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INTRODUCTION 

Bombay Hook National Wildlife Refuge was established under the 
authority of the Migratory Bird Conservation Act in 1937 as a 
refuge for migratory and wintering waterfowl. The refuge is 
located in Kent County along the western shore of the Delaware Bay. 
It is within two hours driving time of metropolitan Baltimore, 
Washington, Wilmington, and Philadelphia, and is less than 10 air 
miles from the state capital of Dover; (population 27,630) and 8 
miles from Smyrna (population 5, 231) . The surrounding area is 
characterized primarily by agricultural lands on which corn, 
soybeans, and wheat are the principal cash crops. The refuge 
currently comprises 15,122 acres of whicJ'l approximately 12,500 are 
a broad expanse of brackish tidal marsh, mud flats, and tidal 
creeks and rivers. Other portions of the refuge include 1,000 
acres of agricultural land, 4 freshwater impoundments comprising 
1, 100 acres, and the remainder wooded upland and brush. The 
topography is very flat with almost all of the refuge lying below 
the 10 foot MSL contour. In addition to waterfowl Bombay Hook 
supports healthy populations of white-tailed deer, cottontail 
rabbits, muskrats, otter, and beaver as well as large numbers of 
shore, wading, raptorial and passerine birds. The tidal waters 
within the marsh are home for the commercially important blue crab, 
white perch, and eels as well as myriads of other marine life forms 
inherent to a mid-Atlantic estuarine environment. A pair of 
southern bald eagles resides at the refuge and normally nest in a 
woodlot adjacent to one of the freshwater pools. 

The initial and still basic objective for the refuge of preserving 
the migratory waterfowl resource is reached through preservation of 
the natural tidal salt marsh as well as intensive management 
practices such as croplands management, prescribed burning, 
impoundment water level manipulation and others which serve to 
enhance areas for waterfowl and other wildlife. Public use 
objectives are to provide wildlife-oriented recreational 
opportunities compatible with habitat and wildlife objectives. 
Increased emphasis has been placed on development of environmental 
education and interpretive programs; however, consumptive 
recreation in the form of waterfowl, deer, and small game hunting 
still forms a large portion of the refuge program. 
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A. HIGHLIGHTS 

A coordinated search and rescue effort mounted by the refuge and 
cooperating agencies resulted in locating two scs technicians who 
had spent the night stranded in a remote portion of tidal marsh. 
(Sections E.6, H.17) 

Mosquito control on the Delaware refuges once again became a hot 
political topic. A task force was established by Director Turner 
and DNREC Secretary Clark to come up with solutions to the 
problem. (Section F.10) 

The bald eagle pair produced their first eaglet to flight stage 
since 1988. (Section G.2) 

Fall duck populations reached the highest peak i n 14 years. 
(Section G.3) 

Deer harvest was by far the highest on record. (Section H. 8) 

A parking lot was constructed at the Air Force Tract in an effort 
to zone public use to cut down on illegal target practice, 
vandalism and littering. (Sections H.17, I.1) 

Finis Dike received a much needed rehabilitation. (Se ction I.2) 

An old channel in Raymond Pool Was cleaned out to permit complete 
drawdown . (Sections F.2, I.2) 

A new John Deere 4055 tractor and 15 foot wide flex-wing mower 
were received in November. (Section I.4) 

A World War II vintage plane, which crashed in refuge marsh 
during a 1944 training flight was partially recovered for display 
in the Dover Air Force Base Museum. (Section J.3) 



B. CLIMATIC CONDITIONS 

The past year could best be characterized by a mild winter 
followed by a relatively cool summer. On September 25 we 
received heavy rains and high tides as the tropical storm 
Danielle brushed off our coast. On December 11 and 12, we 
experienced two days of northeast winds and very high tides. No 
significant damage occurred on the Refuge although extensive 
damage to coastal communities occurred 50 miles to the south. 

Temperatures this year ranged from a low of 11 on January 11 and 
12 to a high of 94 on July 14 and 15. The last day of 
subfreezing temperatures in the spring occurred on March 25 and 
the first day of subfreezing temperatures in the fall was October 
20 although light frost was observable on the ground as early as 
October 7. Winter temperatures were mild with no prolonged 
spells of bitter cold weather. Conversely, the summer was 
pleasantly cool although humid as usual. Even July and August 
had many days in which the highs never left the 70 1 s. 

Precipitation for the year totaled 39.63 inches, which is 6.4% 
below the average of 42.30 inches. Snowfall was virtually 
nonexistent with the largest amount being a 1.1 inch accumulation 
recorded on February 13. With the exception of dry weather 
during January and April, Bombay Hook received normal amounts of 
precipitation for most of 1992. August and September were the 
months in which we experienced the most precipitation as 7.07 and 
5.86 inches respectively were recorded. 

Weather data was collected by the Delaware Highway Department at 
their weather station in Dover, approximately 12 miles southwest 
of the refuge off ice. 

TEMPERATURE (F) 

Month Maximum Minimum Preci~itation 
(Inches) 

Jan 69 11 0.98 
Feb 63 12 2.62 
Mar 65 20 4.32 
Apr 78 30 1.42 
May 89 37 4.87 
Jun 88 49 2.64 
Jul 94 60 2.34 
Aug 92 52 7.07 
Sep 85 46 5.86 
Oct 82 30 1.53 
Nov 68 29 2.93 
Dec 66 17 3.05 

Extremes 94 11 Total 39.63 
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C. LAND ACQUISITION 

1. Fee Title 

There was some action on the proposed DeMarie property 
acquisition during 1992. This 796 acre parcel adjoins the 
refuge on the southwest and consists of approximately 600 
acres of high quality salt marsh as well as a significant 
amount of cropland suitable for waterfowl food production and 
a small acreage of brush. On November 12 Howard Rybolt 
(Realty) visited to conduct an appraisal of the property. He 
and Manager Daly met with Mr. and Mrs. DeMarie in the refuge 
office prior to Mr. Rybolt accompanying the DeMaries to their 
property for the appraisal. From here on our acquisition 
should depend upon whether we can negotiate an acceptable 
price with the landowners. 

There was no action to report on the proposed acquisition of 
Great Cypress Swamp (11,000 acres) in southern Delaware in 
1992. 

2. Easements 

No action has been taken on our recommendation from 1991 that 
the Service divest itself of the 1.3 acre Daugherty property 
which was foisted upon us through the Farmers Home 
Administration program. This "refuge" is a farm ditch on 
property which is a two hour ride from Bombay Hook. It was 
not visited this year. 

D. PLANNING 

2. Management Plan 

The following plans were rewritten and submitted for approval 
this year: 

Hunt Plan 
Sign Plan 

6-26-92 
8-12-92 

In addition, the Safety Management Plan was updated during 
August, 1992. 

Annual Programs were prepared for Hunting, Fire Management, 
Water Management and Trapping. All were approved . 
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4. compliance With Environmental and Cultural Resource Mandates 

After many years of testing, chlorinating and retesting of 
the public water supply at the Headquarters/visitor center 
building only to have the test result eventually show 
recontamination with coliform bacteria, steps were taken to 
permanently correct the problem. Bottled water is now used 
as the primary drinking water supply and a permanent 
chlorination mechanism was installed at the domestic well 
head. The State Health Department requires chlorination if 
the public even has access to the water should it test 
positive for bacteria. 

#1 Maintenance Worker Straughn installs the new 
automatic chlorinator at the Headquarters Building 
well. 8/92 Daly 
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#2 Instead of a small well cap, we are now forced to 
have a rather obtrusive well cover due to the size 
of the chlorinator. 

8/92 Daly 

5. Research and Investigations 

1. Bombay Hook NR89 - Response of Greater Snow Geese (Chen 
caerulescens atlantica) To Hunting at Bombay Hook 
National Wildlife Refuge and Related Wetland Changes 
(Conducted by refuge staff in cooperation with Delaware 
Division of Fish and Wildlife) 51550-1 

This project was begun during 1989 and is presently in 
the fourth year of data collection. Following is an 
abstract from the 1992 progress report. 

Snow goose populations were monitored through three 
wintering seasons by the use of aerial surveys and ground 
observations within and around Bombay Hook and Prime Hook 
National Wildlife Refuges. Surveys were flown during two 
different periods of the day, i.e. dawn and mid- morning, 
in an effort to enumerate roosting and feeding 
populations of geese along the Delaware coast . Mid­
morning flights included a survey route into several 
counties of Maryland ' s eastern shore as well as areas in 
western Delaware. Unlike the 90- 91 season no surveys 
were flown within New Jersey. Habitats utilized by each 
flock were recorded . Permanent vegetational transects 
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were established and run within the marshes of Bombay 
Hook and Prime Hook. Aerial slides and video tapes of 
the marsh eat-outs created by the feeding activities of 
the birds were taken periodically throughout each winter 
period and were compiled on a plastic overlay to 
determine total acreage denuded by the geese on Bombay 
Hook and Prime Hook. Results of the special snow goose 
hunt within the Bombay Hook salt marshes were analyzed in 
conjunction with the activities of the geese in an 
attempt to correlate goose use with hunting activity. 
The extent of snow goose denudation on Bombay Hook was 
similar to that incurred during the previous two winters 
as the preferred areas were stripped bare each year. 
Assessing the impact of hunting the Bombay Hook marshes 
on the activities of the birds remains a difficult task. 
The large numbers of goose hunters during October 
obviously prevents any significant daytime feeding within 
the saltmarsh during that period and may influence the 
birds to instigate off refuge feeding forays which have 
become more and more significant in recent years. 
However, the extent of the eat-outs on Bombay Hook is 
relatively constant and the hunt appears most likely to 
influence only the timing of when the marsh is denuded. 

2. Bombay Hook NR91 - Movements and Habitat Use by Wintering 
Greater Snow Geese on the Delmarva Peninsula (A 
cooperative effort by the U.S. Fish and Wildlife Service, 
Delaware Division of Fish and Wildlife, and Eastern 
Kentucky Oniversity) 51550-2 

Field work for this project was completed during April 
1991. Data analysis and thesis preparation was completed 
during 1992 . Following is an abstract of the project as 
contained in the Master of Science thesis of Michael 
Robert John Hill. 

During the mid-1980's, peak populations of wintering 
greater snow geese at Bombay Hook National Wildlife 
Refuge in Delaware reached a high of 75,000. This large 
concentration of geese combined with their voracious 
foraging habits caused destruction of parts of the refuge 
tidal saltmarsh prompting the refuge to initiate a 
special snow goose harvest season in 1983 in an effort to 
disperse the geese. Although damage to the tidal 
saltmarsh was only slightly reduced, there were 
significant changes in goose movements and habitat use 
patterns. This study was conducted to determine the 
local movements, habitat use, and the effects of hunting 
on greater snow geese at Bombay Hook National Wildlife 
Refuge and on the Delmarva Peninsula. one objective of 
the study was to assess the impact of a special greater 
snow goose harvest season on dispersal of geese that were 
creating large "eat outs" in the Bombay Hook NWR tidal 
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saltmarsh. Therefore, 36 adult female greater snow geese 
were captured and radio-tagged at Bombay Hook National 
Wildlife Refuge and monitored from October through March 
1990-1991. Movements were estimated by 1) following 
radio-marked geese from the night roost to initial 
feeding sites, or from their final feeding areas to their 
night roosts, 2) by measuring distances between overnight 
roosting sites and amount of interchange between broad 
roosting regions and specific sites within regions, and 
3) by observing the movements of a radio-marked bird for 
an entire day. Habitat use was estimated from the 
habitats used by radio-marked individuals. Each location 
was classified as either roosting or feeding habitat. 
Habitat use was also compared to availability of major 
agricultural and wetland habitats. 

During October-November, marked birds did not move large 
distances from roosting to feeding sites (5.4± 6.7 (SD] 
km) or between roost sites (3.9 ± 5.4 km). The habitats 
most often used for roosting from October through 
November were farm ponds (39.4%), tidal saltmarsh 
(30.6%), and freshwater impoundments {28.0%), and 
harvested corn was the most visited type of feeding 
habitat (53.4%). From October through November when 
habitats were compared to availability, harvested corn 
and "other" were used more than expected {P < 0.05) as 
feeding habitats, and farm ponds and freshwater 
impoundments were used more than expected as roosting 
habitats. Interchange by radio-marked birds between 
different roost sites occurred frequently (66.9%) but not 
between regions (30.6%). Total distance moved by a goose 
in one day averaged 15.5 ± 15.0 km in October and 
November. Greater snow geese probably did not travel 
long distances in October and November because there was 
an abundance of waste corn near the refuge. 

Hunters taking part in the special greater snow goose 
harvest season (15 October through 31 October) dispersed 
the geese from the tidal saltmarsh during daylight hours. 
However, flocks of geese could be seen flying into the 
tidal saltmarsh to roost in late evening or after dark. 
Large areas of denuded tidal saltmarsh became apparent in 
November and early December which coincided with 
observations of night movements by marked birds into the 
tidal saltmarsh. Hunter participation decreased after 
the beginning of the regular waterfowl season, probably 
reducing the effectiveness of hunting disturbances on 
dispersing the geese. Therefore, the special harvest 
season was not effective in reducing the size of the 
"eat-out." 

Mean distances traveled per day increased in December and 
January {21.0 ± 19.9 km} with some feeding flights up to 
37 km from the roosting area. During January there was 
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minimal use of Bombay Hook NWR, when many of the birds 
were found roosting on farm ponds (36 . 1%) mainly in Kent 
County, Maryland and freshwater impoundments (32.2%) 
mostly at Prime Hook NWR in Delaware. Distances traveled 
between roosting sites averaged 22.9 ± 28.9 km and 
averaged 11 . 4 ± 13.1 km from roosting to feeding sites 
which were significantly larger (P < 0.05) than in early 
season. Harvested corn was still the most heavily used 
feeding habitat (47.2%). When habitat use was compared 
to availability, harvested corn was used more than 
expected for feeding, and farm ponds and freshwater 
impoundments were used more than expected for roosting. 
Interchange between regions (49.5%) and sites within 
regions (80.8%) peaked in December and January . The 
longer distances traveled in December and January may 
have been due in part to the depletion of food resources 
around the refuge and to the development of fat reserves 
during December, permitting geese to expend energy in 
search of high energy foods such as corn. 

In February and March radio-marked birds began returning 
to the Bombay Hook NWR area, roosting mainly in 
freshwater impoundments (51.8%). Habitats most often 
used for feeding were small grains (35.1%), "other" 
(29.2%) (included mainly cattle feedlots and goose 
pasture) and harvested corn (28 . 8%). Small grains were 
used more than expected for feeding when compared to 
availability and farm ponds and freshwater impoundments 
were used more than expected for roosting. Average 
distances moved from roosting to feeding areas (4.3 ± 4.4 
km) declined (P < 0.05) in February and March as did mean 
distances between roost sites (10.8 ± 19.6 km). 
Distances moved per day decreased in Fe~ruary and March 
(13.5 ± 8.9 km). Interchange between roosting sites 
(45 .. 2%) and change between regions (33.6%) was less 
frequent in February and March. Radio-marked greater 
snow geese possibly returned to the Bombay Hook NWR area 
as small grains and green crops were beginning to grow, 
providing the geese with a new food source that was rich 
in protein. 

Overall, radio- marked female greater snow geese used a 
variety of habitats and were found to disperse widely 
over the Delmarva Peninsula and into New Jersey and 
Pennsylvania. Individual greater snow geese also showed 
a significant amount of interchange between roost sites 
and a lack of flock integrity. Future studies are needed 
to better understand the timing of nocturnal flights into 
the tidal saltmarsh and to determine the nutrient value 
derived by greater snow geese from tall saltmarsh 
cordgrass. Also, the long term effects of grazing by 
greater snow geese on saltmarsh regeneration need to be 
studied in order to determine how to manage "eat out" 
areas. 



3. Bombay Hook NR92 - Effect of Intensive Management on 
Annual Wood Duck Production from Artificial Nest Boxes 

51550-3 

This project was initiated at the suggestion of Zone 
Biologist Laskowski and is part of an overall study which 
includes data collected in a similar fashion at Prime 
Hook National Wildlife Refuge. The objective of the study 
is to determine if wood duck nest boxes which are 
intensively managed on a monthly basis throughout the 
nesting season, produce a greater number of ducklings 
than boxes which are not managed. 

A sample of 100 wood duck boxes at Bombay Hook was 
selected for the study. A treatment group of 50 boxes 
along with 50 control boxes was randomly selected from 
this sample. 

Treatment boxes were checked once each month during the 
nesting season from March through July. Detailed records 
were maintained on the number of eggs laid per box, date 
of nest initiation, nest status, and outcome. During the 
course of monthly checks, any nest which was abandoned 
was removed from the box to the box available for 
renesting. Boxe with clutches which were being 
incubated, were checked and any eggs which were not at 
the same level of development as the majority of the 
clutch were also removed. Clutches being incubated which 
were in excess of 18 eggs were reduced to 18 eggs. A 
final box check was conducted during July to determine 
outcome of any late nesting attempts and to collect 
finalized box production data for the season. During the 
final box check, no eggs or membranes were removed from 
the boxes. Nest contents were left intact for comparison 
with the same data collected during winter box 
maintenance activities. 

Control boxes were treated in the same manner as 
treatment boxes, with the exception that no nest contents 
were removed at any time during the nesting season. 

As of the writing of this report data has been collected 
for one nesting season and we are preparing to conduct 
routine winter maintenance activities. Data on nest 
contents will again be collected for both treatment and 
control boxes during routine winter maintenance 
activities. The difference between nesting season and 
winter collected data will be used to assess loss of 
precision of once a year data collection and how this 
will affect management decisions. 
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E. ADMINISTRATION 

1. Personnel 

1. 
2 . 

3 . 
4 . 
s. 

6. 

7. 
8. 
9 . 

10. 
11. 
12 . 
13. 
14. 
15 . 

# 3 Top (on deer stand L t o R) Ar thur Straughn, Paul Daly 
Bottom (in duck blind L to R) Frank Smith, Steve 
Wunderley, Suzan Staley, Howard Cottman, Teresa 
Hammond and Marian Johnson- Pohlman . 

Paul D. Daly 
Steph en M. Wunder ley 
(Transferred 10- 18- 92) 
E. Franklin Smith 
Marian John son- Pohlman 
Teresa R. Hammond 
(Transferred 11- 01-92) 
Barbara J. Meade 
(EOD 11-29-92) 
Suzan M. Staley 
Howard H. Cottman 
Arthur T. Straughn 
Barry T . Clark 
Debra s. Wunderley 
Verna Price 
Bob Jones 
Mark Connelly 
Kelly L. Boscher 
(EOD 6- 14- 92) 

12/91 Humbert 

Refuge Manager 
Asst. Refuge Mgr. 

Refuge Biologist 
Outdoor Rec. Planr. 
Off ice Assistant 

Off ice Assistant 

Office Auto . Clerk 
Maintenance Worker 
Maintenance Worker 
Bio Science Student 
Clerk-Typist 
Recreation Aid 
Recreation Aid 
Recreation Aid 
H. S. Coop Student 

GM- 13 
GS- 11 

GS- 11 
GS-11 
GS-6 

GS-6 

GS-4 
WG-8 
WG-8 
GS-4 
GS- 3 
GS- 3 
GS-3 
GS- 3 
GS- 1 

PFT 
PFT 

PFT 
PFT 
PFT 

PFT 

PPT 
PFT 
PFT 

TPT 
TPT 
TPT 
TPT 
TPT 
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#4 From left to right, Kelly Boscher, Barbara Meade 
and Verna Price. 

3/93 Johnson-Pohlman 

Barry Clark was not on active duty at the refuge this year. 
He is expected to graduate in the summer of 1993. At that 
time he will either come to work for the Service or go to 
veterinary school. 

The manager's position was upgraded on March 8 to GM-13 based 
on his appeal to the FWS Personnel Off ice of audit results 
conducted by the Region 5 Personnel Office the previous year. 

The primary assistant manager position became vacant in 
October when Steve Wunderley transferred to the Washington 
Office to fill a job dealing with Service law enforcement 
policy. Steve had been at Bombay Hook since July 1989. 

The assistant manager position remained vacant at the end of 
the year . Recruitment efforts had gone as far as green 
sheeting the position when it was decided to not fill it 
until at least March, 1993. Needless to say, operating a 
station of this size (together with a major satellite - Prime 
Hook NWR) with no assistant manager is a most difficult 
proposition. We have attempted to allow paperwork exercises 
(reports, plans, etc) to be the primary casualties of this 
vicissitude. 

11 



\ ' '·12 \ 

Another key position, that of off ice assistant, changed 
incumbents in 1992. Teresa Hammond transferred to the 
Delaware Bay Estuary Program on November 1. This program has 
their off ice in the old YACC/YCC building on the refuge; 
therefore Teresa's new location is only about 300 yards away. 

We were fortunate to be able to fill the off ice assistant 
position with little delay. Barbara Meade arrived on 
November 29 after transferring from the enhancement off ice in 
Manhattan, Kansas. Barbara has had previous experience at 
the Wichita Mountains NWR and is a most welcome addition to 
our staff. 

A farewell luncheon was held at the Blue Coat Inn, Dover on 
October 29 for Steve Wunderley and Teresa Hammond. They were 
suitably presented with both "gag gifts" and the regular 
kind. 

Following is a summary of the staffing situation at this 
station for the past five years: 

Number of EmBloyees 
Permanent TemBorary Total FTE 

Full-time Part-time 

FY 92 8 1 5 10.0 
FY 91 8 0 4 8.5 
FY 90 8 0 1 8.2 
FY 89 9 0 0 9.0 
FY 88 8 1 0 8.6 
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Following is a listing of formal training received by Bombay 
Hook personnel in 1992: 

Training Course 

Saturated Forest 
Wetlands Management 

Time Management 

Biological Workshop 

Regional NAI 
Conference 

Fire Management/ 
Line Officers 

Moist Soil 
Management 

Law Enforcement 
Refresher 

Law Enforcement 
Refresher 

ARPA Law 
Enforcement 

Water Ditching 
Safety and 
survival 

CPR 

Defensive Driver 
Refresher 

Location Date(s) 

Annapolis, MD 1/29-
1/31 

Dover, DE 2/18 

Cape Charles, VA 2/24-
2/27 

Chincoteague, VA 3/18-
3/20 

Tallahassee, FL 3/23-
3/26 

Chincoteague, VA 4/16-
4/17 

Cape Charles, VA 4/6-
4/11 

Cape Charles, VA 4/13-
4/18 

Savannah, TN 5/11-
5/ 15 

Edison, NJ 6/11 

Refuge Auditorium 8/13 

Refuge Auditorium 8/25 

Name(s) 

Wunderley 

Pohlman 

Daly 
Smith 

Pohlman 

Daly 

Smith 

Smith 
Straughn 

Daly 
Wunderley 

Daly 

Daly 
Smith 
Straughn 
Wunderley 

Staff 

Staff 



4. Volunteer Program 

The volunteer program at Bombay Hook finished its tenth 
successful year with 104 volunteers contributing almost 2900 
hours of service. This was the largest number of hours 
donated to date; and of this total, 1866 hours were donated 
in visitor services. Visitor services include staffing the 
visitor center, working with school and scout groups, 
drafting text for brochures and displays and running the 
cooperative association sales outlet. 
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One field work student, Rusty Humbert, from Delaware State 
College completed an internship at Bombay Hook this year. He 
worked 10 hours per week during a semester and earned 4 
credits. Rusty worked with school and scout groups and also 
spent time helping plan upcoming handicapped accessibility 
projects. 

