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Prior to onset of the breeding season, a ration containing 18. 4

mg/kg N_(Ethylmercuri)-_toluene sulphonanilide was fed to 6 male

and 16 female ring-necked pheasants (Phasianus coichicus). Birds

receiving the mercury-treated ration were separated from the

opposite sex. After receiving the mercury-treated ration for 0,

2, 4, 8, or 16 days, previously selected pheasants were removed

from the pens and placed in another pen with pheasants of opposite

sex not fed the mercury-treated ration. Eight groups of two males

and four females were studied.

Effects of the mercury-treated ration on production, weight,

fertility, hatchability, and shell thickness of eggs laid by ring-necked

pheasants, and sex ratios, post-hatch survival, and weight of chicks

hatched from those eggs were evaluated.

Production of eggs by the group in which only females received

the mercury-treated ration 4 days and by the group in which only

Redacted for Privacy



males received the treated ration 8 days was greater than by the

control group. However, egg production was less than controls

among the groups in which females received the treated ration

8, and 16 days and in which males were fed the treated ration 4 and

16 days.

Mean weights of eggs of all groups were significantly greater

(P < 0.01) than the mean weight of eggs of the control group. Fer-

tility of eggs appeared to be unaffected and was 90. 8 percent or

greater in all groups. Hatchability of fertile eggs of all groups in

which females were fed the mercury-treated diet was greater than

among all groups in which males received the treated ration, or in

the control group. Mean shell thickness of eggs was significantly

greater (P < 0. 01) than controls among females fed the treated ration

4 and 8 days and significantly less (P< 0.01) than controls among

females fed the treated ration 16 days. There were no significant

differences (P >0. 05) between mean eggshell thickness of the con

trol group and all groups in which males received the treated ration.

Sex ratios and post-hatch survival of chicks hatched from eggs

of all groups apparently were not affected. The mean weight of

chicks hatched from eggs of controls was less than mean weights

of chicks hatched from eggs of all other groups.

Effects of ethyl mercury on some parameters of reproduction

in ring-necked pheasants were inconsistent, Based on this study,



whether or not organic mercury compounds in diets of wild pheasants

would affect reproduction sufficiently to change population levels of

the species significantly remains problematical.
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EFFECTS OF ETHYL MERCURY ON SOME
PARAMETERS OF REPRODUCTION

IN RING-NECKED PHEASANTS

INTRODUCTION

This is a report on an investigation of the effects of an ethyl

mercury compound on some parameters of reproduction in ring-

necked pheasants (Phasianus colchicus).

Mercury compounds apparently were recognized as hazardous

contaminants of the environment about 1950 (Borg etal., 1966, 1969;

Berg etal., 1966; Takeuchi, 1970). These compounds appeared to

be especially serious pollutants because of their toxicity, persistence,

and tendency to accumulate in tissues of living organisms (Palmer,

1963; Berg etal., 1966; Johnels etal., 1967; Borg etal., 1966,

1970; Tejning, 1967a).

Ingestion of certain ethyl or methyl mercury compounds was

reported to reduce reproductive success in domestic fowl (Gallus

gallus) and pheasants (Heuser, 1956, p. 16; Tejning, 1967a, p. 14;

Borg etal., 1966, p. 1 7Z; 1969, p. 342-344; L. C. McEwen, per-

sonal communication, 26 Feb 1971). Injection of 0.1 mg methyl-

mercuric dicyandiamide, intraperitoneally, into mice (Mus sp.

caused an increase in frequency of resorption of embryos by preg-

nant females, and an increase in frequency of sterility in both sexes

(Ramel, 1967, p. 447). Low reproductive success in peregrine
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falcons (Falco peregrinus), white-tailed eagles (Haliaetus albicilla),

and wood pigeons (Columba palumbus) was suspected of being r elated

to accumulations of organic compounds of mercury in their tissues

(Berg etal.., 1966, p. 78, 80; Ljunggren, 1968, p. 430). Mercury

compounds also were reported to affect reproduction in humans

adversely (Takeuchi, 1970, p. 3, 6).

