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ABSTRACT

An Osprey population survey in the Tidewater area of Virginia was
conducted to determine the Osprey's breeding status. The study area,
consisting of approximately 1,087 square nautical miles, was subdivided
into nine geographical regions, and included parts of the James River,
the tidal ares extending from Goodwin Island, at the mouth of the York
River, to Dameron Marsh, just south of the Great Wicomico Rivar, and
the entire Eastern Shore of Virginia. In 1970, 194 active nests were
located and 0.96 young per nest fledged, while in 1971, 309 active nests
were located and 0.69 young per nest fledged; therefore, fledging rate
decreased 28 per cent from 1970. Stable populations are thought to
fledge 1.22 to 1.30 young per active nest. The sharp decresse in fledg-
ing success is attributed to an increasse in embryoniec mortslity, and not
to nestling mortality which decreased from 16.1 per cent in 1970 to 10.8
per cent in 1971. Minimsl annual rate of decline for the population is
6.1 per cent.

Seven (three control, four experimental) clutches of eggs ware
collected and incuoated to determine the role of egg breakage on embry-
oniec mortality. The results indicated that ege breakage Was nct the
primary cause of embryonic mor tality. O the seven pair of Osprays from
whieh clutches were collected, five relayed and four of these produced
seven young. Hatching rate increased from the first nesting (L3.8 per
¢ent) to the second nesting (53.8 per cent), though clutch size was
smaller (2.60 vs. 3.00) for the second clutch. Because of the appsrent
higher hatching rate of second clutches, renesting experiments may prove
te be useful in future Osvrey management programs.



Figure 1 Adult female Osprey (Pandion haliaetus
carolinensis) (Gmelin).
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INTRODUCTION

The Osorey (Pandion haliaetus carolinensis) is a unique species

Not only is it a monotypic species, comprised of five sub-species, but
it is the only species of its family, Pandicnidae (AQU Checklist 1957).

Cosmopolitan in distribution, it is second only to the Peregrine

(Falco meregrinus) (Cade et al. 1968) in the extent of its range. For-

s

merly, the Osprey nested in huge colonies {Bent 1937}, end the bulky

ed on a variety of natural and man-made structures in exposed
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tidal, river and lake areas, are slmost slways visible for seversl hun-
dred yards. Such expesgure, coupled with the znnuel utilization cf the
same n=zt sites, allows repld recognition of breeding activity, and thus,
poﬁu;a,“vn surveys can be quickly and effectively verforrmed.

One of the most unusual sspects of the breeding biclogy of the
Osprey is its tolerance of man (Ames snd Mersereau 1964, Spitzer 197Ca),

proximity to human hebitations and nasting on
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active pilers and docks. The nests, young snd eggs of th
replaced, or nanipulated (Spitzer 1970a), perﬁitting diversa
managemsnt progremns.

The Gsprev, in spite of its adaptability, is suffering drastic reduc-
tion in nurbers in areas which, just a few short years age, contained
“lourisking populations. Bent (1937) reported declining numbers in sast-

ern Rhcde iIslend and southern fassachusetts, while Kenyon {(1947) noticed

ower California since the turn of the century.
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In Sritain, Ospreys were declining before the 1900's (Feterson 196%9a),
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Until 1655, other North American Osprey populations were either rela-
tively stable, or their decline had gone unnoticed. In 1955, Peterson
(1969b) observed almost complete reproductive failure in a Connecticut
River population. Whereas in 1954 Peterson counted 150 nests in the
area, Ames and Mersereau (196L) found 71 in 1960 and only 24 in 1964 in
the entire state of Connecticut. At that time, Ames and Mersereasu (1964)
calculated a 31 per cent annual decline for that population which was
maintained through 1969 (Spitzer 1970a). More generally, for south New
Englard and Long Island, Spitzer (19702) calculated from other workers'
notes that there were 1,100 nests present in 1940, while in this same
area today, there are 121 nests, and the population decline from 1969 to
1970 was 1C.3 per cent (Spitzer 1970v). Other declining populations have
teen revported on, or sre being studied, in Queen Anne's County (Reese
3968), Anvapolis (Grabarck 1569), and the Potomac River (Wiemeyer 1970),
Maryland; Wisconsin (Berger and Mueller 19069, Ingrim 1966); Michigan
{Postupalsky 1966, 1968b, 1969, Ingrim 1966); Maine (Kury 1956); Min-
nesota (Ingrim 1966, Dunstan 1968); New Jersey‘(Schﬁid 1966); and Mon-
tana {MacCarter et al. 1969). The annual rate of decline of many of
these areas has been calculated by Henny and Ogden (1970).

According to the production Tigures of Henny and Wight (1969), 1:22

to 1.230 young must be produced per active nest to maintain a stable popu-

lation. Relatively stable populationg arc being reported in Talbot County,

Maryland{Reese 1970), in southern Fiorida (Ogden 1970a, 1970b), and in
British Columbia (Kemper and Eestman 1970). In Europe, Moll (1969) re-
ports a small but stable colony in Germany. Reese (1969), in Maryland,
revzaled a renarkable similarity in location and number of nests in a

survey made in 1892 and again in 1968.



Prior to the widéspread decline of the Osprey, 1.60 (Tyrrell 1936)
to 1.72 (Wilcox, quoted from Spitzer 1970a) young per active nest were
produced. Today, there is not a single population in North America
known to be producing at this rate. ZExplanations for reduced young
productivity have not been readily forthcoming. Bent (1937) felt that
man's destruction of suitable nesting sites has been a major factor in
Rhode Island and Massachusetts, while Kenyon (19L47) reported the shooting
of adults, combined with the =ating of eggs and young by local fishermen,
to be the cause of the lower California decline. Peterson (1969a) blames
gamekeepers and egg collectors for the eradication of the species in
Britain.

These ressons,hcwever, do not explain the severe reproductive
failure noted since 1955. Ames (1966) and Postupalsky (1969) have found
no correlation between the degree of nect isclation and nesting success,
thus probebly eliminating many types of human interference. Increase in
predaticn has also been eliminated as a factor for this decline (see Ames
(196L) and Reese (1970) for lists of predators). Because Osprey migra-

tions are so well coordinated with shad (Alosa sp.) and herring (Pomo-

lobus sp.) runs, the lack of food was suggested by Schmid (196€), but
since has been disproved by Spitzer (1970a). If the amcunt of food is
not decreasing, predation not increasing, and if readily exposed nests
are producing as well as those isolated, it is strongly suggested fhat
there must be some common dencminator thet is causing this severe repro-
ductive failure.
Since the production of persistent chlorinated hydrocarbons in the

mid to late 1940's and their introduction into the environment, there has

been a parallel decrease in Furopean and North American raptors. Anom-



elies such as increased numbers of cracked or broxen eggshells were
observed during the period 1951 to 1966, as compeared to those in the

period 1940 to 1950, in Britain's Peregrine Falcon, Golden Eagle (Aquila

chrysaetos), and Sparrowhawk (Accipiter nisus) (Ratcliffe 1967). Another
anomaly reported from Britain was a behavioral change in adult Peregrines
which were seen eating their own eggs (Ratcliffe 1958). In 19LT, egg-
shell breakage was noted in a Massachusetts Peregrine eyrie (Hagar 1969).

Ratcliffe (1967), using a "thickness index", found that Peregrine
Falcon, Golden Eagle, and Sparrowhawk eggs had significantly lower values
during the period 1947 to 1967 than in the period 1900 to 1946. The
denarcation between these values was abrupt, not gradual, and appeared
in successive clutches of a single female Peregrine. Ratcliffe (1967)
found that reduced shell thickness was caused by & lowered caleium car-
bonate fraction. Ratcliffe (1967) further noted that a causal relation-
ship between the time of egg breakage and decrease in eggshell weight
existed, and that the frequency of this reletionship was correlated to
the subsequent breeding status of certain raptors and to their éxposure
to the increase of eavironmental contamination by persistent organic
pesticides.

Hickey and Anderson (1968) compared the eggshell thickness of North

American Peregrine Falcons, Bald Eagles (Haliaeetus leucocephalus), and

Ospreys, all declining species, to Golden Eagles (McGahan 1968), Red-

tailed Hawks (Buteo jamaicensis) (Luttich et al. 1971), and Great Horned

Owls (Bubo virginianus), which apparently are stable species. Since 1947,

United States Peregrines showed an 18.8 to 26.0 per cent decrease in egg-
shell weight. Bald Eagles and New Jersey Ospreys showed a similar de-

crease, while the three stable species actually showed an increase in



shell weight. A direct correlation between the introduction of persis-
tent chlorinated hydrocarbons and the parallel decrease in eggshell
weight among some raptors was again indicated.

In controlled laboratory experiments, dosing Sparrow Hawks (Egigg
sgarverius) with dieldrin and DDT resulted in a significant decrease
in eggshell thickness (Porter and Wiemeyer 1969). Similar results in
Sparrow Hawks were also found when DDE was used (Porter and Wiemeyer
1970). Heath et al. (1969) found a marked reduction in the hatching

success of Mallards (Anas platyrhynchos) when they were fed doses of DDE.

Eggshells were 13 per cent thinner, shell cracking frequency was 10 to
25 per cent higher, and embryd mortality varied from 30 to 50 per cent
during the last week of incubation.

Endoerinological studies (Peakall 1967) provide evidence that DDT
induces an increased rate of steroid metabolism by thé induction of
hepatic enzymes. Although estrogen is necessary for bone metabolism; a
decreased level of this hormone in the blood was not théught té be the
caguse of thin shelling. Rather, the reduced estrogén levels were hypoth-
esized to have the effect of postponing or actually eliminating egg
laying for a breeding season. Also, Peakall (1970b) stated that the
theory that DDT caused hypocalcémia for eggshell thickness is not compat-
ible with the fact that the muscular and nervous systems require fiked
calcium levels. The conclusive evidence for shell thinning came when
Peakall (1970b) and Bitman et al. (1970) simultaneously reported that DDE

.caused decreased levels of carbonic anhydrase, which controls hydration
of carbon dioxide, and thus provides carbcnate ions for shell formation
in the oviduct. With reduced levels of these ions, the calcium carbonate

fraction of the egg would be lowered. In both cases, blood calcium level



was not lowered, whiie eggshell thinning was observed.