Volunteers from around the state helped count horseshoe crabs 
during the May and June full moon, and also assisted in 
counting shorebirds along the Delaware Bay Beaches from 
Bombay Hook to Cape Henlopen State Park. Volunteers for 
this survey covered a wide spectrum of individuals, from 
scouts, to high school and college biology students, 
residents along the Delaware Bay beaches, and birders. 

Each year a group of enthusiastic Bombay Hook birders join in 
the annual Christmas Bird Count and Spring Bird Count. This 
year these individuals were recognized at the annual 
volunteer awards ceremony held at the refuge. 

ORP Pohlman conducted spring and fall volunteer workshops and 
orientation sessions. Volunteers are also encouraged to 
attend the two day environmental education workshops offered 
in the spring and fall. Twenty six volunteers attended the 
above sessions. 

Twenty five volunteers took advantage of a variety of field 
trips which were offered them this year. A ranger from 
Brandywine State Park provided an orientation to the Nature 
Center, volunteer program, and a nature hike to three 
volunteers during the fall . Eight volunteers were given a 
tour of the Delaware Museum of Natural History during March. 
Fourteen volunteers participated in an interpreted canoe trip 
on May 16 at Abbotts Mill, a Delaware Nature Society site. 
Four volunteers represented the Refuge volunteer corps at the 
state volunteer dinner on April 30 this year. The Friends of 
Bombay Hook Cooperating Association paid for their dinners. 

ORP Pohlman again participated in the 4th Grade Environmental 
Education program for Kent County, Maryland at Eastern Neck 
Refuge. This year Pohlman conducted the beach study, which 
included seining by the students. This had been handled 



previously by the Health Department. About 200 students from 
around the county participated in staff and volunteer led 
activities during this program. 

Several Eagle scouts supervised fellow scouts in woodchipping 
our trails, placing numbered posts to correspond to new 
interpretive trail brochures, building a brochure box for 
one of the trails, and clearing back vegetation from around a 
photo blind and a deer platform for hunters in wheelchairs. 
A Mennonite Church group also woodchipped a trail and picked 
up litter at Finis woods. 

#5 Volunteer groups assisted in spreading woodchips 
on our foot trails. 

4/92 Pohlman 

The volunteer program has proven to be extremely valuable 
over the past 10 years, and much has been accomplished that 
would never have been possible with limited staff . 
Volunteers and the number of hours worked have also increased 
each year. 

The family of a deceased volunteer (Frances Robertson) who 
was very active in the Bombay Hook program, donated $2500 
toward the purchase of several auto tour route interpretive 
signs now being made by Wilderness Graphics. 

The Annual Christmas party and awards ceremony for volunteers 
was held on December 13 with 30 refuge volunteers in 
attendance. Awards were presented in various categories 
ranging from staffing the Visitor Center, and working with 
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5. 

-

educational groups, to assistance with computer programming 
and operation of the sales outlet. Awards presented included 
the following: refuge sweatshirts and T-shirts donated by 
the association, volunteer T-shirts and caps, service pins, 
mugs, bird guides, two books for special awards--America's 
Wildlife Hideaways and Wildlands for Wildlife, and the 
Refuge System wildlife calendar by John and Karen 
Hollingsworth. A second volunteer has now received the 
Service's 500 hour pin, and two additional volunteers have 
received the Service's 200 hour pin (bringing the total to 14 
volunteers). Twenty volunteers received special recognition 
awards. 

Funding 

Five Year Chronology ot station Funding (Thousands} 
one-Year Funds Only 

1261 1262 6860 9100 Total 

FY 93 385.7 183.0 2.0 .5 571. 2 
FY 92 341.2 228.0 2.0 .5 571. 7 
FY 91 285.5 136.0 2.0 1.0 424.5 
FY 90 251. 9 125.0 2.0 4.5 383.4 
FY 89 231. 3 121.5 2.0 354.8 

Funds not shown in the above table included "no year" 
categories such as quarters maintenance (8610) and fee 
collection (4960) as well as end-of-year purchases made for 
the station by the regional office. During FY 92 these end­
of-year purchases included a replacement vehicle (pickup 
truck) and computers for the manager and assistant manager. 

6. Safety 

Meetings continued to be held with the combined Bombay Hook/ 
Prime Hook staff; generally on the last Wednesday of the 
month. Delaware Bay Estuary personnel were invited to 
participate and sometimes they did attend. Various staff 
members had responsibility for selecting a topic and 
presenting it at the meeting according to a schedule prepared 
at the beginning of the year. Some of the topics included 
Lyme disease, AIDS, water safety/hypothermia, substance 
abuse, CPR/first aid, safety around electricity and defensive 
driving. 

Annual audiometric testing was performed on required staff 
members January 8 and 9. 
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1992 was the first year in which physical examinations were 
required for refuge law enforcement officers and fire 
management personnel. Paul Daly , Frank Smith , Steve 
Wunderley and Arthur Straughn passed their exams which were 
completed in March. 

Safety officers of Bombay Hook and Blackwater Refuges 
conducted reciprocal inspections of station facilities during 
April. 

On April 7 the new Regional Safety Officer, Phil Sorenson, 
visited for an orientation tour. 

Four employees who regularly fly aerial surveys (Daly , Smith, 
Straughn and Wunderley) completed a one-day training course 
in "Water Ditching Safety and Survival" conducted by OAS at 
Edison, New Jersey on June 11. It was an excellent, 
practical course on steps to take if an aircraft crashes in 
water during surveys or law enforcement operations. 

Delaware hunting safety and ethics classes for initial hunt 
license applicants were conducted each month from July 
through the end of the year in the refuge auditorium. Each 
monthly session consisted of three consecutive evenings of 
instruction for over three hours each evening. 

Eastern Shore of Virginia NWR Electrician Jerry Loomis 
visited from September 21-23 to perform an inspection of all 
electrical systems. Jerry found a few things which needed 
correction and repaired them; however everything was in 
pretty good shape overall. 

Personnel of various Federal, State and local agencies 
participated in an all night search for two SCS technicians 
who did not return home the evening of September 25, after 
working all day in the refuge tidal marsh. A more detailed 
report of the search and successful rescue is recorded in 
Section H.17. 

17 



#6 Biologist Smith was presented with a certificate 
and cash award for his efforts in the search and 
rescue operation on September 23-24. Assistant 
Manager Wunderley received a similar award. 

12/92 Pohlman 

7. Technical Assistance 

During May Manager Daly advised Mr. Paul Tavel, Facilities 
Manager at the Smithsonian Institute Environmental Recreation 
Center, Edgewater, Maryland regarding the initiation of a 
deer hunt on the center. Mr. Tave! manages an area of about 
3000 acres which is becoming overpopulated with deer. It was 
suggested that he work with Maryland DNR and consider placing 
hunters on stands for maximum harvest efficiency and safety. 
He was sent a complete packet of our hunt information and 
procedures. 

Manager Daly provided assistance to Holger "Rusty" Harvey, 
Executive Director of Delaware Wildlands Inc. in that 
organization's plans to convert some of their cooperative 
farming to "sustainable agriculture." Delaware Wildlands is 
a non-prof it conservation organization which purchases 
suitable wildlife areas when they become available, 
eventually turning them over to a State or Federal agency for 
management (sort of a Nature Conservancy on a State level). 
In this instance the main course of action suggested to Mr. 
Harvey was to pursue a graduated scale of rent (zero to $50 
per acre, which is current) for farmers who will adopt some 
or all of the new sustainable agriculture practices. 
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Manager Daly counseled a Mr. Roger Ramcharita of the British 
Columbia Fish and Wildlife Agency during July on procedures 
for managing a Young Waterfowlers Hunting Program. Mr. 
Ramcharita is setting up such a program in that Province. 

8. Other Items 

During the week of June 1 an evaluation of the refuge 
biological program was conducted by regional personnel. 
Visiting us during that time were Associate Refuge Supervisor 
Tom McAndrews, Zone Biologist (South) Hal Laskowski, Zone 
Biologist (Central) Charles Pelizza and Regional ADP 
Coordinator Paul steblein. 

#7 Discussions during the station evaluation of 
biological programs ranged from impoundment and 
moist soil management to goose browse and 
improvement of woodcock habitat. Here Central 
Zone Biologist Pelizza, Regional ADP Coordinator 
Steblein and Associate Manager McAndrews inspect 
a ladino clover field with Refuge Biologist Smith. 

6/92 Daly 
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F. HABITAT MANAGEMENT 

1. General 

Over 12,000 acres of Bombay Hook's 15,122 total acres consist 
of tidal salt marsh. Other important habitats include 
freshwater impoundments (1,100 acres), croplands (980 acres), 
and scattered blocks of various forest types including upland 
hardwoods, hardwood swamps and shrub communities. Many of 
these habitats are intensively managed to meet refuge 
objectives for waterfowl maintenance and production, 
endangered species, wildlife diversity and various public 
uses. 

North American Waterfowl Management Plan CNAWMP) 

The North American Waterfowl Management Plan -- an 
international agreement signed between the U.S. and Canada in 
1986 to protect, enhance, and restore wetland habitats across 
the continent -- presents a number of new opportunities and 
challenges for NWRs. The Plan establishes conservation goals 
for wetland habitats in specific regions of the continent; 
sets objectives for restoring waterfowl populations, and 
provides a framework for accomplishing local, regional, and 
international goals. In the United States, six key waterfowl 
breeding migration, and wintering habitat regions, called 
Joint Ventures (JVs), have been established to implement the 
plan. In Region s, The Lower Great Lakes/St. Lawrence Basin 
and the Atlantic Coast JVs have coalitions of federal, state, 
and private partners working together to restore waterfowl 
populations. 

The Bombay Hook NWR lies within the Atlantic Coast JV and is 
playing an active role in achieving the objectives of the JV 
and NAWMP through the management of the refuge. Bombay Hook 
was established in 1937 as a refuge and breeding ground for 
migratory birds and other wildlife. Waterfowl management 
centers on manipulation of water levels in the impoundments 
to favor growth of plant communities and habitat conditions 
desired by waterfowl. Black ducks and Canada geese are of 
particular management concern at Bombay Hook. Waterfowl 
foods are also provided through cooperative farming 
agreements with local farmers. 

NAWMP Activity Highlights on Bombay Hook in 1992 

Eight proposed moist soil development sites which are 
scattered throughout the cropland management units were 
funded to the tune of $26,900 through the Ducks Unlimited 
MARSH program and our own budget. Our regional funding was 
available during 1992 but the DU funds do not become 
available until FY93. A portion of the 1992 funds were used 
to buy the water control structures. The remainder of the 
funds were included in a cooperative agreement with the Kent 
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Conservation District who will perform most of the 
construction during the summer of 1993. 
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Refuge staff assisted Regional Off ice NAWMP Joint Venture 
Coordinator Dick Dyer in performing a Level I contaminant 
survey on the Milford Neck Focus Area (Williams-Asche 
Wetlands). The survey was completed July 31 and submitted to 
the Regional Office the following Monday. 

2. Wetlands 

Tidal Marsh 

Bombay Hook's salt marsh is a rather unique habitat on the 
east coast from Delaware northward in that it mostly remains 
in a pristine, unditched condition; having escaped the grid­
ditching done for mosquito control on similar coastal marshes 
in previous decades. The overall acreage can be divided 
roughly into two-thirds high, irregularly flooded Spartina 
patens/Distichlis spicata/ short form Spartina alterniflora 
association, and one-third low, regularly flooded tall form 
Spartina alterniflora. 

such habitat management as occurs is carried out primarily 
with the objective of reducing the effects of feeding by 
concentrations of snow geese in portions of the low marsh. 
When the refuge populations reached 70,000 to 75,000 birds in 
the mid-1980's, extensive "eat-outs" were created in the 
Money Marsh and Leatherberry Flats areas, as well as around 
George's Island (approximately 1,000 acres). Between 1988 
and the spring of 1992 the areas devegetated by geese 
remained roughly the same but varied up or down in size by as 
much as 100 acres each year. As of the writing of this 
report the acreage denuded during 1992-93 appears to have 
expanded somewhat, but the amount of the increase won't be 
determined until the geese have departed the area. 

The snow goose hunt, conducted as a management tool on the 
critical marsh sites since 1983, appears to have influenced 
off refuge feeding forays and has at least influenced the 
timing of the "eat-out" if not the total extent of it. 
Increased use of the salt marsh by feeding snow geese after 
the hunt was terminated on November 30 this year may have 
been encouraged by the lack of disturbance normally provided 
by hunters . If this is in fact the situation, then hunting 
or lack of it may also be an important factor in determining 
the ultimate size of the "eat-out". 

Other than the snow goose hunt, the only active management on 
the tidal marsh is prescribed burning; selected high marsh 
units are burned in mid-winter to divert the attention of 
snow geese away from the vulnerable low marsh. A 500 acre 
portion of tidal salt marsh was burned on Bombay Hook Island 



during late Winter. Some sporadic use of the burned area by 
snow geese was noted~ 

Impoundments 

Once again the past year was a successful one in that 
management objectives for the major impoundments were all 
met. 

Drainage capabilities within Raymond Pool were enhanced by 
the excavation of a ditch parallel to the east dike. 
Complete and rapid drawdown which was impossible during past 
years is now feasible. 

Phragmites control in and around Bear Swamp and A-Pool was 
conducted by aerial application of Rodeo to 66 acres during 
late August. 

The Finis dike was restored and raised to accommodate higher 
pool levels and the slopes were brought up to grade (Section 
I.2). 

Our vegetative sampling techniques for the impoundments were 
modified from a transect to a plot system (with the exception 
of Finis where the transect system was still used} which 
coincides with the computer program (Vegdata) developed by 
our zone biologist to monitor our wetlands management 
programs. Although time consuming and physically difficult 
to implement, we are convinced the data collected this year 
was the best ever and the computer program was extremely 
helpful in organizing and presenting the data collected . 

Finis Pool (205 acres) 

The aerial treatment of Decodon with glyphosate during 1990 
and 1991 within this impoundment was extremely successful as 
the percent cover for this plant dropped to from 1 to 3 
percent over the three monitored transects. This year a 
spring drawdown, ref looding and subsequent early summer 
drawdown were performed to both enhance the growth of 
smartweeds and to enable contractors to re-slope and raise 
the dike. Both objectives were met as smartweed growth was 
the best noted in several years. In addition, Cyperus growth 
was the most impressive ever recorded during the past 15 
years. However, the long drying out period did result in 
significant growth of bedstraw within the pool. 

In addition to its consistent yearly function as a wood duck 
breeding and brood rearing area the impoundment this year 
provided conditions which were eagerly sought by mallards, 
green-winged teal, black ducks, and gadwall during the fall. 

Green herons were observed by the dozens within the pool 
during the late summer . 
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#8 Finis Pool produced exceptional quantities of 
duckweed (foreground) this year, as well as 
desirable emergent vegetation. 

9/92 Daly 

Shearness Pool (560 acres) 

Actual water levels closely approximated those of the water 
program objectives except during April and May when high 
levels were maintained in an effort to flush water through 
the Raymond-Shearness canal and through Raymond Pool in an 
effort to lower salinities there. 

Desirable vegetation was again abundant. Sprangletop, panic 
grass, and Walter's millet predominated and produced heavy 
quantities of seed. Waterfowl use was again impressive. Our 
gradual increase in water levels in the fall attracted 
pintail and green-winged teal flocks by the thousands. An 
estimated 15,000 ducks were counted within the pool on 
November 3. Snow geese and Canada geese and a few tundra 
swans also used the pool for resting and roosting. 

Raymond Pool (95 acres) 

During the past several years a buildup of silt in the 
southeast corner of the pool has prevented the total 
dewatering of the impoundment during drawdown. As a result 
the remaining shallow water after a drawdown attempt would 
evaporate and contribute concentrated salt to an already 
highly saline pool bottom. (Soil salinities this year ranged 
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from 13.2 to 21.8 ppt.) After an unsuccessful attempt to 
complete a ditch force account with the Blackwater-owned 
track mounted backhoe, we contracted locally and successfully 
excavated a ditch 1400 feet long by 4 feet wide by 3 feet 
deep adjacent to the east dike during late summer. We now 
can achieve total drawdown within the pool when desired. 
While we had the tracked vehicle we planned to experimentally 
manipulate portions of the pool bottom with a harrow to break 
up the salt crust, but were unable to do so due to the soft 
nature of the pool bottom. The vehicle could be driven only 
on the pool edges and there with extreme difficulty. The 
water control structure within this pool is badly 
deteriorated, leaking water and is proposed for replacement 
during 1993. 

#9 A rather large washout at the main Raymond Pool 
water control structure will require repair and 
rehabilitation of the structure. This was one of 
the few water control structures at Bombay Hook 
which was not rehabilitated during the BLHP 
program. 

3/92 Daly 



#10 Fortunately, we have received funding for the 
rehabilitation work during FY 1993 . 

3/92 Daly 

During 1992 water levels were maintained at close to or 
slightly less than objective levels for most of the year. 
Nearly 70% of the pool was devoid of emergent vegetation. 
Virtually all vegetation was confined to the pool fringe 
where Scirpus, Panicum, and Walter ' s millet predominated. 
Despite the lack of vegetation and the high soil salinities 
migratory bird use of the pool was excellent . Based on 
bottom sampling we found the pool produced a substantial 
supply of chironomid larvae which were eagerly sought by 
waterfowl (especially shovellers) and shorebirds. This pool 
continued to be the primary feeding and resting area for the 
refuge ' s avocet population which reached peaks of 250 birds 
in October. Shorebirds, primarily dunlin, semipalmated 
sandpipers, and dowitchers utilized the pool by the 
thousands. The area is a favorite for visiting bird watchers 
since it is easily accessible and contains a large and 
diverse population. Shorebird use was heavy throughout the 
spring, summer, and fall period. Wading birds were also 
attracted to the pool especially during drawdown periods. 
Both Canada and snow geese used the pool for roosting and 
resting and the snows also fed extensively in the bulrush 
beds along the pool fringes. 
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Bear swamp Pool (240 acres) 

Pool levels were maintained slightly below objective levels 
during most of the year . We attempted to draw the water off 
most of the pool surface while still maintaining water within 
the borrow pits and interior ditches. We were successful in 
accomplishing this although, as expected, it was difficult to 
obtain enough freshwater to reflood the pool in the fall. 
Spikerush growth was good over much of the moist pool bottom 
and sprangletop occurred on the drier sites. Unfortunately, 
Pluchea remains a problem and this year occupied 10% of the 
pool bottom. Drying out of the pool bottom during the late 
summer likely contributes to this problem. Unfortunately , 
any type of spring or summer drawdown within this pool may 
contribute to expansion of this plant since it is very 
difficult to add freshwater to the pool during the summer 
months. 

Waterfowl use appeared heavier this year and may have been 
enhanced by the lower water levels. Up to 2000 green-winged 
teal were observed there during the fall. Goose use 
increased as well with both snows and Canadas resting and 
feeding within the pool. This pool was also the most heavily 
used of the refuge's impoundments by wading birds. As many 
as 150 each of Great egrets and blue herons were recorded 
during May. The area continued to be, along with Finis, one 
our best nesting and brooding areas for wood ducks. 

Paddy Fields 

A- Pool (12 acres) - The impoundment •s chemically treated 
Phragmites canes were burned during January. The dike was 
repaired in several places and a new water control structure 
was installed. Excess water was pumped from Bear swamp on a 
couple of occasions during the winter and spring, but 
apparently the pool bottom is not conducive to holding water 
over l ong periods of time. The soil characteristics indicate 
that top soil may have been removed from this area in the 
past to be used on other construction projects, and what is 
left may be too permeable for effective impoundment of water . 
During the period when water was covering the pool bottom use 
by waterfowl, shorebirds, and wading birds did occur. We 
will experiment further with this area during 1993 to 
determine what water regime will be the most feasible and 
useful to wildlife . 

B-Pool (8 acres) - The dry winter and spring period failed to 
provide the water necessary to fill the ditch bisecting the 
pool or the pool bottom. Our submersible pump installed this 
year did not provide enough pumping capacity to flood the 
area while the ditch was dry. A second water control 
structure was installed within the ditch in the back of the 
pool to close the ditch at both ends so that it did not 



require as much water to fill it. The pool bottom was disked 
on two occasions to set back succession. No significant use 
of this area was realized by migratory birds during 1992. 

Straughn Pool (2 acres) - This area held water throughout the 
year. No stoplog manipulation was tried. A natural partial 
drawdown resulted in growth of wild millet and panic grass 
around the fringe while cattail covered 30% of the interior. 
Invertebrate abundance in the pool was noteworthy, especially 
backswimmers. The pool was used frequently by small flocks 
of waterfowl, primarily teal and mallards. 

Other Moist Soil Management 

A Ducks Unlimited MARSH project was approved in 1991 
involving the construction of seven small moist soil units 
scattered throughout the cropland units. Total amount of 
wetlands created will be 30 acres. The Service will be 
providing funds on a 50:50 BASIS with Ducks Unlimited. The 
Service share ($13,450.) was received in 1992 and a portion 
was used to purchase water control structures and culverts. 
The remainder, plus the DU money to be received in 1993 
(these are "no year" monies) will be used for actual 
construction. The Soil Conservation Service is assisting 
with pool design and the local ASCS District will do the 
construction under terms of a memorandum of Agreement signed 
this year. 

3. Forests 

Wooded habitat includes 453 acres of upland hardwoods 
(primarily white oak, red oak, and hickory), 385 acres of 
hardwood swamp (black ' gum, sweetgum, red maple, yellow 
poplar) and 192 acres of shrub community (buttonbush, wax 
myrtle, sumac). Most acreage is in scattered woodlots and 
along field and marsh edges rather than in large blocks. No 
management activities were conducted in these habitats during 
1992 other than permitting deer hunting and the erecting of 
wood duck nest boxes. 

Karen Felton, of the USDA Forest Service, visited the refuge 
on November 19 to search our woodlots for gypsy moth egg 
cases. Fortunately, none were found. 
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4. croplands 

Refuge shares from three cooperative farming agreements 
(Carrow, Snow, and Hurd) were as follows in crop year 1992: 
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Storable Corn (banding bait) 
Standing Corn 
Winter Wheat (drilled) 
Buckwheat/Crimson Clover 
Ladino Clover 

125 bushels 
50.1 acres 
80.1 acres 
57.5 acres 

Ryegrass (overseeded on corn) 
Crimson Clover (overseeded on 

beans) 

201. 7 acres 
154.0 acres 

245.7 acres 

Emphasis continued in two main areas: increasing ladino 
clover and other green browse (especially crimson clover) for 
geese, and maintaining hot foods in the form of standing 
corn. After maintaining a field in ladino clover for 2-3 
years the field is rotated back to corn as either cooperator 
or refuge share. The clover provides a significant boost of 
nitrogen which need not be added by the farmer. During the 
past year all ladino clover fields were mowed four times each 
during the growing season to favor the clover over invading 
grasses, with the final mowing accomplished in early to mid­
September to place it in prime condition for utilization by 
geese. 

This was the first year that crimson clover was seeded 
extensively. We wish to assess its attractiveness as goose 
browse to go with its well known benefits as a soil builder. 
It was aerially seeded over soybeans on September 7. This 
date appears to be a bit too late for it to make significant 
fall growth in our area; therefore we will push the seeding 
date back to the first two weeks of August in 1993. 

Refuge shares were based on charging the cooperators $50 per 
acre for use of refuge fields to grow their corn or soybeans. 
Rainfall was very good during the growing season and 
excellent crop yields were achieved by refuge farmers . 
Harvested corn (318.8 acres) ranged from yields of 90 to 150 
bushels per acre with the average around 130. Soybeans 
(263.7 acres) yielded from 30 to 55 bushels per acre with an 
average of 45. 