App ar ently, differ ent mer cury compounds elicit differ ent

responses in reproductive phenomena. For example, production of

eggs by domestic fowl and pheasants were reported to be unaffected

by some mercury compounds (Heuser, 1956, p. 162; Borg etal.,

1969, p. 343; Leedy and Cole, 1950, p. 224; Smart and Lloyd, 1963,

p. 736), but significantly reduced by other mercury compounds

(Heuser, 1956, p. 162; Tejning, l967a, p. 14).

Ring-necked pheasants were reported to accumulate relatively

high levels of mercury compounds in their tissues in Europe (Tejning,

1967e, p. 339; Borg etal., 1966, p. 171; 1969, p. 306; Berg etal.,

1966, p. 74), and in North America (Buhier etal., in press; Griffith,

in press). Sources of the mercury contaminants in pheasants were

believed to he seed-dressings applied as fungicides (Borg et al.,

1969, p. 303, 353; Tejning, 1967e, p. 340; Berg et al., 1966, p. 73).

In early 19 70, it appeared that further use of formulations

containing methylmercuric dicyandiamide would not be permitted

in the United States (State Letter No. 442, Pesticide Regulation
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Division, United States Department Agriculture, 18 February, 1970),

and that ethyl mercury compounds might replace them as the most

commonly used seed-dressing fungicides (R L. Powelson, personal

communication). On the basis of this supposition, a study was initi-

ated to determine the effects of a diet containing N-(Ethylmercuri)-

-toluene sulphonanilide on production, weight, fertility, hatchability,

and shell-thickness of eggs laid by ring-necked pheasants, and on

sex ratios, post-hatch survival, and weight of chicks hatched from

those eggs.



METHODS

Between 25 March and 10 April 1970 (prior to onset of the

breeding season), a ration containing an ethyl-mercury compound

was fed to 6 male and 16 female ring-necked pheasants.

The ethyl -mercury compound, N-(Ethylmercuri)p- toluene

sulphonanilide, was extracted from a commercial formulation used

as a fungicidal seed-dressing. This formulation, TTCere san M, 1

contained 7, 7 percent of the ethyl-mercury compound (3. 2 percent

Hg), 15-40 percent bentonite, 30-70 percent starch and a dispersing

agent, and 0. 1 percent dye (Spencer, 1968, p. 264). The ethyl-

mercury compound was extracted with acetone in a Soxhlet distilling

apparatus for 60 hours. The extract was roto-evaporated to dryness,

the residue redis solved in benzene, and the benzene solution roto-

evaporated to super-saturation. Based on gas chromatographic

analysis, the recrystallized residue contained 92. 1 percent N-(Ethyl-

mercuri)--toluene suiphonanilide.

The ration was formulated by dissolving 20 mg of the crystals

extracted from 'tCeresan M' in 20 g peanut oil warmed to about 65 C.

This solution was tumbled with 980 g commercial game bird laying

ration for 1 hour. The resultant formulation was calculated to con-

tam 18 .4 mg/kg N-(Ethylmer curi) -p-toluene sulphonanilide.

Pheasants (third generation progeny of wild stock captured on
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the Umatilla Indian Reservation near Pendieton, Umatilla County,

Oregon, in December 1967) were divided into eight groups, each

consisting of four females and two males. Pheasants were. randomly

assigned to groups on the basis of numbers on leg bands previously

attached to each bird. Neither males nor females in one group were

fed the mercury-treated ration; this group served as a control. Only

females in four groups were fed the treated ration, one group each

for Z, 4, 8, and 16 days. Only males in three groups were fed the

treated ration, one group each for 4, 8, and 16 days. During the

period that pheasants were fed the mercury-treated ration, all males

fed the treated diet were housed in one pen, and all females fed the

treated diet were housed in another pen. After exposure to the

mercury-treated ration for predesignated periods, previously se-

lected pheasants were removed from the pens and placed with

pheasants of opposite sex, This procedure prevented copulation

prior to exposure to the treated diet, facilitated feeding the merc1rj

treated ration, and minimized the potential hazard of contaminating

other pens with the mercury-treated ration, Males and females of

the control group were placed together on Z4 March; all other males

and females were placed in groups prior to 11 April.

