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AsTrACT.—TFifty-two eggs (one per nest) of 12 species of raptors were collected in 1992-93 for contam-
inant analysis in three southern European locations in Russia. One Peregrine Falcon (Falco peregrinus)
egg was also collected farther northwest in the Novgorod region. A high DDE concentration (27.3 ppm,
wet weight [w/w]) in the Peregrine Falcon egg raised concern for the species in European Russia south
of the Arctic Circle. Although a number of organochlorine contaminants were found in eggs of the
other species, concentrations were all below known effect levels. Mercury levels were also extremely low.
Nesting success in southern Russia in 1992 (only year with follow-up visits) appeared normal.
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Pesticidas organoclorados, PCBs y mercurio en huevos de gavilanes, halcones, dguilas y buhos de las
regiones de Lipetsk, Voronezh, Novgorod y Saratova en Rusia, 1992-93

ResuMEN.—Cincuenta y dos huevos (uno por nido) de 12 especies de aves rapaces fueron colectados
en 1992-93 para el anilisis de contaminantes en tres localidades al sur de Europa en Rusia. Un huevo
de Halcon Peregrino (Falco peregrinus) fue colectado al noroeste en la region de Novgorod. Una alta
concentracién de DDE (27.3 ppm), en este huevo desperté preocupaciéon para la especie en la Rusia
europea al sur del Circulo Artico. Aunque un buen nimero de contaminantes organoclorados fueron
encontrados en los huevos de otras especies, las concentraciones estuvieron por debajo de niveles pe-
ligrosos. Los niveles de Mercurio fueron también extremadamante bajos. El éxito reproductivo en 1992

(nico ano en el que se efectué seguimiento) aparentemente fué normal.

Concerns over possible pesticide contamination
of raptors in Russia were first raised in the 1970s
(Galushin 1977), an alarm first sounded by the
rapid and continuous decline of the Peregrine Fal-
con (Falco peregrinus). To assess the extent of chem-
ical contamination in Russian birds of prey, a series
of egg collections were made. Eggs of the Pere-
grine Falcon were specifically collected above the
Arctic Circle on the Kola Peninsula in 1991 (Hen-
ny et al. 1994). Osprey (Pandion haliaetus) eggs
were collected along the Upper Volga River in
1992. This paper is the third in a series that pre-
sents the results of contaminant analyses conduct-

[Traduccién de César Marquez]

ed on eggs of species collected in southern Euro-
pean Russia in 1992 and 1993.

STUDY AREA AND METHODS

In 1992, 13 eggs (one egg per clutch) were collected
from the Lipetsk Region which includes the Upper Don
River. This study area was located 30 km east of Elets
Town and 40 km west of Lipetsk City near the Galichya
Gora Nature Reserve. The Liptsk Region is mostly agri-
cultural (fall and spring planted wheat, small grains,
peas, and row crops) with some natural forests. Another
13 eggs were collected in the Voronezh Region about 300
km east and south of the Lipetsk Region. It consists of
agricultural lands separated by planted forest strips. This
study area was 10 km south of Talovaya or 120 km south-
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east of Voronezh City. Raptors nested in planted forest
strips. Tree planting began 100 yr ago and has continued
for the purpose of stopping wind erosion of top soils.
Crops were mainly small grains, corn, peas, sunflowers,
and other row crops with some fields irrigated. One egg
was an addled Peregrine Falcon egg taken in the more
northwestern Novgorod Region. There were no nestlings
in this nest but a fledgling was observed nearby.

In 1993, another 26 eggs were collected southeast of
Saratov at the middle Volga River located south and east
of the 1992 study areas. Habitat included foreststeppe
and steppe. Nests where eggs were collected in 1992 were
subsequently observed by local biologists to determine
nest productivity. Nests where eggs were collected in the
Saratov Region in 1993 could not be monitored.

