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l. EXECUTIVE SUMMARY

The purpose of this paper is to present the results of a two-year study on the avian response, with
special focus on the Grasshopper Sparrow, to the restoration of 93 hectares (230 acres) of warm-
season grasslands at the Chester River Field Research Center (CRFRC) in Chestertown,
Maryland. Pre-Columbian native pine savannahs and prairies apparently existed on Maryland’s
Eastern Shore and were likely maintained by fires set by Native Americans. Conversion of these
grasslands to early agricultural systems (hayfields and pastures) was compatible with grassland
bird species. More recent conversion of these lands into intensive row-crop agriculture and loss
of habitat associated with urbanization and succession of non-maintained grasslands into mixed-
deciduous forest has led to drastic declines in Grasshopper Sparrow and other grassland bird
populations.

Maryland’s Conservation Reserve Program (CRP) and Conservation Reserve Enhancement
Program (CREP) are federally funded efforts in Maryland with a primary goal to create and
enhance habitat for wildlife. Although millions of dollars have been spent on these programs,
little is known of the effect of the efforts on wildlife. Recent attention to management of
declining grassland bird populations has focused on Midwest and New England populations but
little has been published for Mid-Atlantic States. We provide data from ecological studies and
offer insight into the management of Eastern Shore grasslands through field studies on the
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Grassland Restoration on Maryland’s Eastern Shore

The Conservation Reserve Program (CRP) and Conservation Reserve Enhancement Program
(CREP)

The Conservation Reserve Program (CRP) of the USDA was enacted as part of the 1985 Farm
Bill and was established to remove marginal agriculture land from production to reduce soil
erosion and chemical runoff into wetlands and aquatic ecosystems and to improve wildlife
habitat. The program provides monetary incentives for farmers to participate by converting some
of their lands to trees, grasses, or other stabilizing vegetation. CRP pays an annual rental for the
land as well as provides funds for conversion (i.e. seed, seedlings, special planting equipment,
etc.). Contracts are written for 10 or 15 years and administered through state and local
government agencies. CRP has put a high priority on the restoration of warm-season grasslands.

The Maryland Conservation Reserve Enhancement Program (CREP) is a partnership between
Maryland and the federal government, and is federally sponsored through the CRP. In 1997
Maryland launched CREP with provision of $195 million for conversion of marginal agriculture
lands on or adjacent to wetlands or waterways to natural wildlife habitats. The program received
a significant boost with Vice President Al Gore’s 1997 announcement of CREP’s mandate to



relief of the Eastern Shore and farmland, very little suitable habitat on the Eastern Shore will
meet this qualification.

Although CRP and CREP were designed with a major goal of establishing wildlife habitat,
analyses of the effect of block CRP grasslands on grassland birds in the Midwest have yielded
mixed results. Some CRP fields are reported to have positive effects on grassland birds in the
Midwest (Best et al. 1998, Herkert 1998), but other studies reported no effect, mixed effects, or
negative growth in other CRP fields (Reynolds et al. 1994, McCoy et al. 1999). There is little
scientific evidence that the filter/buffer strips established by both CRP and CREP have had any
effect on Grasshopper Sparrows or most other grassland birds (Delisle et al. 1996 as reported in
Vickery 1996, Herkert 1998). Grasshopper Sparrows have been shown to favor large grassland
areas and do not responded to linear habitats (Johnson and Temple 1986a, Warner 1992, Herkert
19944, Vickery et al. 1994, Smith 1997). Herkert (1994) suggested that 12.1 hectares (30 acres)
is the minimum area needed to sustain a breeding population in Illinois, but Grasshopper
Sparrows were more likely to be established in large fragments of 130 — 146 hectares (320 — 360
acres) in Minnesota (Johnson and Temple 1986a), and colonization reached 50% incidence of 90
grassland sites in Maine at about 100 ha (Vickery et al. 1994). Although CREP strip acreage may
provide cover for some birds, it also may provide cover for ed



In March 1999, the 93-hectare (230-acres) block was planted with mixtures of nine species of
native perennial bunch grasses (Table 3). The 93 hectares were divided into twelve fields of
approximately 8.1 hectares (20 acres) each and separated by firebreaks planted in clover. Each
field was planted in a mixture of three species of grass. Five treatments (mixtures) with two
replicates were created in Fields 1-10 (Fields 11 and 12 were not included in the experimental
design). The planting design is shown in Table 4. Called the Experimental Grassland Restoration
Project (on-site roadside signs refer to it as Grassland Plantation), this is the largest block of
contiguous warm-season grasslands presently on the Eastern Shore of Maryland.



