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TOTAL MERCURY IN HERON AND EGRET EGGS
AND EXCRETA1

ROBERT D. HOFFMAN2, Ohio Cooperative Wildlife Research Unit, 1735 Neil Ave., Columbus,
OH 43210

Abstract. Complete clutches of great blue heron (Ardea herodias), black-crowned
night heron (Nycticorax nycticorax), and great egret (Casmerodius albus) eggs were
collected along with excreta from nesting colonies in southwestern Lake Erie during
the 1973 and 1974 breeding seasons and analyzed for total mercury content. Mercury
levels in eggs ranged from 0.04 to 0.47 ppm. Mercury concentrations in excreta
ranged from 0.09 to 0.48 ppm.
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Since the industrial revolution, increas-
ing amounts of mercury have been re-
leased into the environment from im-
proper disposal of industrial waste pro-
ducts containing mercury. The primary
mechanisms of this transport are aquatic
systems (D'ltri 1971). Piscivorous birds,
representing a terminal trophic level of an
aquatic ecosystem, have been shown to
contain elevated levels of mercury (Dust-
man et al 1971, Greichus et al 1973,
Parslow 1973). Hoffman (1974) has
shown high concentrations in herons and
egrets in the southwestern Lake Erie
region.

Major routes of elimination of mercury
in birds is through excretion, feather
molt, and egg laying (Peakall and Lovett
1972, Tejning 1967, Mullins et al 1977).
Mercury levels in heron and egret pri-
mary wing feathers have been reported
by Hoffman (1974) for southwestern
Lake Erie. This paper reports on mer-
cury levels in complete clutches of eggs,
and excreta collected from great blue
herons, black-crowned night herons, and
great egrets nesting in this region.

MATERIALS AND METHODS
The study was conducted in two heronries in

the southwestern Lake Erie region. The West
Sister Island heronry, located 9 miles north
of the Ottawa National Wildlife Refuge, Oak
Harbor, Ohio, contained approximately 2,000-
3,000 active nests of great blue herons, black-
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crowned night herons, and great egrets in 1973,
whereas the heronry at the Winous Point Shoot-
ing Club, Port Clinton, Ohio, contained 1,500
great blue heron nests in 1973.

Complete clutches of eggs were collected from
the 4 populations of birds during the 1973 and
1974 breeding seasons. Nineteen great blue
heron eggs were collected from 5 nests at the
Winous Point heronry. Due to the inacces-
sibility of nests, only one clutch of 3 eggs
was collected from a great blue heron nest on
the island. Seventeen eggs each from black-
crowned night herons and great egrets were
collected from 6 and 5 nests, respectively.
Eggs were wrapped in aluminum foil and refrig-
erated for subsequent analysis.

Excreta from adults and nestlings was col-
lected on 1 m2 polyethylene sheets placed under
nests for 24 hour periods. The excreta was air
dried and scraped from sheets then frozen for
later analysis. Samples were prepared for an-
alysis using variations of Adrian's (1971) wet
digestion method. Total mercury concentra-
tions were analyzed utilizing the nameless
atomic absorption, cold vapor generation tech-
nique of Hatch and Ott (1968) on a Perkin-
Elmer, Model 303, atomic absorption spec-
tropho tome te r.

Data were analyzed primarily by non-para-
metric statistics (Hollander and Wolf 1973) be-
cause of the lack of normality and unequal
variance in the data. The Kruskall-Wallis test
was used to test differences in mercury levels of
eggs and excreta among the four populations.

RESULTS AND DISCUSSION
Mercury was analyzed in total egg

contents of complete clutches totaling 17
eggs per species (table 1). The only
clutch of great blue heron eggs from
West Sister Island had significantly
lower (P<0.05) mercury than eggs from
the other 3 populations. These data,
however, were not felt to be conclusive
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due to the small sample size. Mercury
levels found in eggs of great blue herons
(0.29 ppm) and great ergrets (0.26 ppm)
by Faber and Hickey (1973) in Wisconsin
were similar to those measured in great
blue herons (0.04 to 0.47 ppm) and great
egrets (0.10 to 0.37 ppm) from Lake Erie
heronries. Dustman et al (1972) and
Faber and Hickey (1973) found mercury
levels in black-crowned night heron eggs
from Lake St. Clair, Michigan (0.45 to
1.1 ppm) and Wisconsin (0.48 ppm) to
exceed those levels found in night heron
eggs from West Sister Island, Ohio.