ANALYTICAL AND STATISTICAL METHODS

The collected eggs were opened in Russia and their
contents were placed in chemically cleaned jars contain-
ing NaySO, for preservation. Egg contents were analyzed
at the Geochemical and Environmental Research Group,
Texas A&M University, College Station, Texas. Egg sam-
ples for organics were extracted by the NOAA Status and
Trends Method (MacLeod et al. 1985) with minor revi-
sions (Brooks et al. 1989; Wade et al. 1988). Briefly, the
egg samples were homogenized with a Teckmar Tissum-
izer. A 1-10 g sample w/w was extracted with the Teck-
mar Tissumizer by adding surrogate standards, Na,SOy
and methylene chloride in a centrifuge tube. The tissue
extracts were purified by silica/alumina column chro-
matography to isolate the aliphatic and PAH/pesticide/
PCB fractions. The pesticide/PCB fraction was further
purified by HPLG in order to remove interfering lipids.
Eggs were analyzed for alpha-hexachlorocyclohexane (A-
BHC), B-BHC, A-BHC, lindane, hexachlorobenzene
(HCB), heptachlor, heptachlor epoxide (HE), oxychlor-
dane, gamma chlordane, alpha chlordane, fransnona-
chlor, cisnonachlor, aldrin, dieldrin, endrin, mirex, p,p’-
DDE (DDE), p,p"-DDT (DDT), p,p’-DDD (DDD), o,p’-DDE,
0,p’-DDT, o,p"-DDD, and total PCBs. The quantitative
analyses were performed by capillary gas chromatogra-
phy (GC) with electron capture detection for pesticides
and PCBs. Total PCBs were quantified by summing the
concentrations of homolog groups which were esti-
mated by degree of chlorination (Wade et al. 1988).
The pesticides and PCBs are initially analyzed on a DB-
5 capillary column. The analyte identity and concen-
trations are confirmed on a DB-17 capillary column.
We also analyzed for 87 PCB congeners in 1993, but
the concentrations were so low in almost all species
that congener data were only discussed for the Pere-
grine Falcon egg analyzed (species with the highest
PCB concentrations). A comparison of estimated total
PCBs vs. sum of PCB congeners showed excellent
agreement between the two procedures for individual
eggs with the highest PCB concentrations.

Mercury was determined by EPA method 245.5 with
minor revisions. Tissue samples were homogenized in the
original sample containers with a tissumizer and subsam-
pled. Mercury was determined by a modification of the
method of Hatch and Ott (1968). A portion of the digest
solution was placed in a sealed container. To this was
added 0.4 ml of 10% (w/w) stannous chloride. Mercury
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was reduced to the elemental state and aerated from so-
lution into an atomic absorption spectrophotometer
where its concentration was measured.

Residue concentrations in eggs were corrected to an
approximate fresh w/w using egg volumes (Stickel et al.
1973); all organochlorines and mercury in eggs were ex-
pressed on a fresh w/w basis. The detection limit was
considerably below 0.01 ppm w/w, but from a biological
perspective, values were not presented unless =0.01

ppm.
The General Linear Models Procedures (SAS 1996)

was used to perform a one-way analysis of variance. Res-
idue data were log,, transformed for all analyses and
means were presented as geometric means, and « = 0.05
for statistical significance.

RESULTS

In general, raptors common to the southern
portion of European Russia are found in wood-
lands, forest-strips, forest-steppe, isolated groves,
semi-open and open steppes (Table 1). Segments
of the steppe are now farmed, and many of the
buzzards, kestrels, falcons, harriers, goshawks,
kites, and owls nest in close association with agri-
culture. We considered all species to be migratory
in at least portions of their range and, therefore,
could accumulate contaminants on wintering
grounds which sometimes are great distances from
nesting areas. Only eggs collected in 1992 were an-
alyzed for mercury so the mercury results were pre-
sented separately.

Buzzards. DDE, B-BHC and PCBs were found in
nearly every buzzard egg (Tables 2 and 3). Com-
mon Buzzards (Buteo buteo) from both agricultural
areas contained low and not statistically different
DDE concentrations (geometric mean [x] = 0.15
and 0.20 ppm). Likewise, concentrations of DDE
in Long-legged Buzzard (Buteo rufinus) eggs (0.13
ppm) from the native steppe were not significantly
different from those of the Common Buzzard.