Anderson et al. (1969) first stated that DDE appeared to be the
environmental pollutent most responsible for the eggshell syndrome.
Inverse linear relationships between high levels of DDE and thin shells

have now been shown in Herring Gulls (Larus argentatus) (Hickey and

Anderson 1968), in Prairie Falcons (Fealco mexicanus) (Enderson and Berger

1970), and in Double-crested Cormorants (Phalacrocorax auritus) (Anderson

et al. 1969). Low levels of pesticides have been shown to reduce shell
thickness disproportionally to higher levels (Peakall 1970a). This is
evident in Sparrow Hawk experiments, where both low and high doses of DDT
and dieldrin showed insignificant differences in induced eggshell thinning
(Porter and Wieﬁeyer 1969).

Though Peregrine populations have suffered drastic declines in North
America (Hickey 1969), stable populations still exist in Alaska {(Cade et
al. 1968, Enderson et al. 1968) and in northern Canada (Enderson and
Berger 1968). High levels of DDE in Peregrine adipose tissues were found
in both areas, but, unfortunately, no shell thickness data are available.

Reduction in shell thickness in Brown Pelicans (Pelecanus occident-

alis) has been disclosed by Blus (1970) and Risebrough et al. (1969). -
The latter workers have measured a 53 per cent mean reduction in shell
thickness in California Pelicans, with an extreme reduction of 95 per
cent. DDE levels in these eggs have reached 2,500 ppm (parts per mil-
lion).

Adult Bald Eagle mortality due to pesticides has been reported (Coon
et al. 1969, Reichel et al. 1969, Mulhern et al. 1970). Thirty ppm of DDT
(Stickel et al. 1966) and 4 to S ppm of dieldrin (Stickel et al. 1968) in

the brains of eagles is thought lethal. As with all of the populations



nentioned above, aduit mortality does not seem to be the cause of their
decline. Krantz et al. (1970), in comparing the contamination of eagle
eggs from Florida and Wisconsin, which are staﬁle populations, to the
declining populations of Maine, found that Maine eggs contained 2 to i
times more DDE. Egg thicknésses were similar, which lends support to pre-
vious findings (Peakall 1970a) that small amounts of DDE do cause sub-
stantial decreases in shell thickness.

More recent investigations have indicated that other environmental
contaminants, notably the polychlorinated biphenyls (PCB), are stronger
inducers of hepatic hydroxylating enzymes (Lincer and Peakall 1970, Rise-
brough ef al. 1968b). Although PCB's can be "biologically magnified"
(Peakall and Lincer 1970), they are not thought as toxic to adﬁlt birds
(Heath et al. 1970) as the DDT family. Joint toxicity of DDT and PCB's
is additive and not synergistic {(Heath et al. 1970).

With the distribution of pesticides by winds (Risebrough et al.
1968a) and the presence of DDT (Risebrough et al. 1967, Wurster and Wind-
gate 1968) and PCB's in pelagic:species (Risebrough et al. 1968b) and in
virtually all forms of ocean life, it is not surprising that the organisms
comprising the higher trophis levels contain prodigious amounts of these
pollutants. Therefore, top carnivores can be studied as indicators of
environmental pcllution.

Ames (1966) mentioned that no quantitative study of Ospreys south of
Maryland had been done. This fact, along with insufficient data on pest-
icide levels and eggshell changes in Ospreys, prompted the present inves-
tigation. The purposes of this study were a) to quantify the Osprey popu-
lation existing is a major portion of Tidewater Virginia, b) to determine

the status of this population, c) to determine the cause of its decline,



if noted, and d) to devise methods to alleviate the reported declining

Osprey populations in other parts of North America.



STUDY AREA

The study area (Figure 2) consists of approximately 1;087 square
nautical miles, and includes most of the Tidewater area and Eastern Shore
of Virginia. Most characteristic of this region is the tremendous number
of estuarine systems, which divide the land into an intricate maze of
peninsulas and islands. In order to compare the possible influence of
environmental pollution on different Virginia Ospréy populations, thé
study area was subdivided into nine geographically distinct regions.
Their names and the approximate area they cover are described below:

Jemes River (160 square nautical miles}

This area consists of that part of the James River and its
tributaries (excepting the Chickshominy River) which lie between the

cities of Hcopewell and Newport News.

Chickahominy River (29 square nautical miles)

This area begins one mile from the mouth of the Chickahominy
River and ends at Chickahominy Lake. This region was not included
with the James River division because the Chickahominy River is not
as polluted, and thus would have disguided the true status of the
Osprey in the James River. .

York River (91 square nautical miles)

This subdivision is composea of the entire York River, from its
beginning at Mobjack Bay to its end at Wes% Point, Virginia.
Mobjack Bay (72 square nautical miles)

Mobjack Bay consists of four river systems which flow into and

10
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12
actually form this bay. These river systems are the Severn River,
the Ware River, the North River, and the East River.

New Point Comfort (47 square nautical miles)

This area lies between the island of New Point Comfort and
Stingray Point, and borders the Chesapeake Bay. The major portion
of the Piankatank River is also included in this subdivision.

Rappahannock River (170 square nautical miles)

This area includes the Rappahannock River from Tappahannock
"to its mouth at the Chesapeake Bay. Both the Eastern and Western
Branches of the Corrotoman River, a tributary, were included in 1971.
Fleets Bay (L2 square nautical miles)

This area extends from Windmiil Point at the mouth of the
Rappshznnock River to Dameron Marsh. Bordering the Chesapeake
Ba&; this area includes Fleets Bay, with its many tidal creeks,
and Dividing Creek.

Eastern Shore, Atlantic Side (360 square nautical miles)

This area includes all of the creeks, marshes, islands, and
Barrier Islands which occur from Fisherman Island (ocean side) to
the Virginia-Maryland border.

Fastern Shore, Bay Side (116 square nautical miles)

This area, bordered by the Chesapeake Bay and including
several large creeks, extends from Fisherman Island (Bay side)
to the Virginia-Maryland border.

The Chickahominy River, the Eastern Shore-Bay Side, and parts of
Fleets Bay, the York River, the James River, and of the Rappahannock
River were not studied in 1970. These areas were included in 1971 to

give a broader spectrum of population trends. This increase in areas



studied will account for the greater number of nests found throughout
the state in 1971.

Common to all of these areas is the harvesting of seafood and the
utilization of bordering land for agricultural purposes. Farming is
most concentrated on the Eastern Shore-Atlantic Side. Only two other
areas, the James and York Rivers, contain major industries other than
those mentioned above. Boating, fishing, and hunting are recreational
activities which are on the rise in all of the study areas, due to the
influx of summer'vacationers.’ These activities, combinéd with the
reduction of nesting habitat, may be a cause for lowered Osprey density
in some areas. However,Asuitable nesting structures still are not
considered to be in short supply.

In order to save space in the Tables (except in Table 1) found in
this manuscript, the names of the areas will be abbreviated as follows:
James River---J. R., Chickahominy River---C. R., York River---Y.:-R.,
Mobjack Bay---M. B., New Point Comfort---N. P. C., Rappahannock River---
R. R., Fleets Bay---F. B., Eastern Shore-Atlantic Side---Ocean, and

Eastern Shore-Bay Side---Bay.

13



MATERTALS AND METHODS

Population Surveys

Postupalsky (1968a) states that a minimum of two surveys should be
made each nesting season. One should be made early to count activé nests,
and the second should be made later in the séason to tabulate young pro-
duction. Reese (1970), however, feels that the_surveyslﬁust bé made with
a minimum amount of time between them, in order to record.év;ry éh;;e of
the nesting cycle; therefore,he visited his area every twelve days. In
this study, the frequency of surveys lies between that of these two workérs'
suggestions.

In 1970, study areas were visited at least twice to determine
the number of active nests, number of eggs laid, hatching success,; and
number of young fiedged. Because none of the areas had ever been
visited by the author, a great deal of time was spent investigating
possible coves and creeks where Ospreys were not found. In 1971,
visitation of the study areas was more directly correlated with the
phenology of the species. Therefore, each area was visited from
early April through early May to determine the number of active nests
and to accumulate a sizable sample of data on clutch size; from midA
May through June to determine the hatching outcome of every available
nest; and from late June through July to collect information on
fledging success. Following this scheme, every study area was visited
at least four times (except the Eastern Shore-Bay Side, which was

visited three times). Coverage of the area was made by cruising along

1k



15
the coastlines of each area, noting the precise location of each
nest, and recording its location on geological survey maps. Method
of coverage was improved in 1971 by the addition of a faster, more
seaworthy, 16 foot fiberglass boat, which made it possible to survey
each area more quickly and efficiently. Alsc, in 1971, aerial
surveys were made over the James River and both subdivisions of the
Eastern Shore.

Determination cof Nesting Status

Active nests were classified according to the amount of infor-
mation accumulated during surveys and to accessibility for observation
of nest contents. The five types are listed below:

1. Unknown Egg Production - o Young

These inaccessible, active nests were observed at a dis-
tance. Females, sguatting as if incubating, were seén. Upon
later examination, the.site was either abandoned or the adult
birds were perched on or nearby the nest in such a‘fashibﬁ‘as
to suggest the absence of young.

2. Known Egg Production - No Young

These sccessible, active nests were examined for the num-
ber of eggs produced. Because of egg breakage or embryonic
mortality, the eggs failed to hatch. Thus, no young were pro-
duced.

3. Known Young Production - Unknown Egg Production

These active nests consist of both accessible and inacces-
sible structures. If acceésible, the nests were often in tall
trees, which at the time of egg laying and incubation, the author
felt should not be climbed. Therefore, no egg data was collected.