This was the first year that all our farming information was 
computerized by using the Croplands database program 
developed by Zone Biologist Laskowski. The program 
simplified data storage and retrieval for each field. In 
addition the database provided storage of information related 
to waterfowl use in croplands. It is much easier now to 
document phenomenon which previously had only been recorded 
as occasional observations. 



Waterfowl utilization of the cropf ields was much different 
this year than 1991. Both snows and Canadas used the 
harvested corn fields heavily immediately after harvest in 
the early fall. However, the snows did not invade and 
decimate the clover fields as they did last year. In fact, 
after the waste corn was cleaned up there was very little 
refuge field feeding by snows until late January, 1993 when 
the standing corn was mowed. Most of the feeding by the 
snows occurred off refuge or within the salt marsh. 
Fortunately, during December the Canada geese made good use 
of the green browse in refuge cropf ields but did not destroy 
them as the snows normally do. 

5. Grasslands 

Normal routine mowing of road and dike edges was accomplished 
throughout the growing season; both as a safety measure to 
promote visibility for visitors and as a discouragement of 
duck nesting (100% predation) on the dike edges. Fields 
which are in either sericea lespedeza or wild grasses are 
burned or mowed on a three year cycle to prevent invasion of 
shrub species. 

9. Fire Management 

Prescribed burning was accomplished on 547 acres proposed for 
burning during the year. An additional 120 acres were burned 
as a result of a wild fire. Below is a summary of each of 
the fires during 1992. 

01/23/92 

Approximately 25 acres of treated Phragmites, 
grass and brush were burned within Unit N 
(A/Pool). Burning conditions were excellent and 
desired results of removal of Phragmites canes and 
controlling brush invasion in a paddy field were 
achieved. The interior dike slopes of Shearness 
Pool (Unit L) were also burned on this date to 
eliminate chemically treated Phragmites canes. 

02/03/92 

Approximately 22 acres of treated Phragmites, 
grass and brush were burned within Unit K. Again 
conditions were excellent and desired results of 
removal of Phragmites canes and controlling brush 
invasion within Raymond Pool were achieved. 
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03/13/92 

Approximately 500 acres of tidal saltmarsh were 
burned on Bombay Hook Island (Unit E) under 
excellent conditions. Above ground removal of 
salt hay and cordgrass permitted snow geese easy 
access to below ground roots and rhizomes during 
late March. 

04/06/92 

Approximately 120 acres of tidal marsh were 
burned, presumably by arsonists, within Units G 
and F. The Leipsic Volunteer Fire Company 
responded to the fire . The entire fire was 
confined to marsh islands and was declared out on 
the morning of 04/07/92. 

10. Pest control 

The following herbicides were applied on portions of the 
cropland management units during 1992: 

Herbicide crop Target Species 

Roundup Spot treatment in Johnsongrass, Canada 
all fields necessary thistle 

Dual Corn, soybeans Annual grasses/weeds 

Scepter Soybeans Broad-leaved weeds 

Gemini Soybeans Broad-leaved weeds 

Lor ox Corn, soybeans Grasses & Broad-
leaved weeds 

Command Corn Grasses & Broad-
leaved weeds 

Prowl Soybeans Grasses & Broad-
leaved weeds 

Excellent control was achieved on all target species. 
Application was by cooperative farmers with the exception of 
glyphosate on fields not included in the agreements. control 
of the latter was by those refuge personnel who are Certified 
Pesticide Applicators. No insecticides were required on 
refuge crops; in fact, none have been used since 1985. 
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Rodeo (glyphosate) was aerially sprayed during late August 
around A-Pool and Bear Swamp (a total of 66 acres) for the 
control of phragmites. 
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1992 was an average year for salt-marsh mosquito 
infestations. The Delaware Mosquito Control Section made the 
following applications of larvicides and adulticides: 

Abate 
Altosid 
Vectobac 
Dibrom 

May 12, June 4, July 3 
May 15, June 18, July 7, July 30 
August 3, August 13, August 18 
July 12, August 25 

12. Wilderness and Special Areas 

Marshall Island (50 acres) and an unnamed 70 acre island to 
its west in the Leipsic River form the Marshall Island 
Research Natural Area. Classification of the area is Type A-
7 Tidal Salt Marshes. Wildlife surveys by the refuge staff 
were the only activities taking place in 1992 on the 
predominantly saltmeadow cordgrass and saltgrass islands. 

The Service owns a historical residence in the Dutch Neck 
portion of the refuge. The Allee House, a country style 
brick structure of the Queen Anne period, has been operated 
for many years by the Delaware Division of Historic and 
Public Affairs under long term {10 year) special use permit 
from the Service. The structure has been on the national 
Register of Historic Places since 1971. The occupants of the 
residence, who are State employees, open their home to the 
public on weekend afternoons from 2:00 pm to 5:00 pm. 

G. WILDLIFE 

1. Wildlife Diversity 

Bombay Hook's habitat mixture supports a wide variety of 
animal species. There are documented records of 314 species 
of birds {43 being accidentals), 34 mammals and 27 
reptiles/amphibians. Of the bird species, 55 are confirmed 
nesters, and 31 are probable nesters. 
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#11 The monarchs of the milkweed are a welcome 
sight when they pass through on their September 
migration. 

9/92 Pohlman 

2. Endangered and Threatened Species 

a. Bald Eagle 

After three consecutive years of failed nests we were 
very happy that our nest this year successfully produced 
one young eaglet. On May 27 Paul Burns of the Delaware 
Division of Fish and Wildlife climbed the nest tree (an 
85 ft red oak) and banded the eaglet estimated at no more 
than 4 to 5 weeks old. This year's nest was again 
located in the woodlot adjacent to Shearness Pool. 

b. Peregrine Falcon 

Although peregrines are infrequently sighted during the 
fall, winter and spring we have never had a successful 
nesting attempt on our saltmarsh nesting tower. Through 
the use of properly installed predator guards we have 
been able to eliminate raccoons from the nesting platf orrn 
but are still plagued by competition from great horned 
owls. 

During an inspection of the tower on March 4 we 
discovered and removed two horned owl eggs. Follow up 
checks of the tower throughout the spring revealed no 
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more activity by the owls and on May 27 one peregrine was 
perched on the tower. No observations were made of a 
mate for this bird nor were any nesting attempts noted. 

Waterfowl 

Total waterfowl use-days for CY92 were 6,619,501. This is an 
increase of 1,134,808 use days from CY91. The most 
significant increases occurred with snow geese and ducks 
while Canada geese declined to levels not experienced in 25 
years. Table G.3.1 compares the last four years use day 
figures. 

Table G.3.1 Waterfowl Use-Days 1989-92 

Species 1989 1990 1991 1992 

Tundra Swan 2,170 1,437 3,740 6,261 
Ducks 1,598,570 1,985,995 1,781,813 2,416,398 
Canada Geese 607,992 550,870 690,487 518,233 
Snow Geese 2,740,168 4,157,862 3,008,653 3,678,609 

TOTAL 9,948,900 6,696,164 5 1 484,693 6,619,501 

a. Canada Geese 

Despite our habitat management efforts which included 
closed areas to the general public as well as increased 
acreages of clover and standing corn, Canada goose use on 
the refuge declined to the lowest level in 25 years. The 
peak population for the year was recorded on January 8 
when 8,000 birds were counted. By the first week in 
March only a few hundred birds remained. Fall 
populations built up very slowly. By the end of October 
less than 2,000 birds had arrived. The numbers grew 
slightly as a peak of 4,000 birds occurred in November 
and 7,500 were surveyed during the end of December. 

b. Snow Geese 

Snow goose use days showed an increase as the birds spent 
more time feeding and roosting in the saltmarsh during 
the fall and early winter than they did during the 
previous two seasons. During the period January through 
March use of the refuge was light as the birds were 
spending most of the time in the vicinity of Prime Hook. 

The fall flight was almost exclusively adult birds as we 
encountered only about 3% juveniles. This made for poor 
hunting within the refuge marshes and soon discouraged 
local hunters. Despite the presence of thousands of 
birds hunters lost interest and chose not to participate 
in the refuge hunt. Goose use in the saltmarsh was 



heavier than normal and resulted in larger eat-outs than 
a year ago. By the first week of October nearly 40,000 
birds had arrived on the refuge. This number grew to 
54,000 by mid November and numbers remained at around 
40,000 through the end of the year. Goose use on the 
refuge was largely confined to the saltmarsh and 
impoundments as use of our agriculture fields by the end 
of the· year was much lighter than previous years. 
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For the fourth consecutive year our staff and the 
personnel from Delaware Fish and Wildlife conducted 
aerial snow goose surveys over the upper Delmarva 
peninsula throughout the wintering period. Roosting 
sites as well as feeding sites were monitored. 
Populations in our survey area (Delaware, portions of 
Cecil, Caroline, Kent and Queen Anne Counties in 
Maryland) peaked at approximately 120,000 birds which was 
slightly below last year's peak of 137,000. 

c. Swans 

Use of the refuge by tundra swans was minor again this 
year, but was up slightly from 1991. Peak numbers of 200 
were recorded on January 20. Swans normally utilize Bear 
Swamp and Shearness Pools and occasionally the saltmarsh 
for roosting and loafing. They fly out to neighboring 
farm fields to feed. 

d. Ducks 

Duck use days showed an increase of 35% over the previous 
year. Adequate water this year during October and 
November provided optimum conditions within our 
impoundments, particularly Shearness Pool. This resulted 
in very high numbers of green-winged teal and pintails 
during those months. In addition, significant increases 
in mallard and black duck numbers were recorded in the 
February and November surveys. Following is a listing of 
species and peaks during 1992 based on aerial surveys by 
the refuge staff. 

Black Duck 
Mallard 
Green-winged teal 
Pintail 
Shoveller 
Gad wall 
Wigeon 
Scaup 
Common Merganser 

02/20/92 
12/02/92 
11/06/92 
10/20/92 
03/09/92 
12/12/92 
11/06/92 
11/06/92 
03/09/92 

3,126 
2,932 

10,671 
5,966 
1,627 

309 
260 

3,300 
134 

The wood duck nest box program again received 
considerable attention. Maintenance Worker Arthur 
Straughn once again did an excellent job in monitoring 
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all boxes, checking each a minimum of three times during 
the nesting season, erecting new boxes where needed, 
moving boxes, and keeping detailed records of bird use 
and nesting success. This included entering all data into 
the computer and collecting and organizing the data for 
the management study discussed in the Research and 
Investigations section. 

Hatchability of wood duck eggs increased from 47.4% in 
1991 to 55.0% this year. This marked the second 
consecutive year that hatchability has increased. 
Apparently this is a result of having isolated our nest 
boxes in an effort to reduce competition among hens. 

During recent years our attempts to band wood ducks 
during the pre-season period have been successful for 
primarily only juvenile birds. This year in an effort to 
increase our adult hen banding success we decided to band 
the birds in the nest boxes. We captured and banded 60 
adult hens during the nesting season while conducting 
normal box checks. Disturbance to the active nests was 
not a factor, since we did not detect any difference 
between boxes where the hens were captured and where they 
were not. 

One interesting observation was made during the boxchecks 
which we had not seen previously. A recently hatched 
live wood duck chick was found in a nest box with 
juvenile screech owls. We surmised that the owls 
apparently incubated one of the duck eggs which were 
already in the box. 

Production estimates for waterfowl species other than 
wood ducks remain little more than educated guesses. We 
still do not believe we have a reliable method to 
estimate waterfowl production in the saltmarsh. 

Significantly, that is precisely where most production 
occurs. Aerial pair counts of the saltmarsh, brood 
surveys and general observation of broods within the 
impoundments are our principle means of arriving at 
production estimates. 

Table G.3.2 Estimated 1991 and 1992 Waterfowl 
Production 

Species 

Mallard 
Black Duck 
Wood Duck 
Blue-winged Teal 
Gadwall 
Canada Geese 

225 
250 
776 
100 
150 

1 

150 
200 
727 
100 
175 
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4. Marsh and Water Birds 

Data are collected for marsh and water bird use within the 
refuge impoundments regularly by refuge staff and volunteers 
during the period March through November. In addition boat 
surveys of the tidal saltmarsh and bayshore are conducted 
during the spring and summer. Table G. 4.1 illustrates 
representative peak populations of various species during 
1992. Wading bird peaks seem to vary and are influenced 
considerably by our water management (particularly dates of 
drawdown) regimes within the impoundments. Dry conditions in 
the late summer often concentrate prey items and in turn 
attract large numbers of waders. This was not the case this 
year to the extent that it occurred in 1991. 

Table G.4.1 Marsh and water Bird Peaks 1992 
(1991 peaks in parenthesis) 

Species 

Double-crested cormorant 
Great egret 
Snowy egret 
Glossy ibis 
Great blue heron 

Number 

1641 
135 

97 
497 
128 

( 400) 
(900) 

(1000) 
(700) 
(235) 

5. Shorebirds, Gulls, Terns and Allied Species 

04/28 
05/23 
06/20 
06/09 
05/23 

Large concentrations of spawning horseshoe crabs along the 
bayshore during May and June once again served as a major 
attractant to migratory shorebirds. Weekly boat censuses 
were conducted during this period. Peak counts of the 
predominant species from these surveys are listed in Table 
G.5.1. These numbers do not represent total refuge 
populations of these species, but are an index since the same 
survey route is censused each week. Numbers were 
considerably below the past few years for most species, since 
crab spawning was later than expected and much lighter than 
has been observed in previous years. 
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#12 Spring at Bombay Hook and at other spots along 
Delaware Bay brings horseshoe crabs ashore to 
spawn. 

5/92 Pohlman 

#13 This ritual is followed by large numbers of a 
variety of shorebird species which stop off 
for a few brief weeks on their northward 
migration to fatten up on the crab eggs. 

5/92 Pohlman 
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Table G.5.1 Shorebird Peaks 1992 
(1991 peaks in parenthesis) 

Species 

Dunlin 
Ruddy turnstone 
Knots 
Semi-palmated sandpiper 
Dowitchers 

Number 

4630 (2937) 
4036 (8455) 

391 (4087) 
6020 (13877) 
1773 (4595) 

05/10/92 
05/28/92 
05/28/92 
05/28/92 
05/10/92 

We again provided our data to the Manomet Bird Observatory in 
Massachusetts to be used in their cooperative shorebird 
population surveys. Avocets and black-necked stilts continue 
to increase on the refuge. The stilt now is quite common 
within the impoundments as well as the saltmarsh and nests 
extensively. The avocet, although not confirmed as a breeder 
on the refuge, reached a peak of 250 birds within Raymond 
Pool on October 22. Raymond Pool receives the greatest 
amount of shorebird use of the four major impoundments. This 
95 acre impoundment is managed with shorebirds being a top 
priority. Peaks of 2000 dunlin and 1500 dowitchers were seen 
using the pool during May. The pool is also a favorite for 
yellowlegs, phalaropes, and less common species such as 
hudsonian godwits. Chironomid larvae seem to be the primary 
food source. 

Manager Daly ran a route of the North American Woodcock 
Singing Ground Survey on April 27. The route was near Prime 
Hook NWR in Sussex County, Delaware. 

6. Raptors 

No unusual raptor population fluctuations were detected this 
year. Kestrels, great horned owls, screech owls, barn owls, 
black vultures and red-tailed hawks were all known to have 
successfully produced young in 1991; and it is likely that 
the northern harrier, red-shouldered hawk, and turkey vulture 
did so as well. 

7. Other Migratory Birds 

This was the sixth year of the bluebird nest box program and 
the fourth year in a row that saw an increase in bluebird box 
use. A total of 27 boxes were available for nesting 
bluebirds. Fourteen were used by bluebirds and a total of 35 
young were successfully fledged. Competition with tree 
swallows was the main impediment to greater use by the 
bluebirds. . 
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8. Game Mammals 

a. Big Game 

The only big game mammal present on the refuge is the 
whitetail deer. The population, estimated through 
periodic spotlight surveys, is believed to be increasing 
slightly. Currently the pre-season population is 
estimated at 350 to 400 animals. Habitat remains in 
excellent condition with no browse line and no detectable 
increase in crop depredation. Herd health is excellent 
as reflected in average weight of fawns and 1 1/2 year 
old animals during the year. The regulated deer hunts 
held here for many years have helped maintain the herd 
size at a manageable level. A liberalization of the 
hunter bag limit and special antlerless season in 1992 
were welcome modifications which should set back the 
expanding herd and enable us to keep the population 
within acceptable limits and protect our habitat. 

All deer harvested during the hunts are brought to an 
official State check station on the refuge where we 
collect data relative to overall condition, weight, age 
and antler beam diameters. All measurements indicated a 
continuation of excellent herd condition. (Section H.8) 

b. Muskrat 

Portions of the salt marsh which historically were some 
of the most productive muskrat habitat on Bombay Hook 
have been significantly degraded in recent years by snow 
goose feeding activities. The areas known as Money Marsh 
and Leatherberry Flats have had nearly 1,000 acres of 
tall form Spartina alterniflora removed annually, thereby 
rendering them unsuitable for muskrat use. An index of 
the population is normally obtained by an aerial house 
survey each winter; although the accuracy of this 
technique is influenced greatly by the presence or 
absence of snow cover as well as tide stage. Several 
portions of Bombay Hook support good muskrat populations 
based on trapping data; but are not accurately censused 
due to the tendency in those areas for the animals to use 
bank dens rather than houses. 

c. Raccoon 

The raccoon is extremely abundant on Bombay Hook both in 
the uplands and throughout the salt marshes. We know 
they prey heavily on waterfowl nests and would desire a 
much reduced population. Commercial trapping is 
permitted, but the annual catch is low, ·seldom exceeding 
100 animals. Fur prices are so low that there is 
virtually no interest in trapping for them. The low 
level of harvest is insignificant in terms of reducing 
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the population. During 1991 a rabies outbreak decimated 
refuge raccoon numbers with the staff observing many sick 
and dead animals. Positive diagnosis was obtained on one 
dead raccoon. The population appears to still be below 
the levels in the pre-rabies years, but the animal is 
still quite numerous and creates depredation problems 
during our pre-season duck banding efforts. 

d. Otter 

Otter sign is common within the refuge impoundments and 
salt marsh, although sightings of the animals are 
infrequent. We have no reliable estimate of their 
population size, although we have seen nothing to 
indicate a change in the population from previous years. 

e. Other Mammals 

Beaver were seen throughout the year and are flourishing 
throughout Finis Pool, the upper end of Shearness Pool as 
well as the back portions of Bear Swamp. Although they 
occasionally plug the water control structure in Finis 
Pool they do not create significant problems. 

No changes were noted in cottontail rabbit, red fox, grey 
squirrel, opossum, and woodchuck populations. Red fox 
continue at high population levels with many mangy, 
diseased specimens sighted. The red fox has historically 
been fully protected within the state; thus we had few 
control alternatives. However, during the past year a 
limited hunting season has been approved which may offer 
some future options. 

10. Other Resident Wildlife 

Bobwhite and ring-necked pheasant are sighted commonly on the 
refuge. No noticeable trends were observed which indicated 
anything but stable populations of both these species. 

On a few occasions wild turkeys were sighted on the refuge 
during the past year. Turkeys are rapidly expanding 
throughout southern and central Delaware and it appears 
likely they will become permanent residents on Bombay Hook. 

16. Marking and Banding 

Bombay Hook and Prime Hook were once again assigned a 
combined quota for preseason wood duck and black duck 
banding. Considerable effort was expended at both stations. 
Bombay Hook wood duck banding was conducted in the southern 
portion of Bear Swamp and Finis Pool as well as within 
nesting boxes; while black duck banding was attempted at Hay 
Ditch. Although the non-quota mallard can easily be captured 



at Bombay Hook we find it extremely difficult to capture pre­
season blacks. Low refuge populations of scattered 
in~ividuals.contribute to the difficulties. Fortunately, 
Prime Hook is much more successful. Tables G.16.1 and G.16.2 
summarize our 1992 banding efforts. 

Table G.16.1 Bombay Hook Waterfowl Banding Totals 1992 

Species 

Wood Duck 
Mallard 

HY-Male 

46 

HY-Female AHY-Male AHY-Female 

58 4 
5 

65 
2 " . 

Totals 

174 
7 

Table G.16.2 Combined Bombay Hook/Prime Hook Totals 1992 
(Quota in Parenthesis) 
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Species HY-Male HY-Female AHY-Male AHY-Female Totals 

Wood Duck 86 (50) 
Black 65 (50) 
Mallard 43 
MallxBlk 2 
Hood Merg 

1. General 

104 (50) 44 (50) 
21 (50) 4 ( 50) 
44 8 

1 

H. PUBLIC USE 

172 
9 

12 

1 

(50) 
( 50) 

406 
99 

107 
3 
1 

Total public use visits were 81,945 this year, compared to 
78,133 visits in 1991. Wildlife observation accounted for 
64.7% of all visitor activities, followed by environmental 
education (to include interpretation, outdoor classrooms, and 
educational assistance) 32.2%, and hunting/trapping 3.1%. 
These percentages fluctuate to some extent annually as we 
provide more self-service brochures and exhibits. 

This was the fourth full year of charging entrance fees. 
Following is a comparison of the fees collected and passes 
issued during the past four years. Abbreviations for the 
passes are as follows: Daily pass (DP), Golden Eagle Pass 
(GEP), Golden Age Pass (GAP), Golden Access Pass (GACP), and 
Federal Duck Stamp (FDS). 



1989 1990 1991 1992 

DP ($) 17,024.00 16,829.53 16,043.37 14,219.64 
GEP (#) 76 89 90 109 
GEP ($) 1,900.00 2,225.00 2,250.00 2,725.00 
GAP (#) 432 446 457 471 
GACP (#) 14 4 10 0 
FDS 
FDS 

(#) 871 796 426 385 
($) 10,887.50 9,950.00 6,390 . 00 5,775.00 

The refuge share from daily entrance fees and golden eagle 
passes (30%) returned as 4960 money was $5,083.39 . These 
funds were used mainly for the funding of a seasonal 
recreation aid, but also for other facets of the 
interpretation and environmental education program. This 
year golden passes (sales and free issue) were up and duck 
stamp sales and daily entrance passes were down. This trend 
may continue as visitors become more aware of the various 
golden passes. 

Table H.1.1 - Monthly Entrance Fees Collected for CY 1992 

Table 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

$ 1260.00 
987.00 

1002.00 
1242.00 
1455.00 
960.00 
771. 00 

1281. 00 
1545.00 
1172.72 
1298.92 
1245.00 

H.1.2 - Public Use Activity 1983-1992 
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Total outdoor Observation Number 
Year Visits Interpretation Classroom Vehicle Foot Groups 

1992 81,945 40,295 3,613 74,004 8973 145 
1991 78,133 52,088 2,292 69,565 6622 103 
1990 81,676 60,433 1,756 70,469 7046 101 
1989 78,258 36,232 1,694 70,090 6635 105 

* 1988 83,347 44,648 1,597 74,519 7156 110 
1987 83,286 36,194 1,337 74,968 7380 113 
1986 81,987 40,313 1,786 72,626 6957 124 
1985 77,752 32,564 2,093 67,735 6773 103 
1984 55,890 24,860 1,672 52,302 3736 111 
1983 32,079 11,041 967 26,103 3035 76 

* Refuge entrance fees instituted in June, 1988 
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For the past two years, three temporary recreation aids have 
shared one position on a seasonal basis. One, Bob Jones, is 
an artist, writer, and previous environmental education 
teacher. Bob provides the art work for our brochures and 
lesson plans. This year his major art projects were a 
Calendar of Nature Events, a History Brochure, and site 
specific lesson plans for our outdoor classroom activities. 
Another, Verna Price, is a retired environmental science 
teacher, and in addition to working well with the school 
groups, has been a tremendous help in keeping the sales 
outlet running smoothly. A third, Mark Connelly, is familiar 
with computers and also conducts off site programs for the 
refuge. 