B-BHC (0.01 and 0.02 ppm) and PCBs (0.06 and
0.22 ppm) were low in Common Buzzard eggs
from both agricultural sites. When B3-BHC and
PCBs in Common Buzzard eggs were combined for
the two sites (B-BHC = 0.02 and PCBs = 0.13
ppm) and compared to Long-legged Buzzards, B-
BHC was significantly higher in eggs of the Long-
legged Buzzard (P = 0.01), but PCBs were not sig-
nificantly different. The highest PCB concentra-
tion was 2.20 ppm in a Common Buzzard egg from
the Lipetsk Region.

Harriers. Five Montagu’s Harrier (Circus pygar
gus) eggs from Voronezh contained 0.45 ppm DDE
which was not significantly different from the 0.18
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General characteristics of birds of prey studied in European Russia, 1992-93.2

SPECIES HasiraT MIGRATORY WINTER AREAS
Long-legged Buzzard Steppe, semidesert Yes E. Africa, S. Asia
Common Buzzard Mixed Yes Africa, S. Europe
Imperial Eagle Woodland, forest-steppe Yes N.E. Africa, S.W. Asia
Steppe Eagle Steppe, semiopen Yes India, S. Africa
Booted Eagle Thinly wooded Yes Africa, S. Asia
Common Kestrel Groves, semiopen Yes Africa, India, S. Europe
Red-footed Falcon Groves, mixed Yes S. Africa
Peregrine Falcon® Woodland, semiopen Partly S. and C. Europe
Montagu’s Harrier Open Yes Africa, S. Asia
Black Kite Floodplains, water Yes Africa, S. Asia
Northern Goshawk Forest, woodland Partly S. and C. Europe
Long-eared Owl Woodland, thickets Partly S. and C. Europe

2 Information obtained from Amadon et al. (1988), Cramp (1980),
> Those nesting below 60°N latitude.

ppm DDE found in Common Buzzard eggs from
Voronezh and Lipetsk. B-BHC (x = 0.02 ppm) and
PCBs (x = 0.05 ppm) were found in low concen-
trations in all Montagu’s Harrier eggs from Voro-
nezh and, when compared to buzzard eggs from
Voronezh and Lipetsk combined (B-BHC 0.02 and
PCBs 0.13 ppm), there was no significant differ-
ence between the two species. As with the buzzards,
DDD and DDT were sometimes detected at low
concentrations in the harrier eggs. Dieldrin and
oxychlordane were regularly found in the harrier
eggs but at low concentrations and low concentra-
tions of heptachlor epoxide were reported in four
of five harrier eggs but not in the buzzard eggs.
Falcons. The Common Kestrel (Falco tinnuncu-
lus) was found in all three study areas so it gave
the first opportunity to make a broad comparison
of residue concentrations in one species. We found
no statistically significant differences in the low
DDE concentrations between Voronezh (0.03
ppm), Lipetsk (0.06 ppm), or Saratov (0.03 ppm).
DDD and DDT were not detected in any kestrel
eggs. PCB concentrations in kestrel eggs at Voro-
nezh (0.02 ppm) and Lipetsk (0.05 ppm) were not
significantly different, but when the two areas were
combined and compared to kestrels in Saratov
(0.02 ppm), the small difference was statistically
significant (P = 0.01). HCB appeared in low con-
centrations in one egg from Lipetsk and two eggs
from Saratov. The two Red-footed Falcon (Falco ves-
pertinus) eggs from Saratov contained DDE, (-
BHC, and PCB concentrations that were nearly
identical to the kestrels from the same region.
Common Buzzard eggs contained significantly

Dementev et al. (1966), Ilychev (1982).

