those re-
ported by ALONSO et al. (1990) in free-living
young Great Bustards for cholesterol (132
mg/100 ml) and triglycerides (83 mg/100 ml),
can not be carried out, because these authors
do not determine the concentration of phospho-
lipids which form a part of total lipids as well.

Table 1. Descriptive parameters for each determination. N.S. Not significant, *** p <0.001.
Parametros descriptivos para cada determinacion. N.S. No significativo, *¥* p <0,001.

Significance

X 334 e level
Calcium (mg/100 ml) 199+ 3.6 200x 4.2 19.5+ 1.5 N.S.
Phosphorus {mg/100 ml) 29+ 2.0 224 1.0 43+ 2.7 R
Total lipids (mg/100 ml) 290.0+80.0 290.0x70.0 290.0+120.0 N.S.
Alkaline phosphatase (IU/1) 25.4+10.8 23.2+10.3 324+ 124 N.S.
Total proteins (g/dl) 3.5 0.7 35+ 0.6 34+ 0.8 N.S.
Sodium (mEqg/1) 1622+ 5.2 160.2+ 4.0 1672+ 4.5 N.S.
Potassium (mEq/l) 2.7+ 0.7 2.6+ 0.8 28+ 0.5 N.S.
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The results are similar to those reported
by other autors: Blackheaded Gulls (Larus ri-
dibundus) 160.1+3.5 mEq/l; Ravens (Corvus
corax) 162.3+2.8 mEq/l, Domestic Pigeons
(Columba livia) 159.8+3.7 mEq/l for sodium,
and Common Cormorants (Phalacrocorax
carbo) 2.620.3 mEq/l, Ravens (Corvus co-
rax) 2.420.6 mEq/1 for potassium.

No significant differences in calcium le-
vels between male and female birds were
found, perhaps because captivity inhibits re-
production.

As far as the plasma phosphorus values
are concerned, the concentration obtained
for female birds (4.3+2.7 mg/100 ml) was al-
most twice as that for males (2.2+1.0 mg/100
ml) and the analysis of variance shows that
there are significant differences between both
sexes (table 1). The females used in this expe-
riment kept some regularity in the egg-laying
habit, although the eggs weren’t fertile. Ac-
cording to HUNSAKER (1959) the inorganic
phosphorous levels in the blood increases
during calcification, which would explain such
differences. The average values obtained for
this parameter in this experiment were very
similar to those reported by other authors in
various avian species studies (STURKIE &
BELL, 1967; ALTMAN & DITTMER, 1975).

ABSTRACT

Blood biochemistry in the Great Bustard (Otis tar-
da).— Several plasmatic biochemical profiles were
analyzed on 17 Bustards (Otis tarda) (12 males and
five females). An analysis of simple variance was ca-
rried out to test differences between males and fema-
les. The studicd parameters and the average values
obtained were: calcium, 19.6%3.6 mg/100 ml; phosp-
horous, 2.9+2.0 mg/100 ml; total lipids, 29080 mg/
100 ml; alkaline phosphatase, 25.4+10.8 U.1./1; total
proteins, 3.5£0.7 g/dl; sodium, 162.2+5.2 mEq/l and
potassium, 2.7+0.7 mEq/l. The only difference bet-
ween sexes was the value of plasma phosphorus (fe-
males almost twice as males). A comparison was also
made with the results of other authors.

