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DECREASES IN A POPUlATION OF RED-SHOULDERED HAWKS 
NESTING IN CENTRAL MARYLAND 

ELWOOD M. (WOODY) MARTINI 
10815 Lobwlly Pine Drive, lAure4 MD 20708 U.S.A. 

ABsTRAcr.-I report the results of a 32-yr ( 1971-2002) nesting sllldy of the Red-shouldered Hawk (Buteo 
lineatw) in central Maryland that adds 31 yr of observations to an earlier long-term study. Regression 
analysis indicated that from 1975-2002 the number of nesting pairs in the study area decreased by at 
least 78%. An estimate of the population change based on the number of successful nests (fledging at 
least one young) indicated a decrease of about 88%. The number of young fledged/successful nest 
decreased slightly. Modest downw-Md trends in the numbers of Red-shouldered Hawks observed during 
the local Christmas Bird Counts since 1972 provide further evidence of a population in decline. These 
long-term trends in this nesting population's si:ie and nesting success were contrary to patterns expected 
as the density of hawks decreased. Human activities resulting, both directly and indirectly, in habitat 
changes detrimental to this species were likely the principal reasons for these local decreases; similar to 
declines observed in other Red-shouldered Hawk populations. 
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DISMINUCIONES EN UNA POBLACION NlDIFICANTE DE BurEO LINEATUS EN EL CENTRO 
DE MARYlAND 

R£suMEN.-En este trabajo documento los resultados de un estudio de 32 anos de duraci6n (1971-
2002)sobre la nidificaci6n de Buuo lineatu.s en el centro de Maryland, anadicndo 31 anos de observa­
ciones a un estudio previo de largo plazo. Arnilisis de regresi6n indicaron quc el numero de parejas 
nidificantcs en el area de eslUdio disminuyo por lo menos en un 78% entre 1975 y 2002. Otro estimado 
del cambio poblacional basado en cl numero de nidos exitosos (con al menos un pich6n emplumado) 
indic6 una disminuci6n de alredcdor del 88%. El numero de pichones emplumados por nido exitoso 
disminuy6 ligeramente. Las tendencias moderadas de disminuci6n en el numcro de B. lineatw obscr­
vados durance los conteos navidcnos dcsde 1972 proveen cvidencia adicional de que la poblacion esti 
en disminuci6n. Esw tendencias de largo pla:io en el tamano de esta poblaci6n nidificante y en su 
exito de nidificaci6n fueron contrarias a los patrones cspcrados con la disminuci6n de la densidad 
poblacional. Las actividades humanas que Bevan directa o indirectamcnte a cambios nocivos en cl 
habitat para esta especie fueron probablementc las razones principales quc explican cstas disminuciones 
locales, de forma similar a las disminuciones observadas en otras poblaciones de B. linLatus. 

In the spring of1947, U.S. Fish and Wildlife Ser­
vice biologist Robert Stewart ( 1949) led a nesting 
study of the Red-shouldered Hawk (Buteo lineatu.s) 
in the Patuxent River watershed in parts of Prince 
George's and Anne Arundel counties, MD cover­
ing the coastal plain from Laurel and Fort Meade 
to tidewater. That study, which included records 
dating back to 1943, reported a variety of infor­
mation on the Red-shouldered Hawk (hereafter 
RSHA) including habitat requirements, population 
densities, reproductive performance, and food 
habits. From 1960 through 1967 Fred Schmid, an-
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other biologist at the Patuxent Wildlife Research 
Center (PWRC), located nests and banded nest­
lings in the heart of Stewart's study area. His olr 
servations are included in Henny et al. (l 973). In 
late 1970, a group of biologists led by Charles Hen­
ny designed a follow-up study on a portion of Stew­
art's original area to determine this species' status, 
a study centered on but not limited to the PWRC. 
I, with many volunteers, have continued to moni­
tor this RSHA population to provide a continuous 
32-yr record using the same methods to extend ear­
lier observations. Because many birds and other 
species are known to decline in abundance as their 
habitat patches decrease in size and quality, such 
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long-term monitoring is especially useful in this 
area of growing urbanization as the PWRC area be­
comes an increasingly isolated large patch of for­
est. Henny et al. (1973) noted that the PWRC re­
mained an atypical "island of remaining habitat," 
where the RSHA population still seemed to be do­
ing well at a time when many other populations of 
this species were declining. Bednarz and Dinsmore 
(1981) cited 14 references indicating that the · 
RSHA population had declined in Iowa and else­
where and was listed as rare or endangered in five 
states, probably largely due, directly or indirectly, 
to habitat change. These authors stated that "Tim­
ber harvesting (selective or clear-cutting), dam 
construction, and channelization all have major 
detrimental impacts on natural bottomland com­
munities. Clearly, the Red-shouldered Hawk will 
continue to decline as river systems and lowland 
habitats continue to be modified and developed" 
citing several additional references to support this 
prediction. Titus et al. (1989) reported that five 
northeastern states had listed the RSHA as either 
" threatened," of "special concern," or a candidate 

for listing. 
Data reported here supplement the earlier pop­

ulation data for central Maryland and enable me 
to test the hypothesis that the PWRC is still an is­
land of prime RSHA habitat. I will thus examine 
the size and breeding success of the RSHA popu­
lation on and around this area to learn if changes 
have occurred therein since the early 1970s and 
suggest possible causes for any changes. 