II. GRASSHOPPER SPARROW STUDIES
Introduction

We conducted comprehensive ecological studies on the Experimental Grassland Restoration
Project of CRFRC during May through August of both summer 1999 and 2000. Due to resource
limitations and the apparent concentration of Grasshopper Sparrow territories in Fields 1-8, we
limited our study to these contiguous restored grassland blocks and only occasionally explored
Fields 9-12. Summer 2001 will be the third year of the critical establishment period for these
grasslands. Our 1999 and 2000 studies focused on —

1) the population responses of bird species of special concern, including Grasshopper Sparrow,
Dickcissel, Bobolink, and Bobwhite Quiail, to the restored grasslands, with particular
attention to a comparison of the breeding performance of Grasshopper Sparrows in the five
different treatments of plantings,

2) the growth performance of the eight species of native Warm Season Grasses planted in
March 1999 and the complex plant community of alien and native species already present



(T) were placed above (proximal) to the USFWS band on the bird’s left leg to designate males;
Hot Pink (P) or Light Pink (F) was placed above the USFWS band on the left leg of females.
Juveniles caught in mist nets were banded with only a federal aluminum band on the left leg.
Nestlings from a common nest (siblings) were marked with a common colored band on their
right leg to denote their nestship and an aluminum band on their right leg.

We used Student’s T-Tests to compare morphometric differences between males and females.
Nest Ecology and Studies

Most Grasshopper Sparrow nests were discovered incidentally while conducting censuses,
operating mist nets, and mapping territories in the fields. We occasionally flushed adult birds
from nests during the course of our research activities, usually when we approached within five
meters of a nest. Flushed adults often behaved with a broken-wing display as the bird ran and
vocalized chip notes. In most cases the adults would persistently chip while researchers were in
the immediate nest area. Early in 1999 we systematically searched the fields by walking in pairs
4-5 meters apart, but this method proved unproductive. On occasion we found nests by following
adult birds carrying food to the nest until they dropped from a perch; we then rushed into the area
to force a flush from the nest. Nevertheless, the nests were difficult to find and often required
several minutes to find following the flush.

Once a flush was noted, the spot was marked with a hat or flag, and we would systematically
search the area. After the nest was located, a strip of flagging was tied to a prominent piece of
vegetation no closer than seven meters to the nest (most often 10 meters) and a nest record card
was created with directions and a drawing to the nest from the flagging. We used a Garmin 12XL
GPS receiver to note locations of both the flag and the nest.

We visited nests every other day to monitor the progress of development but not often enough to
interfere with the parenting or to attract predators. Our routine was to approach the flags that
marked nests from opposite direction of the nest and then visually locate the nest site from the
flag before approaching. Nests were then checked for adult
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Whether a population was a source of recruits for the region or a local reproductive sink was
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Grasshopper Sparrow Reproductive Studies

Nest Site Choice

In 2000 Grasshopper Sparrows chose nest sites that averaged 34% bare ground, 36% duff, and
30% live vegetation in a one-meter radius circle around the nest (Table 7). Bare ground and duff

ranged from 5% to 70% cover, and live vegetation ranged from 15% to 65% in the area five
meters around the nest.

The literature reports that Grasshopper Sparrows favor a moderate amount of bare ground
(Whitmore 1979, Bollinger 1995). We have evidence that nest sites were chosen with a bias
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Our priorities at the onset of both the 1999 and 2000 seasons were to get the team of researchers
trained and the adult population of Grasshopper Sparrows banded. We therefore did not
investigate return dates and the establishment of territories as thoroughly as wished. As noted
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to a daily probability of nest survival of .973 and a probability of nest survival to fledging of
56.3%.

Estimates of fecundity are shown in Table 11. In 1999, the average number of eggs laid per nest
was 3.8 (n=5 nests) and average number of chicks per successful nest was 3.8 (n=7 nests). In
2000, the average number of eggs laid per nest was 4.8 (n=21 nests) and average number of
chicks per successful nest was 4.4 (n=22 nests). Pooled over both years the average number of
eggs per nest was 4.6 (n=27 nests) and the average number of chicks per successful nest was 4.3
(n=29 nests). These estimates of nest production are consistent with those reported by Vickery
(1996). We haven’t yet determined how many offspring each pair fledges in the breeding season
and whether there are significant differences among adult age groups.