higher concentrations of DDE (0.18 ppm) than
kestrel eggs (0.05 ppm) (P = 0.01), significantly
higher concentrations of PCBs (0.13 vs. 0.04 ppm)
than kestrel eggs (P < 0.05), but B-BHC (0.02 vs.
0.01 ppm) was not significantly different. A com-
parison of Montagu’s Harrier eggs from Voronezh
with kestrel eggs from Voronezh and Lipetsk com-
bined showed DDE was significantly higher in the
harrier eggs (0.45 vs. 0.05 ppm) (P < 0.002), while
B-BHC and PCBs were not significantly different.
The Peregrine Falcon egg from the Novgorod
Region contained much higher concentrations of
nearly all contaminants (Table 3). Despite the fact
that 27.3 ppm DDE was the highest concentration
of a contaminant found in any egg collected, one
young fledged from the nest. On 15 July 1993 near
the same Peregrine Falcon nest, two fledglings
were observed with two adults. In 1994, the nest
was not visited but, on 30 May 1995, three nestlings
and a pipping egg were observed in the nest. This
nest site was the only one found in a bog on the
ground within a forest zone of European Russia.
PCBs and HCB levels were also higher than in any
other eggs and DDD, DDT, dieldrin, HE, lindane
mirex, transnonachlor and oxychlordane were also
present. The eggshell thickness was 0.316 mm.
The Peregrine Falcon egg was analyzed for 87
PCB congeners of which almost half were reported
at concentrations above 0.01 ppm. PCB congeners
(IUPAC Numbers) including PCB 138 (2.44 ppm),
PCB 153 (4.93 ppm) and PCB 180 (1.59 ppm)
were dominant and accounted for 61% of the 14.6
ppm. Other PCB congeners with >0.20 ppm were
PCB 74 (0.23 ppm), PCB 194 (0.24 ppm), PCB 196



146

(0.25 ppm), PCB 128 (0.26 ppm), PCB 170 (0.29
ppm), PCB 172 (0.36 ppm), PCB 183 (0.43 ppm),
PCB 146 (0.54 ppm), PCB 156/171/202 (0.54
ppm), PCB 187,/182/159 (0.66 ppm), and PCB
118/108/149 (0.96 ppm). This list of congeners
accounted for 13.72 ppm, or 94% of the PCBs in
the Peregrine Falcon egg. The estimated total PCB
concentrations, using a different methodology on
the same egg, was nearly identical (14.3 vs. 14.6
ppm) (Table 3).

Eagles. Seven eagle eggs were collected and the
Booted Eagle (Hieraaetus pennatus) egg contained
the highest DDE concentration (1.06 ppm) with
some DDD and DDT; the Imperial Eagle (Aquila
heliaca) egg was intermediate with 0.33 ppm DDE
and some DDD and DDT; and the five Steppe Ea-
gle (Aquila rapax) eggs were lowest (0.05 ppm)
with no DDD or DDT. The list of other contami-
nants found in the eagle eggs was fairly long, in-
cluding a-BHC and A-BHC in the Steppe Eagle.

Steppe Eagle and Common Kestrel eggs from Sa-
ratov were compared. DDE concentrations were
not significantly different, but Steppe Eagles con-
tained significantly higher concentrations of both
B-BHC (0.28 vs. 0.02 ppm, P = 0.0001) and PCBs
(0.03 vs. 0.02 ppm, P < 0.001).

Goshawks and Kites. Two Northern Goshawk
(Accipiter gentilis) eggs from Voronezh and Lipetsk
contained nearly identical DDE residue concentra-
tions (1.14 and 1.37 ppm) which were higher than
reported for all eggs collected except for one Mon-
tagu’s Harrier (1.48 ppm) and the Peregrine Fal-
con (27.3 ppm) eggs. DDD, DDT, B-BHC and PCBs
were also found in the goshawk eggs. Black Kite
(Milvus migrans) eggs from Lipetsk and Saratov
contained very similar concentrations of DDE
(0.38 to 0.54 ppm), in addition to DDD and DDT,
and low concentrations of several others.

Long-eared Owl. The Long-eared Owl (Asio otus)
egg from Saratov contained extremely low concen-
trations of DDE, PCBs and HCB.