STUDY All.A AND METHODS 

The study area, as described by Henny et al. (1973), 
included a mostly mature woodland in the floodplain 
and adjacent upland along the Patuxent River from Lau­
rel (39°06'07"N, 76°50'22"W) downstream to Bowie State 
University (39°02'04"N, 76°45'06"W). Since 1972, I have 
continued to cover this same area plus a 23% extension 
downstream to the old Bowie Race Track (39°00'36"N, 
76°44'1l"W), a total of about 1077 ha. Henny et al. 
( 1973) also provided a detailed description of their meth­
ods and a thorough analysis of the population data avail­
able for the PWRC segment for the 29-yr period 1943-
71. Even more detailed information on the area's 
physical characteristics together with annotated lists of 
much of the flora (Hotchkiss and Stewart 1947) and fau­
na of the PWRC were published in one booklet (Anon­
ymous 1979). Following the methods of Henny et al. 
(1973), the study area was searched on foot from early 
March through May each year for any evidence of RSHA 
nesting ranging from courtship and nest building 
through fledging. Total nests found showing evidence of 
use by nesting RSHA (e.g., presence of an adult, fresh 
leafy material or down on the nest, droppings indicative 

of young in the nest, and young seen in the nest) pro­
vided an index of population size each season. Any such 
nest from which at least one young most likely fledged 
(usually indicated by the number of young banded at 
>2.5 wk old, but including a few nests observed to have 
fledged unbanded young) is further defined as a success­
ful nest. Generally nest trees were not climbed until time 
of banding, but nests that appeared unsuccessful were 
checked sooner, and several nests were visited at periodic 
intervals from the time of hatching to fledging. At these 
nests wing chord measurements were taken on several 
young every few days to provide information on growth 
rate and corresponding age in days. By taking the same 
measurements of the young in other nests when I banded 
them, I was usually able to estimate hatching dates within 
a few days. 

In 1981, a fairly typical year in terms of study effort, 
about 110 hr were spent searching the area and an ad­
ditional 50 hr returning to check the status of nest~ 
found, band the young, and record details on nests and 
young. I was able to get out mostly after work and on 
weekends, and thus, covered only a small portion of the 
study area each period in the field. As with any field 
work, some years had more days with adverse weather or 
trees leafed out earlier, while in other years, conditions 
for conducting this type of work were better. Thus, cov· 
erage of the area varied from year to year. However, I 
believe that over such a long period of data collection, 
sampling effort fluctuated around an average which was 
not biased relative to the changes I observed in this 
RSI-IA population. On the other hand, I suggest that my 
ability to identify and include unsuccessful nests and find 
a greater proportion of the total population likely im­
proved with experience. 

Each year, I found or was told about RSI-IA nests in 
central Maryland outside my study area. Also, in 1975 
and 1976, I spent quite a bit of time searching for nests 
in several nearby areas. Data for nests located outside the 
study area are labeled as "other nests" and included in 
only those analyses which would not be affected by the 
tendency for this subsample to include more successful 
nests. Collection and contaminant analysis of a small sam­
ple of eggs (Henny et al. 1973) that failed to hatch con­
tinued into the mid 1970s. 

I used the linear-regression program provided by Lotus 
123, Release 5, (IBM Software Group. Cambridge, MA 
U.S.A.) primarily to assess changes over time; levels of 
apparent statistical significance (Snedecor and Cochran 
1980) were included to emphasize patterns and the rel· 
ative magnitude of suspected changes. 1 also examined 
local Christmas Bird Count (CBC) data using linear re­
gression. I estimated percent change over the entire pe­
riod by dividing the difference between the expected val­
ues provided by linear regression for the first and last 
years by the value for the first year. I used 2-tailed statis­
tical tests for this analysis. 

REsULTS 

Despite increasing search efforts over the years, 
the number of RSHA nests found in my study area 
has decreased substantially each 10-12-yr period 
(Table 1) . Also, nest success has declined from the 
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Table 1. Summary of Red-shouldered Hawk population status and nesting performance and changes therein in central MD, 1971- 2002. Other nests are 
those outside of the defined study area (see Study Area and Methods) in central Maryland. 

NUMBER TOTAL YOUNG PER EsTIMATED HATCHING DATE OF 

OF NESTS 
SUCCESSFUL NESTS 

YOUNG Nl.'.sr SUCCESSFUL OLDEST NESTIJNG 

YEARS LOCATION FOUND" NUMBER PERCENT FLEDCEOb FOUND NEST EARLIEST LATEST MF.AN 

Period totals and means: 

1971-80 Study area 286 + 3? 199 69.6 470 1.64 2.36 
Other nests 40 32 80.0 76 1.90 2.38 
All nests 326 + 3? 231 70.9 546 1.67 2.36 JO Apr 2.Jun 28 Apr 

1981-90 Study area 237 + 2? 138 58.2 311 1.31 2.25 
Other nests 51 38 74.5 98 1.92 2.58 
All nests 288 + 2? 176 61.l 409 1.42 2.32 5 Apr 30 May 29 Apr 

1991-2002 Study area 144 + ·l? 69 47.9 155 1.08 2.25 
Other nests 57 38 66.7 89 1.56 2.34 
All nests 201 + 1? 107 53.2 244 l.21 2.28 ? Apr 23 May 26 Apr 

32-yr totals and means: 

1971-2002 Study area 66? + 6? 406 60.9 936 1.40 2.31 
Other nest.s 148 108 73.0 263 1.78 2.44 
All nest.s 815 + 6? 514 63.1 1199< 1.47 2.33 5 Apr 2Jun 28Apr 

• Number with que•tion mark indicates additional nests with fate not determined. 
b Tolllls do not include ~even young fostered into ohserved nests from other areas. 
<Of 1125 nesllings banded through 2001, 27 (2.4%) were reported later, 21 dead and six alive. 
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Table 2. Results of linear regression analysis of key population parameters on Red-shouldered Hawks (RSHA) in 

central MD. ·' 

