Salem County Raptor Census
Jack Mahon

The Salem County Raptor Census provides a continuous record of observed wintering raptors in Salem
County, New Jersey, for the years 1989 through 2009.
The year 1979 marked the second annual statewide survey of raptors in New Jersey organized by the
New Jersey Raptor Association.1 Surveys were held at
the end of January or beginning of February; it was
named the Winter Hawk Census and was coordinated
by John Kolodziej and Dick Carroll. (Perhaps more
accurately described as a survey, this paper will continue using the original term “census,” and for current
purposes, considers the two terms interchangeable.)
Surveys were conducted in 15 of NJ’s 21 counties:
Burlington, Bergen, Essex, Hudson, Hunterdon, Middlesex, Mercer, Monmouth, Morris, Ocean, Passaic,
Somerset, Sussex, Union, and Warren. In 1980 Atlantic, Cape May, Camden, Cumberland, and Gloucester counties were added. After the 1982 publication
of the results of the first Elmer (NJ) Christmas Bird
Count (1981), the compiler of that count, Jerry Haag,
was contacted and asked to coordinate the survey
in Salem County in 1983. Thus, January 29, 1983
marked the first time that all of New Jersey’s counties were surveyed for raptors by the NJ Raptor Association. All 21 counties were surveyed again in 1984.
Salem County was surveyed again in 1985 and 1986
but, because contact between the statewide coordinators and the Salem County coordinator was lost, data
for the rest of the state was unavailable to the author.
Thus, no surveys were conducted in Salem County in
1987 and 1988.
After the two year hiatus, participants in Salem
County decided to begin again, as a single-county
survey. This time it was organized by the author, using
the same methods originally conveyed to Jerry Haag
as instructed by Kolodziej and Carroll. To distinguish
it from other surveys, it was named the Midwinter
Raptor Census and, later, the Salem County Raptor
Census. It has been conducted annually since 1989.
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As originally conceived, the census was conducted
by automobile, each county being divided into a
number of driving routes, which were constant from
year to year. Parties began no earlier than 7:00 am
and generally finished within 31⁄2 to 5 hours. “Raptor”
was taken to mean Bald Eagle, Golden Eagle, Osprey,
Northern Harrier, Goshawk, Cooper’s Hawk, Sharpshinned Hawk, Broad-winged Hawk, Red-tailed
Hawk, Red-shouldered Hawk, Rough-legged Hawk,
Peregrine Falcon, Merlin, American Kestrel, as well as
Black Vultures, Turkey Vultures, and any unidentified
raptor species. Participants recorded total time, mileage, temperature, wind velocity and direction, cloud
cover, and precipitation. For each sighting, observers
were required to provide the number of individuals
of each species, the time, elapsed miles, a description
of habitat, comments on behavior, and either mark
the location on a map or provide a description using
name of road and mileage from previous intersection.
In regard to the continuation of the census in Salem
County in 1989, it is important to repeat that efforts

At the time of the writing of this paper the results of the first survey are unknown to this author.
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to repair the break in communication with the NJ
Raptor Association have been unsuccessful.

routes was shifted to three of the others. Changes to
the remaining two routes were minimal, as above.

From that time to the present, the secondary
recording requirements by the observers were gradually simplified from year to year. With the continuation in 1989, the beginning time was restricted to
“as close to, but not earlier than, 8:00 am,” as these
times had been far from uniform in 1983 and 1984.
Additionally, the mapping requirement was dropped.
In 1991 the date was finalized to be the first Sunday
in February, having fluctuated between Saturdays and
Sundays in previous years. Most observers felt that
traffic was lighter on Sunday mornings. In 1992, the
mileage requirement for every observation was eliminated, the rationale being that road name and habitat
description would be sufficient to locate any observation, should that be necessary. Likewise, the decision
to record behavior was left to the discretion of the
observer. In 1993 observers were instructed to describe
sky cover at 8:00 am, using one of three descriptions:
Clear, Partly Cloudy, or Overcast. In 1995 the official
weather for the day became that as reported by Philadelphia radio station KYW-AM. In 2003 that source
was changed to that of a location roughly in the center of the county as reported by an internet weather
service.