TABLE 1

Mercury Content of Complete Clutches of Eggs
(1973-1974) from West Sister Island and the

Winous Point Shooting Club.

Species

Winous Point Shooting
Great Blue Heron

Total

West Sister Island
Great Blue Heron
Black-crowned

Night Heron

Total

Great Egret

Total

No. Eggs

Club
2
o
4
4
4

17

3

3
3
3
1
4
3

17

4
4
3
3
3

17

Hg (ppm)

0.08±0.01*
0.15±0.04
0.39±0.03
0.09±0.02
0.45±0.03

0.21±0.07

0.08±0.03

0.28^0.07
0.11±0.04
0.09±0.03
0 24 ±
0.11±0.03
0.37±0.05

0.19±0.05

0.30±0.04
0.17±0.01
0.25±0.01
0.13±0.02
0.18±0.02

0.21±0.07

*Mean =±= standard deviation.

Eggs within a clutch had a lower varia-
tion around mean mercury levels than
levels in eggs from the population as a
whole. This indicates that residues are
consistant among eggs within a clutch and
that only one egg per clutch may be
needed for analysis. Vermeer (1971) has
shown a similar correlation in mercury
levels between gull eggs within a clutch.

Several studies take differing views on
the effects of mercury on eggshell thin-
ning. Faber and Hickey (1973) showed
eggshell thinning in heron eggs in relation
to increased use of mercury in society,
and Stoewsand et al (1971) associated
high mercury levels in Japanese quail
(Coturnix coturnix) with eggshell thin-
ning. Mullins et al (1977) showed a de-
crease in hatchability, eggshell thickness,
and chick weight and survival of pheas-
ants (Phasianus colchicus) administered
20 mg Hg/kg body weight. Heinz (1974)
and Haegele et al (1974), however, con-
cluded that mercury did not contribute
to eggshell thinning in mallards {Anas
platyrhynchos), and Peakall and Lincer
(1972) did not find that mercury had a
thinning effect on eggs of Ring Doves
(Streotopelia risoria) or American Kes-
trels (Falco sparverius). In herring gull
eggs analyzed by Vermeer et al (1973),
mercury levels up to 15.8 ppm appeared
to have little effect on hatching success.
Based on these reports, the effects of
mercury on reproduction appear to be
somewhat species specific. In a study
by Gilman et al (1977) regarding the
effect of mercury in herring gull eggs from
4 great lakes, Lake Erie was the lowest
with median levels of 0.22 ppm. Edford
(1976) showed the reproductive success
of the Winous Point colony in 1975 was
similar to great blue heron colonies in
other parts of North America. This re-
lationship suggests concentrations of mer-
cury in eggs were either similar to con-
centrations in eggs of other colonies or
that levels found in eggs of the Lake
Erie area were insignificant to the re-
productive success of the colony.

Mercury levels in excreta collected dur-
ing my study on 4 populations of birds
ranged from 0.09 to 0.48 ppm (air dry) in
37 samples from great blue herons in the
Winous Point heronry, 0.11 to 0.20 ppm
in 4 samples from island nesting great
blue herons, 0.27 to 0.47 ppm in 5 black-
crowned night heron samples, and 0.12
to 0.28 ppm in 5 excreta samples of
great egrets. Mercury levels in black-
crowned night heron excreta were sig-
nificantly higher (P<0.01) than levels in
island nesting great blue herons. Median
mercury levels were highest in excreta of
night herons (0.37 ppm), followed by
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egrets (0.24 ppm), mainland great blue
herons (0.21 ppm), and island nesting
great blue herons (0.13 ppm).

Domestic fowl {Gallus gallus), given
methyl mercury dicyandiamide excreted
11% over a 3 day period (Tejning
1967) and Mullins et at (1977) showed
elevated mercury levels in pheasant ex-
creta for a short period after administra-
tion of 20 mg Hg/kg body weight.
Based on these studies and the data
obtained in my study, excreta can be
considered an important means of mer-
cury elimination in birds.
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