#14 Recreation Aid Mark Connelly works with students 
and teachers during an outdoor classroom activity 
on the refuge. 

11/92 Hollingsworth 
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ORP Pohlman continued to provide assistance to Prime Hook 
and Eastern Neck Refuges as requested. No requests were 
received from Blackwater Refuge this year. Pohlman worked on 
lesson plans, made pre- trip visits to schools, and worked 
with volunteers for the 4th Grade environmental education 
days held at Eastern Neck in the fall. Two environmental 
education workshops (fall and spring) were conducted at Prime 
Hook this year. Each was 6 hours long for 2/5 inservice 
teacher credit. The workshop included an orientation to 
Prime Hook refuge and an interpretive walk along the 
boardwalk trail by the assistant manager. The ORP conducted 
the habitat studies of forest, marsh, pond, and beach. 
Pohlman also prepared a sign plan for Prime Hook and ordered 
those needed to bring refuge signing up to Service standards. 
She also prepared public use plans for Prime Hook and Eastern 
Neck Refuges this year. 

During 1992 Pohlman became actively involved with the 
Chesapeake Bay Girl Scout Council, not only as a scout 
leader, but also as .an outdoor consultant. As such, she 
prepared lesson plans and activities for an area encampment 
and also for a week long summer camp. Refuge volunteers 
conducted the activities at the area encampment and Pohlman 
conducted the activities at the week long scout camp. 

On September 1 and 2 the Delaware Bay Estuary Program held a 
public outreach workshop in the refuge auditorium. ORP 
Pohlman attended and participated in the workshop. Along 
these lines, Pohlman participated in a two day meeting at 
Great Meadows NWR on September 29 and 30. The subject was 
"Total Quality Management'' in public use. As part of this 
TQM team, Marian will work with other regional personnel to 
ensure high standards for public facilities and programs in 
all Service operations, and the team will evaluate the public 
use planning process. 

2. outdoor Classrooms - students 

over 3500 students toured the refuge this year, and most 
(92%) engaged in environmental education activities, e.g. 
wetland and forest studies. Students also receive 
information about our wildlife management program. Many also 
take interpretive walks along the trails, with emphasis being 
placed on the importance of wetlands to wildlife. 



#15 This year we included a brackish pond as part of 
our environmental education habitat studies. 
Students enjoyed catching grass shrimp, killifish 
and other organisms which they compared to their 
findings in fresh and salt water. 

10/92 Pohlman 

Teachers and volunteers conducting the outdoor classroom 
studies are provided with equipment such as aquatic, seine 
and aerial nets, clear plastic jars, white pans, spades for 
digging the leaf litter, identification guides, magnifying 
lenses, lesson plans, and water test kits. 

More schools are now including a Delaware Bay beach study as 
part of their environmental education program at Bombay Hook. 
Schools have been making use of Woodland Beach to the north 
of Bombay Hook and Port Mahon to the south. 

ORF Pohlman and refuge volunteers participated in outdoor 
classroom activities at Camp Todd in Maryland, a Chesapeake 
Bay Girl Scout Camp. Over 280 scouts attended these 
programs. As outdoor consultant for this organization, 
Pohlman is now preparing wildlife lesson plans for various 
girl scout events. 
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Pohlman and two refuge volunteers joined staff and volunteers 
from Eastern Neck in conducting outdoor classroom activities 
for the Kent County, Md. fourth grade environmental education 
program during the fall. 

3. Outdoor Classrooms - Teachers 

Outdoor Recreation Planner Pohlman conducted two (one in the 
spring and one in the fall) fifteen hour environmental 
education workshops for one in-service credit each. Twenty­
nine (29) teachers attended these workshops. Refuge 
workshops include an orientation slide show and wildlife 
management tour, sessions on management techniques and 
surveys, habitat studies (which include fresh and saltwater 
marshes and bay beach areas, forest, and meadow), educational 
resources review, simulated activities (from such sources as 
OBIS, Project Learning Tree, Project Wild and Aquatic Wild), 
and activities on current environmental issues and problems. 
Teachers also prepare their own lesson plans to be presented 
to the group at the end of the workshop. Attendees receive a 
packet of materials that includes workshop activities, all 
refuge brochures, and several of the Service-wide brochures. 
The Service habitat pacs are also provided. These packets 
are also available to any teachers wishing to bring their 
classes to the refuge and/or conduct environmental education 
activities on school grounds. Environmental education 
equipment including jars, pans, trowels, water test kits, 
nets and identification guides are available on advance 
request . 



#16 ORP Pohlman and teachers examine results of 
seining an area of Delaware Bay which was part 
of the 15 hour environmental education teacher 
workshop. 

4/92 Littleton 
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This year 321 teachers spent 1553 activity hours on the 
refuge, engaging in various environmental and interpretive 
type activities. 

A Project Wild Workshop was conducted by personnel of the 
Delaware Department of Natural Resources and Environmental 
Control at Bombay Hook during August and 29 teachers 
attended. 

#17 Teachers enjoy searching for animals of the soil 
during an environmental education workshop they 
attended in preparation for bringing their 
students to the refuge . 

4/92 Pohlman 

4. Interpretive Foot Trails 

New interpretive brochures were received for the Boardwalk, 
Bear swamp and Parson Point trails early in the year. These 
brochures make it easier for teachers to conduct their own 
interpretive walks, and also give the general public 
additional information when walking the trails. Three eagle 
scout groups installed posts along the trails to correspond 
to numbers in these brochures, and also woodchipped these 
trails to help prevent erosion. One eagle scout made a box 
for trail brochures; the other two boxes were made by 
maintenance staff. Experience with data from a traffic 
counter has allowed us to estimate that approximately 10% of 
the visitors to the refuge also walk a trail. Interpretive 
walks were conducted for 3252 individuals, mainly school 
children. 
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5. Interpretive Tour Routes 

A twelve mile (round trip) auto tour route is interpreted by 
a brochure that corresponds to numbered posts along the 
route. Two site specific interpretive signs are presently on 
the route, one subject being the bald eagle and the other 
shorebirds and the horseshoe crab connection. Six additional 
signs on management topics were ordered from Wilderness 
Graphics and will be installed in 1993. Topics covered on 
the new signs will be: waterfowl, wading birds, water level 
management, cooperative farming, tidal salt marsh, and snow 
geese. The major source of funds for these signs came from 
the family of a deceased volunteer, Frances Robertson, who 
was our most active volunteer in conducting interpretive 
programs and staffing the visitor center. The Friends of 
Bombay Hook Cooperating Association also donated funds for 
these signs. ORP Pohlman made an interpretive auto tour tape 
to be used by the visually impaired or by visitors that 
prefer this form of media over a brochure. It is now 
available to visitors on loan through the Friends of Bombay 
Hook sales outlet. 

New recreational symbols were applied to the permitted/ 
prohibited sign near the refuge entrance. The old symbols 
had faded since the sign was erected about 6 years ago. 

Conducted and self-guided tours emphasize the station 
message, which includes wildlife management techniques 
utilized at this refuge, species of interest, plant and 
animal identification and ecological principles. Trained 
volunteers, field work students, teachers, and the outdoor 
recreation planner gave conducted tours to 3606 individuals. 

The visiting groups fell into the following categories: 

60 elementary or secondary schools 
14 colleges and universities 
16 scout groups 

6 senior citizen and handicapped groups 
30 miscellaneous groups (including birding, 

conservation, garden club, civic club, church, 
camp, general public, and volunteer groups) 

6. Interpretive Exhibits/Demonstrations 

Wildlife artists (photographers, painters and carvers) 
exhibited their work in the refuge auditorium on fall and 
spring weekends. One regular exhibitor, Richard Clifton, won 
the Delaware Duck Stamp Contest this year. 

The frame for a six panel outdoor kiosk has been received 
from Wilderness Graphics and we are now awaiting the panels 
which will be purchased with Watchable Wildlife funds. The 



kiosk panels will cover the following topics: endangered 
species in Delaware, popular species at Bombay Hook 
(waterfowl and shorebirds), opportunities and facilities, 
North American Waterfowl Management Plan, land agencies (NPS, 
FWS, USFS, and BLM), and wildlife management practices at 
Bombay Hook. This exhibit (kiosk) will be erected near the 
Visitor Center and will prove beneficial in providing refuge 
information, particularly when the Center is closed. 

The refuge has a portable velcro exhibit which is used for 
various offsite events. Wildlife management techniques, 
refuges on the Delaware and Chesapeake Bays, and the 
importance of wetlands are the usual topics covered on this 
exhibit. The refuge uses this exhibit each year at Coast Day 
in the fall, and also used it this year for several Earth Day 
events in April. 

7. Other Interpretive Programs 

Wildlife slide shows, movies, and videos continued to be 
offered on a regular basis in the visitor center auditorium 
to the general public as well as organized groups. 

The Bombay Hook Annual Field Day was held on November 7. 
Visitors were offered refuge tours, nature walks, boat trips, 
beach studies and a live reptile and amphibian program. Of 
the 265 people that entered the Visitor center, about 126 
attended these programs. on an average Saturday in the fall, 
over 1000 visitors drive through the refuge. 

ORF Pohlman and Recreation Aids Mark Connelly and Verna Price 
conducted 20 off-site programs this year on various wildlife 
topics and opportunities for careers in fish and wildlife 
management. 

They participated in a state sponsored school program 
entitled "What in the World", providing information on 
wildlife and Service careers . Approximately 2,068 
individuals were reached off site with the Service and Refuge 
message. 

Faith King and Leo King, experienced volunteer birders, 
conducted several bird walks for the general public this 
year . 

WBOC-TV, Salisbury, did a feature on the evening news 
covering prescribed burning on Bombay Hook. Video footage 
and an interview with the manager were done on January 23. 
The following month, Phil Feliciangeli of WDOV, in Dover, 
Mike Dalzell of WILM, Wilmington, and Ken Clark of Channel 6, 
Philadelphia, interviewed manager Daly on the same topic. 
We never quite know what will tickle the media's fancy until 
the news release is issued. In May, Daly was a guest on a 
live radio "talk" show at WDOV, Dover. He responded to 

so 



general questions on current refuge events including pool 
drawdowns, visitor wildlife observation opportunities, moist 
soil management developments, and visitor facilities 
(including those for the handicapped). 

Assistant Manager Wunderley served as a judge for the 
Delaware duck stamp contest in February. Numerous fine 
examples of art work were represented, with Richard Clifton 
of Sussex County, Delaware being the winner this year. 

Pohlman participated in the Regional NAI (National 
Association of Interpretation) Conference held at 
Chincoteague NWR in March. She gained valuable information 
on handicapped accessibility and auto tour route tape 
production. 

8. Hunting 

Due to the small size and relatively dense population of the 
State of Delaware there are heavy demands placed on lands 
open to public hunting. Much of the private land which can 
provide waterfowl hunting opportunities is leased, usually at 
high cost. Demand for refuge hunts is therefore high; and we 
conduct a variety of migratory waterfowl, upland game and 
deer hunts during portions of the regular state seasons. 

Waterfowl-South Area 

The South Waterfowl Area, also known as Kelly Island, 
consists of 20 blinds accessible only by boat. A user fee of 
$10.00 is charged per blind, each of which will accommodate 
up to three hunters. Permits are issued through a daily 
lottery system near the public access boat ramp at Port Mahon 
by refuge staff until 7:00 a.m. Prospective hunters who 
arrive after 7:00 a.m. can register for unassigned blinds at 
the State's Little Creek Management Area a few miles to the 
south until 1:00 p.m. Delaware's duck season this year was 
again 30 days with a daily basic bag limit of 3 birds; the 
Canada goose season was 40 days with a daily basic bag limit 
of 1 bird; and the snow goose season was 105 days with a 
limit of 5. The south area is primarily a duck hunting area. 

This was a relatively good year as total hunter take was up 
22% over the 1991-92 totals. Ducks bagged per hunter were up 
slightly from the previous two seasons. As usual black ducks 
formed the largest portion of the duck hunter's bag (29.2%) 
followed by the mallard (26.7%) and the green-winged teal 
(20.0%). The high take of black ducks is noteworthy 
considering only one black per day is permitted. 

The following is a summary of success on this area for the 
past three years; hunting is conducted only on Monday, 
Wednesday, Friday, and Saturday. 
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south waterfowl Hunt Area 

# # Ducks # Blacks % Kill # Ducks 
Hunters Harvested Harvested Blacks Hunter 

92-93 
Season 
11/4-7 135 179 49 27.4 1. 33 
(3 days) 
11/23-28 115 153 42 27.5 1 . 33 
(4 days) 
12/14-1/02 301 287 90 31. 4 0.95 
(11 days) 

TOTAL 551 619 181 29.2 1.12 

91-92 
Season 
11/4-9 152 215 56 26.0 1. 41 
(4 days) 
11/25-30 47 55 18 32.7 1.17 
(2 days) 
12/18-1/04 279 212 78 36 . 8 0 . 76 
(10 days) 
TOTAL 478 482 152 31.5 1.02 

90-91 
Season 
11/1-7 96 55 17 30.9 0.57 
(4 days) 
11/20-24 90 91 14 15.4 1. 01 

(3 days) 
12/19-1/5 261 267 54 20 . 2 1. 02 
(11 days) 
TOTAL 447 413 85 20.6 0.92 

Waterfowl-West Area 

The restrictive changes implemented during the 91-92 season 
remained in effect this year . The area was open for hunting 
during two mornings (Tuesday and Saturday) per week during 
the state Canada goose season. Eleven blinds were available. 
Hunters were charged $10.00 per blind (maximum of 4 hunters) 
as a user fee. Individuals were permitted to hunt the area 
only once during the season. Hunting was poor throughout the 
season and especially during the early portion. The low 
number of Canadas within the state and the refuge was a major 
factor . Public interest in the hunt has decreased 
substantially in the last couple of years, since only one 
hunter visit is allowed annually. Rarely were all eleven 
blinds in use. Despite the fact that snow geese were 
abundant throughout the season they rarely showed interest in 
decoying or making low passes over the area and the resultant 
hunter take was the lowest in 10 years. 
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West waterfowl Hunt Area 

# Canadas Snows/ Canadas/ Geese/ 
Year Hunters Harvested Harvested Hunter Hunter 

92/93 253 85 2 0.33 0.34 
91/92 315 107 48 0.34 0.49 
90/91 662 205 22 0.31 0.34 
89/90 895 502 40 0.56 0.61 
88/89 1259 604 150 0.48 0.60 
87/88 1378 1010 138 0.73 0.83 
86/87 1311 757 13 0.58 0.59 
85/86 1542 770 80 0.49 0.55 
84/85 1790 1148 4 0.64 0.67 
83/84 1586 1158 20 0.73 0.74 
82/83 1491 698 0.47 0.47 
81/82 1453 496 0.34 0.34 
80/81 1557 895 0.57 0.57 

Waterfowl-Snow Goose Area 

Managed hunts on portions of the refuge tidal marsh have been 
employed for several years in an effort to disperse the 
concentrations of geese causing marsh damage in the form of 
"eat-outs" in the areas known as Leatherberry Flats and Money 
Marsh. Various other techniques have proven ineffective in 
deterring massive marsh denudation. This year we had hunting 
(without pre-constructed blinds) within the tidal marsh 
during the state season as well as during a period in 
November when Bombay Hook was the only open area within the 
State. The hunt appears to be only partially successful in 
meeting our objectives, since approximately the same acreage 
had been denuded annually during the prior three years. 
However, until this year the "eat-outs" had not expanded 
appreciably. During the first day or two of the season this 
year hunter turnout was high as usual and plenty of birds 
were in the area. The low number of juveniles (less than 3%) 
made hunting very difficult and the take was extremely light. 
Quickly hunter interest declined and by early November we 
experienced days when no hunters showed up. We therefore 
elected to shutdown the season on the refuge effective 
November 30 . Unfortunately, probably as a result of lack of 
disturbance from refuge hunters, the birds began to spend 
more time in the saltmarsh feeding than we have seen during 
the past four years. As of the writing of this report it 
appears that the size of the "eat-out" has increased 
substantially from previous years. During April 1993 we will 
photograph the area and determine the actual "eat-out" size. 
Hunt results for the past seven years are as follows: 



86/87 
87/88 
88/89 
89/90 
90/91 
91/92 
92/93 

# Hunters 

241 
552 
661 
670 
426 
422 
246 

south Upland Area 

snow Goose Hunt Area 

# Geese Harvested 

139 
757 

1079 
721 
389 
688 

76 
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Birds/Hunter 

0.58 
1. 37 
1. 63 
1. 08 
0.91 
1. 63 
0.31 

This area, known as the "Air Force Tract" and locally as the 
"Davy Crockett Area", consists of 551 acres of brush, 
woodlands and a small amount of marsh on the southwest edge 
of the refuge. It is open for all types of game in 
accordance with applicable State and Federal regulations 
without the requirement of a special refuge permit. The 
isolation of this tract from the other refuge units makes it 
difficult to obtain accurate information on hunter 
participation or success; however, random patrols during the 
season indicate that there is ample demand by hunters during 
the deer and small game seasons, as well as by fox hunt 
(chase) groups. The area is closed to all hunting between 
March 1 and September 1 to eliminate disturbance to nesting 
wildlife. 

Public deer hunting during portions of the archery, primitive 
weapon, and shotgun State seasons continued to be provided 
this year. Since our deer herd continues to slowly expand we 
believe in the necessity of a substantial annual harvest to 
protect the habitat for migratory birds. Interest in our 
hunting and participation by sportsmen remained high. This 
year marked the first year that hunters were permitted to 
shoot two deer with any weapon. Furthermore, special 
antlerless deer permits were available so that hunters could 
shoot additional antlerless deer over and above those allowed 
with their license. This resulted in a much larger deer kill 
than we had ever previously experienced. A total of 126 deer 
were taken during the combined seasons, up from 78 recorded a 
year ago (+62%). 

User fees were in effect for the third year. Fees were 
$5.00/hunter for muzzleloader and shotgun hunting on the 
Regular Area and $10.00/hunter for shotgun hunting on the 
Headquarters Area. 



Archery hunting was permitted on the first two Saturdays of 
the State season on the Regular Deer Hunt Area with an 11:00 
a.m. closure. For the second year we opened the Fischer 
Tract to self-serve deer hunting on week days during October. 

During the primitive weapons season (October 5-10) hunting 
was permitted during 3 days on the Regular Deer Hunt Area. 

During the shotgun season the Regular Deer Hunt Area was open 
for 3 days during the November season, one day during a 
special antlerless only season in December and 
one day during January. The Headquarters Area was open for 2 
days during the November season and for one day during the 
December antlerless only season. Hunter success was good on 
both areas. The tables on the following two pages are a 
summary of Refuge deer hunts since 1985: 
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# Hunter # Days # Deer 
Percent 

Visits O);!en Harvested 
success Regylar Area 
SHOTGUN 1985 128 3 16 12.5 

1986 148 3 21 14.2 
1987 162 3 17 10.5 
1988 151 3 15 9.9 
1989 164 3 25 15.2 
1990-91 208 4 38 18.3 
1991-92 202 4 33 16.3 
1992-93 258 5 39 15.1 

MUZZLELOADER 
1985 108 3 3 2.8 
1986 136 3 3 2.2 
1987 156 3 6 3.8 
1988 157 3 13 8.3 
1989 138 3 7 5.0 
1990 109 3 2 1. 8 
1991 145 3 19 13.1 
1992 149 3 25 16.8 

ARCHERY 1985 199 5 1 0.5 
1986 173 5 2 1.2 
1987 184 5 1 0.5 
1988 181 5 2 1.1 
1989 156 6 2 1. 3 
1990 86 4 0 o.o 
1991 61 2 2 3.3 
1992 95 2 2 2.1 

HDQLFischer Areas 
SHOTGUN 1985 80 2 24 30.0 

1986 100 2 29 29.0 
1987 95 2 30 31. 6 
1988 101 2 27 26.7 
1989 102 2 29 28.4 
1990 93 2 32 34.4 
1991 100 2 22 22.0 
1992 141 3 59 41. 8 

NON-AMBUL. 
1985 8 2 3 37.5 
1986 7 2 1 14.3 
1987 3 2 0 0.0 
1988 4 2 1 25.0 
1990 4 2 2 50.0 
1991 2 2 1 50.0 
1992 5 2 1 20.0 

ARCHERY 1991 56 19 1 1. 8 
1992 44 15 0 o.o 



Aqe 
Class 

0.5 

1 .5 

2 . 5 

3.5+ 

1985 
1986 
1987 
1988 
1989 
1990- 91 
1991-92 
1992- 93 

TOTAL DEER HARVEST - ALL WEAPONS 
1985-1992 

Harv est 

47 
56 
54 
57 
63 
74 
78 

126 

summary of Age and Weight Data 1990-92 
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# II Averaqe Weiqht Averaqe Weiqht 
Bucks Does Bucks Does 

90 91 92 90 9 1 92 90 91 92 90 .2..L 92 

19 28 40 11 12 29 64.0 62.4 59.7 45.6 54.0 54.5 

13 21 26 5 3 10 119.5 119.0 111.2 99 . 8 89 . 7 94.2 

5 6 2 9 5 9 147 . 4 147.0 154 . 0 107 . 9 105 . 2 114.8 

1 0 3 2 4 5 178.0 000.0 184.7 121. 0 116.0 111. 0 



#18 The biggest buck of the season? You are 
correct sir! Biologist Smith and Maintenance 
Worker Cottman admire this 195 pound (dressed) 
beauty. 

11/92 Pohlman 

9. Fishing 

No sport fishing is permitted from lands or within waters 
which are part of the fee title area of the Bombay Hook 
National Wildlife Refuge. The tidal waters within the refuge 
boundary, which are closed to waterfowl hunting by 
proclamation, are commercially fished with white perch and 
eels being the most commonly taken species. Refuge 
impoundment water levels are manipulated to encourage growth 
of emergent or submergent vegetation for waterfowl; and this 
management is generally contrary to that which would 
encourage game fish populations and sport fishing. 

10. Trapping 

Extremely low fur prices, the deterioration of the marsh due 
to snow goose feeding, and possibly the aging of our trappers 
resulted in very limited interest in trapping on the refuge. 
Total rental fees for the 1991-92 season were only $1,426.00 
(from 4 trappers). The following fur bearers were removed by 
trappers during the 1991-92 season: muskrat 1497, raccoon 57, 
and opossum 32. 
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11 . Wildlife Observation 

Wildlife observation has been and probably always will be the 
reason most visitors come to Bombay Hook. This year 
individuals or families drove their personal vehicles along 
the auto tour route (74,004 visitors), took walks along the 
trails (8973 visitors) or photographed wildlife (3700 
visitors). Peak public use always occurs during the 
waterfowl season, particularly the months of October and 
November. The next highest visitation period is during the 
spring shorebird season of March through May. Visitation is 
much lower during the winter months and also during the 
summer due to large numbers of pestiferous mosquitoes and 
biting flies; however an interesting observation is that mild 
winters recently have resulted in more refuge visitors during 
the December through February period than was the case 
several years ago. 

In February, Manager Daly was contacted by Frances Hamilton, 
who is the author of the "birding" column in the Sunday 
Wilmington News-Journal, regarding information on wildlife 
observation opportunities, snow goose management and eagle 
nesting progress. 

Former Service Director John Gottschalk stopped by for a 
combination birding and personal visit in May with Dr. Bill 
Ricker of Navaismo, British Columbia. 