However, if young were present later, the structure on which the



nest was located was climbed and the young were counted

and banded. Also, several nests were visited well into the
season when young had already hatched, making it impossible
to determine accurate clutch size; in the inaccessible nests,
the young were counted when they reached later nestling
stages. At these times, the young were observed with binoc-
ulars, while they were either crouching in the nest or being
fed by the parent. If any doubt existed as to the number of
young present, the nest was classified as a #5.

Known Egzg and Young Production

Active, accessible nests with known clutch size and
known young precduction of at least one young were placed
in this classification. If only one egg was found in the

er date, this nest

o+

at a 1ls

Q4

nest, and if this egg hatche
would be classified as a #3. The reason for this classi-
ficaticn was that one egg was not thought to be a ccmplete
clutch.

Unknown Egg and Young Production

This category differs from #1 only because young were
known to have been produced; however, their number could
not be resolved. The presence of young was determined 5y
the position of the female on the nest. On hot days, she
would be standing over the young, shading them with her
wings. Sometimes, the female was observed feeding the
young. The mere presence of the female at the nest laté
in the breeding season and her aggressive behavior was

also thought to be indicative of the presence of young.



Calculations

In this paper, five formulae were used: (1). to determine the
number of young produced for all nests in which young were produced;
(2). to calculate hatching success; (3). to calculate the minimal
annual rate of decline; (4). to calculate egg volume; and (5). to
calculate an eggshell thickness index (Ratcliffe 1967). 1In Table 9,
there is a column labeled "Calculated Number of Young Produced".
These numbers are derived by multiplying the average number of young
per productive nest from each area (Table 7) by the number of nests
classified as #5 in Table 1. This product, added to the number of
young known to have been produced (Table 7) gives the calculated
(Total) number of young produ;ed.

In Table 8, calculated totals for "E" (number of eggs) and "%"
(percent hatching) were derived by multiplying the averagé clutch
size (1970 or 1971) by the number of productive or active nests to
give the "E" values and dividing "E" into "Y" (# of young produgéd)
to give "%" values.

To calculate the annual rate of decline, the author used Henny
and Ogden's (1970) formula:

14U-8-= (M)(SO)(SZ)

Where U = annual rate of change (decline) in the population.

M = the average number of female fledglings produced per
breeding age female. This asssumes that all females three
years of age and older breed, and that: 2M = the total
number of young produced per breeding age female assuming
an equal sex ratio of fledglings.

So = 1lst year survival rate.

adult annual survival rate of 1 - annual mortality rate. .

)]
]
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Values for M were calculated by dividing the maximum number of young
fledged (Table 9) by 2. So and S values were adapted from Henny and
Wight (1969), which were determined from banding returns using the
composite dynamic life tables from Hickey (1952). These values are:
So = 46.7% and S = 81.5%, and are the maximum values found covering two
time periods from the New Jersey and New York Osprey populations. Be-
cause these are maximum survival rates, the calculatéd réte of decliné
will be mininal.

Egg volume was calculated using the formula:

Volume {cc) = 0.48 x Length (em) x Breadth® (em) + 3;69
(Wiemeyer pers. comm.). Calculated volume approximated thé measured
value of three eggshells which were filled with water and emptied into
a graduated cylinder.

Ratcliffe's (1967) eggshell thickness index was calculated by divi-
ding the weight (g) of the cleaned eggshell and its membranés by the

product of the length (mm) times the breadth (mm).

Egg Collection

Eggs were collected when they were found to be cracked, dented,
pierced, or addled, or when they were known to be in the nest five days

longer than the normal incubation period of 35 to 37 days (Spitzer pers.

comm., Kennedy pers. observ.). These eggs were then placed in egg cartons

and returned to the Department of Biology at the College of William and
Mary, where their length and breadth were measured to the nearest .01 cm.
Eggs were opened by cutting them in half with a small, high-speed, hand
drill (Trade name, Dremel Moto-Tool), using a revelation bur._ The con-

tents were saved for future pesticide analysis. Eggshells were weighed

18



to the nearest .01 g. Compensation for loss of shell and membrane weight
in the opening procedure was made by adding 0.1 g to the actual weight of
the egg (0.1 g was found to be the average loss of weight between four
eggs that were weighed before and after opening). Shell and membrane
thickness was measured to the nearest .0l mm in the manner described by
Porter and Wiemeyer (1969). The micrometer used had a specially adapted
ball bearing fitted to it in order to measure thickness accurately, with-
out possible interference resulting from the shell curvature.

Manipulation Experiment

Seven full clutches were collected from three study areas on April
10 and li, 1971, and divided into two groups. Three clutches were taken
from nests in New Point Comfort from which eggs hatched in 1970. It was
hoped that eggs from these nests would hatch in 1971. This group was
Group I, the control. Two clutches were taken from two nests frow each
of the cther two study areas, the James anc York .Rivers. Fggs from these
nests did not hatch in 1970. In fact, the eggs dissappeared from the
nests before the completion of the incubation period in 1970, Pdssibly
due to breakage or predation. These were the experimental eggs, Group
II. Because the adults from these nests were nct color banded, it was
assunmed that the same pairs occupied the same nests each year. Thé exper-
iment was thus designed to determine if the Group II eggs would hatch;
if the factors of predation and breskage were eliminated.

A second phase of this experiment was toc determine if the adults,
whose eggs were removed, would relay a second ciutch of eggs. If eggs
were relaid, clutch size and fertility would be compared to that of the
first clutch.

A carrying case for transportation of experimental eggs from the

19
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nests to a preheated incubator at the Department of Biology was designed
after those used by the Patuxent Wildlife Research Center (see Figure 3).
It was made of a foam rubber-lined suitcase, with holes the size of
Osprey eggs made in the rubber. A heat source of two hot water bottles
was provided, and an internal temperature of approximately 98° to 100° F.
was maintained by either opening the case to reduce héat; or refilling
the hot water bottles to increase heat. The case could carry as many as
five three-egg clutches.

The time between the collection of the eggs and their placement in
the incubator never exceeded four hours. The incubator (seé Figure 4]
used was a Favorite Electric Cabinet Incubsator, built by the Leshy Manu~
facturing Company. Circulated air temperature throughoﬁt the incubator
was maintained at a mean of 99° to 1000 F. Because the exact date of
egg laying was not known for any of the clutches, the humidity was kept
high, at approximately 68 to 73 per cent. Eggs wére turned by hand 1800,
three times daily, at T7:00 AM, 3:00 PM, and 10:00 PM, &entilafion holes
in the incubator were opened one-fourth, ten days before the first egg
was expected tc hatch.

Two of the control eggs, upon pipping in the incubator, were intro-
duced into an active nest in thé York River. The eggs already present in
this nest were collected, and placed in the incubator to complete their
incukation period.

Upon hatching, young were éllowed to dry in the incubator for several
hours, and then wvere transferred to a. simulated Osprey nest in an envir-
onmental grewth chamber (see Figure 5), in which the humidity was 50 per
cent and the temperature was 920 F. As the young aged, the temperature

was lowered approximately three degrees every two days. After ten days,



Figure 3. Carrying Case used in manipulation
experiment to transport Osprey eggs.

Figure h. Placement of three clutches of Osprey eggs
(control group) in the incubator.



Figure b5 Young Ospreys, ages three days

(upper)

and

eight days (lover) in simulated nest in an

environmental growth chamber.
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the temperature was dropped to 750 F., with no apparent discomfort to
the young.

At two days of age, the young were fed small (pea-sizé) pieces of
chopped minnows and chopped fillets of fish which had been dippéd into
cod liver oil. At first, the young were reluctant to eat; but by opéning
their mouths and introducing the fish, they soon snapped at anything
offered. A simulated Osprey-type whistle was used to initiate the
feeding response. The young were fed four times daily, at 8:00 AM,
12:00 noon, 4:00 PM, and 8:00 PM. |

As soon as there was no danger of the young dying from«handling;
they were weighed (see Figure 6) to the nearest 0.1 gram, immediately
prior to the n&on feeding. After the young had grown substantially
(approximately two weeks old), they were introduced into active nests in
the York River.

Another type of manipulation experiment was also attempted.” To
maximize fledging, one young was taken from each of four nests in which
three young had hatched, and was introduced, in each case, into another
nest in which only one young or addled eggs were present. In these
cases, the age of the introduced young was always matched with that of
the young already present in the nest.

Nesting Platforms

The purvose of constructing artificial nesting structures for
Ospreys is to attract nesting birds to an isolated area and to a struc-
ture which is virtually mammalian predator-proof. They are also pro-
vided to replace natural nesting sites which have been destroyed or that
are extremely vulnerable to weather and tidal conditions (ground nests).

Ames and Mersereau (196L) and Peterson (1969a) describe 21 nesting plat-



Figure 6. Ten day old Osprey being weighed.



forms they constructed on Great Island, in Connecticut. Postupalsky
(1966) describes cedar platforms in Michigan, while Valentine (1967)
describes a very elaborate type of platform, alsc utilized in Michigan.
Reese (1970) has constructed 133 platforms in Maryland, during the
period 1963 to 1969, all of which were made from scrap wood. All of
these structures have proven very successful in attracting Ospreys.

Aluminum poles, 15 feet long and 5 inches wide, with construction
similar to a "tick-tack-toe" board (see Figure T), were used as bases
for artificial Osprey nesting platforms in Virginia. These poles,
obtained from Navy surplus, were mounted with 30 inch long aluminum
prongs, placed at 90 degree intervals around the poles. Thé horizontal
angle of each prong was set at 40 degrees. The prongs were supported by
an aluminun brace, 15 inches lorg. ILined with chicken wire, this struc-
ture resembled a basket. After chcosing a platform location, a three to
four foot deep hole was dug using a post hole digger. The preconstructéd
platform was then eased into the hole, and the hole was filied with one-
half bag of cement, mixed with sana, oyster shells, and salt water.
Including the four-pronged basket, the installed height of the platform
averaged 13 feet. Before installation, nesting material was woven into
the chicken wire basket, hopefully to encourage the platform's use.
Areas where platforms were located included high points near water, in
open marshland and in peninsulas of open land, and on shorelines (see
Figure 8). 1In all areas where the platforms were set up, permission was
granted by the owner of the property.