Throughout the testing period, pheasants were housed in 12- X

5- X 6-ft covered wire-pens with concrete floors on which about 1

inch of river sand was spread. Each pen contained a 150-watt
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incandescent bulb which was illuminated for 14 hours each day to

supplement natural light. Except during the period that the 22

pheasants were fed the treated ration, a commercial game bird

laying ration, water, and crushed oyster shell were provided all

birds ad libitum.

Eggs produced by female pheasants were collected daily, num-

bered sequentially by group, cleaned with a moist cloth, weighed to

the nearest 0.01 g, and placed in cardboard trays. Trays of eggs,

stored at 13 ± 2 C on an incline of approximately 30 degrees, were

turned at about 8-hour intervals to prevent shell membranes of the

eggs from adhering to the shells. Eggs were placed in an incubator

(Brower Model 50) at 5-day intervals. After 19 days in the incubator,

eggs were transferred to a hatcher (Brower Model 170) where each

egg was placed in a separate compartment. Upon hatching (chicks

which emerged unaided), each chick was identified by the number on

the shell of the egg from which it hatched, and a numbered aluminum

band was attached to its leg to permit later identification. Eggs

which failed to hatch after 27 days of incubation were opened and

inspected for the presence of a germinal disc (blastodisc) in order

to determine if they were fertile. The age at death, of embryos

found dead in unhatched eggs, was calculated by using the criteria

established by Fant (1957, p. 326-328).



7

Chicks were brooded for 5 days after removal from the hatcher

in order to determine post-hatch mortality among progeny of the

different groups. At the end of the 5-day period, chicks were killed

with carbon monoxide gas, weighed to the nearest 0.01 g, and their

gonads examined to determine their sex.

Shell membranes were removed from shells after submersing

shells briefly in warm water, shells were dried at room temperature

for Z4 hours, and the thickness of the shell measured to the nearest

0.01 mm with a Starrett No. 436 micrometer at four points around

the midline perpendicular to the long axis of the egg (Porter and

Wiemeyer, 1969, p. 200). An average of the four measurements was

used as an index to shell thickness.
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RESULTS

Food Consumption

Male and female pheasants consumed an average of 53. g and

35. 4 g per day of the mercury-treated ration, respectively. Wastage

of the treated food was negligible. Males were estimated to have

received 0.98 mg of N-(Ethylmer curi)-E- toluene sulphonanilide per

day of exposure to the treated ration, while females were estimated

to have received 0. 65 mg per day. Four females and two males used

as controls consumed an average of 49.4 g per day per individual of

the basic ration without the ethyl-mercury compound during the same

period. Apparently, rejection of the mercury-treated ration, as

experienced by other investigators (Carnaghan and Blaxland, 1957,

p. 3Z4), was not a factor in this study.

Egg Production

The 32 female ring-necked pheasants in the eight groups pro-

duced 1,841 eggs during the laying season. Numbers of eggs pro.-

duced by the groups ranged from 113 to 323 (Table 1),

Eggs were produced by the pheasants between 16 April and 30

August 19 70, a period of 13 7 days. Onset of laying for the cigEt

groups occurred between 16 April and 4 May, a period of 19 days,



Table 1. Dates on which first and last egg was laid, numbers of days between first and last egg, numbers of days on which eggs were laiu, numbers
of eggs laid, and mean numbers of eggs laid per hen per day for each group of ring-necked pheasants fed the mercury-treated ration.