Mercury Residues in Eggs. No eggs contained
mercury concentrations above 0.05 ppm, which is
an extremely low concentration (Table 2). All
Common Buzzard eggs contained mercury, but
showed no significant difference between Voro-
nezh and Lipetsk. Only one of eight kestrel and
none of the Northern Goshawk nor Montagu’s
Harrier eggs had detectable mercury concentra-
tions from either Voronezh or Lipetsk. The Black
Kite and Booted Eagle eggs also contained low
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Table 2. Organochlorine pesticides, PCBs, and mercury
(ppm, wet weight) in birds of prey eggs (number of eggs
in parentheses) from Voronezh and Lipetsk Regions,
Russia, 1992.

Younc
SPECIES LOCATION CLUTCH SIZE FLEDGED
(™M (NP (N)©
Common Buzzard
Voronezh (4) 3.50(2) 2.33(3)
Range 3-4 2-3
Lipetsk (5) 3.25(4) 1.75(4)
Range 24 1-3
Northern Goshawk
Voronezh (1)f 4.00(1) 2.00(1)
Lipetsk (1) 3.00(1) 1.00(1)
Common Kestrel
Voronezh (3) 5.33(3) 3.00(3)
Range 5-6 0-5
Lipetsk (5)f 5.80(5) 3.00(5)
Range 4-7 0-5
Montagu’s Harrier
Voronezh (5)8 4.75(4) 2.40(5)
Range 4-5 0-4
Black Kite
Lipetsk (1) 3.00(1) 2.00(1)
Booted Eagle
Lipetsk (1)8 2.00(1) 1.00(1)

* Number of eggs analyzed for contaminants.

®Mean includes egg collected for residue analysis, but excludes
nests with fresh eggs (possibly incomplete clutches).

¢Young fledged value excluded from mean calculation if lone
egg collected from nest. Note that 1 egg was collected from each
nest.

4 Geometric mean used for residue concentrations (0.005 ppm
assigned to values <0.01 ppm) since no value presented <0.01;
e.g., = none detection (ND). No mean calculated if =50% of
samples <0.01 ppm.

¢HG = mercury, DDE = p,p’-DDE, DDD = p,p’-DDD, DDT =
p,p’-DDT, B-BHC = beta-hexachlorocyclohexane, PCBs = poly-
chlorinated biphenyls, OXY = oxychlordane, HE = heptachlor
epoxide.

f Goshawk from Voronezh and 1 kestrel from Lipetsk each con-
tained 0.01 ppm hexachlorobenzene,

8 Two Montagu’s Harriers and the Booted Eagle each contained
0.01 ppm transnonachlor.

concentrations of mercury. The Saratov eggs were
not analyzed for mercury.
Dr1scussION AND CONCLUSIONS

The Peregrine Falcon egg collected in 1992
from the Novgorod Region (south of St. Peters-
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Table 2. Extended.
GEOMETRIC MEAN (ppm)?¢
HG* DDEs DDDe DDTe B-BHCe PCBs® OXY* DIELDRIN HE*
0.03 0.15 — — 0.01 0.06 — — —
0.02-0.05  0.03-0.30  ND-0.02 ND 0.01-0.05  0.04-0.10 ND ND-0.10 ND
0.04 0.20 — — 0.02 0.22 — — —
0.03-0.05 0.06-0.59 ND-0.04 ND-0.01 ND-0.09  0.07-2.70 ND ND-0.01 ND
ND 1.14 0.07 0.16 0.08 0.26 ND ND ND
ND 1.37 0.06 0.01 0.04 0.41 ND ND ND
— 0.03 — — 0.01 0.02 — - —
ND 0.01-0.11 ND ND 0.01 0.02-0.03 ND ND ND
— 0.06 — — 0.01 0.05 — —_ —
ND-0.01  0.03-0.21 ND ND 0.01-0.02 0.01-0.16 ND ND ND
— 0.45 — — 0.02 0.05 0.01 0.02 0.02
ND 0.17-1.48  ND-0.01 ND-0.04  0.01-0.07 0.02-0.12  ND-0.02 ND-0.05 ND-0.10
0.03 0.45 0.05 0.01 0.05 0.20 ND 0.03 ND
0.02 1.06 0.03 0.01 0.04 0.31 0.02 0.01 0.02