Results after the 2009 census were inconclusive as
to any results being directly attributable to the changes
in mileage and/or territory. From the compiler’s discussion of the results prepared for observers:

In 2005, the time requirements for individual
observations were eliminated. Beginning and ending time and total mileage continued to be recorded.
In 2009, the requirement to record habitat for every
observation was eliminated. More importantly, three
additional changes were made to the driving directions, and therefore the length, of each route. First,
a careful road-by-road survey was made by the compiler. This corrected a few minor, but by now, obvious mistakes between the originally drawn maps and
the actual roadways. Some needless backtracking was
eliminated; in instances where two nearby roads were
traveled, one road may have been eliminated entirely.
Second, some sequences were modified or reversed
to eliminate potentially dangerous turns. Finally, and
most importantly, in order to allow each of the seven
parties to complete their routes within the same time
parameters, some territory (roads) from two of the
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“Because of the changes to some of the
routes, total mileage decreased by approximately
10%. Though the total individual count was
also about 10% lower than last year, it was actually 11% higher than the average of the previous
ten. Route Five lost most of the miles and actually counted more birds than the last two years.
Of the routes gaining mileage, Route Three
counted fewer birds than the last two years;
Routes Four and Six counted more. Changes to
One and Seven were marginal; both counted
slightly fewer individuals. If the changes had any
effect, they would seem insignificant.”2
This author/compiler feels fortunate to have been
working from year to year with what seemed a relatively stable cadre of observers. Admittedly, no effort
has been made to examine what effects that may bring
to bear upon results. For example, while it seems
advantageous to employ experienced observers who
are familiar with differing plumages of Bald Eagle,
thereby minimizing the possibility that these birds
could be mistaken for some other large (dark) raptor, the simple knowledge of where Bald Eagles have
been observed in the past and are likely to be observed
again, may, in itself, contribute to higher numbers of
that species being observed. The same might be said,
for example, as to marsh habitat favorable to Northern
Harrier or known vulture roosts.
For purposes of comparison, the first section of
discussion of these results will focus on individual
species that have averaged at least 18 individuals per
year over the immediately previous 10 years. The figure is chosen because, of the raptors averaging 18 or
more per year, the bird with the lowest 10-year average is Bald Eagle, for a number of reasons, an interesting species to examine. Thus, Osprey (1 individual in
2001 or 0.10/year) is excluded, as are Goshawk (0.40/
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Figure 1. Bald Eagle

year), Red-shouldered Hawk (3.7/year), and Roughlegged Hawk (1.0/year). Sharp-shinned Hawk (6.0/
year), Cooper’s Hawk (7.6/year), Merlin (0.4/year),
and Peregrine (0.8/year) will be discussed in the second section as families and will focus on the relative
intra-family abundance of accipiters and falcons.
Since no census was conducted in either 1987 or 1988,
25 years of data extending over 27 years are included.
Data from selected Christmas Bird Counts (CBC) will
be used for comparison. Referenced CBC data will be
from counts conducted in December through January, and will be linked to Raptor Census data from the
February (or January) of the same winter “season.”
Thus, the 1983 CBC is linked to the 1984 Raptor Census, comprising the 1983-4 “season,” etc.
Bald Eagle (Haliaeetus leucocephalus)
The species showing the most dramatic positive
change is Bald Eagle. For the first 4 years of the census (1982-3 through 1985-6), no Bald Eagles were
observed. For the next 9 years (1988-9 through 19967), no more than 6 were observed in any year; and in
1989-90 and 1994-5, there were none. From 1997-8
through 2008-9, though, 4 was the lowest number
observed and for the last 10 years (1999-2000 through
2008-9), Bald Eagles have averaged the already mentioned 18, with 2009 having the highest number, 40
(see Figure 1).3 The 25-year average for Bald Eagles
was 8. These figures can be compared with the com3