PARAMETER REGRESSION EQUATION TOTAL CHANGE PROBABIL!n" 

Number of nests found in study areab: 

Y value for 1971-2002 = 33.0 - 0. 721 x - 69.3% <0.001 

Y value for 1975-2002 = 34.9 - 0.984x -78.3% <0.001 

Number of successful nests found in study area: 

Yvalue for 1972-2002 = 23.5 - 0.672x -88.2% <0.001 

Percent successfuJb: 

Yvalue (1971-2002) = 70.8 - 0.765x -33.9% 0.030 

Y value ( 1975-2002) = 68.8 - 0.823x -32.7% 0.030 '· 

Young/nest foundb (1971-2002) = J.70 - 0.023x -42.8% 0.020 

Young/successful nest (1971-2002) = 2.38 - 0.009x - 11.6% 0.180 

Mean hatching date (1973-2002) = 27.7 - 0.050x -5.2% >0.500 

RSHA/parcy-hr from BCBC (1972-2002) = 0.16 - 0.002x -23.1% 0.030 

• Probability that slope (estimated change) is zero. 
•Estimates based on all nests found may be biased because the proportion of unsuccessful nests not found was not uniform through· 

out the study period. · 

first decade of study (69.6%) relative to the most 
recent period of monitoring ( 47.9%; Table l) . Sta­
tistically significant decreases are indicated both 
for nests found and for nesting success (Table 2). 
The number of nests found in the study area de­
creased by 69.3% since 1971 and by 78.3% since 
1975. The number of successful nests (fledging 
young) has decreased by 88.2% since 1972 (Table 
2). Because a smaller area was studied in 1971 and 
my skill at finding nests, especially unsuccessful 
nests, likely improved for the first several years, I 
consider the 1972-2002 estimate ( -88.2%) based 
only on successful nests, the best measure of the 
population decrease. For the same reason, the per­
centage of nests successful and the number of 
young fledged/nest found (Table 2) were likely 
overestimates, especially early in the study. On the 
other hand, young fledged per successful nest, which 
should also be relatively unbiased, has shown little 
long-term decrease (Tables 1 and 2). Similar re­
sults were evident among the nests found outside 
my study area (Table 1). Mean hatching date (28 
April) may have changed slightly (to 26 April; Ta­
ble 1) since about the mid 1980s, but this pattern 
was not statistically significant (Table 2). 

D1scess10N 

Based on the difficulties of finding unsuccessful 
nests, as noted above (also see Johnson and Shaffer 
1990), l suggest my data pertaining to successful 
nests are more rel iable than that on total nests 

found, and I emphasize it here. With this subsam­
ple, there was a slightly sharper downward trend 
indicated in the numbers of successful nests found 
compared to all nests found (Table 2). Because 
successful RSHA nests tend to be more visible over 
a longer period than unsuccessful nests, they have 
a higher probability of being discovered. by an ob­
server than unsuccessful nests, especially those that 
fail early in the season. With experience, I feel I 
have become better at finding and identifying such 
unsuccessful nests and included an increasing pro­
portion of them in my sample as the study pro­
gressed. However, nesting RSHAs often continue to 
occupy a territory again the following year, espe· 
cially after a successful nesting season, tending to 
nest near the old nest site or even reuse the same 
nest. This makes nests in territories with a history 
of success easier to find year after year, and the 
likelihood of finding a higher portion of the suc­
cessful nests thus increases as years go by. Overall, 
however, I believe the improvement in my ability 
to find unsuccessful nests had the greatest influ­
ence on my results. This more complete sample of 
unsuccessful nests at least partly explains the sharp-. 
er decrease in young/nest found compared to 
young/successful nest (Table 2). However, finding 
more of the unsuccessful nests (and successful 
nests as well) should have caused total nests found 
in my sample to increase if the population was ac­
tually stable or increasing. Thus, as my population 
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figures must be more complete now than in the 
early years of the study, the population decrease 
may be even steeper than my data indicate. Also, 
although more people become aware of this study 
as years go by, fewer reportS of nesting hawks now 
come to me from other observers; another indi­
cation that the RSHA nesting population has de­
creased in central Maryland. 

Henny et al. (1973) looked at population density 
and nesting success on the PWRC from 1960-71 by 
comparing four years with up to six RSHA nests 
found and five years with more than six nests lo­
cated. He found that young fledged/nest was 31 % 
lower when there were more nestS, which seemed 
to support a density-dependent response. However, 
young fledged/successful nest was only 12% lower. 
From 1971-2002, I had 15 years (most before 
1984), in which nine or more nestS were found . 
These sites had a mean of 2.19 young fledged/ 
successful nest and 1.12 young fledged/ nest found. 
I had 17 years, mostly since 1983, with eight or 
fewer nests located, from which 2.12 young 
fledged/successful nest (-3%), and 1.27 young 
fledged/nest found ( + 15%). If the data back to 
1960 are included, there were 25 years with fewer 
than nine nestS found, which produced 2.15 young 
fledged/successful nest (-2%), and 1.32 young 
fledged/nest found ( + 18%). These data do not 
support the occurrence of density-dependent re­
sponses in reproductive success. However, the 
question of whether or not the unsuccessful nests 
were included in the proper proportion, especially 
in the early years, remains. Thus, I consider the 
figures based on successful nests to be the most 
reliable. 