Jacquelyn Bolden of Channel 29, Philadelphia visited October 
27, to do a video tape with manager Daly about waterfowl 
migrations and to get as much wildlife footage as possible. 
She and her cameraman spent about 5 hours on the refuge. 

Photographers with Southern Living magazine took aerial shots 
of the refuge in November for a future issue. 

12. Other Wildlife Oriented Recreation 

The Delaware Bay Retriever Club again held field trials both 
in the spring and fall this year. The group, which has 
conducted trials on the refuge annually for over 40 years, 
had about 600 individuals attending on each occasion. The 
trials take place on the Dutch Neck and Finis portions of the 
refuge. 

16. Other Non-Wildlife oriented Recreation 

We continue to get a few joggers and runners plus an 
occasional cross-country skier. They cause no problem and 
hopefully are enjoying wildlife while getting the physical 
benefits of their exercise. No other non-wildlife oriented 
recreation regularly takes place on the refuge . 



17. Law Enforcement 

we began 1992 with four refuge officers and, due to the 
assistant refuge manager vacancy, ended the year with three. 
The staff shortage occurred just prior to the period of 
highest potential for violations and consequently we were 
unable to fully cover even the areas where we know the 
greatest amount of illegal activity occurs. The former 
assistant manager was detailed back to us for a few weeks 
from his new position in the Washington Office and we were 
also able to "borrow" a refuge officer from nearby field 
stations on occasion; however this amount of assistance, 
although welcome, was far from sufficient. 

Assistance was provided to us by Refuge Officers John Stasko 
(Patuxent NWR) and Bob Lamay (Eastern Neck NWR) during our 
early duck season in November. In return Bombay Hook NWR 
Officers Daly and Smith assisted Eastern Neck at their 
muzzleloader deer hunts and Patuxent at their shotgun deer 
hunt. 

All refuge officers completed refresher training at Cape 
Charles, Virginia in April and requalified with their service 
weapons in the fall. Officers Daly and Wunderley requalified 
at Eastern Shore of Virginia NWR in September while Officers 
Smith and Straughn did so at Broadkill Sportsmen's Club near 
Prime Hook NWR in October. 

Manager Daly attended a one week course on Archaeological 
Resources Protection Act Law Enforcement given at Savannah, 
Tennessee during the period May 11-15. The course was 
presented by FLETC with field work at Shiloh National 
Military Park. 

Summary tables of 1992 violations by type and comparison with 
the prior ten years are presented in the following tables: 

Violations Processed by Bombay Hook Officers Since 1982 

Calendar Year Number of Individuals Number of Violations 

1992 16 27 
1991 25 33 
1990 14 16 
1989 21 23 
1988 23 24 
1987 7 11 
1986 20 27 
1985 20 26 
1984 20 22 
1983 45 58 
1982 28 38 
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summary of CY 1992 Violations at Bombay Hook 

Violation 

Take protected 
species of 
migratory bird 

Vehicle trespass 
in closed area 

Trespass on foot 
in closed area 

No entrance pass 

Written 
warning 

Forfeiture 
of 

Collateral 

2($50) 

Trespass after hours 8 (juvenile) 

8 (juvenile) Littering 

Speeding 

No driver license 

2 

18 2 ( $50) 

Pending 

1 

3 

1 

1 

1 

7 

61 

Total 

1 

3 

1 

3 

8 

8 

2 

1 

27 

During May refuge personnel noted an increase in littering in 
the area of Finis Gate. At this particular site a public 
road makes a 90 degree turn and leaves room just off the road 
(and outside the refuge) for several cars to park. This 
creates an ideal site for various activities which result in 
litter being deposited both on the public road and on the 
refuge, since the area is about a mile from the nearest 
habitations. The beer and coke cans and other debris were 
being deposited on a regular basis which prompted a night 
surveillance. Amazingly, the very first night (a Friday) 
stake out resulted in a flurry of cars arriving at the area 
about 9:30 p.m. The intrepid refuge officers watched the 
activity with a night vision scope from approximately 50 
yards until they were certain that litter had been thrown 
over the gate onto refuge property . At that time radio 
contact was made with Delaware Wildlife Officer John 
Hennessey (whose house is about one mile distant) and a state 
Police Unit. Both of the state officers had been on standby. 
All officers converged on the scene from different 
directions, breaking up a party which would eventually have 
grown to a large magnitude. As information was being taken 
on each of the high school age youths, several other cars 
drove up and were turned away. The beer was confiscated and 



• letters were sent to the parents of each juvenile. The best 
part of the effort was that the word got around and the 
problem did not arise again for the rest of the year. 
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Two SCS technicians became stranded well out in the tidal 
marsh on September 25, when they left their boat on a creek 
bank and could not find their way back to it . Manager Daly 
received a call from their supervisor at 11 p . m. that night 
with the information that they had not returned home . Dave 
Stout (Delaware Bay Estuary Program) who lives in the refuge 
residence, was contacted to ascertain that their vehicle and 
trailer were still at the refuge boat ramp (they were) • 
Assistant Manager Wunderley and Biologist Smith were 
dispatched to the refuge to coordinate with other search and 
rescue personnel, who were contacted through the Kent County 
Emergency Center. A multiagency search and rescue effort 
ensued, with Coast Guard, Delaware and Maryland State Police, 
Delaware Marine Police and Leipsic Volunteer Fire Department 
involved, along with Service personnel. Four helicopters 
were active over the marsh all night with no success. After 
daybreak three boat crews launched to search over different 
sections of the refuge marsh. Wunderley and Smith discovered 
the scs boat near Shearness Gut about 6:30 a . m., followed a 
short while later by the cold, wet pair of technicians who 
had taken refuge in a wooden survey tower about a mile off 
Raymond Dike behind George's Island. Needless to say, they 
were glad to see the refuge folks. Excellent cooperation was 
received from all agencies involved as well as the Delaware 
Bay Estuary personnel (Stout, K. Day, R. Mccorkle and G. 
Breese). Letters of appreciation were sent to all . WBOC-TV 
Salisbury interviewed Manager Daly for a spot on the evening 
news and an article also appeared on the rescue in the 
Delaware State News. 

Bombay Hook Refuge and the Delaware Division of Fish and 
Wildlife came to an agreement during the summer on a strategy 
to alleviate public use problems at the Air Force Tract and 
adjacent state-owned lands. This tract, which is in a remote 
section of the refuge, has been the scene of target shooting, 
vandalism and trash dumping for many years. We improved the 
situation some years back by bulldozing down an old military 
bunker which had been an attractant for the target shooting, 
and by closing a loop road which provided vehicular access. 
However, most of the problem shifted to the end of the state­
owned road (Marshtown Road) adjacent to our boundary . 

On the theory that most of the violators would rather not 
walk a half mile to "do their thing", we agreed that the 
state would build a small (4-5 car) parking lot on the refuge 
a hundred yards or so from the last private residence on 
Marshtown Road . They would then place a locked gate across 
the road and the refuge plus the farmer who owns the property 
across the road would have keys to the gate. The parking lot 
was constructed in September and most illegal activities were 



greatly reduced through the end of the year (see Section 
I.l.). 

18. Cooperat i n g Associa t ion s 
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The Friends of Bombay Hook Cooperating Association started 
sales in September of 1990. During its first full year gross 
outlet sales topped $7,000. This year the Association 
outlet more than doubled sales (to over $15,000). The outlet 
stocked only 12 items at its inception , and by the end of 
this year, items totalled 83 . Membership is presently 130. 

The Association finished paying off its loan to the Fish and 
Wildlife Foundat ion this year and was in a position to offer 
financial assistance to the refuge program. They donated 
Bombay Hook T- shirts and sweatshirts for the volunteer awards 
program, paid entrance fees for field trips for volunteers 
and " Friends", paid for four volunteers to attend the State 
volunteer dinner, donated 12 books and 12 cassette tapes to 
the refuge library, replaced two refuge directional signs 
along Route 9, and funded brochures and interpretive tour 
route signs . 

This year the " Friends" adopted the highway entering the 
refuge (Road 85) and also part of the road (Route 9) forming 
the western boundary of the refuge . Twice a year the Friends 
will clean these two roads . On November 8, sixteen 
individuals participated in the first clean up effort. 

#19 "We ' ve been adopted"! Road 85, which leads to 
the refuge from route 9, also borders several 
of the refuge farm fields. 

7/ 92 Daly 



A new business manager, Mary Neiman, started with the 
Association this year. To avoid overload of work on this 
position, much of the day to day business is handled by 
Recreation Aid Verna Price. At election time this year, the 
President (Price) and Vice President Donald Dean switched 
roles since no one came forward for these positions. The 
other officers had not yet completed two years of service. 
At the board meeting for election of officers, Dr. Norman 
Dill, a botanist from Delaware State College, spoke on 
endangered plants, the Endangered Species Act, and the Earth 
Summit. 

The Association has a quarterly newsletter for its members. 
Manager Daly contributes articles on wildlife management, ORP 
Pohlman on wildlife happenings, upcoming public events and 
field trips, and the Association officers submit articles as 
appropriate and needed. An experienced volunteer birder 
writes "Bird Notes". 

Recreation Aid Bob Jones designed the new Bombay Hook Friends 
patch which is now available for sale in the outlet. We also 
have a program with the boy scouts and girl scouts, whereby 
they can earn this patch at cost or free, for completing 
activities and/or service projects at Bombay Hook. Several 
troops have participated to date. 

several field trips were offered to Association members this 
year, including the Delaware Museum of Natural History, 
Brandywine State Park, and Abbotts Mill (canoe trip). 

The only problem at present is finding new people to run for 
office. Even though membership is high, most individuals are 
not interested in taking an active role in "Friends". 
Therefore, the same officers serve repeatedly . Fortunately 
at present these officers are still interested. Overall, the 
Association has been a tremendous success and will be in an 
even better position next year to help financially with 
refuge programs and projects. 

I. EQUIPMENT AND FACILITIES 

1. New Construction 

As mentioned (with rationale) in the law enforcement section 
of this report, a parking lot of four to five car capacity 
was constructed at the Air Force Tract near the entrance to 
the old loop road in September. To date we have experienced 
no problems at the lot and the illegal target practice and 
littering problems at the terminus of the Marshtown Road have 
been greatly reduced. 
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#2 0 The new parking area at the "Air Force Tract" 
is intended to cut down drastically on target 
practice, dumping and other activities which 
used to occur with regularity about 1/2 mile 
down past the cable gate shown. 

8 / 9 2 Daly 

# 21 The small parking area , intended for hunter use, 
is approximately 100 yards from two private 
residences established within the past year to 
the west on Marshtown Road. 

8/ 92 Daly 
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#22 The remoteness of the area from other refuge facil­
ities means we cannot prevent certain activities 
from continuing ; however target practice has decreased 
dramatically to date. We investigated several names 
and addresses found with this dumped material, but ran 
into a dead end. 

9/92 Daly 

A contract was let during early fall for an addition to be 
built on the old YACC/YCC building which is now utilized as 
off ice space by the Delaware Bay Estuary Program. The new 
addition will more than double the size of the building . At 
year end the addition was over 50% completed. 

2. Rehabilitation 

Finis Dike was raised in elevation two feet over its 300 foot 
length in late summer. The contractor, Eastern States 
Construction Company, did an excellent job. The work began 
August 12 and was completed September 4. As part of the 
work, willows were removed from the Shearness Pool side of 
the dike, rip-rap was placed along the entire dike length and 
after proper slope was obtained grass was seeded so as to be 
well established by cold weather. Total contract cost was 
$86,150. 
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#23 Looking north along the Finis Dike just prior 
to the rehabilitation project. There were times 
when Finis Pool (to the left) water would almost 
top the dike at desired winter management levels. 

8/92 Daly 

#24 The dike was raised with material hauled in from 
offsite, slopes were graded, and both dike toes 
were rip-rapped. 

8/92 Daly 
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#25 Finally, grass seed was sown on the slopes and 
mulch was placed down. Gravel was then spread 
on the dike (roadway) top. 

9/92 Daly 

#26 About three weeks later, the dike slopes were 
already covered with an excellent stand of 
grass. 

9/92 Daly 
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The water control structure and pipe culvert between Bear 
Swamp and Pool A were completely replaced during late March 
and early April. This will, together with repairs to the low 
levee between the pools, permit greater accuracy in 
manipulation of water levels and facilitate moist soil 
management on Pool A. 

#27 The old culvert between Bear swamp and Pool A was 
dug out and replaced with a new one; plus a new 
water control structure on the Pool A side. 

4/92 Daly 



#28 View looking northeast from Pool A to Bear swamp. 
Pool A is filled from Bear Swamp Pool when necessary 
by means of a Gator Pump operated off our tractor PTO. 

4/92 Daly 

#29 After installation of the new culvert/WCS and 
repairs to the low levee on the east side of 
Pool A, fresh water can be pumped into the 12 
acre pool with excellent results (view to south}. 

4/92 Daly 
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#3 0 View of Pool A to the southwest after pumping to 
full pool. This unit is managed for late winter 
and spring use by waterfowl, primarily mallards , 
greenwinged teal and black ducks. 
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During August a channel within Raymond Pool was cleaned by 
William A. Simpler of Millington, MD utilizing a crane with 
bucket. The channel runs from the main water control 
structure 1400 feet to approximately mid- way along the dike . 
The channel will now permit a complete dewatering of the 
impoundment when we desire . The sight of the channel being 
dug began some rumors among the local bird clubs that we were 
going to "turn Raymond into just another waterfowl (horrors} 
impoundment". The fact is, our water management program 
calls for holding a couple of inches of water in Raymond 
during spring and fall expressly for shorebirds. This 
technique attracts thousands of a variety of species, which 
in turn attracts thousands of birders to view them. Things 
began to get nasty in a hurry with birding groups threatening 
all kinds of actions, including writing congressional 
representatives , petitioning the FWS Director, etc . All this 
occurred without their checking at the refuge office to get 
the facts. The situation was defused as rapidly as it began 
following a 30 minute meeting between the refuge manager and 
the head of the Delaware Ornithological Society. 



#31 The first effort to clean out the channel leading 
to the Raymond Pool water control structure consisted 
of borrowing Blackwater Refuge's tracked "Bombardier" 
and promptly burying it in the organic muck. 

7/92 Smith 

#32 The procedure which proved successful involved 
contracting for a crane and bucket to set up on 
Raymond Dike and dig a channel parallel to the 
dike toe. 

8/92 smith 
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#33 The completed channel permits full drawdown of 
Raymond Pool when desired. 

8/92 Smith 

3. Major Maintenance 

All 32 waterfowl blinds and 79 deer stands were inspected and 
repairs made as needed prior to hunt season. Other "pre-hunt 
season" maintenance included reposting sections of the refuge 
boundary and installation of "public hunting" signs where 
needed. 

The Friends of Bombay Hook Cooperating Association purchased 
two new signs for the refuge to replace ones which had been 
vandalized. These signs, which direct visitors to the 
refuge, were erected on the northbound and southbound sides 
of Route 9 by the State Highway Department. 
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# 34 The " Friends of Bombay Hook" group purchased this 
sign and one for the southbound lane of route 9. 
The Delaware Highway Department installed the signs. 

4/92 Daly 

4. Equipment Ut i lization and Replac e ment 

The highlight of the year i n this category was the delivery 
on November 23 of a new John Deere 4055 tractor (4 wheel 
drive) with 15 foot wide flex- wing mower. Our old Massey 
Ferguson 1085 tractor h ad begun to consume a large quantity 
of precious maint enance dollars annually. 
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#35 Maintenance Worker Cottman is " taken 'em down". 
Cornstalks can be mowed in half the time with our 
new John Deere 4055 tractor and 15' flexwing mower. 

1/93 Daly 

A new Ford Aerostar 8 passenger van was delivered during 
September. It replaced an old 1978 Dodge crew cab which 
dated back to the YACC program . 

The Case 8500 dozer was loaned to Forsythe NWR on December 29 
for use in a force account dike construction project. 

7. Energy conservation 

The table below reflects non- vehicle energy use at this 
station for the past four years: 

Electricity Fuel Oil Pro12ane Total Energy 
KW Cost Gal Cost Gal Cost Cost 

1989 55,345 $5746 400 $239 979 $ 665 $6650 
1990 60,040 $4768 822 $704 1359 $1319 $6791 
1991 59,239 $5074 626 $469 827 $ 725 $6268 
1992 71,363 $6629 1360 $1385 $8014 
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The table below reflects vehicular energy use during the past 
seven years: 

Gasoline Use (Gallons> 

1986 
1987 
1988 
1989 
1990 
1991 
1992 

1. Cooperative Programs 

2463 
1761 
1862 
1929 
2348 
2533 
2126 

J. OTHER ITEMS 

Diesel Use (Gallons) 

1050 
963 

1368 
1531 
1181 
1454 
1498 

Rick Gillespie, who heads the International Group for 
Historical Aircraft Recovery (TIGHAR), led a group under 
refuge special use permit into the tidal marsh during May to 
locate a historical aircraft (P-47 Thunderbolt) which crashed 
during a training flight in 1944. His group is the one which 
claims to have located Amelia Earhart's plane recently in the 
South Pacific. The Dover Air Force Base Museum wishes to 
recover as much of the plane as possible and restore it for 
display. The plane was located on the north portion of Kelly 
Island, clearances were obtained from the Regional Historic 
Preservation Officer, and a portion of the plane was 
recovered during December. The portion recovered, a wing 
section, was in remarkable shape considering the passage of 
48 years. The group may attempt to recover other portions of 
the plane in early 1993; this will depend on whether other 
parts can be gotten up without their disintegrating. 

Frank Smith continued to serve as Delaware's Fish and 
Wildlife Service Field Response Coordinator (FRC) for oil and 
hazardous chemical spills. Prime Hook Assistant Manager 
George O'Shea is the alternate FRC. 

An oil spill of 500 to 600 gallons of #6 heating oil into 
Delaware Bay off the mouth of the Leipsic River occurred on 
April 17. Frank Smith and Arthur Straughn investigated over 
the April 18-19 weekend. Early on the morning of April 18 
the coast Guard and their private contractor (Guardian 
Environmental) were onsite cleaning scattered tar balls from 
the beach and water between Port Mahon and the southern 
portion of Bombay Hook Island. The Coast Guard had also 
boomed the Simon's River (but not the Leipsic nor the Mahon). 
Strong easterly winds and the heavy nature of the spilled 
material rendered the booms ineffective at any rate. Frank 
had notified all appropriate personnel including Tri-state 
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Bird Rescue, several of whom were on standby in case their 
services were needed. Fortunately, most shorebirds which had 
already arrived on the bayshore were utilizing Raymond Pool 
(which had already been drawn down) due to the rough bay 
waters. Frank and Arthur continued to monitor the situation 
through Sunday mid-day. No problems were observed with oiled 
birds. On Monday April 20 Arthur Straughn and Steve 
Wunderley again monitored the shoreline and picked up one 
snow goose which was transported to Tri-State's 
rehabilitation facility. 

We were fortunate that the spill did not occur 30 days later 
in spring during the horseshoe crab spawning and shorebird 
peak migration. As it was, all oil was cleaned off the beach 
and intertidal zone, leaving only material in the detritus 
above the normal high tide line. At that location it would 
have caused more environmental damage to try to clean it up 
than to leave it. 

Frank Smith also continued to serve as Delaware Team Leader 
for the Private Lands (Partners for Wildlife) program during 
most of 1992. We were forced to phase him out of the program 
at the end of the year due to our acute staff shortage and 
heavy workload on the refuge itself. Fortunately, since the 
Delaware Bay Estuary Program was hiring new personnel at the 
same time we were suffering vacancies, they agreed to assign 
one of their staff to this somewhat time consuming program. 

3. Items of Interest 

Refuge Biologist Frank Smith attended the Arctic 
Conference in Valleio, California January 8-11. 
who did research in greater snow geese at Bombay 
1991, presented a paper at the conference. 

Goose 
Mike Hill, 
Hook in 

Mr. John Buckalew, assistant manager at Bombay Hook in the 
"very early days" of the refuge, stopped by for a visit on 
January 17. Mr. Buckalew, who later became a U.S. Game 
Agent, retired in the Chincoteague, Virginia area. 

Assistant Manager Wunderley attended a workshop on Saturated 
Forest Wetlands in Annapolis, Maryland during the period 
January 29-31. 

Biologist Smith attended a workshop dealing with the private 
lands program at Montezuma NWR March 30-April 2. 

Assistant Manager Wunderley and ORP Pohlman assisted Patuxent 
Wildlife Research Center at their dedication ceremonies for 
the addition of former Fort Meade lands to that refuge on 
April 3. 

Biologist Smith attended a moist soil management workshop at 
Chincoteague NWR on April 16 and 17. 
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On May 15 the Delaware Bay Estuary Program held a ceremony on 
the refuge to celebrate the inclusion of Delaware Bay on the 
list of wetlands of international importance. Service 
Director John Turner and Regional Director Ron Lambertson 
attended, along with representatives of the governors of 
Delaware, New Jersey, and Pennsylvania as well as several 
other dignitaries. 

On June 8 Manager Daly delivered the annual revenue sharing 
check in the amount of $59,783 to the Kent County Levy Court. 

Regional Director Ron Lambertson visited on July 14 and took 
a tour of the refuge roads, dikes and the auto tour route. 
He was in Delaware for a meeting with Delaware Division of 
Fish and Wildlife Director Wagner regarding Atlantic Flyway 
waterfowl regulations. 

Matt Perry and Marcia Wilson of Patuxent Wildlife Research 
Center visited on July 13 and were given a ref~ge tour. Matt 
and Marcia, who is the new Deputy Branch Chief in the Off ice 
of Migratory Bird Management, are interested in research 
needs on the Delaware Refuges. 

on July 15 and 16 we were visited by John Wilson and Rick 
Kanaski, the Regional Historic Preservation Officer and his 
deputy respectively, regarding an archaeological survey of 
the site where the old YACC building, now the Delaware Bay 
Estuary Program off ice, would be extended. They found 
nothing of archaeological significance. 

Pat Holloway from the Off ice of the Inspector General 
performed a property audit on July 14. 

Manager Daly traveled to Great Meadows NWR on July 22-23 to 
participate in regional meetings on the FY 1993 budget. 

An administrative inspection of Bombay Hook NWR was performed 
by Kathy McClellan (R.0.-Refuges) during the period July 
21-24. 

First Aid and CPR training was provided to Bombay Hook and 
Prime Hook staff on August 13 by ORP Pohlman and Off ice 
Assistant Hammond. A second training class for Delaware Bay 
Estuary personnel was conducted by the same instructors on 
August 17. 

On September 9 Frank Smith gave a refuge tour to 35 
biologists who were attending the Northeast Furbearer 
Committee meeting in Dover. They were very interested in our 
muskrat, raccoon and beaver management programs. 

on October 21 Former Chincoteague (and Back Bay, Eufaula, 
Holla Bend etc.) manager Denny Holland stopped by for a 
visit. He was accompanied by Mr. Cigar Daisey of 



Chincoteague, Virginia. They were given a refuge tour by 
Manager Daly. 

Abigail Homer, on temporary detail to Region 5 from the 
National Park Service, performed an audit of refuge cash 
handling procedures on November 9. 