Dispersal of Hatchingyear Grasshopper Sparrows

A total of twelve Local (banded in the nest) and six HY (hatching year — post fledge birds in
juvenal plumage) Grasshopper Sparrows were banded in 1999 but none were ever observed
again. In 2000 84 Local and 46 HY birds were banded, but none of these HY birds were seen
again in 2000. We hope that some of these 130 birds will be found in 2001 and give us insight
into the survival, dispersal, and behavior of the first-year/nestling birds from the CRFRC
grasslands. The lack of repeat observations for the total 148 HY birds has several possible
explanations: 1) fledglings instantly dispersed from their natal patch and established home bases
(pre-SY territories) in new but distant habitat patches (J. Sheppard, pers. comm.); 2) all
fledglings fell prey to predators — the Grassland Restoration fields could be a reproductive sink;
3) fledgling behavior was such that they eluded mist nets and observation.

Despite our failure to relocate any of our marked HY birds, we observed and captured numerous
unbanded HY birds in the project fields in August of both years. The origin of these unbanded
HY birds is intriguing. Clearly, they were either fledged from undiscovered nests in our
grasslands or they were immigrants from other localities. The abundance of the unmarked HY
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Our results show that in 1999, fecundity was 1.65, well less than the 3.0 required for an
unchanging population (Table 11). In 2000, fecundity was 4.13, greater than the level required
for the study population to serve as a source population. The pooled data (fecundity 3.74) show
that over the two-year study, there is evidence that the CRFRC fields are a benefit to the larger
Grasshopper Sparrow population, and are serving as a productive source of young and recruits.

Grasshopper Sparrow Movement and Territory Studies

Twenty-five territories or parts of territories were mapped in the experimental grasslands from
28 May until 23 June 2000. Although data were not collected as systematically as we had hoped,
efforts were made to sample territories from all the fields.

Territory size

Twenty-one Grasshopper Sparrow territories were mapped sufficiently for analysis in 2000. The
mean territory size was 4800 m? (SE = 445 m?) = 0.48 hectares = 1.186 acres with an average
radius of 39 meters. The maximum size was 9726 m? and the minimum was 1609 m?. These
territories are on average significantly smaller than the territory sizes reported by Holmes (1996)
in the most dense colony in Maryland. We found no evidence that the territories in the center of
the population were smaller than those on the perimeter. We had no evidence that breeding
adults used the same territories in successive nesting attempts within the same season, but our
studies to date were limited. Thorough monitoring of territories in 2001 is a priority now that the
methodology has been established and tested.

Adult Grasshopper Sparrow Movement
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territory, recapture data indicated these females were traveling over multiple territories in short
periods of time. The function of these travels is unknown (e.g. whether extra-pair copulations
were achieved). We have no evidence yet that these females were actively nesting at the time,
but it was during the height of the breeding season. We must note that our sample is biased to
individuals that move more - more active females will be more likely caught in mist nets.
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VI. MANAG EMENT OPTIONS AND RECOMMENDATIONS
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Bryan and Best 1991, Warner 1992, Kershner and Bollinger 1996, Vickery 1996). Grasslands on
the East Coast may be more productive than in the Midwest (Bollinger 1995, Mitchell et al.
2000) and mowing without haying may increase litter. As mentioned previously, deeper litter can
be a negative feature of Grasshopper Sparrow habitat (Bollinger 1995). Recommended times for
mowing would be in August, after the majority of the nesting season, and haying would be
advisable.

In the first two years of establishment of the Experimental Grassland Restoration Project,
mowing has been a necessary technique to reduce weed competition for establishment of warm-
season grasses. CRP and CREP administrators require this short-term management for enrolled
acreage. Once the perennial grasses have become established, mowing is not recommended as a
management tool for native prairie restoration due to increased litter buildup.

Increasing Habitat

Grasshopper Sparrows are loosely colonial and small populations appear to be somewhat
ephemeral (Smith 1968, Holmes 1996). Population Viability Analyses show that populations of
Grasshopper Sparrows show clear relationships between carrying capacity and population
persistence (Wells 1997; Dodge, unpublished). Larger habitat carrying capacities would allow
populations to grow large, better withstand variability in reproductive success, and buffer against
environmental stochasticity. Increasing habitat available to Grasshopper Sparrows in the form of
large habitat blocks, like those at CRFRC, would certainly increase the chances of the population
persistence.

The apparent vigor with which Grasshopper Sparrows colonize new habitat blocks provides
strong support for increasing habitat as a crucial management component. At our study site, two
months after the conversion of marginal croplands to grasslands the population of Grasshopper
Sparrows in the vicinity increased from approximately 10 mating pairs (J. Gruber, pers. comm.)
to 75 mating pairs. We surmise that some of the 65 new males in the area were returning from
the past breeding season, but that most were new immigrants. The implication is that site fidelity
IS not necessarily as strong in males as others
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VII.  DICKCISSELS AT CRFRC

Results and Discussion
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covers in Kansas (Hughes et al. 1999) but a positive association was found in lowa (Bryan and
Best 1991). Dickcissel reproductive success was positively associated with litter depth in Kansas
CRP fields (Hughes et al. 1999).