Key words: Great Bustard, Otis tarda, Blood, Bio-
chemistry.
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RESUMEN

Bioquimica de la sangre de la Avutarda (Otis tarda).
En este trabajo se analizan varios pardmetros bio-
quimicos plasmaticos de 17 Avutardas (12 machos y
cinco hembras). Con los datos obtenidos se realizé un
anélisis de varianza simple para provar la posible exis-
tencia de diferencias entre machos y hembras. Los para-
metros estudiados y los valores medios obtenidos son:
calcio, 19,6 +3,6 mg/100 ml; fésforo, 2,94+2,0 mg/100
ml; lipidos totales, 290+80 mg/100 ml; fosfatasa alcali-
na, 25,4+10,8 U.1./1; proteinas totales, 3,5+0,7 g/dl;
sodio, 162+5,2 mEqg/l y potasio, 2,7+0,7 mEq/l. La
linica diferencia entre sexos fue en el valor del fosfo-
ro (casi el doble en hembras). Los valores obtenidos
se comparan con los encontrados por otros autores.
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NUEVA COLONIA DE AVION ZAPADOR (RIPARIA RIPARIA)

EN CATALUNA

S. GALLEGO, J.D. RobRriGUEZ-TEUEIRO, F.J.

El avi6én zapador es un paseriforme muy ex-
tendido en Eurasia y Norteamérica. Es muy
comun en los paises del centro y norte de Eu-
ropa, siendo mds esporddico por debajo de
los 45° de latitud Norte y 15° de longitud Este.

En el avién zapador confluyen varias ca-
racteristicas que lo hacen faunisticamente in-
teresante como son: a) su caracter de nidifica-
dor muy local y escaso en el Principado, ya
que estd citado como nidificador seguro sola-
mente en el 2,55% de las cuadriculas U.T.M.
(MUNTANER et al., 1983); b) la inestabilidad
de los lugares donde instala sus colonias (ri-
beras fluviales arenosas) (DE JUANA, 1980) y
¢) el relativo declive que han sufrido sus efec-
tivos poblacionales en Europa, particular-
mente propiciados por la falta de lluvia inver-
nal en el Sahel (DE JuANa, 1980; MEAD &
SmITH, 1982). Todas estas caracteristicas ha-
cen recomendable un seguimiento de sus po-
blaciones y de sus movimientos.

La presente nota hace referencia al hallaz-
go de una colonia de cria de avién zapador, en
unos taludes arenosos situados a 2 km del Rio
Segre, dentro del término de Sanavastre, en
la Baixa Cerdanya (Girona).

Dicha colonia dista mas de 100 km del na-
cleo de cria estable més cercano, sito aguas
abajo del Rio Segre, en la comarca de la No-
guera (AixaLa, 1979; MUNTANER et al,
1983; FERRER et al., 1986) (fig. 1).

RODRIGO-RUEDA & M. PUIGCERVER

Por su localizacién en la depresién de la
Cerdanya, a 1050 m de altitud sobre el nivel
del mar, constituye la poblacién mds septen-
trional de Catalunya, y la situada a mayor al-
titud de las citadas hasta el momento, no sélo
en Cataluiia sino también en Iberia e incluso
en Europa (en Suiza algunas colonias se en-
cuentran a 900 m, Gl_utz von Blotzheim, 1962
en CRAMP & SIMMONS, 1988), siendo s6lo su-
perada por algunas poblaciones del Himalaya
(Ali & Ripley, 1972 en CRAMP & SIMMONS,
1988).

La colonia se encuentra en un valle pire-
naico que se extiende de este a oeste, cuyas
tierras se dedican al cultivo de cereales y plan-
tas forrajeras, asi como a zonas de regadio
para prados y alfalfas.

La antigiiedad de la colonia puede cifrarse
en menos de tres afios, ya que los taludes en
que se encuentra se originaron en 1987, a par-
tir de un corrimiento de tierras en unas minas
de carbon a cielo abierto.

Un total de 48 nidos fueron contabilizados
a finales de agosto de 1990, estando distribui-
dos en dos zonas diferenciadas. La primera
zona es un talud orientado hacia el NE (60°)
que presenta una longitud de 90 m, y una altu-
ra de 29 m, y que cuenta con 28 nidos, todos
ellos en una estrecha veta de arena muy fina y
compactada. Dicho estrato esté situado a9 m
de la parte superior, y estd ocupado por las
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