Sex fed, and num-
ber of days fed the
mercury-treated

ration

Date first
egg laid

Date last
egg laid

Numbers of
days between

first and
last egg

Numbers of
days on which
eggs were laid

Numbers of
eggs laid

Mean number
aggs laid per
hen per day

Female

0 28 April 28 August 122 89 258 0.724

2 1 May 9 August 101 92 230 0. 625

4 28 April 23 August 117 104 277 0. 666

8 16 April 24 July 99 94 200 0.529

16 28 April 17 July 80 79 187 0.592

Male

0 28 April 28 August 122 89 258 0.724

4 27 April 9 August 104 99 253 0. 639

8 27 April 30 August 125 121 323 0.667

16 4May 16 July 73 59 113 0.479
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while cessation of laying occurred between 16 July and 30 August, a

period of 46 days. Among females fed the mercury-treated ration,

the length of the laying seasons seemed to be inversely related to

numbers of days that the mercury-treated ration was fed. However,

numbers of days on which eggs were produced increased in groups

in which females were fed the treated ration for 2 and 4 days and

decreased in groups fed the treated ration for 8 and 16 days (Table

1). Among groups in which males were fed the treated ration, num-

bers of days on which eggs were laid increased in groups fed the

ration 4 and 8 days, and decreased in the group fed the ration 16

days. In fact, the group in which males were fed the mercury-treated

ration 16 days produced eggs on the fewest number of days; 33. 7

percent fewer days than the control group (Table 1). Mean numbers

of eggs laid per hen per day for each group ranged from 0. 479 to

0. 724; means of all groups of pheasants fed the mercury-treated

ration were lower than the mean of the control group (Table 1)

Weights, Fertility, and Hatchability of Eggs

Mean weights of 1, 814 eggs ranged from 23.83 ± 0. 12 g to

27.00 * 0. 13 g (Table 2). Eggs produced by females in the control

group weighed significantly less (P < 0.01) than eggs produced by

any other group.
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Table 2. Numbers of eggs weighed, and means, standard errors,
and ranges of weights, in grams, for eggs produced by
each group of ring-necked pheasants fed the mercury-
treated ration.

Sex fed, and num- Numbers 0fa Weights
her of days fed the eggs
mercury-treated weighed Mean±SE Range

ration

Female
0 256

2 230

4 276

8 196

16 186

Male

0 256

4 252

8 321

16 97

aNumber laid less broken eggs.

23.83±0. 12

26. 78±0.

27. 00±0.

25. 18±0.
12b

25. 24±0. 14b

23.83±0.12

26. 19±0.

25. 15±0. 08b

25. 95±0.
49b

10.69-28.10

20. 74-32.68

13. 66-39.37

21.26-29.37
14. 82-28.99

10. 69-28. 10

20. 47-39, 04

20,66-29.11
21, 12-34.80

bSignificantly greater (P < 0.01) than mean weight of eggs produced
by group not fed the mercury-treated ration.
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Only 107 (6.0 percent) of 1, 779 eggs set were infertile, and

fertility of eggs laid by all groups was 90.8 percent or greater (Table

3).

Among all groups in which females received the treated ration,

hatchability of fertile eggs was greater than among controls and

groups in which males were fed the treated ration. Hatchability of

eggs of females fed the treated ration 16 days was as much as 47. 7

percent greater than hatchability of eggs of other groups (Table 3).

Eggshell Thickness

Shells of eggs produced by females fed the mercury-treated

ration 4 and 8 days were significantly thicker (P < 0.01) than shells

of eggs of females in the control group. Conversely, shells of eggs

produced by females fed the treated ration for 16 days were si.gnifi-

cantly thinner (P < 0.01) than controls (Table 4).

There were no significant differences (P > 0.05) between

means of shell thickness of eggs of the control group and eggs from

groups in which males were fed the treated ration (Table 4).

Post-Hatch Survival and Sex Ratio of Chicks

Only 57 (6. 1 percent) of 1, 110 chicks died during a 5-day period

of brooding. There was no apparent relationship between post-hatch



Table 3. Numbers of eggs set in an incubator, numbers and percents of fertile eggs, of fertile eggs that hatched, and of chicks that survived for 5
days, and sex ratios of chicks hatched, for each group of ring-necked pheasants fed the mercury-treated ration.