During the early years of this research, I assumed 
I was seeing normal annual fluctuations in the size 
and reproductive success of a relatively stable 
breeding population. I considered differences 
from year to year to be due to variations in weather 
conditions and other natural variables. Henny et 
al. ( 1973) concluded that rainfall had no influence 
on the number of young fledged/nest found . How­
ever, their figures show the difference in young/ 
successful nest to be somewhat larger and success 
higher when there were 1-2 d with at least 19 mm 
of rain during the nesting period compared to no 
rain. Their study did not include any years with a 
longer period of heavy rain. At least short-term 
fluctuations in the numbers of nesting pairs and 
their success may be related to larger weather 
changes. For example, in 1995, both young 
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Figure I. Trends shown in seleCLed measurements of a 
Red-shouldered Hawk population in a central MD study 
area: (A) number of nests found from 1975-2002 (r2 = 
0.88, b = -0.98), (B) number of successful nests found 
from 1972-2002 (r2 = 0.67, b = -0.67), and (C) number 
of young fledged/successful nest from 1971-2002 (r2 = 
0.06, b = -0.009) . 

fledged/successful nest (Fig. 1) and young 
fledged/nest found were the highest recorded in 
this study, an exception to the general long-term 
trend. This unusually successful nesting season was 
preceded by milder and drier than normal winter 
and early spring weather and followed several years 
of markedly colder, wetter weather with lower nest­
ing success (Fig. 1). Generally, local weather con­
ditions appear to me to have continued to fluctu­
ate normally while the nesting RSHA population 
has declined to new lows (Table 1), a decrease 
which seems to have been largely independent of 
local weather conditions. However, changes in 
weather cannot be entirely ruled out. After a re­
view of over 2000 published papers, the IPCC (Gi­
tay et al. 2002) published an overview of the effects 
of climate changes, especially global warming, on 
biodiversity around the world. Among their find­
ings: "There has been a discernible impact of re­
gional climate change, particularly increases in 
temperature, 011 biological systems in the 20th cen­
tury." They go 011 to say "Such systems include, for 
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example ... species distributions, and population 
sizes." They point out that such climate changes 
may impact different species in a community in 
different ways. For example, by putting the timing 
of breeding out of synchrony with the times when 
food is available to prepare adults for breeding or 
later to feed their young. 

Development-related activities, particularly con­
struction of buildings, roads, and power lines 
around the edges of and in the study area accom­
panying a growing human population, have caused 
a gradual deterioration in and even destruction of 
at least some RSHA bottomland habitat in the 
PWRC area as it has in many other areas (e.g., Bed­
nan. and Dinsmore 1981, Bryant 1986). Motor-bike 
trails now run through the bottomland in several 
areas. Near Laurel in an area where "paintball 
wars" were conducted, I found two paintballs rest­
ing in an unsuccessful RSHA nest. Also, an ex­
panding beaver (Castor canadm.si.s) population has 
resulted in flooding of numerous lowland sites and 
the cutting and drowning of many trees and other 
vegetation. In addition, early in this study some 
logging occurred in and near the bottomland in 
the downstream portion of the study area. I have 
not attempted to measure the habitat loss, but 
there does not yet appear to me to be any shortage 
of nest sites or food for hawks in the study area, 
though the size and quality of many RSHA terri­
tories has likely been changed for the worse. The 
changes seen in the RSHA population provide the 
best indication of this decline in habitat. While 
some authors (e.g., Howell and Chapman 1997) 
suggest that openings such as those made by log­
ging and beaver in woodlands benefit RSHAs, oth­
ers (e.g., Bednarz and Dinsmore 1982, Moorman 
and Chapman 1996) found that the Red-tailed 
Hawk (Buteo jamaicensis) tended to replace RSHAs 
when a floodplain was opened up and fragmented. 
Bryant (1986), aware of widespread concerns for 
the status of the RSHA, studied a local population 
in Ontario and concluded that selective logging 
there had created habitat more attractive to the 
Red-tailed Hawk (hereafter RTHA), which forced 
out the RSHAs previously nesting there. I have ob­
served increased nesting by, competition with. and 
predation on RSHAs in my study area by Great 
Horned Owls (Bubo virginianus) and RTHAs which 
now find this area better suited to their habitat re­
quirements. The impact of Great Horned Owls was 
especially evident in 2000, when the remains of at 
least four adult RSHAs were found, three in or 

near their nests and a fourth in a Great Horned 
Owl nest. Signs of such losses have become an an­
nual event, and I consider this as evidence that the 
decrease in this RSHA population was the result, 
both directly and indirectly, of the habitat changes 
observed. 

While acknowledging comparison with recruit­
ment standards (Henny 1972) that "may be slightly 
biased high," Henny et al. (1973) concluded ten­
tatively that the observed recruitment rate of 1.95 
fledgings/ breeding pair/yr with 77% of the nest­
ing pairs successful on the PWRC appeared to be 
adequate for maintaining the population. ' Howev­
er, for most of my study, both recruitment rate and 
percentage of pairs nesting successfully (Table I) 
have been well below the means reported by Henny 
et al. (1973). Thus, I have concluded that my study 
area and nearby areas contained a RSHA popula­
tion that was not stable between 1971-2002, but 
was in fact decreasing significantly. Henny et al. 
(1973) also concluded that "Therefore, it is doubt­
ful that the relatively low pesticide levels in the 
eggs had a detrimental effect on the reproductive 
performance of the population." Eggs collected in 
this study later in the 1970s gave results similar to 
those shown in Henny et al. ~1973) and continue 
to support that conclusion. 