4 . Credits 

Paul Daly Sections A, c, Dl-4, El-7 (Except 4), 
H17, I, J, K 

Frank Smith Sections B, DS, F, G, HS-10 

Marian Johnson-Pohlman Sections E4, Hl-7, Hll-16, H18 

The report was typed and assembled by Off ice Assistant 
Barbara Meade, Office Automation Clerk Suzan Staley, Clerk­
typist Debra Wunderley, and High School Coop student Kelly 
Boscher. Picture credits are listed with each photo. The 
entire report was edited by Paul Daly. 
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A BRIEF HISTORY OF BOMBAY HOOK NATIONAL WILDLIFE REFUGE 
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Known to the Indians as Canaresse, meaning •at the thickets,• and later re­
ferred to as Ruyge-Bosje, meaning •shaggy bushes• or thicket, Boobay Hook received 
its final name from the corruption of the Dutch "Barpies• or "Barpies Hoeck" mean­
ing "little- tree point". In 1679 Mechacksett, chief of the Kahansink sold Barbay 
Hook wetlands to Peter Bayard, an early Dutch settler . 1he price for t he area was 1 
gun, 4 handfuls of powder, 3 waistcoats, 1 anchor of liquor and 1 kett l e . 

Bombay Hook National Wildl i fe refuge was established March 16, 1937 as a 
resting and feeding area for migratory and wintering waterfowl. 

On .April l, 1938, the Civilian Conservation Corps (CCC) based at Leipsic 
started work on the refuge. 1he CCC constructed dikes , buildings, water control 
structures and inpoundments. 1he CCC built Raynond Pool, rerroved timber from 
Shearness and Fini s swarrps, transplanted 300 Ash t r ees, built a 99 foot lookout 
tower, a boat and boat house, ran ditches for rrosquito control, and conduc ted vari ­
ous wildlife surveys. 'Ihe carrp ended March 18, 1942. Nationally the CCC buil t fa­
cilities at many refuges and par ks across t he country. 

While the refuge is home and a stopping place for a wide variety of birds, 
mantTlClls and reptiles, the rrost popularly recognized species utilizing the refuge 
are eagles, deer and vast flocks of mi.grating waterfowl and shorebirds. 

Eagles have been a documented nesting species 
refuge . During the 50 yea r period from 1938-1988, 
only 14 successful nests with 23 eaglets fledged. 
eagles di d not attenpt to nest. While data from 4 
3 years is missing, all other years during t he 
tenpted to nest, but were unsuccessful at either 
rearing young . 

throughout the history of the 
however, there have been 

1here were 10 years when 
years is sketchy, and 
period eagles at­
hatching eggs or 

were present on 
the nest but was 
undiagnosed type 

pair. One eagle 

In 1949, 1950, and 1954, two nests 
the refuge. In 1982 an eaglet was placed in 
r e jected by the nesting pair. In 1986 an 
of t oxin adversely affected the nesting 
disappeared and one was successfully 
pair established territory on the 
the same time but did not attenpt to 
cessfully hatched and fledged 
of two eagl ets at Bombay Hook 

rehabilitated. A second 
refuge at approximately 

nest . In 1987 this pair suc­
two young, the first produc tion 

since 1976. 



'!here was a noticeable al::sence of 
1945. 'Ibis can be explained cy the 
activity on the refuge durirg that pericrl. 
pesticides, e.g. , mr had begun to be used 
of the refuge arrl oo the refu:Je. A 
hatching success was seen, b:!ginning 
cxntinuing throu;Jh the 1970 1 s. Egg 

unsucx:essful nests in the 1970 1 s 
shell arxi that IDI' residues were present . 

the refUge durinJ 1942-
presmce of military 
Beginnirg in the 1950 1 s, 
in the general vicinity 
noticeable decrease in 

in the mid 1950 1s and 
shell f ragcents collected f ran 
coof irm:rl a thinnirg of the 

'Ihe first record of deer oo the refuge w:iS in 1941 W1E!1 the herd consisted of 4 
irxlividuals. 'Ihe pcp.tlatioo b.lilt up to 45 aninals qr 1947. In 1948, the first crnplaints 
of deer danage cane fran famers adjacent to refuge lands. 'llle first refuge slx>tgtm deer 
h.Jnt \'es held in 1953. Of the 120 animils m the refuge, 56 were taken. D.Irirg the first 

archery seascn in 1955, 8 deer were harvested. ~ 1970 the deer herd had ex­
panded to 150 animils, and in 1972 the first pr imitive weapcn deer seasoo \\aS 
held. Gradlal increases in the deer hero thralgh:)ut the 1980 1 s has resulted in 
a healtlf{ herd currently estinated at al:x>ut 300 aninals. 

In the early 1940 1 s \\aterfONl use of the refuge \\as very lON due 
to the use of three sections of the refuge for aerial l::x::rrbarc:het 
testing during ~rld var II. ~ 1957 refuge crq:>larxi nanagE!'IBlt pro­
grams arrl changes in agricultural patterns en the Delmuva Penn.insula 

resulted in an i.ocrease to 15,000 canada geese arrl 5,000 SncM geese . 
'lllrou;;Jlnlt the 1960 's Sn<M goa;e peaks averaged arourrl 35, 000 arxi Canada 

geese averaged arourrl 30, 000. In 1977 Canada geese peaked at 69, 000 
all I • \'bile SrXM QCX>Se pcp.ilatioo ramined stable . lXlrirg the 1980 • s the 
,.. ..-1'"'1!·.. Canada~ pcptlatim declined with the average 1991/ 92 pcp.ilation being 

10 ~O~s decline \tt8S due in part to the drou;tlt of the 1980 's \'bi.ch affected produc­
tion, the \tamer winters recently, Wrich caused sore geese to ramin in Ne.-1 York and Penn­
sy 1 vania and overlultirg oo the Eastern sh::>re of Mary land and Delar.-.ere. 

During the 1980 1 s the increase in Snow goose use of Bombay Hook was 
phenomenal. Snow goose peak numbers have spiraled upward from 5,500 in the 
1978/1979 season to 20,500 in 1979/1980, 46,235 in 1984/1985 and a record 
peak of 75,000 in the 1987 / 1988 s eason . The se large rises in Snow goos e 
populations at Bombay Hook have resulted in c ertain mana gement 
problems. Snow geese do not, ~~"'""- graze like Canada geese , 
but rather p.ull . saltmarsh ..,..~ , ·-~:)~ grasses out by the . 
roots, r e sulting in a large\...~~ - · ..., . .... - °", area of marsh becoming 
a tidal mudflat instead of the -~ ~·- -·. buffering estuarine 
salt marsh it once was. 

; _.,. 



Begi.nnirxJ in 1983, a limited Sna.-1 goose hunting p~arn Wls begun in an att6'1pt to 
disperse the large c:xn:entratioos of Sna.-1 geese fran the salt narsh. 'I.his rranagement tech­
nique proved successful, significantly ra:lucing the aramt of danage the birds inflicted on 
the fragile salt narsh habitat, and caitinues to be used in the fall and winter rronths. 'Ihe 
incredible STDtl goose nmbers attracted the attentioo of Naticnal Geograµric's •Explorer" 
arx:l in CX:tober 1986, film crews broadcast live fran the refuge amid a traren:b.Js stonn of 
landing Sncw geese. 

'1he dlck JXPl].atioo of &:nmy Hook in 1939 \\85 

nostly Black docks. A series of 
acres, were calStnd:edbetween 1939 and 
sity of habitat for WiterfCJ.t.11. Rice \\85 

duri01 the 1950 's to also aicoorage 
of 1952 cb:tlnent an overall increase in 
alx>ut 70 birds per square mile of 
duck/Mallard }¥bridi.zatim \\85 noted as 

En>rded at 10,000, 
lD3ltS, totalling 1,100 

1961 to provide a di.ver­
cultivated oo the refuge 
waterfCJ.t.11 usage. Records 
Black duck usage to 
refuge. In 1953 Black 

furing the late 1970 'sand early 1980 'S peak ruck pcpula-
tioos on the refuge declined, reflecting the lowered cootinental pcp.llatioos d1e to loss of 
wetlands. In the seaSal of 1977/78, ducks peaked at alx>ut 38,000, WU.le in 1980/81 the¥ 
peaked at 24,800. Fran 1981 to 1984 duck pc.ptlatioos decreased to a low of al::n.it 
13,800.D.lck nurrbers oo the refuge rel:xJunded beginning in 1985 due to initiation of intai­
sive rranagE!lB'lt of the inpo\.m<:irents and resultin.;J ab.nrl:mce of food plants. 'Ihe 1990/ 91 
SEaSOO saw a peak p:p.tlatim of aba.lt 28,000 citcks. 

Bombay 
awreciatedcy ~ 
visitors ever:yyearwv UJIE :ln, 
namnals, volunteer, hunt:- . ....._ 
side enviroment. 

Hook is 

~-:._, ...,,..~~~~==- to ~~o~ 
~-----Piint, i:tx:>tograJ;il and just E!'ljoy the out-

Ar t by Bob Jones and Karen s. Day , us Fi 5h and Wi ldl i fe service 



For further information contact: 

Refuge Manager 
Bombay Hook National Wildlife Refuge 

RD 1 • Box 147 • Smyrna, Delaware 19977·9764 
Telephone: (302) 653·9345 
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BOMBAY HOOK NATIONAL WILDLIFE REFUGE 

CALENDAR OF NATURE EVENTS 

The world of nature is one of continuous change. 
Winter gives way to the wann breezes of spring. Eagles hatch, 
and in a few short months young eagles test their wings over 
the saltmarsh. Leaves tum from green to gold and softly drop 
to the forest floor as migrating waterfowl once again wing 
south ahead of the first snows of winter. This calendar, high­
lighting many of the changes the natural community goes 
through at Bombay Hook, has been prepared to help you plan 
future visits to the refuge. 

January . 

February 

Red tailed, marsh and rough-legged 
hawks are commonly observed. 
,Bald eagles begin working on their 

;~ nests . Whitetail deer herds are seen 
in the fields at dusk. 

Bald eagle eggs are laid and incubation 
begins . Large flocks of Pintail ducks arrive 
with the first mild weather of the month. 

March 4 

...... .. - ... -~-_ .... _: 
·-w· 

~~.§pring waterfowl migration peaks. 
Ducks,~snow geese and Canada geese are 

abunda1_1t. Woodchucks and turtles emerge 
from hibernation. Woodcock court­

ship flights occur. Alders and red 
Maples flower. Deer ticks 

emer2e. 



April 
Bald eagle eggs hatch. E~~·. . _~,_.._..._.I!"\ 

spring songbird migration begins. ~:-=:-·. . · :-~ ·:~ . · --~J--:._ 
Purple Martins return. Spring peeper·~-~.:. · ·. . .... ;~£· 
and wood frog chorus is in full voice.~:·~~.- _...-4-'"-,~ 

.. . · · ... .... .. .... ~~.---

May Peak concen- . · · .. ·~ ~:;;;y: 
trations of shore-
birds. . _. ~ 
Horseshoe crabs move onto the ·oay shore and begin laying 
eggs. Bullfrogs and green frogs join in the swamp chorus. 
Warbler migration peaks. Snapping turtles lay eggs. Tulip 
trees and spring wildflowers are in full bloom. Duck broods 
appear. First whitetail deer fa\vns are seen. 

Diamond back terrapins lay 
_. '1•-:-:._, eggs on dikes. Baby eagles leave 

the nest. Water lilies bloom. Black necked stilts begin nest­
ing in impoundments. 

southward migration flight. Large concentrations of wading 
birds, including herons, egrets and ibis are present. Whitetail 
deer bucks with antlers in velvet. 



I 

August 

~~-:'.·... . ... Increased numbers of shorebirds. 
··-~--.:) 

/'1("!1"'-- ~-~~~ ~·: ~~~ ~,.._ Green-win~ed and ~lue-winged 
. ~~ teal begm to amve. Cardinal 

· meadow beauttes are m ( 
' flowers, rose ~allow ~nd 

t·-
~ r b~om 

September 
Late migrating shorebirds and song­

birds are present. Duck numbers increase. 
First Canada geese arrive. Tickseed sunflower, 
goldenrod and Joe-Pye-weed in flower. J.~- ... ~~ 
October 

Best month for Avocets. Large numbers of Canada and 
Snow geese arrive. Duck numbers increase as pintail, 

mallard and black ducks begin their fall migra­
tion. Bur marigolds bloom in freshwater 

/ . 

t pools. 

~- ' 

November 
Peak of fall waterfowl migration. 

Common species include 
Canada geese, Snow geese, 
(blue and white phases), 
gadwall, mallard, black 

~,~§it--:~ . 
·~.- - .... ""'·---- ....... ... 

duck, pintail, American 
widgeon, wood duck, north- .... \ ~- \ ~ __ 
em shoveler, blue-winged and ·green:-winged teal, scaup, · · 
bufflehead, ruddy duck, red-breasted and hooded merganser. 



December 

Eagles often seen perched on leafless 
branches. High populations of wintering birds, 
especially waterfowl, throughout the month ...... ;.~ 
unless a hard freeze pushes them further south 

Conclusion: 
Because of the abundance of wetland habitat on the 

refuge, mosquitoes, and biting fly populations are very high 
from June through September. During these months, the refuge 
staff suggests you wear long sleeves and slacks, and bring 
insect repellant and a headnet when you visit. 

Bombay Hook National Wildlife Refuge is open to 
visitors daily, from sunrise to sunset. Additional information 
on the refuge can be obtained by addressing requests to 
Refuge Manager, R.D. #1, Box 147, Smyrna, DE,19977-9764 
or calling (302) 653-6872 . 

.,...4t-~ ·l.. 
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FISH AND WILDLIFE SERVICE 

BOMBAY HOOK NATIONAL WILDLIFE REFUGE 
RD I, BOX 147 

SMYRNA, DELAWARE 19977 

ACCIDENTAL BIRDS 
OF THE 

June 4 , 

BOMBAY HOOK NATIONAL WILDLIFE REFUGE 

'\ 
sc1sso~~, 

TAILED 
FLYCATCHER 

L 13" 

The Bombay Hook National Wildlife Refuge encompasses 15,122 acres of tidal 
salt marsh, freshwater pools and swamps, woods, grasslands , and crop 
fields. This habitat diversity attracts a wide variety of bird life 
waterfowl, shorebirds , and songbirds. 

The list of accidental species, a supplement to the standard refuge bird 
list, is intended as a guide for experienced observers . These species 
have been recorded less than six t imes or in less t han six years since 
the establishment of the refuge in 1937. The list includes some casual 
wanderers far out of their normal range. Some of these, especially water­
fowl, may be escapees but were included if there was not evidence of 
captivity . Also listed are some species that because of inconspicuous 
plumage or secretive habits may be more common than records indicate. 

If you observe any of these accidentals or other r are species, please 
substantiate the record as thoroughly as possible and report it to the 
Bombay Hook Refuge Office, RD 1, Box 147, Smyrna, Delaware 19977. 
Telephone (302) 653-9345 or 653-6872 (Visitor Center}. 
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Bombay Hook NWR 
Accidental Bird List 

December 1990 

1. Red-Necked Grebe - 3/14/59, w. Jones; 4/29/77, 4/3/88, 
Slocum and Bernstein; 10/29/89, D. Barnard. 

2. Wilson's Storm-Petrel - 8/5/64, D. Kunkel 

3. American White Pelican - 12/8/46, Roberge; 12/2/83, 12/8/83, 
12/16/83, 8/9/85, K. Liehr; 8/17/83, 12/10/83, 12/16/83, · M. 
Pohlman; 8/17-/85, G. Hess, J. Russell; -5/21/89, J. Swertinski, 
6/29/89, D. Autct; 7 /1/89 {Mahon) I o. · Shoch, Campbell, 
Ball; Short, 7/26/89, P.G. Dumont, 5/21/90, J. Swertinski et 
al. 

4. Great Cormorant - 10/29/66, c. Carlson; 12/24//83, Christmas 
Count; 9/28/85, D. Sahin; 12/19/85, Herson; 11/8/90, K. Howard 
et. al.; 11/11/90, ·T. Williamson. 

5. White Ibis - 9/1/68-9/10/68, 10/17/68, 8/9/70-9/21/70, 
10/23-10/25/70,· N. Holgersen and A. Robb; 8/28/65, · 
7 /17 /71, · 9/5/71-9/11/71, , R. Rowlett1 7 /29/72-9/5/72, 
7/24/77, 8/6/77, · J. · Citron; A. Ednie, J~ Swertinski 7/31/89, 
8/7 /89, , 8/21/89, -o. Shoch, 9/4/89, M. -Kay and M. Rubin, 
9/13/89, F. King. 

6. Greater Flamingo - 9/11/73, 9/20/73, Holgersen; early 80's, 
Refuge staff, pale pink· plumage - probable escapee. 

7. Chilean Flamingo - 4/5/85, _Refu_ge staff; 5/3/85, N. Corson, 
escapee. 

8. Pink-footed Goose - 11/1/53, 11/11/53, 11/1/55, D. Cutler; 
1/21/7 4, widely seen, ·escapee. · · · 

9. Bar-headed Goose {Asian-species) - 1/1/62, T. Florio, 10/2/70, 
Holgersen; 6/12/88, M. Anthony, Bear ·Swamp, ·escapee.· 

.10. Lesser White-fronted Goose - 12/21/72, shot by D. Smith and 
confirmed by J. Weske and J. Aldrich; 1974, D. Cutler; one 
found dead, date unknown, 1981, 1982, Christmas Count. 

11. Brant - 10/30/65, Christmas Bird Count (CBC) 1981, 
12/19/82, CBC 1982, 12/24/83, CBC; 10/20/85, A. Ednie, (DOS); 
10/25/87, K Liehr; 10/29/90, J. Merlino & N. Holgersen; 
11/4/90, Sussex Bird Club. 

*NOTE* Species favors winterlike climates and may not be an 
accidental. 



Accidental Bird List cont'd. 

12. Barnacle Goose - CBC 1941, 11/13/65, 11/25/67, 11/13/73, 
11/18/73, 12/1/73, 12/26/73, 1/1/79, 1/19/80, 2/20/82, 
12/15/82, 12/19/82, 2/6/86, P.W. Smith and K. Liehr. 

13. Common Shelduck - 7/16/70, 8/15/71-9/15/71, 7/6/73-9/25/73, 
N. Holgersen; 7/22/72-10/4/72, R. Rowlett; 7/15/74-7/17/74, 
7 /26/82, 3/31/83, K. Liehr; 8/10/83, 8/18/83, 9/1/83, D. 
Perkuchin; 8/15/71, 9/21/71, 7 /29/72, 9/1/74, 7 /27 /75, 7 /25/76, 
8/15/76, 8/21/76, J. Citron; escapee. 

14. Green-winged Teal (Old World Race) - 3/27-31/69, 12/26/69-
12/31/69, N. Holgersen. and D. Cutler; 2/4/72, J. Lehman. 
(Species formerly known as conunon teal). · 

15. Cinnamon Teal - 8/64, s. Baker and Carlson. 

16. Conunon Poachard - 10/2/60-10/27/60. F. Lesser; (Formerly known 
·· as Red-crested Poachard); escapee. · 

17. Canmon Eider - 12/2/42, J. Herholt, R. Newman. B. Reiman; 
1949 Christmas count·. 

18. Surf Scoter - 4/6/89, H. & I. Loescher; 11/2/89, R. & A. 
Kiemoss. 

19. Northern Goshawk - 12/18/45, 2/11/46, G. Spinner, 10/1/63, c. 
Hardy; 5/13/72, D. Brezina; 12/23/73·, · CBC, 3/15/81, 1/1/90, R.­
Ryan; 12/27/87, J ·. Miller; 1/2/90,· J. Lawes·; .. 1/6/90;· F;& ·L. · 
King. 

20. Yellow Rail - 2/11/38, J. Herholt; 10/20/68, J. Eaches, 
specimen at Smithsonian; · September · 197 O; ·Refuge staff; 
9/24/71, captured by H. Cottman, banded by N. Holgersen, Port 
~..a.hon, May 1991, various observers. 

21. Purple Gallinule - 7/14-27/75, J. Citron; 8/10/75, 2 
adults and 3 young nest at Finis. 

22. Sandhill Crane - 10/18/69-1/10/70, 3/2/70-3/12/70, N Hogersen; 
12/87, Woodland Beach.· 

23. Northern Lapwing - 3/14/53, J. Miller and c. Price; 3/15/53, 
D. Cutler. 

24. Great Golden Plover - 7/27/89, G. Scarpulla. 



Accidental Bird List cont'd. 

25. Rufous.:.necked Stint - 7 /22/84, P. Dumont (off Refuge); 7 /28/84, 
J. Abbott (off Refuge)-; 7/23-29/8·6, Little Creek, B. ·Freck, 
Barnhill, Hess et al. t 7 /2·1/86, ·Refuge staff and c. ·Peterson; 
8/1/86, Little Creek; 7 /?.21871 E. Wilson, Russell,· Barnhill, 
Hess, et al.: 7/29/90, Gene· Hess (Little Creek). 

26. Red Phalarope - 10/21/54, P. Springer and R. Stewart: 10/22/54, 
D. CUtler; 5/18/74, · P. · Dumont, Little Creek, 10/12/82, 
Checkolls, V~ · &· K. McGrath, 11/6/88 A. Ednie, C. · Perry, B. 
Mosca tel lo. 

*Note*, May be a normally occuring species. 

27. Parasitic Jaeger - 9/18/45, G. Spinner. 

28. Lesser Black-backed Gull - 8/22/70-8/30/70, C. Carson; and J. 
Walker; ·1982 Christmas count, 12/11/82, · Barnhill and s. 
McCandess; 2/3/84, Ednie1 Taylor'·s Gut, · 2/27 /87, P. Hurlock. 

29. Glaucous Gull - 2/6-12/65, 3/27/65, Dyke, Carrick, Carlson, E. 
Kramer, Little Creek; · 8'/14/65, · Pickering Beach, ·5/21/66, · 
Carlson: 5/19/68, Little· Creek, H. Brokaw, K. Liehr; ·8/12/70, 
Ellis, Teele, · 1/11/83, K. Liehr; '"2/2/83, K~ Liehr and L. s.,; 
1/8/83, K. and · n. ·Bart; ·1/8/83, o.· and B. -Knarr; 1984 
Christmas count, 2'/16/89, ·T.· ·Donohue. 

30. White-winged Tern - 7/27/74, W. Wayne7 7/11-7/13/87, 
Palumbo, Merritt and ·Knoulton (DOS) 1 7 /14-7 /17 /87 .- 'M. 
O'Brien and D. Stotts·1 7 /18/87, Port Mahon; · ·R.Gof f; ·-S/27 /87, 
E. Spaulding, · ·Little Creek - · ·Pickering Beach. · · 
7 /22-7 /30/89,· N. Holgersen, B. Cooper, G. McKinnon, B. 
Augustine; · A.- Hill, et al.·, 7·/27/89, ·Refuge ·staff. · · 

31. Snowy OWl - 1/15/40, J. Herholt1 12/12/42, Dr. Galtsolf and J. 
Herholdt; 2/11/54, · D: Hickok; 12/8/83, · 12/20/83, B. Ulmer; 
mid seventies,· ·12/2/8·6-3/4/87, Refuge· staff. · -

32. Chuck-will' s-widow - 5/1/66, B. Carrick, 1975 Spring· count. 

33. Piliated Woodpecker - 4 / 27/76, 4/19/87, A. Hill. 

34. Olive-sided Flycatcher - 9/4/54, Reported in Kenton & BH; 
10/29/70, 9/6/71, 1977 and 1979, Spring count, 9/8/81, 5/7/83, 
9/29/89, F. · & L. King1 9/20/81, H. Keller, et al. 

35. Hammond's Flycatcher - 12/28/86, Christmas count. 

36. Western Kingbird - 1949 Christmas count; 9/9/54, 12/1/69-
12/5/69, K. Leihr and N. Holgersen; 9/6/70, ·c.· Carlson and J. 
Walker; 5/7/71. unknown; Fall 1988, Faith King. 