Sex fed, and num- Numbersa Fertile eggs Fertile eggs which hatched Chicks survivingb 5 days Sex ratios of

ber of days fed the of eggs chicks hatched

mercury-treated set Number Percent Number Percent Number Percent Male.Female

ration

Female

0 250 227 90.8 133 . 58.5 128 96.2 1:1.01

2 227 221 97.3 148 66.9 139 93.9 1:0.76

4 271 256 94.4 190 74.2 182 95.7 1:1.09

8 189 173 91.5 121 69.9 116 95.8 l:O.7lc

16 181 179 98.8 163 91.0 158 96.9 1:0.85

Male

0 250 227 90.8 133 58.5 128 96.2 1:1.01

4 248 233 93.9 101 43.3 96 95.0 l:O.SSC

8 318 293 92.1 195 66.5 185 94.8 i:i.23d

16 95 90 94.7 59 65.5 53 89.8 1:0.90

aNumber laid less broken or cracked eggs.

b
Four chicks lost bands prior to death and couH not be classified to group.

cSex of one chick was not determined.

dSex of three chicks was not determined.
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Table 4. Numbers of egg shells measured, and means, standard
errors, and ranges of shell thickness, in millimeters,
of eggs produced by groups of ring-necked pheasants
fed the mercury-treated ration0

Sex fed, and num- Numbers 0fa Shell Thickness
ber of days fed the eggs
mer cury- treated meaured Mean±SE Range

ration

Female
0 241

2 216

4 268

8 185

16 179

Male

0 241

4 241

8 311

16 98

0, 280±0. 002

0.282±0.001

0.301±0. 001b

0.292±0. 002b

0.273±0. 002c

0. 280±0. 002

0,276±0.0002

0.277±0.001

0, 285±0. 001

0, 186-0.383

0. 200-0, 330

0. 220-0. 345

0.223-0.355
0. 216-0.350

0. 186-0,383

0. 208-0.320

0. 203-0, 345

0. 2 16-0. 335

aNumbers laid less broken eggs from which shells could not be
measured,

bSignificantly greater (P < 0.01) than mean shell thickness of eggs
produced by the group not fed the mercury-treated ration.

csignificantly less (P < 0.01) than mean shell thickness of eggs
produced by the group not fed the mercury-treated ration,
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survival of chicks and numbers of days that parent stocks were fed

the mercury-treated ration (Table 3).

The sex ratio of chicks hatched from eggs of each group ranged

from 1:0.71 in favor of males to 1:1.23 in favor of females (Table 3).

Despite the apparently wide range, no sex ratio was significantly

different from 1:1 (P > 0.05).

Weights of Chicks Brooded 5 Days

Mean weights of chicks hatched from eggs produced by all

groups fed the mercury-treated ration were greater than the mean

weight of chicks hatched from eggs produced by the control group

(Table 5). Chicks hatched from eggs produced by females fed the

treated ration 2, 4, and 16 days weighed significantly more (P < 0.01)

than chicks hatched from eggs of controls. Also, chicks

hatched from eggs of groups in which males were fed the treated

ration 4 and 8 days were significantly heavier (P < 0. 05) than chicks

hatched from eggs of controls.

Age of Embryos at Death

The percentage of embryos dying between the 6th and 20th day of

incubation was lower among eggs of the control group than among

eggs of all except one of the other groups. Only eggs of females
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Table 5. Numbers of chicks weighed, and means, standard errors,
and ranges of chick weights, in grams, of chicks hatched
from eggs produced by groups of ring-necked pheasants fed

the mercury-treated diet.

Sex fed, and nurn-
ber of days fed the
mercury- treated

ration

F emale

Numbers of
of chicksa
w éi g he d

Chick \rejghts

Mean±SE

0 109 24.49±0.351

2 135 26. 75±0.

4 176
26490313b

8 106 24.61±0.386

16 151
25830333b

Male

0 109 24.49±0.351

4 88

8 178
25380265c

16 46 25. 17±0. 733

Range

15.32-34.00

14.67-36.06

14. 12-35.94

14. 14-35. 35

15.33-34.85

15.32-34.00
15. 14-33. 73

18. 14-33. 76

13.81-36.17

aNumber hatched less mortality during a 5-day brooding period, and
chicks which lost bands and could not be classified to group.

bSignificantly greater (P < 0.01) than mean weight of chicks hatched
from eggs produced by the group not fed the mercury-treated ration.