bined results of the two CBCs conducted with centers within Salem County, Salem and Elmer, as well as
recent years’ results of the NJ Midwinter Bald Eagle
Survey. The northern portion of the Elmer circle
encompasses an area of Gloucester County and the
extreme southern area, a smaller portion of Cumberland County. Comparison of the combined results for
the two CBCs with the Census results for the same
period of time, 1982-3 through 2008-9, reinforces a
conclusion that Bald Eagle populations have steadily
increased. For the first 8 years (1982-3 through 19912) of combined CBC data (there were no Raptor Censuses in 1987 and 1988), Bald Eagles were counted
only twice, 3 in both 1986 and 1991. In the middle
9-year period, the low count was zero, in 1994, the
high count was 9, and the average was 4.3. In the final
8-year period, the low count was 3, the high was 44,
and the average was 20.9 (see Figure 2). Available online reports of the NJ Midwinter Bald Eagle Survey
show similar results. For the 10 years, 2000 through
2009, Salem County recorded 9, 11, 11, 12, 21, 32, 44,
61, 55, and 62, respectively.4
Black Vulture (Coragyps atratus) and Turkey Vulture
(Cathartes aura)
Although discussion about taxonomic classification
of New World vultures continues,5 it was apparently
the intention of the NJ Raptor Association to include
them with the raptors. While combined totals of Black

This, and all graphs produced here, are via Microsoft Excel.

Smith, L. et al., Results of Midwinter Bald Eagle Survey. New Jersey Bald Eagle Project (2000-2009). NJ Department of
Environmental Protection, Division of Fish and Wildlife.
4

5

Sibley, D., Guide to Bird Life & Behavior. National Audubon Society, Knopf. pp. 183; 213
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Figure 2. Combined Elmer and Salem CBC Totals for Bald Eagle

Figure 3. Turkey Vulture and Black Vulture as % of Total

Turkey Vulture
BV and TV

Figure 4. Black Vulture
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Figure 5. Turkey Vulture

Vulture and Turkey Vulture have contributed between
55% and 79% of the total “raptors” counted (see
Figure 3), and their exclusion would likely simplify
observation and recording, the decision was made in
1995 to continue the counting of both species. The
rationale was that continued observation and recording would extend the value of previous years of data,
especially if any trends were discovered in the future.
For the first 8 years of the census (1983-1992), the
number of Black Vultures varied from between 4 and
48; the next period, or middle, 9 years (1993-2001),
from between 13 and 116; and the final 8 years (20022009) from between 43 and 160. The years 1985 and
1986 had the lowest totals (4) and 2005 through 2007
were the years with the highest at 160, 139, 159 (see
Figure 4). The 25-year average for Black Vultures was

54 and the more recent 10-year average was 90. Turkey Vultures also seemed to have increased over that
same 25-year period, although not with the rapidity
of Black Vultures (see Figure 5). Their 25-year average
was 481 and the more recent 10-year average was 610.
Northern Harrier (Circus cyaneus)
The results for this species seemed to have remained
stable over the extent of the census (see Figure 6).
Although no discernible trend was noted, they have
ranged from a low of 18 in 2002 to a high of 76 in
2004. The 25-year average for this species was 33
while the more recent 10-year average was 36. A high
percentage of these birds (roughly 40% to 80% of all
Northern Harriers recorded in any given year) were
observed in an area along the Delaware Bay between

Turkey Vulture
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Figure 6. Northern Harrier