Banding

Size 8, clip-on Fish and Wildlife Service aluminum bands, with prefix

608, were obtained, along with a banding permit, from the Bird-Banding
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Diagram of aluminum nesting platform.
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Side View

Occupied aluminum nesting platform located

in a high, open area near water,
island of New Point Comfort.

on the
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Office at Patuxent Wiidlife Research Center, Laurel, Maryland. Clip-on
bands were chosen over butt-end bands for their superiority of retention
on birds of prey (Berger and Mueller 1960). Plastic, wrap-around, color-
fast bands, representing six colors (red, yellow, blue, white, light and
dark green) were purchased from Mr. I. Denison of Belmont, County Durham,
England. These bands were used to band the 1970 nestlings. PBlack color
bands were added in'lQTl. Possible combinations using two color bands
and the aluminum Fish and Wildlife band, with no more than two bands per
leg, were found to give 288 combinations. This allowed for a distinct
color combination for each bird banded during the 1970 and 1971 seasons.
Because the combined height of two color bands (30 mm) was observed
equivalent to the length of the tarso metatarsus, it was suspected that
some irritation might result if the bands were not reduced in size.
Therefore, the 1970 bands were sanded down to 1C mm, and the bands
ordered for 1971 were made the smaller height (see Figure 9).

Stetistical Procedure

The student's t-test for unpaired data was used to compafe'the average
cluteh size (Table 4), average young per productive nest (Table T7), per
cent hatching in the manipulation experiment (Table 13), total number
fledging per productive nest and total number fledging per actiwve nest
(Table 9), for areas which were covered both in 1970 and in 1971. Dif-
ferences were considered significant at P £.05. Average clutch size
(Table L4) and average young per productive nest (Table 7) are recorded

with + standard error. The data in Table 11 are mean values with +

standard error.



Figure 9% Fledgling Osprey,
color bands.

showing position of
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RESULTS

Spring Arrival of Adults

| In 1970, the first Virginia adult Osprey seen was aAmale; in the
York River, on the 28th of February. In 1971; this samé méle‘was first
seen on the 25th of February, and again, it was the first bird séen that
season. Bent {(1937) reported that the earliesf arrival date for a
Virginia Osprey was February 17th, at Newport News. Though thésé are
the earliest arrival dates, the majority of the adﬁlts arfived bétween
the 8th and the 15th of March.

The total nuzber of active nests (from which déta wéré collected)
and their division into the five categories mentioned earlier ié
summarized in Table 1. Thé incréase in nests from 1970 to 1971 is
quite substantial in the Rappshannock River, York River, Fleets Bay,
and in the total for the whole state. However, as already mentioned,
this was due to the improved methods of surveillance and the increase of
area covered, and not due to an observed population rise. Inaccessible
nests, forming a large percentage of categories 1, 3, and 5, were
included in the total young production figures in Table 9, because the
authcr felt that, if omitted, one might be mislead as to the precise
status of each area. TFor examplé, in 1971, comparing the total of
Column 1 (Table 1) to those of Columns 3 and 5, one can see that 126
nests were inaccessible, and did not produce young (Column 1). A total

of 63 nests produced young (Columns 3 and 5), and thus, the ratio of
29
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nonproductive to productive nests is 2:1. Columns 2 and 4 list
accessible nests, and their ratio is approximately 1:1. Therefore,
excluding the inaccessible nests, it would appear that 50 per cent of
the nests produced young, when actually only 42 per cent (Table 9) of
the nests were productive. The high numbers in Column 3, relative to
Column 4, for the York River, Rappshannock River, Fleets Bay, and the
Eastern Shore, reflect the lateness of the surveys made in the 1970
season. In all instances, the areas were not covered until June 1lst, or
later. Thus, viable eggs were already hatched, and clutch size could
not be determined.

The approximate square nautical mileage and nest density for 100
square miles in each study area, in 1971, is reported in Table 2. The
James River, with a nest density of 3.75 is conspicuously below the
norm for the state, which is 32.75. The highest nest density, 95.74
nests per 100 square miles, was found in New Point Comfort. Though the
Ocean area, as a whole, had a very low nest density, thére was a
relatively large population on Mockhorn Island, found in this area. On
this island, suitable nesting habitaf occurs in narrow patches for a
distance of six miles. In 1971, 22 pair of Osprey nested here. Another
arca of high Osprey density was.Rosegill Lake, a small pond (less than
0.5 sq. miles) in the Rappahannock River area, which supported 11 active
nests. More typical of the remaining areas was the even distribution of
the species.

The various types of structures on which Ospreys build their nests
can be found in Tables 3a and 3b, and in Appendix Table 2. These
structures can be divided into two types---Natural, consisting of dead

snags, live pines, bald cypress, and live hardwood trees (Table 3a),



TABLE 2

OSPREY NEST DENSITY, 1971

Approximate Nest Density
Ares, Square Miles Nest/100 sqg. miles

(Nautical)
J.R. 160 3.75
C.R. 29 h1.37
Y.R. 91 : 30'76
M.B. 72 : 23.61
N.P.C. L7 .95.'f1; _
R.R. 170 51.76%
F.B. k2 | 69.0L.
Ocean 360 16.11%
Bay 116 62.93%
Total 1,087 ’ 32.75

* Values adjusted to include all nests. See Appendix Table 1.
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TABLE 3sa

TYPES OF NATURAL NESTING STRUCTURES USED BY OSPREYS, 1970-1971

Live Trees

Live Pines Bald Cypress Quercus sp.
Dead P. virginiana Taxodium Liriodendron sp.
Area Snags P. taeda distichum Platanus sp. Total
J.R. TO 0 0] 2 0 2
T1 -0 0 5 0 5
C.R. 70 - - - - -
71 0 0] 12 0 12
Y.R. 70 0 0 0 0] 0
T1 5 0 , 0 0 5
M.B. TO 9 0 0 0 9
T1 5 0 0 0 5
N.P.C. T0O 15 L 0 1 20
71 T 6 0 0 13
R.R. T0 15 10 0 1 26
T1 15 17 ' 0 2 34
¥F.B. T0 10 2 6] 1 13
71 9 L 0 1 1k
Ocean TO 22 2 0] 1 25
71 25 1 0 1 27
Bay T0 - - - - -
71 26 L 0 2 32
% of Total
T0 36.6 9.3 1.0 2.1 4g.0
T1 29.8 10.4 5.5 1.9 L7.6



TABLE 3b

TYPES OF MAN-MADE NESTING STRUCTURES USED BY OSPREYS, 1970-1971

Channel Channel
Markers Markers Duck
Area Day Light Blinds Others¥ Total
J.R. T0 1 0 0 0 1
T1 1 0 0 0 1
C.R. TO - - - - -
T1 0 0 0 0 0
Y.R. 70 1 3 3 L 11
T1 3 T 8 5 23
M.B 70 2 2 1 1 6
T1 7 b 0 1 12
N.P.C. 70 7 11 6 6 30
71 7 11 L 10 32
R.R. 70 6 11 8 6 31
71 8 13 1h 8 43
F.B. T0 0 3 1 0 h
71 2 I 9 0 15
Ocean TO 0 3 2 11 16
T1 0 1 0 18 19
Bay T0 - = - = -
71 1 6 L 6 17
% of Total
70 8.8 17.0 10.8 14k 51.0
TL 9.4 1k.9 12.6 15.5 52.4

¥See Appendix Table 2 fer Classification of "Other" Man-Made Nesting
Structures,
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making up 49 ver cent of the total in 1970 and L47.6 per cent in 1971;
and Man-made, consisting of a myriad of diverse structures (Table 3b
and Appendix Table 2), making up 51 per cent of the total in 1970 and
52.4 per cent in 1971. By far, the most predominant type of structure
used was the dead snag (see Figure 10), which was the site of one-third
of all the nests. The composition of the snagg was difficult to ascer-

tain, but Virginia Pine (Pinus virginiana), Loblolly Pine (Pinus taeda),

Live Oak (Quercus virginiana), other Oasks (Quercus sp.), and Red Cedar

(Juniperus vireiniana) could be recognized. The remaining natural nest

sites consisted of Virginia Pine, Loblolly Pine, Bald Cypress (Taxodium

distichum), other Naks, Tulip Trees (Liriodendron tulivifera),. aid
s > b E)

Sycamores (Plztanus oncidentalis). Nesting structures located over

water made up the largest percentage of man-made structures used. These
structures inclucde both lighted and day éSee:Figure'li) channel markers,
and duck blinds.
Eges

The approximate dates of the first egg laid per nest during the
1970 and 1971 breeding seasons are represented in Figures 12 and 13.
These dates were established by field observation of clutches at various
stages during the laying reriod, or by the age of the young in the nest.
For example, if one egg wes observed in the nest during the first sﬁrvey
and the nest was later known to contain 2, 3, or 4 eggs, then one day
was subtracted from the First observation date, thereby giving the
approximate date of the laying of the first egg. Iftwo or thrée eggs
ware present initially, and later mcre were observed, then three or five
days were subtracted. This allowed two days between laying, which is

thought to be the freguency of laying. If young were present, their age



Figure 10. Osprey nest located on a dead snag
at New Point Comfort.
(Courtesy Dick Bushnell, photo)



Figure 11.

Osprey nest located on a lighted channel marker
at New Point Comfort.
(Courtesy Dick Bushnell, photo)
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FIGURE 13

APPROXIMATE DATE OF FIRST EGG LAID -~ 1971
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was approximated, and this value was added to the incubation pericd of
35 days (Spitzer pers. comm.), and then subtracted from the date on
which the young were first seen. In 1970, though the first egg laid was
in March, the major laying period extended from April 3 to Apfil 27,
with an apparent peak on the 19th or 20th. During 1971-,. the major
laying period was more dispersed, extending from April 3 to May 1. The
highest peak for 1971 was reached on April 11.