burg) with 27.3 ppm DDE causes us the most con-
cern. This bog-associated site was successful in
1992, 1993, and 1995 but we are not sure if the
same female occupied the site each year. The DDE
concentration in the egg was much higher than
the mean of 3.5 ppm w/w reported for the increas-
ing Peregrine Falcon population nesting along the
Ponoy Depression (above 66°N) of the Kola Pen-
insula, Russia in 1991 (Henny et al. 1994). The fact
that young were produced at this nest in 1992 gives
reason for some optimism. Peakall et al. (1975)
tentatively concluded that 15-20 ppm DDE w/w
was associated with the inability of Peregrine Fal-
cons to maintain population numbers. Ambrose et
al. (1988) believed that 15-20 ppm DDE should
not be construed so rigidly as to predict the success
or failure of individual eggs, and believed that a
gradual reduction in productivity occurs above a
DDE level that is not precisely known. In fact, they
reported young were fledged from five of six nests
in Alaska where randomly-sampled fresh eggs con-

tained over 15 ppm DDE. Even though the critical
concentration for DDE is not precisely known, 27.3
ppm DDE found in the egg from this study pro-
vides a serious reason for continued concern for
Peregrine Falcons in the more southern latitudes
of European Russia. The shell thickness of the egg
collected was 0.316 mm, which represents only
10% shell thinning compared to 0.350 mm for pre-
DDT era Swedish Peregrine Falcons (Lindberg
1975). Pesticides were never used during breeding
seasons within the bog-associated hunting area of
that Peregrine Falcon pair we studied. Few pere-
grines exist in European Russia south of the Arctic
Circle, and their specific migration routes and win-
tering areas remain unknown.

DDE in the eggs of the other species were much
lower with values seldom above 1 ppm. Since a dif-
ference exists in sensitivity among species to DDE,
it is difficult to reach conclusions about its poten-
tial effects on the various species we studied. How-
ever, two of the most sensitive species to DDE are
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Table 3. Organochlorine pesticides and PCBs (ppm, wet weight) in birds of prey eggs from the Sarotov Region,

1993 and one egg from Novgorod Region, Russia, 1992.

GEOMETRIC MEAN (ppm)©

CLUTCH
SPECIES (N)? SizE (NP DDE¢ DDD¢ DDT4 B-BHCd PCBs?

Common Kestrel (12) 4.80(5) 0.03 — — 0.02 0.02

Range 3-6 0.01-0.07 ND ND 0.01-0.06 0.01-0.03
Steppe Eagle (5) 2.80(5) 0.05 — — 0.28 0.03

Range 2-3 0.03-0.11 ND ND 0.13-0.52 0.03-0.04
Red-footed Falcon (2) — 0.03 — — 0.01 0.02

Range — 0.03-0.04 ND ND 0.01 0.02
Long-legged Buzzard (3) 2.50(2) 0.13 — — 0.11 0.14

Range 2-3 0.07-0.26 ND ND 0.07-0.26 0.08-0.36
Black Kite (2) 2.00(2) 0.45 0.06 0.05 0.33 0.09

Range 2 0.38-0.54 0.06 0.03-0.08 0.27-0.41 0.08-0.10
Imperial Eagle (1) 2.00(1) 0.33 0.25 0.05 0.35 0.10
Long-eared Owl (1) 4.00(1) 0.07 ND ND ND 0.04
Peregrine Falcon

Novgorod (1)¢ — 27.3 0.28 0.09 0.17 14.3

2 Number of eggs analyzed for contaminants.

b Mean includes egg collected for residue analysis, but excludes nests with fresh eggs (possibly incomplete clutches).

¢ Geometric mean used for residue concentrations (0.005 ppm assigned to values <0.01 ppm) since no value presented <0.01 ppm;
Le., = nondetected (ND). No mean calculated if =50% of samples <0.01 ppm.

4DDE = p,p’-DDE; DDD = p,p’-DDD; DDT = p,p’-DDT; B-BHC, A-BHC, A-BHC=beta, alpha and delta hexachlorocyclohexane;
PCBs = polychlorinated biphenyls; HCB = hexachlorobenzene; HE = heptachlor epoxide; OXY = oxychlordane.