Figure 7. Red-tailed Hawk

Figure 8. American Kestrel
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Figure 9. Sharp-shinned vs Cooper’s Hawk
Cooper’s Hawk
Sharp-shinned Hawk

the Salem River and Stow Creek and extending a maximum of 9 miles inland.
Red-tailed Hawk (Buteo jamaicensis)
This species has shown a steady increase over the
extent of the census (see Figure 7). They have ranged
from a low of 74 in 1995 to a high of 189 in 2008. The
25-year average was 133, and the more recent 10-year
average was 155.
American Kestrel (Falcosparverius)
Without doubt, the species showing the steepest
decline is American Kestrel (see Figure 8). They have
ranged from a high of 95 in 1986 to a low of 10 in
1995 and 2004. Their 25-year average was 39 and
the more recent 10-year average was only 22. This
trend seems certain and has been in place for some
time. Earlier analysis after 1999 showed that for the
first 5 years of the census 1983-1989), the number of
American Kestrels averaged 76; for the next 5 years
(1990-1994) the average was 52; and for the next 5
years (1995-1999) the average was 28. 6 Continuing
from that study shows that from 2000 through 2004
the average was 24; and from 2005 through 2009 the
average was 20. Restating, almost as many Kestrels
were observed in the first 5 years of the census than in
the following 10; totals for the second 5 years equaled
the following 10 years.

Accipiters: Sharp-shinned Hawk (Accipiter striatus)
and Cooper’s Hawk (Accipiter cooperii)
The recent, and close, 10-year averages of these two
species invite further comparison. For the 25-year
duration of the census period, both species have
averaged approximately 6 individuals/year (Sharpshinned, 6.24; Cooper’s, 5.96). However, in the first
10 years of the census, Sharp-shinneds averaged 6.9/
year and Cooper’s 5.0/year, while from 1999 through
2008, the relative abundance was almost reversed:
Sharp-shinned Hawk has averaged 6.0/year and Cooper’s Hawk 7.6/year.
The relatively low number of observations per
year should be a reminder to view apparent trends
with care, as numerous factors could contribute to
variations: idiosyncrasies of observers, weather condition, etc., as well as any actual increase or decrease
in population. Still, without attempting to overemphasize any analysis, if a “watershed” year were to
be selected, the results before and after 1993 seem to
reinforce the trends hinted at in the preceding paragraph (see Figure 9). For the first 8 years of the census (1983-86 and 1989-92), the number of observed
Sharp-shinned Hawks exceeded the number of Cooper’s Hawks. Beginning 1993, the number of observed
Cooper’s Hawks equaled or exceeded the number of
Sharp-shinned Hawks in 13 of 17 years. In the first 11
of those years (1993-2003), there were 7 years when

6

prepared for Sutton, Dowdell, 1998. Wintering Raptors and Waterfowl on the Maurice River, 1997-1998: The Eleventh Year
of a Long-term Study.
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Figure 10. Combined Elmer and Salem CBC Totals
for Both Sharp-shinned and Cooper’s Hawks

observed Cooper’s Hawks exceeded Sharp-shinneds.
Most recently, in 2004 and 2005 observed numbers
of both species were identical, and for the 4 years
from 2006 through 2009, observed Cooper’s Hawks
exceeded Sharp-shinned Hawks. Comparison of the
combined results for the two CBCs already referenced
with the Census results for the same period of time,
1982-3 through 2008-9 (once again, there were no
Raptor Censuses in 1987 and 1988) are not so dramatic, as they do not demonstrate any real decrease
in Sharp-shinned Hawks, but do underline the trend
of the relative abundance of Cooper’s Hawks vis-àvis Sharp-shinneds. For the first 8 years of combined
CBC data (1982 through 1991), there was only 1 year
when Sharp-shinned and Cooper’s Hawks had identical totals, 1984, with 9 of each species. During that
time, Sharp-shinneds ranged from 9 to 28 and averaged 18.1, while Cooper’s ranged from 4 to 12 and
averaged less than 7 (6.6). For the next 9 years (1992
through 2000), there was, again, only 1 year when
identical totals were recorded, 13 in 1993. During that
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time Sharp-shinned ranged from 6 to 25 and averaged
18.3, while Cooper’s ranged from 4 to 19 and averaged
11.9. In the most recent 8 years (2001 through 2008),
Sharp-shinned ranged from 9 to 25 and averaged 17.1,
while Cooper’s ranged from 10 to 24 and averaged less
than 16 (see Figure 10). Thus, for those three 8- or 9year periods, approximating the same periods of the
Raptor Census, the ratio of Sharp-shinned Hawks to
Cooper’s Hawks shifted from slightly less than 3:1 to
3:2 to almost 1:1 (see Figure 11).
Falcons: Kestrel, Merlin (Falco columbarius), Peregrine (Falco peregrinus)
The low number of observed Merlins and Peregrines
makes analysis even more difficult than the accipiters,
but it is of interest to note that, if there are trends for
the two larger species of falcon, they are slightly positive, while the Kestrel’s trend is definitely a negative
one. In the 20 years between 1983 and 2004, Merlin
was observed only twice (1984 and 1986), yet was
observed in 4 of the 5 years from 2005 through 2009.
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Figure 11. CBC Sharp-shinned Hawk vs Cooper’s Hawk
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Figure 12. Kestrel vs Merlin & Peregrine (logarithmic)