The Bowie Christmas Bird Count (BCBC), spon­
sored by the local chapter of the National Audu­
bon Society, provides additional evidence that this 
RSHA population has decreased (fable 2). This 
count, in which I have been a regular participant, 
began in 1972 and includes nearly all my study 
area and a much larger nearby area (a Chrisunas 
count circle includes almost 45770 ha), encom­
passing many of my other nest sites. Regression 
analysis indicated that the BCBC RSHA count/par­
ty-hr has decreased by 23.1 % since 1972 (Table 2). 

Many, if not all, of the RSHAs in my study area 
arc year-round residents as indicated by a radiote­
lemetry study of local adult RSHAs in the late 
1980s by M. Fuller and his assistants (Senchak 
1991) and by band-recovery information. Thus, 
both my breeding population data and the BCBC 
winter population data, the latter including local 
young-<>f-the-year, likely relate to the same resident 
population, and both provided evidence of a pop­
ulation decrease. In another analysis of CBC data, 
McKay et al. (2002) found a substantial decrease 
in the RSHA population in the 1960s and no sign 
of recovery to former levels in a portion of the 
Mississippi River valley in Iowa and Illinois. An ear-
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lier study (Brown 1971) of CBC data from 1950-
69, showed the RSHA population to have "de­
creased markedly" in a group of northern and 
eastern states, with a decrease of about 50% indi­
cated for Maryland. 

As discussed above, Henny et al. (1973) suggest­
ed that the nesting success of this RSHA popula­
tion was density-dependent with pairs nesting clos­
er to each other producing fewer young than pairs 
nesting farther apart. Thus, other factors being 
equal, a less dense population should have higher 
nesting success. However, in my study, both popu­
lation density and nesting success showed decreas­
es. In contrast, Rottenborn (2000) found both an 
increasing RSHA population and high nesting suc­
cess in a study in California, crediting this to the 
unusual habitat, particularly Eucalyptus spp. and 
Washingtonia spp., introduced species, which in­
creased nest site availability. Few, if any, other stud­
ies provide long-term data on both population lev­
els and nesting success. It seems clear from my 
study that other factors may not be equal, that nest­
ing success can be affected by more than just pop­
ulation density. Evidence of compensatory inter­
action between RSHA nesting success and nesting 
density, at least over three decades in central Mary­
land, appears to be lacking. On a broader scale, 
Henny (1972) compared mean numbers of young 
banded/successful nest, an estimator of young 
fledged/successful nest, during the periods 1900-
45 (2.50 birds) and 1946-68 (2.33 birds) in a mid­
Atlantic region centered on Maryland. The de­
crease of about 7% between these periods was not 
statistically significant. However, he found even 
larger decreases in the three other regions of the 
nation for which similar data were available sug­
gesting that widespread decreases in nesting suc­
cess had occurred between the early 1900s and 
1968. During this period, the continental RSHA 
population was also believed to have undergone a 
widespread decline (e.g., Henny 1972, Bednarz 
and Dinsmore 1981). Thus, these apparent de­
creases in both population size and nesting success 
were not confined to a few scattered study areas. 
Again, support for the operation of density depen­
dence and compensatory interaction appears to be 
Jacking, at least under conditions of declining hab­
itat quality and quantity. 

RSHA populations in many other areas seem to 
have been decreasing at least through the 1960s. 
The relatively stable population apparent here un­
til at least the early 1970s was viewed by Henny et 

al. (1973) as a local phenomenon-a population 
in an "island of remaining habitat." An analysis by 
Bednarz et al. (1990) suggested that the numbers 
of RSHA counted at Hawk Mountain, PA declined 
significantly between 1946-86, consistent with de­
creases in all five northeastern Breeding Bird Sur­
vey (BBS) strata. I do not expect the PWRC RSHA 
population to continue to decline in a straight line 
as assumed by linear regressions. Rather, I propose 
this population may .be beginning to stabilize at a 
lower level as suggested by recent patterns in my 
data (Fig. 1). 

A number of authors including Bednarz and 
Dinsmore (1981) and Bryant (1986) have present­
ed evidence and argued that widespread habitat 
changes in recent years could be expected to pro­
duce relatively large-scale decreases in the RSHA 
population. This appears to have happened in my 
study area and in at least some other areas. How­
ever, this evidence of relatively widespread RSHA 
population decreases through at least the 1990s 
seems to be contradicted by data from the North 
American BBS that indicated for the period 1966-
99 that the RSHA population increased in the U.S. 
by a mean of 2.5%/yr. This change was statistically 
significant, but one to be viewed with caution for 
a variety of sampling and biological reasons (Par­
dieck and Sauer 2001). Analysis for the 1966-2002 
period (Sauer et al. 2003) gives a similar result at 
the U.S. level and indicates a 4.8% increase for 
Maryland (almost reaching statistical significance) 
for the I 972-2002 period. Could deterioration of 
RSHA habitats leading to lower populations have 
forced the remaining birds to range over larger, 
more open territories to survive, making them 
more conspicuous along BBS routes? Because of 
low detection rates, the BBS is likely a less perfect 
technique for measuring most raptor populations 
than it is for measuring most other bird popula­
tions. Or, as I speculate above, perhaps the RSHA 
population is beginning to stabilize at a relatively 
low level or even to recover in some areas. 

More work is needed to resolve these contrary 
indications from different data sets. Continuation 
of RSHA population monitoring here together 
with broader studies here and elsewhere should 
shed further light on causes and patterns of RSHA 
population change. Particular attention should be 
given to habitat modification and destruction, but 
also to some perhaps less obvious threats. While 
the RSHA was apparenlly among the species rela­
tively unaffected by DDT during or after the period 
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of its use, 1946-72 in most areas (Bednarz et al. 
1990), other environmental contaminants may be 
a factor. Also, the threat of West Nile virus (Flavi­
viris sp.) to the RSHA population needs to be ex­
amined. 