¢ Also contained mirex 0.01 ppm, o,p’-DDT 0.02 ppm, and transnonachlor 0.01 ppm.

the Brown Pelican (Pelecanus occidentalis) (nearly
total reproductive failure at 3.0 ppm w/w in eggs),
and the White-faced Ibis (Plegadis chihi) (reduced
reproductive success above 4 ppm w/w in eggs)
(Blus 1982, Henny and Herron 1989). With the
highest DDE egg concentrations <2 ppm, it is
doubtful that DDE had an adverse effect on any of
the other species. Furthermore, the number of
young produced in 1992 appeared normal (e.g.,
six of eight nests [75%] with fresh or slightly in-
cubated eggs at time of collection successful; 15 of
16 nests [94%] with medium-heavy incubation suc-
cessful with fledging young).

Effects of specific concentrations of other organ-
ochlorines are not well understood, and again sen-
sitivity undoubtably differs among species. HE
above 1.5 ppm w/w in American Kestrel (Falco
sparverius) eggs resulted in reduced production
(Henny et al. 1983), but Canada Geese (Branta can-
adensis) showed no sign of reduced hatchability un-
til egg residues were above 10 ppm w/w (Blus et
al. 1984). Henny et al. (1983) found no negative
1mmpact on productivity of American Kestrels when
dieldrin in eggs ranged from 2.2-3.9 ppm w/w.
None of the HE or dieldrin concentrations report-
ed during this study approached the above levels,

therefore, it is extremely doubtful that HE or diel-
drin were adversely impacting the species studied.
Concentrations of all the other organochlorine
pesticides were extremely low. PCBs were seldom
reported above 0.50 ppm and the buzzard nest
with the highest PCB egg concentration (2.7 ppm)
had four eggs with one egg collected, and fledged
the maximum of three young. The only other high
concentration of PCBs was in the Peregrine Falcon
egg.

Mercury concentrations in eggs were <0.05
ppm, which is lower than the geometric mean of
0.09 ppm w/w for Ospreys on the Upper Volga Riv-
er in 1992. Mercury concentrations in eggs below
0.5-0.6 ppm w/w do not adversely affect raptor re-
production (Hikkinen and Hisinen 1980, Wie-
meyer et al. 1984, Newton and Haas 1988).

A-BHC, A-BHC, lindane, HCB, DDT and its me-
tabolites, the chlordanes, and PCBs which were
found in many of the eggs were also found in the
blubber of a resident seal (Phoca caspica) from the
coast of Iran on the Caspian Sea (Vetter et al.
1995). The Caspian Sea has no connection to the
oceans and is south of the Saratov study area, and
bordered by Russia, Kazakhstan, Turkmenistan,
Iran and Azerbaijan. The resident seal which can-



JUNE 1998 Toxic CHEMICALS IN RUSSIAN RAPTORS 149
Table 3. Extended.
GEOMETRIC MEAN (ppm)*¢
A-BHC? A-BHCA DIELDRIN LINDANE HCB4 HEd OXYyd
ND ND ND ND ND-0.09 ND ND
0.01 0.01 0.01 — — —
ND-0.02 ND-0.01 ND-0.03 ND ND-0.01 ND ND
ND ND ND ND ND ND ND
— — — 0.01 — —
ND ND ND-0.06 ND 0.01 ND ND-0.01
— — — 0.01 — —
ND-0.08 ND-0.02 ND-0.01 ND-0.03 0.01 ND-0.09 ND-0.02
0.04 0.03 ND 0.01 0.01 0.01 0.01
ND ND ND ND 0.08 ND ND
ND ND 0.18 0.01 1.16 0.12 0.12

not migrate, therefore, provides some evidence
that many of the contaminants found in the raptor
eggs could be accumulated in the region where
they nested. Species sharing breeding localities
sometimes contained different contaminants,
which may be a function of different wintering lo-
calities or food habits. Our data are too fragmen-
tary to discuss contaminant residue patterns in
eggs with respect to the species migratory charac-
teristics or wintering ranges and food habits.
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