Management of the GrasslaP 0 Td (. 199)Tc -0a.60 Td tor(e). 19C /CP thojntlds (H- Tc 0.004 Tw [(et)-6( 1
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VIll. OTHER BIRDS AND THEIR USES OF THE CRFRC GRASSLANDS
Killdeer were seen regularly early in both 1999 and 2000. A single nest was found in 1999.

Upland Sandpipers (a flock of 13) were observed in the study fields in August 1999. We
assumed this to be a migrant group. None were observed in 2000.

Northern Bobwhite (three coveys and many adults) were observed in the fields in 1999 and 2000.
A single observed nest was destroyed by a mower. Three coveys were present in late September
2000.

Eastern Kingbirds were abundant in the fields throughout both seasons. Most likely they are
nesting on field borders.
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Bobolinks (eight males and two females) were observed foraging in fields on 15 July 2000.
Smaller groups were observed in the fields for about a week following.

Red-winged Blackbirds are abundant in fields for the entire season in both 1999 and 2000. Two
nests were discovered in the fields in 2000.

Eastern Meadowlarks (a single pair) were regularly observed on Kibler Road about 1 mile from
the restored grasslands in 1999. One male was singing in the fields for about a week in early
June 2000.

Orchard Orioles were commonly observed foraging in fields in both 1999 and 2000. They are
common breeders in the surrounding trees and in the shrub islands in the fields.

Northern (Baltimore) Orioles are common breeders in the surrounding trees and occasionally
observed foraging in the fields in both 1999 and 2000.
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XI. TABLES AND FIGURES

Table 1. Conservation Status of selected grassland bird species in East Coast states.

Species legend: Grasshopper Sparrow (GRSP); Vesper Sparrow (VESP); Henslow’s Sparrow (HESP); Dickcissel (DICK); Bobolink (BOBO);
Eastern Meadowlark (EAME); Northern Bobwhite (NOBO); Horned Lark (HOLA); Upland Sandpiper (UPSA); Short-eared Owl (SEOW).
Status legend: Endangered (EN); Threatened (TH); Critically Imperiled (CI); Special Concern (SC); Rare (RA).

Sa GRSP | VESP | HESP | DICK | BOBO | EAME | NOBO | HOLA | UPSA | SEOW | REF.

Ma EN TH TH (ME Dept. IFW 2001)

v sc sc EN TH SC (VT Dept. F &W 2001)
mg Cl RA EN RA RA EN (NH F & G 2001)

Ma s | TH TH EN EN EN (MA Div. F & W 2001)

Ch EN EN sc scC TH EN TH (CT Dept. Env Prot 2001)
RHH TH EN (RI Nat. Her. Prog. 2001)
NeY'k SC SC TH SC TH EN (NY Dept. Env. Con. 2001)
Pl TH sc TH EN (PA Dept.. CNR 2001)
Nelg TH EN EN TH SC SC EN EN (NJ Div. F & W 2001)

Div SC SC EN SC SC EN EN (DE Nat. Her. Prog. 2001)
Makl SC TH SC EN SC (MD DNR 2001)

Vi TH TH (VA Dept. F & W 2001)
NtCh RA RA (LeGrand, pers. comm)
StCh (SC Herit. Trust 2001)

Gg SC (GA Nat. Her. Prog. 2001)
FH EN (FL F & W 2001)
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Table 2a. Summary of CRP and CREP enlistment in CP2 (establishment of permanent native grasses) in
Maryland Eastern Shore counties by acreage and as a percentage of total CRP and CREP enrollment
1986
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Table 3. Eight species of native perennial warm-season grasses and one species of cool-season grass
planted at CRFRC in March 1999.

Common Name S&Nm Gupa
Big Bluestem Andropogon gerardi Warm
Side-oats Grama Bouteloua curtipendula Warm
Deertongue Grass Panicum clandestinum Warm

Switch Grass
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Table 9. Status of males of nests started in the first week of nesting season. 50% of these males were
banded in 1999, but made up only 20% of 2000 male population.

N& EsLsDa MESE Su
06-GRSP-01 | 5/13/00 ORBX Banded 1999
03-GRSP-03 | 5/14/00 BTBX Banded 1999
07-GRSP-02 | 5/14/00 YFBX New
07-GRSP-04 | 5/15/00 MWBX New
07-GRSP-01 | 5/16/00 YPBX New
07-GRSP-03 | 5/19/00 OBBX Banded 1999

Table 10. Nest observations from the Summer 2000 field season.