Clutch size data are presented in Teble k. The total average clutch
size was almost identical for 1970 and 1971, being 2.87 and 2.85 respéc-
tively. Within each area, the values fluctuated somewhst more, but the
differences were not found to be significant. The percentages of 2-, 3-,
and 4- egg (see Figure 1b) clutches are found in Table 5. As with the
average clutch size, the total percentages are almost identical from 1970
to 1971.

Causes of egg loss are reported in Table 6. Disappearance of eggs
between survevs indicates the greatest loss, 58 per cent, for both 1970
and 1971. It can only be speculated as to what happened to tﬁeée eggs,
but very probably, they broke under the weight of the incubating female,
or by the combined weight of the female and the internal pressure built
up by a decaying egg or embryo. Eggs classified as "Eggs Collected"
account for a considerable loss of eggs (reasons for collection have
already been discussed). "Eggs Collected for Experiment" were freshly
laid eggs used for the manipulation experiment. The number of eggs found
dented, broken, cracked, or with small vin holes increased from 1970 to
1971, from three per cent to gix per cent. ZEggs found dented were
reported only for 1971l. UNests in which dented eggs were found ranged

from open water nests with deep, well-lined cups, to a photographic blind
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TABLE L
NUMBER OF ACTIVE OSPREY NESTS WITH KNOWN EGG PRODUCTION,

INDICATING CLUTCH SIZE AND AVERAGE CLUTCH SIZE PER AREA, PER YEAR

No. of HNests
Producing Given

No. of No. of Number of Eggs Average
Area Nests Eggs 2 3 L Clutch Size
J.R. 70 0 0 0 o 0 0.0
T1 L "1l 2 1 1 2.75 + .L8
Y.R. 70 5 1k 2 2 1 2.80 + .37
71 18 52 5 10 3 2.88 + .16
M.B. 70 2 6 0 2 0 3.00 + .00
Ti T 20 1 6 0 2.86 + .1k
N.P.C. 70 28 83 5 19 4 2.96 + .11
T1 28 83 6 17 5 2.96 + .12
R.R. 70 b 10 2 2 0 2.50 + .29
T1 33 9k 8 22 3 2.85°+ .10
F.B. 70 2 6 0 2 Q. 3.00 + .00
T1 T 19 3 3 1 2.71 *+ .29
Ocean 70 11 30 L 6 1 2.73 + .19
71 16 46 L 10 2 2.88 + .15
Bay TO - - - - - -
71 T 17 L 3 0 2.43 + .20
Total  TO 52 149 13 33 6 2.87 + .08
T 120 342 33 T2 15 2.85 + .06



Figure [h.

Typical ~-egg clutch of Osprey
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TABLE 5

PERCENTAGE OF NESTS PRODUCING GIVEN NUMBER OF EGGS AND YOUNG

% of Nests Producing % of Nests Producing
Given No. of Eggs* Given No. of Young*#*
Area 2 3 4 1 2 3
J.R. 70 - R - 0.0 0.0 0.0
71 50.0 25.0 25.0 0.0 0.0 0.0
C.R. 70 - - - - - -
Y.R. 70 40.0 40.0  20.0 33.3 66.7 0.0
71 27.8 55.6 16.7 33.3 66.7 0.0
M.B. 70 0.0 100.0 0.0 0.0 100.0 0.0
71 14.3 85.7 0.0 16.7 66.7 16.7
N.P.C. 70 17.9 67.9 14.3 9.5 66.7 23.8
71 21.4  60.7 17.9 36.4 - 27.3 36.4
R.R. 70 50.0 50.0 0.0 38.2 35.3 26.5
71 24,2 66.7 9.1 32.4 41.2 26.5
F.B. 70 0.0 100.0 0.0 20.0 60.0 20.0
71 42.9 42,9 14.3 58.3 25.0 16.7
Ocean 70 36.4 54.5 9.1 42.3 50.0 7.7
71 25.0 62.5 12.5 55.6 22,2 22.2
Bay 70 - - - - - -
71 57.1 42.9 0.0 - 50.0 16.7 33.3
Total 70 25.0 63.5 11.5 30.8 50.5 18.7
71 27.5 60.0 12.5 39.2 37.3 23.5

#Refer to Table 4 for Egg Data
*%Refer to Table 7 for Young Data



TABLE 6

L5

CAUSES OF OSPREY EGG AND YOUNG LOSS 1970-1971

Cause of Loss

1970
Eggs

Young

1971
Eggs

Young

Dissappeared bet-
ween Surveys

Eggs Collected

Young Found Dead
Unknown Cause

Eggs Found Dented,
Broken,Cracked or
With Fin Hole

Eggs Cocllected for
Experiment

Predation

Wind

Heat

Taken by Humans

Sent to
Connecticut*#

Fell from Nest
and Starved

62 (58)*

30 (28)

3 (3)

9 (8

2 (2)

18 (50)

8 (22)

2 (5)

1 (4)

5 (14)

2 (6)

139 (58)

64 (27)

15 (6)

21 (8)

2 (1)

17 (65)

5 (19)

1 (4)

3 (12)

Total

* Numbers in Parentheses Indicate Percent

*%See Page 48

106 (100)

36 (100)

241 (100)

26 (100)



L6

nest in which no cup was present, the egg being exposed on the bare ply-
wood roof. Predation, probably by humans, accounted for the loss of

nine eggs in 1970. Nests blown down by wind accounted for the loss of
two eggs in 1970 and for two eggs in 1971. Ames and Mersereau (196L)
report egg loss due to raccoons and other land mammals, and to high
tides. These causes of loss were not observed in the Virginia population.
Youwng

Numberé of young produced for nests producing young (Table T)
ranged from 1.50 young to 2.1h4 young per productive nest during the
1970 and 1971 ssasons. For both years, the averages were almost
identical (differences were not statistically significant). Table 5
reports on the éercentége of nests containing either l; 2; or 3 yoﬁng.
In 1970, productive nests with two young were more abundant (50.5 per
cent) than productive nests with one young (30.8 per cent) or three
young (23.5 per cent). In 1971, productive nests with one young were
more sbundant (39.2 per cent) than productive nests with two young
(37.3 per cent) or three young (23.5 per cent).

Causes for loss of young are summarized in Table 6. In 1970, a
total of 36 young were lost, representing a mortality rate of 16.1 per
cent. Fewer young were lost in 1971 (26, at 10.8 per cent mortality).
As in the case of the eggs, the greatest cause of young lcss (50 and 65

rer cent) was their disappearance between surveys. In these instances,

0]

of the young were left behind. Many young in accessible nests

=]

o signs
were thought to have been taken by humans, but this form of loss, except
in one instance, has not been documented. In inaccessible nests, the

loss might have been caused by some natural predator as discussed in

Reese (1970) and in Ames and Mersereau (1964). Young that died in the



TABLE 7

NUMBER OF ACTIVE OSPREY NESTS WITH KNOWN YOUNG PRODUCTION,
INDICATING THE NUMBER OF NESTS PRODUCING GIVEN NUMBER OF YOUNG,
AND AVERAGE YOUNG PER PRODUCTIVE NEST

Number of Nests

Nests With  Number  Producing Given Average
Known of No. of Young Young/Productive

Area Young Young i 2 3 Nest
J.R, 70 0 0 0 0 0 0.0

71 0 0 0 0 0 0.0
C.R, 70 - - - - - -

71 4 6 2 2 0 1.50 + .29
Y.R. 70 3 5 1 2 0 1.67 + .33

71 9 15 3 6 0 1.67 = .17
M.B. 70 2 4 0 2 0 2.00 * .00

71 6 12 1 4 1 2.00 + .26
N.P.C, 70 21 45 2 14 5 2.14 * ,10

71 22 44 8 6 8 2.00 * .19
R.R. 70‘/ 34 64 13 12 9 1.88 £ .14

71 34 66 11 14 9 1.94 = .13
F.B. 70 5 10 1 3 1 2,00 £ ,32

71 12 18 7 3 2 1.58 * .23
Ocean 70 26 43 11 13 2 1.65 + .12

71 9 15 5 2 2 1.66 £ .29
Bay 70 - - - - - -

71 6 11 3 1 2 1.83 + .40
Total 70 91 171 " 28 46 17 1.88 + .07

71 102 187 40 38 24 1.84 = .08
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nests of unknown causes accounted for the second highest (22 and 19

per cent) loss of youhg. Eight youngbwere collected from the Rappa-
hannock River area, and sent to maintain the declining Connecticut

River Valley population. Two other young wéré lost when their nest

on top of a day channel marker was blown down during a severe windstorm
in 1970. Also, in 1970, two fledgling young were found dead at the base
of their nests, apparently having died from starvation. Both appéared
to have lost their balance, and had fallen to the ground where their
parents would not care for them. In 1971, one eight day old bird was
found dead in its nest, apparently having died from heat exhaustion

the previous day. During the survey, the author had often seen boats
tied up to or near the channel markers vhere Ospreys vere nésting.

Under these circumstances, the femsle leaves the nést and circles over-
head. If the temperature is either too hot (as in the case above) or
too cold, the embryos in the exposed eggs as well as the young might die.
This is thought to have happened in the above instance; and méy account
for scme loss of youngrthat died from unknown causes.