Merlin
Peregrine
Kestrel

Similarly, in the 19 years between 1983 and 2003, Peregrine was observed only twice (1992 and 1996), yet
was observed at least once in each of the 6 years from
2004 through 2009 (see Figure 12).7
Following the method of breaking down 35 years
of combined Elmer and Salem CBC data into blocks
of 8, 9, and 8 years, we see that for the 8 years, 1982-3
through 1991-2, counted Kestrels ranged from 80
to 159 and averaged 133.6. The three corresponding figures for both Merlin and Peregrine were 0, 1,
and — obviously — less than 1. For the following
9-year period, the figures were Kestrel, 30, 111, and
62.4; Merlin, 0, 3, and 1.1; and Peregrine, 0, 2, and 1.0.
For the final 8-year period, the figures were Kestrel,
14, 54, and 31 (30.7); Merlin, 0, 3, and 1 (1.1); and
Peregrine, 0, two (3), and 1 (1.1) (see Figure 13). In
summary, while both average and extremes of range
7, 8

for Kestrel totals have decreased, the high counts of
both Merlin and Peregrine totals has increased, and
their average has remained stable. In a pattern analogous to the Census data, the low count, high count,
and average for the first 8 years far exceed the lows,
highs, and averages of the combined two most recent
8-year periods (see Figure 14).
The comparisons among the three local species of
falcons echoes that suggested by the comparison of
the two local species of accipiters. During the recent
time when the apparent marginal increase in abundance of the larger Merlin and Peregrine has occurred,
the numbers of the smaller American Kestrel has
declined. Likewise, the increase in abundance of the
larger Cooper’s Hawk has occurred while the numbers
of the smaller Sharp-shinned Hawk has declined. No
suggestion is made as to any mechanisms involved.8

Logarithmic scale chosen to display smaller numbers of Merlins and Peregrines.
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Figure 13. CBC Kestrel vs Merlin & Peregrine (logarithmic)
Kestrel
Peregrine
Merlin

Figure 14. Combined Elmer and Salem CBC Low Count, High Count,
and Average of Falcons for 8-, 9-, and 8-year Periods
8-year period

9-year period

The Salem County Raptor Census has surveyed
wintering raptors, vultures included, in Salem County,
NJ, for 25 years since 1983. It has provided a continuous record for the 21 years from 1986 through 2009.
During that time, Bald Eagles and two species of vulture have been reported in increasing numbers, while
American Kestrel has been reported in decreasing
numbers. For example, during the first 4 years of the
survey, no Bald eagles were observed; while in the last
4 years, reports ranged between 22 and 45. American
Kestrels have demonstrated a decline of almost 75%
from the earliest 4 years to the final 4 years. Compari-
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8-year period

sons with results of two Christmas Bird Counts, Elmer
and Salem, conducted within the same surveyed area
are consistent with apparent trends highlighted by
the Raptor Census. The census was conducted via
seven concurrently surveyed roadside routes and was
expanded in 2010 by adding five routes each in Cumberland and Gloucester counties.
Jack Mahon
P.O. Box 700
Elmer, NJ 08318
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