CSignificantiy greater (P < 0. 05) than mean weight of chicks hatched
from eggs produced by the group not fed the mercury-treated ration.
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fed the treated ration 16 days had a lower percentage of embryonic

mortality during that period (Table 6)

Table 6. Numbers of fertile eggs failing to hatch and ages of embryos, in days, at death.

Sex fed, and Numbers of Age of embryos, in days, at death
numbers of days fertile eggs 0-5 6-10 16-20 21

fed the mercury- which failed
treated ration to hatch Percent

Female

0 94 50.0 3.2 5.3 17.0 24.5

2 73 16.4 2.7 13.7 23.3 43.8

4 66 42.4 15.2 7.6 21.2 13.6

8 52 17.3 9. 6 1 5.4 21.2 36.5

16 16 0 6.3 0. 12.5 81.3

Male

0 94 50.0 3.2 5.3 17.0 24.5

4 132 38.6 8.3 18.2 12.9 21.9

8 98 28.6 12.2 12.2 4.1 42.8

16 31 25.8 9.7 19.4 6.5 38.7
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DISCUSSION

Some Parameters of Reproduction Not
Affected by Ethyl Mercury

Among those parameters of reproduction in pheasants measured

in this investigation, only fertility of eggs, and survival and sex ratio

of chicks did not seem to be affected by feeding the mercury-treated

ration (Table 3). Apparently, these attributes were not measured

by most investigators of the effects of mercury compounds on repro-

duction in birds.

Tejning (1967d, p. 57-58), in a study of the effects of a methyl

mercury compound on reproduction in domestic fowl and L. C. McEwen

(personal communication, 26 February, 1971), in an analysis of

hatchability of eggs of pheasants fed an ethyl mercury

failed to distinguish between infertile eggs and fertile eggs which

failed to hatch. It was suggested (L. C. McEwen, personal com

munication, 26 February 1971) that a 12 percent depression n fer-

tility of eggs and up to a 31 percent depression in survival of chicks

may have been produced among pheasants by feeding 20 mg of an

ethyl-mercury formulation (Ceresan M) per day for 30 days0 How-

ever, his observations were based on relatively small samples,

consequently, the observed differences may not have been signifi-

cant.
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Heretofore, other investigators apparently have not determined

the sex ratio of chicks hatched from eggs of birds fed an organic

mercury compound.

Some Parameters of Reproduction Apparently
Affected by Ethyl Mercury

Numbers of days on which eggs were laid, numbers of eggs

laid, mean weights of eggs, mean shell thickness, and mean weights

of chicks hatched all followed a similar pattern of response among

groups in which females were fed the mercury-treated ration (Tables

1, 2, 4, and 5). The pattern, consisting of an initial increase fol-

lowed by a decline, was attendant to the increase in numbers of days

that females were fed the treated ration. Small quantities of some

other toxic substances also were reported to induce a similar pattern of

response in fish and other animals. Low concentrations of dieldrin

or DDT apparently enhanced reproduction in guppies (Lebistes

reticulatus), (Poecilia reticulata), and brook trout (Salvelinus

fontinalis), but when present in higher concentrations reproduc-

tion was depressed (Macek, 1968; Hubble and Reiff, 1967; Cairns

etal., 1967). Egg production in ring-necked pheasants was initially

stimulated and then depressed following consumption of increasingly

higher levels of dieldrin (Baxter etaL, 1969, p. 97). Decker (1960,

p. 20) reported that gains in weight among animals fed DDT were

greater than those of controls. Borg et al, (1969, p. 343) noted that



20

hatchability of eggs of pheasants fed methyl mercury-treated grain

for 3 and 6 days was greater than those of controls, but lower than

controls among birds fed the treated grain for 9 days. The similarity

among these patterns suggests a common physiological basis,

possibly the stimulation and inhibition of the activity of certain

enzymes (Kuramitsu, 1968, p. 1018).