Hatching success for nests producing young and for active nests is
described in Table 8. Because egg data were lacking from the James River,
Mobjack Bay, and the Eastern Shore-Bay Side, in 1970, hatching success
for these areas could not be caldulated. The Chickashominy River is also
not included in this table because there were no data collected for eggs
in 1971. Highest percentages for hatching for productive nests occurred
in the Rappaharnnock River area and in New Point Comfort for 1970. Similar
percentages of hatching for productive nests occurred in all areas in
1971. For active nests, New Point Comfort was highest in 1970 with 49

per cent hatching. The percentages for 1971 fluctuated between O and 60



TABLE 8

OSPREY HATCHING SUCCESS, 1970-1971

Productive Nests

Active Nests

1970 1971 1970 1971

Area E Y* % E Y* % E % E A
J.R - - - 0 o0 00 - - 11 00
Y.R. 0 o 00 24 14 58 14 00 52 27
M.B. 0 o0 00 18 12 67 6 00 20 60
N.P.C. 55 41 75 61 39 64 83 49 83 47
R.R. 4 4 100 56 36 64 10 40 94 38
F.B. 3 1 33 17 10 59 6 17 19 53
Ocean 22 10 45 19 11 58 30 33 46 24
Bay - - - 6 4 67 - - 17 24
Total 84 56 67 201 126 63 149 38 342 37
Calculated '

Totals**%*% 336 222%*% 66 373 240 64 40 881 27

* Y Values Same for Active Nests, 1970-1971

**% Rounded to the Nearest Whole Number
*%% See text p. 17
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per cent, for the James River and Mobjack Bay areas respectively.
Compariscn of the total hatching success and of the calculated hatching
success for both productive and active nests for the two years studied,
reveals almost identical values for productive nests, but quite dif-
ferent values for active nests. Observed per cent hatching (data col-
lected from accessible nests) for active nésts was 38 and 37 per cent for
1970 and 1971, while calculated hatching rate was 4O per cent and 27 pér
cent for 1970 and 1971. Because the calculated values include data for
the whole population (both accessible and inaccessible nests); they
likely give a better indication of thé per cent hatching;

Table @ gives all of the data on young productivity for 1970 and
1971. Of primary importance is the column marked "Number Fledging Per
Active Nest". The rest of the data are provided in corder to explain how
the numbers for fledging per active nest weré resoived. Thé highest
value determined was the 1.16 young found in New Poimt Comfort ia 1971.
New Point Comfort and the York River were the only areaé reported to
have an increased production rate from 1970 to 1971, while the remaining
areas showed a decrease in rate. The largest decrease can be seen in
the Bastern Shore-Ocean Side, where fledging success decreased almost 50
per cent. The overall productibn figures were down 28 per cent from 1970,
though differences between numbers fledging per productive nest for 1970
and 1971,Aand between numbers fledging per active nest for 1970 and 1971;
were not statistically significént. The James River, for the second
straight year, did not produce a single young.

The average number of young fledging for both 1970 and 1971, and
the minimal annual rate of decline for Virginia Ospreys are summarized

in Table 10. A4As expected, New Point Comfort has the lowest calculated
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TABLE 10

(MINIMAL)¥* ANNUAL RATE OF DECLINE OF VIRGINIA OSPREYS

Average of Total No.

Fledging Per Active Nest Annual Decline %
Area | 1970 - 1971 1970 - 1971
J.R. 0.00 . | 18.5
C.R. 0.42 12.0
Y.R. | 0.60 - 9.2
M.B. : 0.72 . 7.3
N.P.C. | 1.07 17
R.R. 0.93 3.9
F.B. 0.6k | 8.6
Ocean Q.78 6.4
Bay ' 0.52 10.4
Total 1 0.80 6.1

- ¥See page 17 for equation.



annual rate of decline, while the James River has a maximum of 18,5 per
cent annual rate of decline. Other areas with apparently severely
declining populations are the Chickahominy River (12.0 per cent),
the Eastern Shore-Bay Side (10.4 per cent), and the York River (9.28 per
cent). These percentages are calculated values and are not baséd on
observed population decreases.
Egg Data

All of the 30 eggs collected in 1970, and 67 of the 85 collected in
1971 were used to measure eggshell ohanges. Data acquired from Anderson
and Hickey (1970) provided the pre-1947 eggshell measurements. Using the
weight changes from Anderson and Hickey (1970) and the index of shell
thickness described by Ratcliffe (1967), the Virginia eggshell data,
summarized in Table lla, can be compared to the pre-194T data. All
study areas had shell weight, shell thickness, and thickness indexes
lower than the pré—lQhT eggs. As indicated in Table 1lla, changes of
eggshell weight ranged from 2.0 to 37.9 per cent in 1970, and-from 6.1
to 26.4 per cent in 1971. Per cent changes for Ratcliffe's (1967)
thickness index are also indicated in Table 1la. The changes noted
here are somewhat greater than the weight changes, and indicate a
reduced shell thickness of up to 38.2 per cent. The extreme variance
between yesrs for the York River and Mobjack Bay should be noted. Table
11b reveals that the volume of the eggs had not decreased as drastically
as the paramcters of weight and thickness.

Table 12 summarizes the stages of embryonic development of the
addled Osprey eggs collected for 1970 and 1971. Though nearly all of

the eggs, 73 per cent in 1970 and 60 per cent in 1971, appeared infertile,

it should be mentioned that the state of decomposition varied considerably,
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TABLE 11b

COMPARTISON OF NONVARTABLE EGGSHELL DATA

Length Breadth _
Ares o (cm) (cm) L/B Ratio Volume*
L B '
East U.5.963 6.05 +# 0.02 4,59 + 0.07 1.33 + 0.00%  68.71 + 12.17
Pre 1947 , =
J.R. 71 6 6.13+0.11 L.56 +0.07 1.35 + 0.033 64,83 + 2.22
C.R. 71 4 6.26 +0.08 4,58 + 0,18 1.37 + 0.035  67.28 + 6.03
Y.R. 70 5 6.23 #0.07 L,69 + 0.05 1.33 + 0.022  69.4% + 1.57
7L 17T 6.06 + 0.06 L.54 +0.03 1.33 + 0.01% 63.6¢ + 1.0k
M.B. 70 2 6,18 + 0.0k 4,49 +0.02 1.3% + 0,003 63,32 + 0.73
T4 3 6.17 + 0.0k 14,59 + 0,07 1.35 + 0.020 66.03 + 2.08
N.P.C.TO 1 6.16 + 0.05 k4,62 + 0,04 1.33 + 0.01L 66.88 + 1.30
71 10 5.98 + 0.10 L.5C + 0.0h  1.33 + 0,017 61.52 + 1.7k
R.R. 70 6 6.19 + 0.13 L.h7 +0.07 1.39 + 0.0k7T  62.98 + 1.75
71 11 5.98 + 0.05 L.51 +#0.03 1.33 +0.012  62.2h + 1.09
F.B. TL 1 5.96+0.00 h.h1 +0.00 1.35+0.000  59.33 + 0.00
Ocean 70 7 6.24 + 0.08 L4.62 + 0.0h 1.35 + 0.019  67.61 + 1.h47
71 10 6.22 ¥ 0.06 4.65 + 0.06 1.3k + 0.015  68.49 + 2.00
Bay 71 b .1k + 0,14 L.57 +0.02 1.3k +0.030 65.21 + 1.70
Total 70 30 6.20 + 0.0k L.59 + 0.03 1.35 + 0.012 66.46 + 0.78
71 66 6.08 ¥ 0.03 L.55 + 0.02 1.3k +0.007T  6h.36 + 0.69
Sue Total 96  6.12 + 0.02 4.57 + 0.02 1.3k + 0.006  65.02 + 0.5k

¥See text, page 18.



TABLE 12

STAGE OF EMBRYONIC DEVELOPMENT OF OSPREY EGGS COLLECTED, 1970 and 1971

No. of Eggs With

No Development Stages of Development (Weeks)

Area Apparent 1 2 3 L 5.
J.R. 71 h(6é)* 1a7) 17
C.R. 71 3(75) 1(25)
Y.R 70 5(100)

T1 11(65) 6(35)
M.B. 70 1(50) 1(50)

71 2(66) 1(33)'
N.P.C. 70 8(73) 2(18) 1(9)

T1 5(50) 2(20) 1(10) (20)
R.R 70 5(83) 1(17)

71 T(64) 1(9) 3(27)
F.B. 71 1(100)
Ocean  T0 L(57) 2(29) 1(1k)

T1 3(27) 5(45)  2(18)  1(9) :
Bay T1 4(100)
Total TO 22(73) 3(10) 2(7) 1(3) 2(7) 0

T1 L0(60) 15(22)  4(6) 5(7) 2(3) 1(1)

¥Numbers in parentheses indicate per cent.
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and that signs of ferfility might have been overlooked. TFertility, as
used here, means formation of a zygote (Ames 1966). Fertilized eggs
with one week old embryos were most numerous, representing 10 per cent
in 1970 and 22 per cent in 1971. The combined yearly totals for
fertilized eggs decreased with the increasing state of the developing
embryo.

Manipulation Experiments

The results of the manipulation experiments are summarized in Table
13. Hatching success for the controls, Croup I, was identical to that
observed in the field in 1970. The experimentals, Group II, failed to
hatch, ar . the percentage of embryonic development was significantly
lower (P .01l) than the controls.

Of the five young hatched in the control group, only one reached
fledging age. Two of the remaining four hatched cut successively in
the lzboratory, but due to improper facilities after hatching, died of
heat exhaustion. Another young developed to the pippiné stage; but be-
cause of a birth defect, died before completely hatching. Two eggs,
upon pipping,.were lmmediately introduced into Clay Bank Nest-13, in
the York River, in order to prevent additional loss due to inadequate
laboratory facilities. Both eggs completed hatching, but one of the
young disappeared when it was one week old.

When the two eggs were introduced into CB-13, the three eggs, already
present in the nest, were colleéted and placed in the incubator. Two of
these hatched, and were raised in the laboratory,as describedbearlier.
Becdy weight gain and weight of food ingested for these two hatchlings are
summarized in Appendix Table 3. When these young reached 12 and 16 days

old, they were introduced into nests in the York River. The 12 day old
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young was placed in nest CB-5, and the addled egg present was collected.
The 16 day o0ld bird was placed in its original nest along with its
adopted peer. Both of these young fledged.

In this study, five of the seven nests were found to contain
second clutches. It is believed that the eggs collectéd from Brandon-1
and from Savage-l were probably not full clutches, because upon later
examination, these nests contained only one egg. These single eggs were
thought tc be the fourth and third egg of the respective clutches; thére-
fore, with one egg remaining, the stimulus to relay was not released:
The time period between loss of first clutch'and relaying was approxi-
mately three weeks.