NE BiDa EdDa ouDa om EL% Ha F
2-GRSP-01 |06/14/00 _ |06/21/00 6  |Fledge 5 5
2-GRSP-02 |07/02/00  |07/21/00 18 |Fledge 4 4 4
2-GRSP-03 |06/30/00  |07/21/00 20 |Fledge 5 4 4
2-GRSP-04 |07/02/00  |07/17/00 14 |Fledge 5 5 5
3-GRSP-01 |06/01/00  |06/12/00 10 |Predation 5

3-GRSP-02 |06/02/00  |06/12/00 9 |Fledge 4 4 4
3-GRSP-03 |06/03/00 _ |06/03/00 0 |Fledge 3
3-GRSP-04 |06/05/00  |06/21/00 15 |Fledge 5 4 3
4-GRSP-01 |06/04/00  |06/26/00 21 |Fledge 5 5 5
4-GRSP-02 |06/07/00 _ |06/28/00 20 |Fledge 5 5 5
4-GRSP-03 |06/08/00  |06/23/00 14 |Fledge 5 5 5
4-GRSP-04 |06/13/00  |06/23/00 9 |predation 4

5-GRSP-01 |06/08/00  |06/19/00 10 |Predation 5

5-GRSP-02 |06/19/00  |06/24/00 4 |Fledge

5-GRSP-03 |07/12/00 _ |07/17/00 4 |Fledge 5
6-GRSP-01 |05/25/00  |05/29/00 3 |Fledge 5 3
6-GRSP-02 |06/21/00 _ |07/04/00 12 |Kill-mower| 5 5
6-GRSP-03 |06/22/00 _ |07/06/00 13 |Fledge 4 4 4
6-GRSP-04 |06/23/00  |06/28/00 4 |Fledge 5 5
6-GRSP-05
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Table 11. Three aspects of reproductive success: probability of nest success, number fledged per
successful nest, and fecundity for 1999, 2000, and pooled data.
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Figure 1. Beginning dates of nests on CRFRC as a percentage of season total based on data from 1999
(12 nests) and 2000 (30 nests). One outlier nest from late in the 1999 breeding season was omitted.
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Xll.  APPENDIX |

We assume that: 1) all adult females (SY and ASY) are breeding each summer, 2) each female
has a maximum of four opportunities to complete a nest but can physiologically complete only
two nests, 3) if a nest fails a female will renest, and continue to do so until all four nest
opportunities expire, and 4) the probability of daily nest survival is constant in a season.

We model the pattern of nestings through a breeding season by females as a truncated binomial
probability density function of successes (p) and failures (q = 1-p) with the constraint that only
two successful nests are possible:

(p+q)*= p*+4p’q+6p°q’ +4pg’ + '
where the first two terms of the expansion are not possible and deleted. The remaining three
terms can be described as follows;

A. Two successful nests in a season - 6p°g?

1. First two nests successful, females quits further attempts = pp--
2. First nest unsuccessful, nests #2 and #3 successful, no further attempt = qpp-
3. First two nesting attempts unsuccessful, nests #3 and #4 successful = qgpp
4. First nest successful, nest # 2 not, nest # 3 successful, quit = pgp-
5. First nest successful, nests # 2 and #3 not, nest #4 successful = pggp
6. First nest not successful, nest #2 successful, nest #3 not, nest # 4 successful = qpgp
B. One successful nest in a season - 4pg°
1. First nest successful, all subsequent ones failures = pgqq
2. First nest unsuccessful, second nest successful, nest #3 and #4 failures = gpqq
3. First and second nest unsuccessful, third successful, nest #4 failure = qgpq
4. First three nests unsuccessful, fourth attempt successful = gqgp
C. No successful nest in a season - g* = gqqq

These patterns are mutually exclusive.
D. Reproductive Success of Grasshopper Sparrows on the restored grasslands

The total number of female fledglings produced from all successful nests by a female in a season
is our definition of fecundity (F). If a female has two successful nests her reproductive success
is 2 x females fledglings per nest x probability of having two successful nests. A female with
only one successful nest (out of 4 attempts) has reproductive success of 1 x female fledglings per
nest x probability of having one successful nest. In principle, these reproductive successes are
then averaged over the number of females having two, one, or zero successes.

Year F p q 6p°q> + 4pg° +q

1999 1.9 0.228 0.772 0.1859 0.4196 0.3552
2000 2.2 0.668 0.332 0.2951 0.0978 0.0121
Pooled 2.15 0.563 0.437 0.3632 0.1879 0.0365
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