ACKNOWLE.OGMENTS 
I will no1 auempt to list the many people who assisted 

with various phases of this study from locating nests 
through banding nestlings as it would take much space 
and some would undoubtedly be overlooke<j; however, 
their help was essential and was much appreciated. I am 
especially indebted to C.S. Houston who kindly read seY. 
era) of my early annual updates on this study, provided 
much editorial help, and urged me to publish my data, 
and to G. Allen, J.C. Bednarz, C.R. Dykstra, C.S. Robbins, 
J.R Sauer, and several anonymous reviewers who also 
provided many helpful editorial suggestions and com­
ments on \'arious versions of this paper. 

LiTERA TUR.E Crrro 

ANONYMOUS. 1979. Vegetation and vertebrates of the Pa­
tuxent Wildlife Research Center: outline of ecology 
and annotated lists. Patuxent Wildlife Research Cen­
ter, USDI Fish and Wildlife Service, Laurel, MD 
U.S.A. 

BEDNARZ,J.C. ANOJJ. DINSMORE. 1981. Status, habitat use, 
and management of Red-shouldered Hawks in Iowa. 
]. WildL Manag. 45:236-241. 

- - - ANO ---. 1982. Nest sites and habitat of Red­
shouldered and Red-tailed Hawks in Iowa. Wilson BuU. 
94:31-45. 

--, D. KLEM, JR., LJ. GoooRJCH, ANO S.E. SENNER. 
1990. Migration counts of raptors at Hawk Mountain, 
Pennsylvania, as indicators of population trends, 
1934-86. AWi 107:96-109. 

BROWN, W.H. 1971. Winter population trends in the Red­
shouldered Hawk. Am. Birds 25:81~17. 

BRYANT, A.A. 1986. Influence of selective logging on Red­
shouldcred Hawks, Bu.t.eo lineatus, in Waterloo region, 
Ontario, 1953-78. Can. Fiel.d-Nat. 100:520-525. 

GITAY, H., A. SUAREZ, RT. WATSOK, A.'10 DJ. DOKKEN 
(Eos.). 2002. Climate change and biodiversity. IPCC 
Technical Paper. http:/ / www.ipcc.ch/pub/techrep. 
htm. 

HENJ\"Y, CJ. 1972. An analysis of the population dynamics 
of selected avian species with special reference to 
changes during the modern pesticide era. USDI Fish 

and Wildlife Service, Wild). Res. RepL 1, Washington 
DC U.S.A. 

--. F.C. ScHMJO, E.M. MARTIN, ANO L.L. Hoon. 1973 . . 
Territorial behavior, pesticides, and the population 
ecology of Red·shouldered Hawks in central Mary­
land, 1943-1971. Ecology 54:545-554. 

HOTCHKISS, N. ANO R.E. STEWART. 1947. Vegetation of lhe 
Patuxent Research Refuge, Ma:ryland. Am MUJL Nat. 
!IB:l-75. 

HOWELL, D.L. ANO B.R CHAPMAN. 1997. Home range and 
habitat use of Red-shouldered Hawks in Georgia. Wil­
son Bull. 109:131-144. 

JOHNSON, D.H. ANO T.L. SHAFFER. 1990. Estimating nest 
success: when Mayfield wins. Auk 107:595-600. · 

McKAY, KJ., J.W. $TRAVERS, P.C. PETERSON, CJ. KOHRT, 
J.S. LUNDH, ANO G.V. SWENSON. 2002. Long-term 
trends of raptors on Christmas bird counts in the mid­
west. Am. Birds 5:15-21. 

MOORMAN, C.E. AND B.R CHAPMAN. 1996. Nest-site selec­
tion of Red-shouldered and Red-tailed hawks in a 
managed foresL Wilson BuU. 108:357-368. 

PARDIECK, K.L. AND J.R. SAUER. 2001. The 1995-99 sum­
mary of the North American Breeding Bird Survey. 
Bird Popul. 5:30-48. 

ROTTENBORN, S.C. 2000. Nest-site selection and repro­
ductive success of urban Red-shouldered Hawks in 
central California.). Raptor Res. 34: 18-25. 

SAUER, J.R., J.E. HJNES, ANO J. FALLON. 2003. The North 
American breeding bird su.rvey, results and analysis 
1966-2002. Version 2003.1, USGS Patuxent Wildife 
Research Center, Laurel, MD U.SA 

SENCHAK. S.S. 1991. Home ranges and habit..lt selection 
of Red-shouldered Hawks in central Maryland: eval­
uating telemetry triangulation errors. M,S. thesis, Vir­
ginia Polytechnic Institute and State Univ., Blacks­
burg, VA U.S.A. 

SNEOECOR, G.W. AND W.G. CoCHRAN. 1980. Statistical 
methods. Iowa State CoJlege Press, Ames, IA U.S.A. 

STEWART, R.E. 1949. Ecology of a nesting Red-shouldered 
Hawk population. Wilson BuU. 61:26-35. 

T1rus. K., M.R FULLER, D.F. STAUFFER, ANO J.R. SAUER. 
1989. Buteos. Pages 53-64 in B. Giron Pendleton 
[Eo.], Proceedings of the northeast raptor manage­
ment symposium and workshop. Natl. Wild!. Fed., 
Washington, DC U.S.A. 