Hatching success for renesting greatly improved. In the controls;
six out of eight eggs, 75 per cent, hatched, while one out of five; 20
per cent, hatched in the experimentals. Of the fcur young taken from
nests in which three young wefe present, all were accepted by their
"foster parents", including those young which approached fledgingez.sge.

Platform Utilization

Table 14 summarizes the utilization of platforms erected in Virginia,
during this study. Of the 20 platforms constructed, six were used for
the first nesting (see Figure 8, page 26). "Frustration" nests, which
adult birds build after they have lost their eggs or young late in the
nesting season and in which no eggs are laid that season, accounted for
four more utilizations.

The number of nestlings color baﬁded for each area is summarized in
Table 15. In 1970, 11Lk birds were color banded, while in 1971, the num-
ber was increased to 143. Six additional young were banded in 1970, but

were not color banded.



TABLE 14

UTILIZATION OF ALUMINUM PLATFORMS BY OSPREYS, 1971

Number Used Number Used As

Number For First Frustration Total Number
Area Constructed Nesting Nests Used
N.P.C. 9 3(33)* 2(22) 5(56)
Ocean 11 3(a7) 2(18) 5(L45)
Total 20 6(30) L(20) 10(50)

¥Numbers in parentheses indicate per cent.



TABLE 15

NUMBER OF OSPREYS COLOR BANDED IN EACH STUDY AREA, 1970-1971

Area 1970 1971 Total
C.R. - 5 5
Y.R. 3 15 18
M.B. 2 Q 11
N.P.C. 37 43 80
R.R 44 42 86
F.B. 3 13 16
Ocean - 25 | 10 . 35
Bay - 6 6

Total 114 143 - 257



DISCUSSION

The reproductive failure witnessed in the Osprey and other
raptor populations throughout North America and Europe is also being
experienced in Virginia's Ospreys. The number of young fledged per
active nest in the study area dropped from 0.96 young per nest in 1970,
+to 0.69 young per nest in 1971. Earlier fledging data for Virginia
(Pcstu_palsky 1969, adapted from Tyrrell 1936) indicate that 1.60 young

fledged ver active nest in 1936. As Henny and Wight (1969) have shown,

ool

eliminating shooting as a cause of mortality, only 0.95 young fledged

can maintain a stable population. This would seem to indicaté that the
1970 popnlaticn was producing enough young to meintain a stsble popu-
lation. However, by including shooting as a nortality factor? the number
of young needed increases to 1.22 to 1.30. At the present fledging rate,
Virgirnia's Osprey populaticn is declining (calculated value, not observed
decline) at the rate of 6.1 per cent annually.

The Jemes River study area is of particular concern. No young were
produced on this river during the two yesrs it was studied. This large
river is well suited for the Osprey, providing it with numerous nesting
sites and nc apparent lack of food. However, the low numbers of breeding
birds found there indicate that this river system has been suffering low
reproductive success for a number of years. Though no early population
data are availeble, the population crash in this area might have paralled
that reported in Connecticut by Ames and Mersereau (1964), Ames (1966),

Peterson (1969a), and Spitzer (1970a). The minimum annual rate of

6L



decline for the James River population was calculated as 18.5 per cent,
and is the highest rate of decline that can be calculated using Henny
and Wight's (1969) equation. However, as indicated by the 30 per cent
annual decline actually found is the Connecticut population, the calcu-
lated value may be low and misleading.

Other areas fledging low numbers of young include the York River in
1970, with 0.45 young fledged per active nest, and thé Bay and Ocean sides
of the Eastern Shore, in'1971, fledging 0.52 and 0.5L4 respectively. The
Ocean population suffered a 50 per cent decline in the number of young
fledged from 1970 to 1971. The low hatching success (Table 8) of the
Eastern éhore may be related to the heavy contamination cf this area by
DDT, whick is still used extensively, particularly on the sweét corn Crop.
The Rappahannock River, though showing a 25 per cent reduction of young
fledged in 1971, hes the highest fledging rate for any river system in
Virginia. ©New Pcint Comfort fledged 1.16 young per activé nest in 1971.
The high fledging rate i +this area approximates the stability 1évél;
For comparison of Virginia population figures with other North,American
populations, see Reese (1970).

Low hatching rate, as a reason for poor reproductive success of
Ospreys, has been reported by Ames and Mersereau (196k4), Ames (1966),
Postupalsky (1968), Wiemeyer (1970), and Spitzer (1970a). The hatching
rate for the Virginia population in 1971 (Table 8) was 27 per cent, and
is thought to have accounted for the reduced fledging rate for that
season. Nestling mortality for 1971 was lower (10.8 per cent) than in
1970 (16.1 per cent), and was therefore eliminated as a possible cause
for the reduced fledging rate.

In examining the contents of the Virginia Osprey eggs, it was found

65



that infertile eggs comprised the largest percentages (73 per cent in
1970, 60 per cent in 1971). However, as mentioned earlier, in many
cases, the eggs were badly decomposed, and the signs of fertilization
might have been overlooked. Reasons for thinking that embryos were over-
looked can be found in Ames (1966), who reported a minimum of 73 per cent
fertilization in 15 fresh eggs from Connecticut, and a minimum of 93 per
cent fertilization in 31 eggs from Maryland. This high rate of fertility
was also reported by Spitzer (1970a), in which six of nine Connecticut
eggs contained embryos. These latter data suggest that sterility is not
a cause for the lowered hatching rate in Ospreys. Because more decaying
embryos were found in the early stages of development, it can therefore be
suggested that the older embryos have a greater chance of survival.
Average number of eggs per clutch (Table U4) and average number of
young produced per productive nest (Table T) have not wvaried from the
information published before 1947 by Tyrrell (1936) and Bent (1937). If
some environmental factor such as pesticide contamination is the cause
for some nests failing to produce young, then it would seem that birds

which léy eggs that:hatch, have either Tover body contamination or lower

equilibrium levels. Another explanation might be that some birds which can

resist high levels of pesticide are subject to selective pressure. In
Virginia, the apparent poor hatching success for the James River, York
River, and Eastern Shore, as opposed to the high hatching success for the
New Point Comfort and Rappahanndck River areas, is thought to be due to
the varying levels of environmental pollutants. However, there are no
data available at this time to support this suggestion.

Although results of the pesticide analysis of Virginia Osprey eggs
were not available at the time of the writing of this paper, other workers

have reported levels of DDT and its metaholites, DDD and DDE (Ames and
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Mersereau 1964, Ames 1966, and Risebrough et al. 1968b), polychlorinated
biphenyls (Risebrough et al. 1968b), mercury (Johnels and Wéstermark 1969),
and lead (Bagley and Locke 1967) in Osprey eggs and tissues in other

areas. Ames (1966), analyzing Osprey eggs and fish samples from
Connecticut, a declining population, and from Maryland, a stable popu-
lation at that time, found that the Connecticut eggs contained 1.7 times
more DDT than the Maryland eggs. DPesticide concentrations in the focd
items collected were five to ten times greater from Connecticut. DDT and

its metebolite residues in Connecticut alewifes (Alosa pseudoharengus)

as reported by Ames (1966), contained 2.2 ppm (parts per million). In

Virginia, alewifes collected in the James River and the Rappahannock

River contained 0.35 and 0.28 ppm of DDT and its metabolites, respectively

(Barnard 1971). The low levels in these fish indicate thet the Virginia

estuarine systems are less contaminated than'the Connecticut systemn.
Peakall (1970b) mentions that DDT, causing induction of hepatic

enzymes which metabolize estrogen, might cause a delay in the repro-

ductive cycle of some birds. This symptom of DDT contamination'was

not grossly apparent in the Virginia Osprey population in any area studied

auring the twe years. Most of the first eggs of é clutch, as indicated

in Figures 12 and 13, were laid during thermonth of April, which is

typical for the species in Virginia. However, the few scattered clutches

laid in late May , could indicate DDT inhibition of laying. The only

. published case of atypical laying in Ospreys was reported by Grabarck

(1969). This worker documented the laying of an egg in late August, in

his Annapolis, Maryland study area.

The effect of DDE on eggshell changes has been documented by Porter

and Wiemeyer (1970) and by Peakall (1970b). Comparing eggshell weight



changes with data provided by Anderson and Hickey (1970), for the period
prior to the widespread distribution of DDT, shows that eggshells from
Virginia Ospreys have undergone an average decrease in weight of 15.7 per
cent. This figure approximates the 25.1 per cent decrease in eggs from
the declining New Jersey population, and 1s substantially lower than the
2.0 and 2.8 per cent decrease in eggshell weight for Virginia and Maryland
eggs, during the periods 1940 to 1946, and 1955. Decrease in eggshell
weight from 12.6 to 17.0 per cent reflects an increase in freguency of
eggs found dented, cracked, broken, or with pin holes, and provides a
possitle explanation for the lowered hatching and fledging rates in 19T71.
Although eggshell weight reduction was as high as 37.2 per cent, and=the
eggshell index reduction was as high as 38.2 per cent, no eggs were seen
lacking shells, as Grabarck (1969) reported for three eggs;in Annapolis,
Maryland. However, this type of shell reduction has been reported in
Brown Pelicans (Risebrough et al. 1969). The apparent relationship of
lowered eggshell thickness and increased embryonic mortality is not
always true. Spitzer (1970a) has indicated that while some Connecticut
Csprey eggs had reduced shell thicknessés of up to 25 per cent, some eggs
showing no reduction of shell thickness still confained dead embryocs.
The conditicn of some Virginia eggs would tend to support this finding.
The manipulation experiment which attempted to determine if hatching
failure in the experimentals was due to breakage, loss to predation, or
~embryonic mortality indicated tﬁat embryonic mortality was the leading
factor involved. This experiment also supports the finding of Spitzer
(1970a), who transferred clutches from Maryland to Connecticut, and vice
versa, to determine if the cause of poor hatching success was due to ab-

normal parental behavior, or if it was due tc a factor intrinsic to the
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egg. Hatching rates for the switched eggs equalled that normally found
in the area from which the eggs were initially incubated, thus suggesting
that hatching failure was intrinsic to the egg. Both experiments in this
study and in those of Spitzer (1970a) suggest that abnormal behavior or
breakage of eggs are not major reasons for embryonic mortality.