Accidental Bird List cont'd. 

37. Scissor-tailed Flycatcher - 5/4/68, G. Suskeep, D. Ward and R. 
Ward; 12/17 /7 3, - K. Liehr and · M. · Garn·er · (VA-OS) ·; 12/83, Refuge 
staff, 5/21/88, B~ Murphy; 5/22/88, R. Hilton. 

38. Cliff Swallow - 5/15/77, Little Creek, Barnhill 1977, and 1980 
Spring count, 7 /22/89, ·(pig farm, Smyrna on Big Oak Rd.) · DOS 
notes, 9/17/90,··10/5/90, F. & L. Long. 

39. Fieldfare - 3/30-4/1/69, N. Holgersen; 4/4/69, R. Keele and 
D. ward. 

40. Sage Thrasher - 10/29/85, E. Wilson. 

41. Philadelphia Vireo - 4/26/69, c. Carson; 9/29/83, K. Grim; 
5/5/85, unknown, 9/3/89; N~ Holgersen. 

42. Orange-crowned Warbler - 1954 Christmas count; 1977 CBC. 

43. Yel·low-throated warbler - 4/10/69, 5/2/69, N. Holgersen, 
-· 6/4/77, J. Kauffman; Bombay Hook notes, · 3/29/B9, P. 

Vanderhorst. 

44. Mourning Warbler - 5/24/69, N. Holgersen; 9/13/70, P. Dumont; 
.. 5/31/78, 9/6/82. 
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45. Dickcissel - 7/15/89, B. Cooper & B. Augustine1 (off refuge -
· · · Little Creek).· · · · 

46. Vesper Sparrow - 11/8/58, CBC's 58, 59, 60, 62 and 1963; 1969 
Christmas count; 4/24/71; W. Wayne. · ·1976, ·1977 and· ·1980, · · · 
Spring Ct.; 4/24/81; 4/7/901 -F. · Buhleral ·(off refuge on -Rte.9)1 
4/9/90, N.;. Holgersen. · · · · 

47. Lark ·Sparrow - 11/19/41, J. Herholt and D. Cutler; 8/26/73, c. 
Pinkard, M. Barnhill. 

48. Lark Bunting - 10/20/65, 10/30-11/30/65, c. Hardy; 5/13/71, 
K. Liehr, photo.· · · · · · · ~ · .. · 

49. Painted Bunting - 12/22/68, Leipsic, Barnhill: 8/19/89-
8/27/89, D. Shoch & c. Shoch et. ale; Fall count; 1989; 
8/21/90, staff. 

50. West Nile Red Bishop - 7/11/87, 9/1/87, M. Anthony and Refuge 
.. staff; 8/15/87 , . B. Cooper and B. Augustine; escapee, immature. 

51. Henslow's Sparrow - 1941 Chritmas count; 4/21/51, 5/30/56, J. 
Miller. 
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52. Lincoln's ·Sparrow - 10/23/54, D. Cutler; 10/11/64, Anderson; 
12/5/75, Census, J. Patterson· et al.; 10/25/89., · Vanderhorst. 

53. Yellow-headed Blackbird - 8/17/65, 8/13/76, 9/20/81, 7/21/86, 
Refuge staff1 10/22/73, L. Purey; 8'/18/75, · D~ Cutler; 10/29/75, 
Port Mahon, c. ·Johnson; 1/15/78, near Dover~ .. L. Purey; · 9/20/81,· 
Hess, Speck, and Brooks, · 1/5/89, D.Shoch; 7/20/90, L. Nock· and 
M. Milton, (3/15/90 Southern ·Liepsic, H. Hallowell, J~· Warren). 

54. Brewer'·s Blackbird - 2/10/51, 11/3/51, 10/5/53, 10/24/53, 
1·1/20/53, . 11/29/53, 12/6/53,· ·4/10-4/11/54,· . 10/-22/54, 
11/6/54'-11/7 /54; '4/2/55, ·4/23/55, · 12/22/56, 3/10/57, 2/4/62, 
12/6/68, ·12/27 /70 , 4/26/75, · 1/23/76; 2/21/76, ·3/21/76, 4/10/76, 
4/17 /76,· 11'/13/76, 11/27 /76; . 12/19/76, 11/12/77, . 12/24/77, 
11/12/78, · 12/23/79, ·Bombay Hook · NWR; · 12/2/9 0; ·F. & L. · King; 
12122/90, (off refuge in Leipsic)· c. Campbe'll & E. Powajkc. 

55. Red Crossbill - 12/29/63, 1969 CBC, 12/28/69; 5/8/70, N. 
Holgersen; 12/23/73, ·CBC. · · · · · · · 

56. Common Redpoll - 12/28/69, 1969 CBC, K. Richards; 1/11/70, 
·· 1/25/70, N. Holgersen; 2/1/70,· · D. ·Brezina; 3/7 /70 , 2/10/74, 

4/10/82, T.- Slaughter; 12/26/77, CBC. · · · · · 

Other rare or accidental birds that have been reported in the 
vicinity of the Bombay Hook Refuge are: 

Western Grebe 
Leach's Storm Peterel 
Gannet 
Gyrfalcon 
Roseate Tern 
Dovekie · 
Oregon Junco 
Boreal Chickadee 
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Sprague's Pipit 
Warbling Vireo 
Connecticut Warbler 
Pine Grosbeak . 
White-winged Crossbill 
Yellow Bellied Flycatcher 
Fork-tailed Flycatcher 



U.S. Fish and Wildlife Service 

Bombay Hook 1s one ot more Lhan 470 11'fugcs in the 
National Wildlife Refuge System administered by lhe U.S. 
Fish and Wildlife Service. The National Wildlife Refuge 
System 1s a network of lands and walen. managed speofi­
c.lll)' for Lhe protection of wildhle and wildlife habitat and 
reprewnts the most comprehensive wildlife management 
program in the world. Units of the 'ystem stretch arross the 
United States from northern Ala'ka lo the Flonda Kevs and 
include small islands in theCanbbean and South Pacific. TI1e 
character of the refuge-- 1s as d11:erse ,1s the nation it~elf. 

TheSen•ice alw manages National Fl'h Hatcheries, .rnd 
provides Federal leadership in habitat protection, fbh and 
l\1ldlife research, technical assistance and the conservation 
and protection of migratory birds, certain marine mammab 
and threatened and endangered species. 

For further information please contact. 

Refuge Manager 
Bombay Hook National Wildlife Refuge 
RFD#! , Bo>. H7 
Smyrna, DE 19977 
Telephone: (302) 653-9345 Office 

(302) 653-6872 Visitor Center 

lllu>trati<>ru. by Bob Jones 

DEPARTMENT OF THE INTERIOR 
U.S. nsH AND WILDLIFE SERVICE 

O.:tolicr t991 

Bear Swamp 
Trail 
Bombay Hook 
National 
Wildlife 
Refuge 

.• "!' . 
Delaware 



Welcome! 
\Wkome to Bombay Hook '\;ational Wildlifo 

Rduge! The Bear Swamp Trail was construcll'd in 
I% I and 1s located on the o;outh end of Bear Swamp 
Pool. Be;ir Swamp is the name given to the wetl.1nd 
area beyond the dike, according to early records. 
Bear- no longer lfrl' in Delaware; the last rl.'\:orded 
.,ighting was in 1905. 

As you walk the trail today, pie~ u~ caution 
to .wo1d poison ivv .-;hrubs and \'ines. Although 
po1o;on ivy prond~ food for flickers, woodp<.><:ker-, 
and other birds, it c.m cause a seriolll> 5kin rash in 
humans. 

Legen d 
•••• Trail 
(]] ONrvahon Tower 

~ rarking 

- Bench 
~ Wooded Are.1 

Marsh 

Bear Swamp 
Pool 

D In this part of the United States, abandoned 
fidds u.,ually give wa\· to a , ·ariety of 
.shrubs ,md lrl'\.>S mcluding bayberry, 

wmgL'<i .,umac, and sweetgum 1'ext, trees sucll as 
m.1pk• .md beL'Ch ap~ar. Finally. oak and hickory 
trt'L'S emerge. This slow cllangmg of vegetation is 
calk.J forl.,,I sUCCl"-<;ion. 

I ll're, you can .,ee the first stage of forest succes· 
sion. The J.1rge swcctgum trees produce spiny 
"monkey b.111 ... " nw dark red fuuy fruit clusters of 
winged .. umac arc eaten by wildlife when other 
foods MC scarce Bavberry, or wax myrtle, is a 
plentiful shrub m Rdugc wetlands, and pro\·ides a 
WJ\y-coall'li fruit eaten bv many bird species. 
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"!ear thi., ~top, the trail p.1sses through the 
forL.,,t and along thl' mar5h. The red maple 
trl'<.., indicate this area is in the ~ond stage 

or fnrl-.t sucn..,.,ion. Look here for the sassafras, 
which prPdUCL'S ,1 flL"'hY blue fruit eaten by song· 
birds <lnd quail. 

Thl• m.u .. h ju't ahead is important for breeding, 
migrating, ;md wintering ducks and geese. Because 
it is so 1mport,1nt, proll'Ction of this kind of wetland 
i~ being addrL.,..,l-d by .~evera l conservation groups 
and pl.1ns. The \forth American Waterfowl "1anage-­
ment Plan, .1 jomt effort between the United States 
.ind C.1n.1da, outlines population goals for waterfowl 
and focw.e' on prl~erving and improving habitats 
needed to produce healthy populations of ducks, 
gee'<' and sw,1ns. 

Thl• fodl•r.11 Duck Stamp Program also helps 
prt•scrN wetlands. The money collected from the 

site of Duck Stamps to waterfowl hunters, conserva­
tionisb, and .;tamp colJL'Ctor-. is used to purchase 
waterfowl h.1bitat for the l'\ational Wildhle Refuge 
System. Owr :l.7 million acre., of waterfowl habitat 
havl' ~n prL-,,ern'<-i through this program since the 
1930's 
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Along thc water·-. edge is Phragmites, or 
common rt'Cd, which flourishes where man 
has disturbL>d the wil by dredging or 

ditching. This plant grows from 5 to 15 feet tall and 
has a featht•ry plume-like top. The stem is round 
,md JOinll>d like a bamboo lntroducl>d from Eurasia, 
Phragmilt'!. is not desirable bL'Causc it crowds out 
native vegetation and has very littlc value for 
wildlife. Refuge managers are trying to control 
Phragmites ill Bombny I look by manipulating water 
levels, chemical ~praying, and burning. 

D Along the trail arc many shrubs, bushes and 
tall tree., to stud) and admire. The forest 
floor, or understory, offcrs many plants 

interesting to human vtsitors and important to 
wildlife 

Fems arc common .ilong the Bear Swamp Trail 
due tu 1de,1I growing conditions. Fem species you 
may see include bracken, royal, cinnamon, New 
York, lady's, sensitive, .111d marsh fems. 



Fems arc delicate, flowerless plants usually 
found in moist, shady areas. They reproduce by 
spores enclosed in smaU, brownish cases found on 
the backs of leaves or on separate stalks. When the 
spores ripen, the cases burst open and the spores fall 
on the ground where they develop into tiny, green, 
heart-shaped plants. These plants then develop a 
female sex cell, an egg, and a male sex cell which 
fertilizes the egg. The fertilized egg then grows into 
a mature fem. 
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The 30-foot observation tower is a good 
place to observe waterfowl and other 
wildlife on Bear Swamp Pool. Bear Swamp 

is a 240-acre freshwater impoundment constructed 
in 1961. Water in Bear Swamp is manipulated by 
Refuge managers to produce desired vegetation 
within the pool. In the spring, water levels are 
lowered to promote desirable plant growth. Migrat­
ing shorebirds are attracted to the warmer, shallow 
water and to the newly-created mudflats. In the faU, 
water levels arc raised by rainfall. Arriving water­
fowl respond to these conditions and to the seed­
bearing plants which will become a winter food 
source for them. 

Snow geese are one of the many species of 
waterfowl that arrive in the fall. Each year, Bombay 
Hook and Prime Hook Refuges attract the largest 

~~ 
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wintering populations of greater snow geese in the 
country. Unfortunately, such large numbers of birds 
can destroy Lhe saltmarsh by "eating out" large areas 
of vegetation. To help prevent this problem, Refuge 
managers provide alternative food crops to attract 
geese to other areas, burn sections of the marsh to 
attract birds who will feed on the plant roots, and 
permit snow goose hunts to disperse the flocks. 

Another waterfowl species 
that uses Bear Swamp is the small. 
colorful wood duck. The nest 
boxes visible from the tower 
were built to increase the number 
of wood duck nesting sites. The 
metal collar below the box prevents 
raccoons and snakes from 

~ 
:' 

getting into the box and 
preying on the female, her 
young, or the eggs. These nest 
boxes are helping to reverse 
damage done to wood duck 
populations when timber 
harvesting early in the 20th 
century removed most of 

<--;,·,,,, 

the mature trees. Very liberal 
hunting regulations also contributed 

-; 
to wood duck population decline. The Migratory 
Bird Treaty Act of 1918, implementing a treaty 
signed between the United States and Canada, may 
have saved the wood duck from extinction. 



From the ob~rvation h>Wl"r. you m.w be abll.' to 
'pot mu>krat hou,,., >Catkrru across tht- "'1ltm.lr-.h. 
S....:au,,., a laq;e p<•pulation "' mu~krah can damagl" 
mM-.h vegetalion, trappini; hy p•:nnit "u .... .J by 
Rcfui;:<' mamgel"> to control mu,kr.1t numb.-!"i. 

Gra•>·roverl'd w.1kr blind,, u .... ·d in the Young 
\.-V,iterfowler.-i Pro~rdm, Ctlll lw ~ll~?n in thl• 1mpounda 
ml'nt dunng the fall hunUni; w.1'un. Young 
Watcrfowlcr- "'" vouth' tl<•t\\'\'<'n 12 .rnd 18 wh<l are 
l.lUght hunting rc~ul.1tion,, i;.1tl'ly, dhic,, aml 
w.1tcrhml identHkati"n before they p,lrticip.1t,, in 

r.-gul.ir Rdugl.' hunt• 

v-CT-0--.. r...o-·.o_ -.. .. 
c"'L"· ·- ....,. "-'"" o ~:; ·E""~.ci ..,~ .:> '-• ___,,__.}µ ~' 

j
~ .~\ 

:t 

m Look h•·r" for cviden"' ut th,• third >t.l!\1.' <II 
lon .. --sl ~uC'(l...:..~inn • '"'k ~ind hiclor\' ln"-"'· 
Below th""' larg<· tr<'<'S <•n th<" 1,,,;.,., flour 

clrl.~ mu~hroom~ <tnd fungi, ''f\..1utlwr 1\l1Jtur~'\, hou~e 
d<•,1n..,..,, ,· 11ll"'<' non·Oow\"nng pl.tnh hrl'.tk down 
dead p l.mt .rnd .imm.ll pro<lurh, thu' 'upplymg 
minerals to other pl.tnh 

In late summer, look tor bl.id,Jx-rrv, wild 
ra'pberry, and wild str.nvb..·rry plant-. whi<h 
pruvid1• fruit for "''ngb1rJ-. J.ick·ln·thl,.l'ulp1t ;, 
another plant whk h yidds du>krs uf bl'rn•-> 
cnJO~,-J by ring·n('(keJ phe.1o;ants.lnd wood 
thru-h<-. 

While ~tuJ~ing thl' l<•w-growing plant-, you 
mar Jiscoh·r tr.lCI., nl dl't'T or other animal• . O.:w 
po~~ul~lll\lll~ ''"~ clo~dy monitored on tht:" Rt.'fu~~- lo 
pr"wnt mwl>row>tnS ot vegetabon R<~ul,11,..J dl'•:r 
hunh '"" u"-..1 3t &mhay I look and other rctng,.,, 
'"" man,1g,·m•'llt ll'<hmque to control dl'l'r and tu 
pro\'1dl• wi1d l1h•yur1cntcJ rt-"'Crcation. 
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·m;, ,m,111 J'<•nd ;, "good placl' to l<><•k tor 
fru,.;s tmd ~1l.lm.1nUt.!r!-., and i., J r\1vorill' .lh.'.1 
for wood)"l..:k..,,.,, .1nd barred owb Al· 

thuugh h.trn'tl nwb .m.• nocturnal, or acttvc .1t nii;ht, 

th"v will '<>metiml-; hunt <•r hoot ,turini; thl!day . 
Owls like this area becaU''-' thev can hnd <T·Wli-.h, 
iroi;,, and it>h here • • 

m WI.' hOJ'<' ynu cn~tyl.J vour w,llk t<1<iay . 
Freshwater p<.>nd' 'uch '" lk.ir Sw,1mp Pool 
,1dd a whole group of pl.lnh and anim.11' to 

11ombav I look Rdugl" Tlw,.e pnmh gtw watl•rfowl 
,\nd 'horcbtr<h a pl.1l'<' tv Tl..,t, fwd, ,1nd lll"t . 
.\.lamnh"lb attract&l to fre,Jm·,1t.or f><>mh include 
btiavl"rs,. otter.,, raccoc..l1~~ ,1nd mink &.·.u S\\\lmp 
and <>thcr t-Te:,hwotcr pond' ,nc r·.lvuritl' plJ((_~ tor 
b.1IJ ""Sin to .:at.:h fL•h for Jmn,·r. 

Thoughttul man.igcm<"nl of lk•mb.ty Hook 
w(•tlanth l-cnefib man as \H•U as wlldlifo. \\'dlands 
hdp n:pll-rush groundwatl'r, l-Ontrol pollutum and 
limit ...,,,11""'· prewnt fk,,,>ds, ;in,l pm\'ldl! pl.le..., for 
,.Jucalton.'1, -.cientific and rl'CT<.'iltu>nal activtti,-.. 
I k.llthy Wl.'tland' pnw1dl.' 1'cnd11~ ior 1.'VCIJ<>nC. 

Pica...., do your part to protl'lt th,·m 

-~.~-
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Welcome! 
Welcome to Bombay Hl1ok National Wildlife 

Refuge. The Boardwalk Trail pa~st>s through four 
different refuge habitats: woodland, freshwater 
pond, brackish pond, and salt marsh. The Trail i5 
about one-half mile long and will take you about 30 
minutes to complete. 
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1 Each season brings changes along tht> 
Boardwalk Trail. In spring, many low 
plants grow and reproduce before leaves 

appear on the trees, making this an excellent time for 
sighting songbirds. During the late spring and 
summer months, shady woods along the Boardwalk 
Trail provide a home for many wildlife specie. 
which alert visitors may notice. Wanner weather 
also increases the number of ticks, mo~quitoes, and 
rues along the trail. When insects are present, most 
visitors feel comfortable wearing a long-sleeved 
shirt, slacks, and insect repellent, but headnets are 
sometimes needed. During the fall, leaves change 
color and many wildlife species prepare for winter. 

The winter season helps created 1fferent patterns, 
5hapt?!>, textures, and colors along the trail. Many 
animals .ind bird5 remain active all winter and may 
be easily seen as their search for food intensifies. 

6 There are three types of wetland habitats at 
Bombay Hook Refuge. Freshwater habitat 
may be recognized by the lily pads and 

frogs living there. In brackish water habitat, transi­
tion plants such as three square and other bulrushes 
!Scirp11s sp.) can be seen. The pond you see at this 
stop is brackish. In saltmarsh habitat, vegetation 
consists mostly of cordgrasses (Spartrna cy11osuro1des, 
S pa/ens, 5. alten1iflor11) and spike grass or saltgrass 
Wistichlis spicata). The saltmar~h at Bombay Hook 
becomes more salty during droughts, and becomes 
lt?ss salty during and immediately after heavy rain. 
Ocean water is always more salty than the saltmarsh 
at Bombay Hook. 

.( ~ ~<s-~=t ·. ~ _ ..... 

Notice the wood duck box near the edge of the 
pond Although wood ducb usually nest in tree 
cavities, they will use man-made nests if hollow 
trees are not available. The cone skirt under the box 
prevents predators such as S!l\akes or raccoons from 
getting into the nest and destroying eggs or young 
ducklings. Wildlife managers maintain many nest 
boxes to increase the number of wood ducks pro­
duced at Bombay I look Refuge. If you own similar 
habitat, you can help wildlife by installing your own 
nest boxes. 

Careful management of 'Bombay Hook wetlands 
benefits man as well as wildlife. Some of these 
benefits include: nesting, migration, and wintering 
habitat for waterfowl, shorebirds, and other wildlife 

(such as river otters, rare fur-bearers in Delaware); 
habitat for marine and freshwater fish; water 
pollution and sediment control; saltwater intrusion 
control, reduction of coastal storm damage; and 
recreational, educational, and scientific uses. 

3 
Many trees in th.is area are persimmon 
trees, an important food source for wildlife 
such as raccoons, foxes, and opossums. 

Persimmon fruit is round, smooth and orange, and 
remains on the tree long after the leaves have fallen. 
Persimmon tree bark is rugged and corrugated and 
looks a lot like alligator skin. 

Japanese honeysuckle, introduced into the 
United States in 1898, is found in patches along this 
section of the trail. This plant spreads rapidly, and 
can dominate and shade out native plants. The 
flowering vine and its berries, however, are a good 
food source for game birds, songbirds, rabbits and 
deer. 

Another non-native plant, Phragmites (or 
common reed), was introduced to the United States 
from Eurasia. Unlike the Japanese honeysuckle, it 
has very little wildlife value. Phragmites crowds 
out native plants such as cattails, pond lilies, 



bulnishes, and smartl.veed m freshwater areas, and 
cordgrasses in saltwater areas. Refuge managers are 
controlling Phragmites with water level manipula­
tion and herbicides in late summer followed by 
burning during the winter months. Individual sites 
are treated for two consecutive years. Because this 
process destroys the root system of Phragmites, 
native plants can regrow without competition. 

~ 
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4 
lf you stand on the short boardwalk and 
look to your left, you may see poison ivy 
plants entangled with marsh reeds. The 

white berries produced by this plant can often be 
seen along the Boardwalk Trail during the fall and 
winter months. Although poison ivy berries pro­
vide food for pheasants, quail, catbirds, flickers, 
finches and sparrows, humans can catch a severe 
rash from handling the berries, the leaves, or even 
the hairy vine. 

During the warm months, minnows and killifish 
may be seen in the water under and adjacent to the 
boardwalk. If you are a quiet observer, you may 
also see northern water snakes sunning themselves 
here. 

It This woodland area contains several 
sweetgum trees, an early successional 
species. Sweetgums are medium-sized trees 

with star-shaped leaves, winged corky bark, and a 
large prickly fruit smaller than a golf ball and brown 
when ripe. 

You may also see wild cherry trees in this area. 
Older cherry trees develop a rough, shaggy, dark 
bark, while younger trees can be identified by the 
lenlicels or lines in the bark. Birds and mammals 
prefer cherries over the fruit produced by the 
sweetgum tree. 

Near the boardwalk are many bayberry or wax 
myrtle bushes, whose berries are popular with 
songbirds. Humans have used the waxy coating of 
the berries to make candles and scent soaps. 

m This is a high marsh, made up mostly of salt 
meadow cordgrass (Spnrtmn pntms) or salt 
grass <Distichlis spiet1ta). This marsh type is 

only flooded during spring tides or by major storms. 
The major low marsh species is saltmarsh cordgrass 
(Spart inn 11/temiflorn). Low marshes are flooded 
during every high tide, normally twice per day. 