Received JO December 2002; accepted 7 June 2004 



• 

• 

• 

SPECIAL USE PERMIT and WAIVER OF LIABILITY 

I, Elwood Martin , do hereby absolve the United States 
Government of all liability in case of personal injury, death, and/ or damage 
to or failure or loss of equipment that may occur in the course of either 
research work or other activities at the Patuxent Wildlife Research Center, 
U.S. Fish and Wildlife Service, Laurel, Maryland. 

ti~ Signed: 

Date: 

Permanent Address: 

8131 Chestnut Ave . 

Business Address: 

Migratory Bird Mgmt. Office 

Bowie, MD 20715 Laurel, MD 20708 

464-2522 Phone: 498-0439 1 

~ frvvJ ~t .. J'$i,C,,:. t-J~ 
TNF 179 Make/color: Doege Gelt I ~11ilite 

Pass # or PWRC sti ckerft;: -2±66- 76; 'J So)' 

Purpose of study: To update knowledge about and nonitor ,the status and occurrence 
of Center wildlife and plants, with special attention to the presence of unusual or 

rare species, · species which are good indicators of the health and status of a 

particular habitat, and species on which special studies are being conducted (e. 

g. raptors, waterfowl, purple martins). 
Other investigators on study: Various employees who report their observations to 

me; Marty Barron and others who may occasional ly accompany me when I need help. 

Expected Completion Date : Continuing year-around . 

Locations you will be conducting research: 
restricted areas . 

Special Use Permit Authorization (2 required): 