Tyrrell (1936), Ames (1966), and Reese (197027 have reported that
Ospreys will relay a second slutch of eggs if the first clutch is lost
or taken. The nests in which eggs were relayed, were those in which the
first eggs were taken (or lost) in early spring (Ames 1966), from April
28-29 (Tyrrell 1936), and from May 27-28 (Reese 1970). 1In order to
insure renesting in this experiment, eggs were collected as soon as
possitle, Aprii 10-11. Tyrrell (1936) found that seven of eight nests
at Smith's Point contsined a second clutch, while irn the present study,
five out of seven were found. In both cases, the second clutch size
was lover (2.0 for Tyrrell 1936, 2.6 for this study) than the first
clutch (average 3.0). However, the second clutches in the manipulaticn
experiment had a higher rate (54 per cent) of hatching than that of the
first clutch.

The success of the renesting experiments has far reaching impli-
cations for Osprey management programs, and could provide a means by which
the cther declining populations of Virginia and North America could be
sustained. If comparable experiments were conducted on a larger scale,
the number of young Ospreys produced in an area could be greaﬁly enhanced.
A sample experiment could be performed as follows: 1) Collect 50 clutches
of eggs from nests in Virginia which have had a history of producing young,
preferably from New Point Comfort and the Rappahannock River area, and

allow these adults to relay; 2) Place the previously collected "good"
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eggs in nests (in Viréinia or élsewhere) which do not have histories
of producing young. To insure maximum hatching, collect '"bad" eggs
and place them in an incubator with the specified temperature and
humidity conditions described earlier. Because there are no adults
color banded for positive identification, it is assumed that the same
adults are present at the same nest each year. If this experiment
were a success, as many as 200 young, or 4.0 young per nest, could bé
produced. The surplus young produced could then be transferred to
other parts of North America or to areas of very low producﬁivity in
Virginia.

Of the four clutches collected from '"bad" nests in the manipulation
experiment, none of the young hatched in the laboratory. HOWéver; one
young hatched from the eggs relayed during the second nesting. These
" date suggest that the female body concentrations of DDE, which is thought
to be the cause of poor hatching success in other raptors, as discussed
earlier, might be lower with each successive egg laid. Therefbre, the
last egg laid of the first clutch would contain the lowest levels of DDE.
If the environment was not heavily contaminated with DDT, then body con-
centrations of the female might not increase during the 21 day period
before relaying, thus the second clutch might contain still lower lévels
of DDE and have a greater chance of hatching. Ames (1966) mentions the
collection of full clutches of Osprey eggs to determine pesticide level
variance within these clutches, but unfortunately, he never stated his
results. However, supporting evidence for the hypothesis was provided
by Anderson et al. (1969), who showed that not only did renesting Double-
crested Cormorants lay eggs with lower average levels of DDE, but that

the eggshells were also thicker. It would be very interesting to test



this hypothesis by marking each successive egg laid, and collecting
the full clutches from both first and second nestings to determine
eggshell weight and thickness changes and the levels of pesticides
and heavy metals in the eggs. If the second clutch was found to be less
contaminated, removal of the first clutch might become standard procedure,
provided that hatching and fledging rates increased.
One stipulation should be considered before either of the two
experiments mentioned above can be conducted. By natural selection,
the Osprey, as well as any other wild animal hes adapted to laying
eggs at ﬁhe optimum time of the year for the greatest survival of
young. In sactuality, by removing the first clutch, the fledging date
for the second brocd would be four weeks later than normal. Therefore,
if eggs are collected, they should be taken as early in Apfil as possible
so that a long enough period exists between fledging and fall migration.
The discussicon, at this point, raises the followlng peritinent
guestion. If persistent chlorinated hydrocarbons are the cause for
reduced raptcr populations, vhat immediate effect would the discontinued
use of these chemicals have on birds of prey? Stickel et al. (1966)
and Wesley et al. (1965) have shown that with suspended food dosage of
DDT, body levels of this pesticide would decrease in Bald Eagles and in
domestic fowl. 1In the case of the eagles, levels.would be reduced to
one-half in three to.five months. In Scotland, Lockie et al. (1969)
reported that with discontinued usage of dieldrin in the mid 1960's,
there was a corresponding 50 per cent decrease of dieldrin in the eggs
of eagles, an increase in shell thickness, and an increase of fledging
success from 31 per cent in 1963 to 69 per cent in 1967. After discon-

tinuation of a 20 year program of spraying the salt marshes of eastern
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Long Island, New York, the reproductive success of the Ospreys of
Gardiners Island began to show signs of improvement. In 1966, when the
program wgs_stopped, the birds fledged 0.05 young per active nest.

Four years later, the fledging rate had increased to 0.66. It would
appear, therefore, that discontinued usage of DDT and dieldrin might
well result in higher chances for survival in Ospreys as well as in
other raptors.

Although man appears inadvertently to have been the major factor in
the decline cof the Osprey,'he has, at the same time, helped the species
by providing artificial lakes and reservoirs (Berger and Mueller 1969,
Postupalsky 1968b) which have increased available nesting habitat,
and by the provision of man-made nesting structures, such as duck blinds
(Tyrrell 1936, Reese 1970) and channel markers (Reese 1970).

The utilization of channel markers accounts for 25 per cent of the
nesting structures used by Virginia Ospreys. The Coast Guard; until
recently, has destroyed many nests and their contents, %hich.wére found
on channel markers. On lighted channel markers, the nests were destroyed
either because they obstructed the beacon, thus creating a hazard to
navigation, or because the.nest interferred with the changing of the
batteries for the beacons. On day markers, the nests were destroyed
wvhen they redﬁced the legibility or recognition of the structure. Reesé
(1970), in Maryland, attributed the loss of 35 eggs and six nestlings

to the Coast Guard. Because of-the high percentage of Ospreys nesting
on channel markers in Virginia, the Coast Guard may have been imposing
a heavy mortality factor on this populaticn. However, Mr. Gilbert
Fernandez has recently instructed the Chesapeake Bay Coast Guard to
inform either himself cr the College of William and Mary when nests are

going to be destroyed, so that experienced persons can accompany them.



Two trips were made with the Coast Guard during this study, and in
both cases, the nests could be manipulated in such a way as to prevent
their destruction.
Reese (1970) has shown that two-thirds of his population in
Talbot County, Maryland, nests on structures occuring over water.
This fraction is somewhat higher than that of Virginia, where
approximately one-half of the nests occur over water. Though in
more recent investigations, Ospreys have been reported nésting over water,
this has not always been the case. Tyrrell (1.936) foun& that
93 per cent of 76 nests in Smith's Point, Virginia were located on land
esting sites. Shifting from land to water nesting structures can be
caused by at léast,two factors: 1) the birds are forced to move oﬁt
over water because of the destruction of natural sites by man, and 2)
the birds, showing a preference for open, well-exposed nest sites,
readily move to water sites. Actually, this author believes that a
combination of the two reasons explains the adaptation to water nesting
sites. The variety of nesting structures listed in Appendix Table 2
illustrates the adaptability of the Osprey to a changing environment.
The importance of offshore nesting structures cannot be over-
emphasized. Large scale programs in Virginia should be begun to install
artificial nesting platforms along all the river systems. Proper
location of these platforms is essential. Postupalsky (1966) noted
lewered utilization of his cedar platférms when they were placed in water
near other potential nesting sites. Therefore, it is suggested that
erection of platforms should be in open, shallow water, from 50 to 200
yvards offshore. These offshore platforms, along with predator-proof

aluminum structures already constructed would provide ideal nesting sites
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for the birds, and would reduce losses of eggs and young to land predators,
and to possible destruction of natural sites by wind (Valentine 1967, and
Reese 1970), and by flooding (Ames and Mersereau 1964, and Reése 1970),
énd will open up new areas for nesting.

Although the present study revealed a drastic reduction of young
fledged from 1970 (0.96) to 1971 (0.69), it should be noted that long
term population trends cannot be evaluated from the data collected during
a two year period (Postupalsky 1968). It is desirable, therefore, in
view of the declining North American Osprey population, to continue the
population survey of Virginia's Ospreys for at least another two years,

before any definite trends can be noted.

Th
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APPENDIX TABLE 1
NUMBER OF ADDITIONAL NESTS IN STUDY AREAS

IN WHICH NO DATA ARE AVAILABLE, 1971

Ares Additional Nests Total Nests Per Area
Rappahannock River 11 88
Ocean ) 12 58

Bay 2L : 73
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APPENDIX TABLE 2

TYPES OF OSPREY NESTS CLASSIFIED AS "OTHERS" ON TABLE 3b

1970 1971
Number Percentage Number Percentage
Description of Nests of Total of Nesﬁs.vof Total
Telephone Poles 9 L7 - 12 3.9
Groups of Poles 6 3.1 9 2.9
Floodlights 1 0.5 2 0.6
Sunken Ship 0] 0.0 1 0.3
Abandoned Fuel Pump 1 0.5 .1 0.3
Abandoned Dock 5 2.6 5 1;6
Photographic Blind 0 | 0.0 1 0.3
Aluminum Platform 0 0.0 5 1.6
Water Tower 1 0.5 2 0.6
Windmill 1 0.5 0 0.0
Active Dock 1 0.5 1 0.3
Tar Platform 1 0.5 1 0.3
Abandoned Chimney 0 0.0 1 0.3
Weather Tcwer 0 0.0 1 0.3
Observation Tower 1 0.5 3 1.0
House 0 . 0.0 2 0.6
Fadar Tower 0 0.0 1 6.3
Boat House 1 0.5 0 0.0

Total 28 14k 48 15.5
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