L. C. McEwen (personal communication, 26 February, 1971)

reported that shell thickness of eggs of mallard ducks (Anas

platyrhynchus) and coturnix quail (Coturnix coturnix) were re.-

duced following single oral doses of 2, 000 mg/kg and 800 mg/kg,

respectively, of an ethyl-mercury formulation (Ceresan M.) Shell

thickness was reduced about 31 percent in eggs of mallard ducks

and about 38 percent in eggs of coturnix quail. Tejning (1967b, p.

19) noted an increase in numbers of shell-less eggs produced by

domestic fowl fed for up to 75 days with grain containing 18.4 mg/

kg methylmercuric dicyandiamide. Heretofore, other inve stigators

apparently have not observed an increase in shell thickness of eggs

of birds fed a mercury compound.

Although consumption of the ethyl mercury compound appeared

to significantly affect weights of eggs of pheasants in this study, it
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apparently did not deleteriously affect their hatchability. It was not

unusual for the pattern of change observed in mean chick weights to

resemble the pattern of change observed in mean egg weights (Tables

2 and 5), as egg and chick weight are often closely related in domestic

fowl (Hutt, 1949, p. 249). Apparently, other investigators of the

effects of mercury compounds on reproduction in birds meas-

ured neither weights of eggs nor weights of chicks hatched.

Consumption of the ethyl-mercury compound appeared to re-

duce the period during which females were capable of laying eggs

(Table 1). Because renesting was reported to be essential for main-

tenance of populations of pheasants (Westerskov, 1957), a similar

reduction in fecundity of wild female pheasants might deleteriously

affect their ability to renest, causing a substantial reduction in an-

nual production.

Hatchability of fertile eggs among groups in which females

were fed the treated ration appeared to be enhanced by the ethyl-

mercury compound, similar to a response noted by Borg et al.

(1969, p. 343) in eggs of pheasants fed mercury-treated grain for

3 and 6 days.

Among groups in which males were fed the treated ration,

numbers of days eggs were laid, numbers of eggs laid, and mean

production of eggs per hen per day followed a pattern similar to

that seen among groups in which females received the treated diet.
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At present there seems to be no logical explanation which might

serve to clarify this apparent paradox.

The group in which males were fed the treated ration 16 days

had the lowest mean production of eggs per hen per day and the

greatest standard error of mean egg weight (Tables I and 2). Also,

egg cannabalism and extreme Tflightinesst? were peculiarities ob-

served only in this group. Because organic mercury compounds

were reported to damage nervous tissue (Borg etat, 1970, p. 96;

Takeuchi, 1970, p. 10-15), it was suspected that ingestion of the

ethyl-mercury compound might have induced behavioral changes in

the males. If so, aberrent behavior of males may have caused

females to lay fewer eggs.

Ingestion of the ethyl-mercury compound by male and female

pheasants appeared to increase the mortality of embryos between

the 6th and 20th day of incubation (Table 6), a period during which

about 4 percent of the embryos are expected to die (Fant, 1957, p.

325). Tejning (1967d, p. 57) reported that an increase in the inges-

tion of methylmercuric dicyandiamide appeared to increase the mor-

tality of embryos of domestic fowl during incubation. Female domes-

tic fowl eliminate body residues of mercury through their eggs

(Tejning, l967c, p. 27), which, i. it occurs in pheasants, might ex-

plain the relationship between amounts of mercury consumed and

rates of embryonic mortality noted in the present study. However,
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damage to male gametes seemingly would be the only mechanism that

could account for higher rates of mortality among groups in which

males received the treated ration.

Based on this study, whether or not organic mercury compounds

in diets of wild pheasants would affect reproduction sufficiently to

change population levels of the species significantly remains prob-

lematical. Even if mercury compounds were available to pheasants

only in small quantities for short periods (and, if factors other than

those measured in this investigation were not affected) it appears

doubtful that productivity would be enhanced sufficiently to produce

detectable increases in population levels. However, if mercury corn-

pounds were available in greater quantities for longer periods, it is

possible that the apparent enhancement of hatchability of eggs might

not offset the inimical effects of reduction in length of the laying

season, thinning of eggshells, possible changes in behavior of males,

and possible interference with gametogenesis in males.
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