#~O~ildlife Biologist 
~~~~ Grounds Foreman -OR­

Chief, Facility Management 

All parts of Center except 

Please carry this form with you when on Center property. 



1. !>ATHEllTS. Al l oavments shat l be mace on o• bef<'rf 
~ht ove daa to tht- loce t reoresentet \ye of the U.S. fish 
end Ii i td l ifE> Service (Service) b' e postal money oroe• <' ' 
chec~ maoe payaole t<' the U.S. fish ano Ui ldlife service. 

2. USE LIHllATIOllS . lhe permittee's use C'I the 
oeGcribec premise~ i~ limited to the purpose~ herein 
specif \ea: ooeF nc:, un l ess orovided for in thi~ permit 
et low him to reFt•ict othe r authori?ed entry on to hi~ ' 
ar~a; end pprm l t~ the Sc-rv \ e:e to carry on "''hatever 
activities are necessary for (1) prC'tection end 
maintenanct' "' th!' oremiseF end adjacent lanos 
administered b y thr Se rvice, and (2) the management of 
wildlife and fish using the premises &nd other Service 
I ands. 

3. DAMAGES. The United States shell not be responsible 
for any loss or damage in property including but not 
I imited to growing crops, animals, and machinery, or 
injury to the permittee, or his reletives, or of the 
officers, agents, employees, or any others who ere on the 
premi,es from instructions or by the sufferance of the 
permittee or his associates; or for damages or 
interference caused by wildlife or employees or 
representatives of the Government carrying out their 
official responsibilities. The permittee agrees to save 
the United States or any of its agencies harmless from 
any end ell claims fo r damages or losses that may arise 
or be incident t c the flooding of the premises resulting 
from any associated Government river end harbor flood 
control, reclamation, or Tennesse e Valley Autho~ity 
activity. 

4. O!>ERATJ NC RULES AN D LAllS. The permittee she l l keep 
the premises in e neat end orderly condition et all 
times, and shell comply wit h all municipal, county, end 
State laws applicable to his operations under the permit 
as wel l as ell Federal laws, rules, end regulations 
governing Nationa l llildlife Refuges and the eree 
described in this permit . He shell comply with all 
instructions applicable to this permit issued by the 
refuge officer in charge. He shall take el I reasonable 
precautions to prevent the escape of fire s end to 
suppress fires end shell render ell reasonable assistance 
in the suppression of refuge fires. 

5. l!ESPONSIBILITY OF PERMJTTEE. The permittee, by 
operating on the premises, shall be considered to have 
accepted these premises with all the facilities 
fixtures, or improvements in their existins condition as 
of ~~e.d~te of this permit. At the end of the period 
spec1f1e~ or upon earlier termination, he shall give up 
the premises as in gooo order and condition es when 
receiv~d ex~ept for r easonable wear, tear, or damage 
o~curr1n9 without fault or negligence. The permittee 
w~ll fully r~pa~ the Service for any end all damage 
directly or indirectly resulting from neg\iqence or 
failure on his pert, or the pert of anyone ~f his 
associates, to use reesonabl e care. 

6 .. REVOCA!ION POLICY. This permit may be revoked by the 
Regionol Director of the Service without notice for 
noncompliance with the terms hereof or for violation of 
general and/or specific laws or regulations governinc 
National Uildlife Refuges or for nonuse. It is at all 
times subject to discretionary revocation by the Director 
of the Service. Upon such revocation the Service by and 
through.any authorized representative, may take 
possession of the said premises for its own and sole use 
or may enter end possess the premises as the agent of th~ 
permittee end for his account. 

; . COMPLIAllCE . J e i lure c-f the Service tt' insi . t ~. 
strict comp l iance with any of thi~ permit's ter 
co~ditions, enc reouirement~ $hell not constitut 
waiver or be consioereo a~ e givin~ u~ c-l the s~r r " 
riph'. '."thereafter enforc~ eny of the permit •s term~ . 
conditions, or requirements. 

S. TERMINATION POLICY. At tht> termina11or- of this 
permit, t he permittee shell immedia te !\· oive up 
possession to :he S~rvice r eoresentetive: res e rv1ns, 
howeve r, the riph tt soecified in oerepreph ~. JI he 
f e i l t t<' do so, he wi l I PB) the Government as 
liquidated demapes, en amount double the r~te specifi ~ 
in this perm i t for the entire time he withholds 
P~ssession. Upon yie lding possession, the permittee 
will still be al lowed te> reenter es needed to remov~ r 
property es stated in paragraph 9. lhe acceptance of 
any fee for liquidated damages or any ot he r act of 
administration relating to the continued tenancy is nr · 
tc be considered es en affirmance of the permittee•s 
act ion nor shell it operate e s a waiver of the 
Government's right to terminete or cancel the permit tc 

the breech of eny specified condition or requirement. 

~. REMOVAL OF PERMITTEE ' S PROPERTY. Upon the 
expiration or termination of this permit, if ell ren: 6 • 

charges end/or damage claims due to the Government heYt 
been paid, the permittee may, within e reasonoblc per· n 
es stated in the permit or as determined by the refugt 
officer in cherpe but not to exceed 60 days, remove el l 
structures, machinery, and/or other equipment, etc., 
from the premises for which he is responsible. Uithin 
this period he must also remove eny other of his 
property including his acknowledged share of products c 
crops grown, cut, h.ervested, stored, or stacked :~~ ·to.~. 
premises by him. Upon fa ilure to remove any of 
ebove items within the eforeseid perioc, they sh 
become the property of the United S•ates. 

10. TRANSFER OF PRIVILEGES. This permit is not 
transferable end n~ privileges herein mentioned may be 
sublet or mede eveilable to any person or interest not 
mentioned in thi7 permit. No interest hereunder may 
e:crue t hrough lien or be transferred toe third party 
without the approval of the Regional Director of the 
Service and the permit shell not be used tor speculetiY • 
purposes. 

11. CONDITIONS OF PERMIT NOT FULFILLED. If the 
permittee tails to fulfill any of the conditions and 
requirements set forth herein, ell money pa id under th i 
permit shell be retained by the Government to be used t 
satisfy as much of the permittee's obligations as 
possible. 

12. OFFICIALS BARRED FROM PARTIC I PAT ING. No Member cf 
Congress or Resident Commissioner shell participate in 
any part of this contract or t o any benefit that may 
arise from it, but this provision shell not pertain to 
this contract it made with a corporation for its ·genera 
benefit. 

13. NONDISCRIMINATION J N EMPLOYMENT. The permittel' 
agrees to be bound by the equa l opportunity clause of 
Executive Order 11246 which is attached hereto end medE 
e part of this permit. 

• 



-- - ..., 

• 

• 

• 

PATUXENT WILDLIFE RESEARCH CENTER 
ANIMAL CARE AND USE COMMITTEE 

Animal Care and Use Information Form 
(Investigator completes items 1-rsr-

. ' 

Col lecti on of baseline and long-term data for monitoring 
I) Study Plan Title _c_e_nt_e_r_w1_·1_d_l_if_e_a_nd_p_l_an_t_p_op_u_l_a_t_io_n_s_. ______ _ 

2) Pri nci pa 1 Inv1?st igator_E_lw_o_o_d_Ma_r_t_i_n ______________ _ 

3) PWRC Review Chair ______________________ _ 

4) Do you plan to use live animals in 
this study? I X I l= I 

If no , proceed to line 14. yes no 

5} For all animals to be used report the following information: 

Species, sex and number to be used <250 wild ducks and geese per year. 
Method of identification (bands, t ransmitters, etc . ) Bands 

Potential suppliers or source(s) NIA 
Method of trapping and bait used Ba i t trap(s) with grain 
Duration of study Continui ng annually. 
Expected arrival date N/A 
What quarantine space has been scheduled with the Center 
Veterinarian N/A 
Have the Facility Manager and Center Veterinarian approved the 
facility for this study? N/A 
Where will they be housed (RPI#)? N/A 
Number per cage N/A Cage size N/A 
Type, source and storage of food N/A - ----
Source and delivery of water N/A 
Frequency of waste removal N/A 

6} Will animals be caught, trapped, handled or experimentally manipulated 

or treated in this study? Ix I l= I If no, proceed to line 12 
yes no 

7} What is study plan's category rating? A @ C 0 E Please circle 

8} What types and frequency of handling or manipulation are required 
i n this experiment? Indiyiduals handled briefly when removed from trap. 

banded , and rel eased . 



. - - .. 

• 

• 

• 

9) Because manipulations or treatments likely to cause pain or stress, 
please answer the following: 

a) What alternative experimental procedures were N/A 
considered? ------------------------

b) What provisions have been made for reducing pain or distress? 

c) How have numbers of animals been optimized and 
duration of procedures been minimized to reduce 
dis trt!SS? N/ A 

10) ' Are substances being administered to the animals? If so, wha~ materials 
and methods of administration will be appl ied? _______ on_e ___ _ 

11) ls surgery or other invasive procedure required? l=I Ix I 
yes no 

If yes, please describe: 

12) How will the end point (e .g. death, sickness or other sign) be defined? 

N/A 

13) How are live animals disposed of at the end of the study? If euthanized, 
describe methods. 

~-------------~ 

N/A 

14) Bow are dead animals or animal parts disposed of? _____ N_/_A ___ _ 

15) Signature of responsible PWRC investigator -------------

16) PLEASE attach a copy of your animal care protocol for captive stock. 
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Hi Holly, 

To Holliday ObrechVRS/FWS/DOl@FWS 

cc 

bee 

Subject Young Ospreys now banded 

I banded the two young Ospreys in the Cash Lake nest this past weekend while I had time and the 
weather was good. They will probably be in the nest for another 2 to 3 weeks. They looked fine. Didn't 
try to take pictures as they just laid down flat in the nest the whole time (typical behavior for Ospreys that 
age) and weren't very photogenic. Also, I needed both hands to hang on up there. 

Woody 
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