I( the tide has gone out, you may see small 
fiddler crab holes in the mud during warm weather. 
Fiddler crabs are smaller than the familiar blue crab 
which is abundant in many local tidal marshes. Male 
fiddler crabs have one claw la rger than the other. 
Marsh crabs may also be found here, along with 
many different species o( waterbirds and shorebirds 
that use the marsh for feeding and resting. 

- ;.-
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The mounds you sec in the saltmarsh are 
muskrat houses, made of mud and vegetation. 
Some visitors mistakenly think they are beaver 
lodges. Beaver lodges, however, are not found in 
the saltmarsh, but in freshwater only and consist of 
mud and sticks. Muskrats arc mainly vegetarians, 
although they may eat clams, fish, crayfish and 
snails. Raccoon seal, or droppings, can often be seen 
on the boardwalk. The scat usually contains persim­
mon tree seeds, other seeds, and the remains of 
fiddler crabs. Look for raccoon tracks in the marsh 
mud along the sides of the boardwal k and along the 
railing. 

7 Wetlands are ideal places for nesting ducks. 
Ducks that nest at Bombay Hook Refuge 
include black ducks, mallards, blue-winged 

teals, gadwalls, and shovelers. To help save ducks 
and geese, the Migratory Bird Hunting Stamp Act 
was passed by Congress in 1934. Today this is 
known as the Federal Duck Stamp Program. Money 
from duck stamps purchased by waterfowl hunters, 
conservationists, and stamp collectors provides 
funding for the acquisition and leasing of wildlife 
refuges. Today, 3.7 million acres of wetland refuges 
are preserved for North American waterfowl and 
other wildlife. Many of the more tl1an .+SO national 
wildlife refuges in the United States were purchased 
in whole or in part with money from the sale of 
Duck Stamps. 
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m The wooden structure seen from here is a 
deer stand used by hunters. Deer hunting is 
permitted at Bombay Hook Refuge to 

control deer population numbers and to provide a 
form of wildlife-oriented recreation. These elevated 
deer stands are located in the headquarters hunt 
area and the regular deer hunt area. Six hunt sites 
are reserved for hunters in wheelchairs. lf you 
would like to hunt at Bombay Hook, check at the 
refuge office before you leave today. 
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m This pond is one of the best spots along the 
Boardwalk Trail to sec waterfowl in the fall 
and shorebirds in the spring. Waterfowl 

often sighted include black ducks, gad walls, blue­
winged teals, and mallards. Willets, yellowlegs, and 
dowitchers are the most common shorebirds seen. 
The saltmarsh is a nesting area for willets. 

To help ensure that healthy populations of 
ducks, geese and swans will exist in the future, the 
United States and Canada signed the North Ameri­
can Wa ter-fowl Management Plan in 1986. The Plan 
establishes population goals for waterfowl through 
the year 2000, and gives special attention to species 

.•('• 

countries, and encourages international cooperation 
by other countries such as Mexico, where many 
waterfowl populations spend the winter. The Norlh 
American Plan is a bold step which needs the 
support of private citizen::. as well as government 
agencies if its goals are to be reached and main­
tained. 

rm We hope you enjoyed your walk along 
the Boardwalk Trail. This trail was built 
by members of the Youth Conservation 

Corps in 1973. YCC is a summer program for 
youths 15 to 18 which combines environmental 
education opportunities with meaningful work 
experience. Trail maintenance projects include 
laying down wood chips to prevent erosion, outlin­
ing the trail with logs. and clearing brush growing 
onto the trail. lf you would like to become a volun­
teer at Bombay Hook Refuge, or would like more 
information about the Youth Conservation Corps, 
please ask al the refuge office before you leave 
today. 

After walking the Boardwalk Trail, you may 
realize that wetlands have many values. Wetland 
va lues include wildlife resting, feeding, and produc­
tion; ground water replenishment; pollution and 
sediment control; flood prevention; educational and 
scientific uses; recreation and esthetics. Healthy 
wetlands provide benefits for everyone. Please do 
your part to protect them. 



U.S. Fish and Wildlife Service 
Bomb.iv Hook '' one of mNc th.1n 470 relug"" 1n the 

l\ational Wild li te Reh1ge S:--stcm Jdmm1'>tere<l bv the U.S. 
l'i' h ,md Wild lifo St>rvice. Tho! '\;at11mal Wildlite Rl'luge 
System b a nl!twork of land' and w.ih.·~ m.m.lgt'd spt•dfi· 
c.illv tor the protection ot wildlife ilnd w1ldhle h.,bitilt Jnd 
represents the most compreht'nsive wild life m.m.,gemcnt 
program 111 thl.' world Un!L., of lht: system strekh aero.,, the 
u nited Statl>s from northern Alaska to the Florida Keys and 
mdude~mall 1~landsm the Caribbean and South Pacific Th<• 
character of the t('[uges is ,,s diver'e .i- the nation 1tS<?li 

The Sen 1cealw man.iges , ,1tional Fish Hatcht.>ries, and 
pro\'ldl,._ T'edera l le.ldership m habitat prot~>cllon. fish and 
w1ldlill' research, techmcal ""'istance and the consen·.ihon 
and prot1>t:tion of migratory bmh, cert.1in mamw mammab 
and threatened and endanger,.._1 'peci~>s. 
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Smym.1, DE l'Nii 
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U.S. Fish and Wildlife Service 

ll<>mbay lfook is one ''' more th.in 470 rufugt..,, in the 
:\'ahon,11 Wildhf,• Rdugt• Spti.'m .ldmmL,tered by the U.S 
Fish and Wildlite Servim The !'l:ational Wildlife Retuge 
Sy-t,•m j, a netw11rk of land, and \\ah!rs managed specifi· 
cally for the prot<'Ction ol wild lift• and wildlifo habitat and 
repre~nts the m°"t comprcht~nsiw wildlifo management 
pr~ram in the world Uni1" or the sptem stretch a°""" the 
Unttl'd States from northern Al.1,l.a to the Florida Kev., and 
111dudl' small islanJs in thl.' Caribbl.'an and South raafic The 
ch.iractt•r 11f the rdug,-s is as din·~ a., the nation itseU. 

lhe Ser'\"icc also man.iges .\:ational Fish I latcheries, and 
pro\·1d,..., Ft-deral leadership in habitat prott..'<:tit>n, fi.<h and 
wild lift• n.'S<'arch, k-chnical ass1<,tance and thl' conservation 
and pr<>tt'(tion of migratory birds, Ci'rtain rnanne mammals 
and thrt•at,•"'--d and mJang<'n.'li "JX"'Ci"" 

I-or further information ple~se contact: 

Rl'fuge Manag1•r 
B.1ml:>ay lloc1l.1"atiunal Wildlife Refuge 
RD. #I , Box 147 
'imyma. DE 19'177-9764 

Offtce· (:l02) (><;3.q345 
Visitor Center: (302) b53-b!ln 

DEPARTMENT OF THE INTERIOR 
U.S. FISH AND WILDLIFE SERVICE 

Rl , 51SSO-·I Fc>bruary 1992 
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Welcome to Bombay Hool.. :'\at11>nal Wildlife Refuge, 
ha\'en for wildlifo and nature lo\'l'n> ~king to ~tud\', 
photograph. and >1mply en1oy lhl' l'twirorunenl at 11s 
scenic and proll'\:lcd best. llli" Refuge is managl.J 
primarily for migrating and wintering ducb, go.'t.~. 
'horebirds, and other migratory bird,, including th<• 
endangerL-d S<>uthl'm bald l'.igll• and peregrine falcon. 

t. History 

R«ordcd hbtory of the .uea b..ogan in 1679 when the 
Indian M;ichacl~tt. Chief Sachem of Kaha~inl., sold 
<.0me rnarr.hland called 0 Boomp1cs Hoock" for a price of 
• ... one gun. fowl'r hands full of powder, thn.'l' ~1.tb coah., 
one anckor of Liqoot'!' and onl' Kittle .. ." 

The settle"' lhal followt.'d cut sail hay, lrapfXod 
musl.Jats and ll'rrapins, hunll'd w,llcrfowl. and plied tho.> 
tidal strea~ for fbh, crabs, ami oy"I"~-

~- . .r--J . ~ --. 
I - · ~. ~ .. ~""·_·· ii.a.• ~ -~ - '( ~~~ '~,.. . .. ~~ "'v-~ . 

Mu-.A.r.1lht,H!it" 

Bombay Hook Refuge, compr~ing 15,122 .ic~"'· was 
l'Stablished March It>. 1937. Soon afterward. Civilian 
Coru.o.>rvation Corp:. memb\,r.; tx-g.m constructing pt>0b 
for wildlife habitat a> well a' building> to adnun"ll'r the 
area 

Waterfowl habilal mana,1wmt•nt b \'ery aclh '' ht•re, 
and L' done in et>n1unction with lhc :-.;orth 1\merkan 
Waterfowl Plan·, Atlantic Coa,t Joint Venture •. llw ~orth 
American Plan"' an agreement by several fL'Cil'ral agen­
cies, states, Canada, and tho.> pm1att• sector to consl'r\'C, 
rl">tore and cnh.ln(e wetlands h.lbit.lt. 

2. Cooperative Farming 

A ma1or Rdugl' wtldlifc obwchvc is to support 
migrating Sl't.-.c ,md ducks. Much food for lhl''<' birds is 
supplied by thl' .1quatic environm('nl. However, cror- are 
planted on about 1,000 acre. of the Refuge to prondl• 
additional food . Com and ~ybt>an.' are the primary crop.. 
harvested by Rduge farmer.. for market, while other crop> 
(wmtcr wheal, buckwheat, gr.1"/clover pa,,hlfl') arl• lcft 
for wildlife Farmc"' supply -nml' com for thl' Rl•fuge to 
u..c m con1unctmn with waterfowl h.mding. 

~ 
The gr.iy·i:rl'en lower on your left i, a lool.out used 

during g0t>5e b.lnding. To capture gLoe<e, com is .,pread on 
thl' field in front of a carefully-i.pread n<'t. Sl·n·ral cannon., 
w1lh blacl. powdl'r charge" .m~ attachL-d to the nl't. Wh...n 
enough birds have been attr,1clL-d by the com, thl' cannon.~ 
.ue firL'<i l'his hurls the net owr the gC(.'S(' withou I 
harnuni;: th('m. All bird., are rel<'3'l'<I altcr numbered 
bands ha\'c bt"-"I placL-d on their legs. 

3. Freshwater Impoundments 

The ability tt> manipuloltc water level' m lht':>l' pools is 
the key to cn.•ahng ne.;c,.<ary habitat> , P0<>l ll•veh are 
rnaintainl'J lw the u.,._. of watl'r C<>ntn>I structun.-:. (the 
ydlo,,· bar st-iucturc). In lh<• ~pring, (')(Cl!S> wat,•r in the 
pool is rdt>asl-d to the salt m.1,,,h lo CJ'('ate mudflats which 
provide a food ~ource for wauing birds. 

.. trudurt 

Ounng the summer. emt'rgenl plane> lil..e wild millN. 
th~oe-squan· bulrush, catt.111. pt>nd weed. widg,..,n gra~'· 
and wild nn• thrive and pr.xfu<-e ,,.'\XI m lhl' shallow 
water.. and l'Xpt>>L'<I pool m.irgins. Low pool lt•n•ls that 
favor the gmwth of waterfowl foods .al"° favor 1m·crte­
brate spt"<s.o:. that are a food i;ource for 'horcb1rds 

Fall rams pt>rm1t pool w.ttl'r lc\'el~ to flood the seed· 
bearing plants, This flooding rro\'idcs suilabll' wnrutions 
for waterfowl lo floed on the pl.tnb, maximiJin!l the food 
o,uppl)'. 

4. Tidal Saltmarsh 

Tidal s.iltmar.h :>upplil'S organic matt•ri,,ls for the food 
chain, circulates nutrients, pmvides nesting h1lbitat for 
waterfowl and M"f\'CS as a nu~ry area for fi~h. 

A \'Midy of watl'rfowl nc,.t in the marsh, mcluding 
blacl.. ducks, mallards, i;adwalls, and blllC."-wingL'CI tl'oll. 

5'lltmro1/,1u• 
,t ,rilgra.:o:.s 

Saltma1"1t 
n1rd.~r11.c.:-

Bombay Hool.. Refuge h<>'ts up to 75,000 migratmg 
greater •n1>w gl'l'Sl' l'Wry y<"ar. Largt• numbct'!' of get..,._. 
can •·.,,,t oul >dlt man.h wgctation whcn lhl'y feed on thl' 
roob of wetland planl~. To lessen this dam.1ge, managed 
snow gtlOM' hunb an: u~'<i un thc Rdugc tu dispe™' thl• 
llocl..s 

Thl' mud and re<>d mounds scatkr•-d '"'°"s the lida I 
salt ma~h Ml' muskrat houses. Bccau!ol' a l,lrge population 
of musl.rolh can damage m.1r..h ~·egel.1tiun, tr.1pping by 
permit is u.,.,-.J to control musl..rat numbers. 

5. Shearness Pool 

Sh1Mmt.,.s Pool, <'n y1>ur left, 1s the l.1rge"t of th<.' four 
freshw,llcr impoundmt•nt,, It b the m1,,.l likcly area on llw 
Refuge to ·'*"' southern bald eagles, wh1Ch may be pcrchl'Ci 
m trctcos, or foeding on fish, crippled ducl.s, or g.ec. Bald 
eai;:ll.,. nt.,.t on the Rl'fugc. 

The trap beyond lh<• Stwames' Pool p.1rking lot is 
used to c.,pture ducb for banding. 'Tht> trap. which is 

bait•-d w 1th rnm, allow' dud .. , to enter, bul d0t'S not alluw 
them tu l"i<:<l pe. 

6. Wildlife Food Plot 

To your left is a w ildhfc food plot, planted with 
bic<>lor lcspt.>dcza Other f0<.>d plots on the Rduge may 
eofbio;t t>f bucl.wheat, millet, or autumn uh\'e, The><> f0t>d 
plots .lttract a nriety of wildhle, and -upplcment natural 
food sourc~'l> Food pluls al-.1 pro,·ide hab1t.ll for ground· 
nesting birds and bn'l'dmg .ueas for ~ma ll mammals. 

:r._ 
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Food plots are usually prepared and planted by 
ne1ghbonng fanners as part of their cooperati\•e fanning 
agreements with the Refuge. 

7. Loafing Area 

The islands to your left m the Bear Swamp Pool are 
loafing (or resting) areas for wading birds. Throughout the 
summer, these islands are used by snowy egrets, grl!at 
egrets, great blue herons, and black-<:rowned night herons. 
During the fall hunting season, you may see grass-covered 
water blinds, used by Young Waterfowlers. Under this 
program, youths aged 12 lo 18 are taught hunting safety, 
ethics, regulations, and waterfowl identification before 
participating in a Refuge hunt 

Comuins 

8. 

The bins to your left store com used during waterfowl 
banding. When banding takes plare, the age and sex of 
captured birds is recorded and matched with the numben. 
on the band. lnfonnation on the birds is sent lo the 
Migratory Bird Banding Laboratory in Laurel, Maryland. 
lf you recover a banded bird, the band, along with 
infonnation about where the bird wa~ found, should be 
sent to the Bird Banding Laboratory. Through bird band 
returns, much valuable information IS gainL>d about 
waterfowl populations and migration patterns. 

'I 
Bird bnml 

9. Old Field 

This old field has been rellred from agricultural 
production and planted to a grass/ lespL>deza mixture 
Areas like this throughout the upland portions of the 
Refuge provide ideal nesting or breeding cover for a wide 
variety of birds and mammals, including ducks, quail, 
rabbits, pheasants, and while-tailed deer. The old fields 
are mowed every two or three years to ptt'vent the growth 
of woody vegetation. 

10. Woodland 

Beyond the water lo your left is a •110-acre woodland 
It IS managed to provide habitat for many specie!. of plan~ 
and an1mab. Sweet gum, white oak, a.nd black tupelo art' 
the larger trees in these woods. American holly, jack·in· 
the-pulpit, and pmk lady slipper also grow here 

Animal species that use these woods for food and 
cover Include white-tailed deer, opossums, skunks, 
raccoons, and fox. Each spnng, Lhe woodland is alive with 
the sound of warblers. 

Fox 

11. Grassed Waterway 

The depression to the right, which separates the two 
fields, is a grasircovered waterway, graded to carry excess 
water aw.1y from the fields without causing erosion. Thi'> 
type of waterway is mowed dunng the non-nesting 
seasons to prevent woody plants from growing in the 
drainage. 

- ------_:::::::> ----- Allee Ho11se 

12. Allee House 

This small country-style dwelling of the Queen Anne 
period, presem~s a bit of lustory on the Refuge. Built 
about 1753, it is on the National Register of Historic 
Places Today. the Delaware DivU.1on of Historical and 
Cultural Affairs maintains the Allee House, which is open 
to the public on weekend afternoons. 

During the fall, you mdy notice goose blinds and 
elevated deer stands (platforms) m fields and Wl"'1<x:llands 
along the road near the Allee I louse. On specified days, 
this area is open to waterfowl and deer hunting on a 
pemul basis. 

BellVt.,. 

13. Finis Pool 

Finis Pool contains the freshest water of any impound· 
ment on the refuge. Beyond the pool is Finis Branch, the 
primary fresh water source for all unpoundmenh>. Beavers 
are occasionally trapped and relocated from here to 
reduce the potential for beaver dams to clog the water 
control structures and nood the rood . 

\ \~:\~t / 
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Nest box 

Wood ducks, which need cavities for nesting, use the 
wooden boxes you see here. The cone skirts prevent 
raccoons and sna~ from getting into the nest and 
destroying the eggs or ducklings. 

The Refuge staff hopes you enjoyed your tour. 
Please let us know about your wildlife encounters. 

To do this, either stop al the \•isitor center or 
record your sightings on the observation. list kept 

in the brochure rack near the restroo=. 



U.S. Fish and Wildlife Service 
Bomb.iv Hook '' one of mNc th.1n 470 relug"" 1n the 

l\ational Wild li te Reh1ge S:--stcm Jdmm1'>tere<l bv the U.S. 
l'i' h ,md Wild lifo St>rvice. Tho! '\;at11mal Wildlite Rl'luge 
System b a nl!twork of land' and w.ih.·~ m.m.lgt'd spt•dfi· 
c.illv tor the protection ot wildlife ilnd w1ldhle h.,bitilt Jnd 
represents the most compreht'nsive wild life m.m.,gemcnt 
program 111 thl.' world Un!L., of lht: system strekh aero.,, the 
u nited Statl>s from northern Alaska to the Florida Keys and 
mdude~mall 1~landsm the Caribbean and South Pacific Th<• 
character of the t('[uges is ,,s diver'e .i- the nation 1tS<?li 

The Sen 1cealw man.iges , ,1tional Fish Hatcht.>ries, and 
pro\'ldl,._ T'edera l le.ldership m habitat prot~>cllon. fish and 
w1ldlill' research, techmcal ""'istance and the consen·.ihon 
and prot1>t:tion of migratory bmh, cert.1in mamw mammab 
and threatened and endanger,.._1 'peci~>s. 

T'or lurthl'r 1nfom1ation plea'" contact. 

Refuge \lanager 
Bombav I look NahoMI Wild hie Rcfu11e 
RFD #l, Bux 1-17 
Smym.1, DE l'Nii 
Telephone (3021 t>5J-\l:\45 Office 

C'.3021 b53-6872 V1Mtor Center 
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U.S. Fish and Wildlife Service 

Bombay Hook 1s one ot more Lhan 470 11'fugcs in the 
National Wildlife Refuge System administered by lhe U.S. 
Fish and Wildlife Service. The National Wildlife Refuge 
System 1s a network of lands and walen. managed speofi­
c.lll)' for Lhe protection of wildhle and wildlife habitat and 
reprewnts the most comprehensive wildlife management 
program in the world. Units of the 'ystem stretch arross the 
United States from northern Ala'ka lo the Flonda Kevs and 
include small islands in theCanbbean and South Pacific. TI1e 
character of the refuge-- 1s as d11:erse ,1s the nation it~elf. 

TheSen•ice alw manages National Fl'h Hatcheries, .rnd 
provides Federal leadership in habitat protection, fbh and 
l\1ldlife research, technical assistance and the conservation 
and protection of migratory birds, certain marine mammab 
and threatened and endangered species. 

For further information please contact. 

Refuge Manager 
Bombay Hook National Wildlife Refuge 
RFD#! , Bo>. H7 
Smyrna, DE 19977 
Telephone: (302) 653-9345 Office 

(302) 653-6872 Visitor Center 

lllu>trati<>ru. by Bob Jones 
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U.S. Fish and Wildlife Service 

ll<>mbay lfook is one ''' more th.in 470 rufugt..,, in the 
:\'ahon,11 Wildhf,• Rdugt• Spti.'m .ldmmL,tered by the U.S 
Fish and Wildlite Servim The !'l:ational Wildlife Retuge 
Sy-t,•m j, a netw11rk of land, and \\ah!rs managed specifi· 
cally for the prot<'Ction ol wild lift• and wildlifo habitat and 
repre~nts the m°"t comprcht~nsiw wildlifo management 
pr~ram in the world Uni1" or the sptem stretch a°""" the 
Unttl'd States from northern Al.1,l.a to the Florida Kev., and 
111dudl' small islanJs in thl.' Caribbl.'an and South raafic The 
ch.iractt•r 11f the rdug,-s is as din·~ a., the nation itseU. 

lhe Ser'\"icc also man.iges .\:ational Fish I latcheries, and 
pro\·1d,..., Ft-deral leadership in habitat prott..'<:tit>n, fi.<h and 
wild lift• n.'S<'arch, k-chnical ass1<,tance and thl' conservation 
and pr<>tt'(tion of migratory birds, Ci'rtain rnanne mammals 
and thrt•at,•"'--d and mJang<'n.'li "JX"'Ci"" 

I-or further information ple~se contact: 

Rl'fuge Manag1•r 
B.1ml:>ay lloc1l.1"atiunal Wildlife Refuge 
RD. #I , Box 147 
'imyma. DE 19'177-9764 

Offtce· (:l02) (><;3.q345 
Visitor Center: (302) b53-b!ln 

DEPARTMENT OF THE INTERIOR 
U.S. FISH AND WILDLIFE SERVICE 

Rl , 51SSO-·I Fc>bruary 1992 
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Welcome to Bombay Hool.. :'\at11>nal Wildlife Refuge, 
ha\'en for wildlifo and nature lo\'l'n> ~king to ~tud\', 
photograph. and >1mply en1oy lhl' l'twirorunenl at 11s 
scenic and proll'\:lcd best. llli" Refuge is managl.J 
primarily for migrating and wintering ducb, go.'t.~. 
'horebirds, and other migratory bird,, including th<• 
endangerL-d S<>uthl'm bald l'.igll• and peregrine falcon. 

t. History 

R«ordcd hbtory of the .uea b..ogan in 1679 when the 
Indian M;ichacl~tt. Chief Sachem of Kaha~inl., sold 
<.0me rnarr.hland called 0 Boomp1cs Hoock" for a price of 
• ... one gun. fowl'r hands full of powder, thn.'l' ~1.tb coah., 
one anckor of Liqoot'!' and onl' Kittle .. ." 

The settle"' lhal followt.'d cut sail hay, lrapfXod 
musl.Jats and ll'rrapins, hunll'd w,llcrfowl. and plied tho.> 
tidal strea~ for fbh, crabs, ami oy"I"~-

~- . .r--J . ~ --. 
I - · ~. ~ .. ~""·_·· ii.a.• ~ -~ - '( ~~~ '~,.. . .. ~~ "'v-~ . 

Mu-.A.r.1lht,H!it" 

Bombay Hook Refuge, compr~ing 15,122 .ic~"'· was 
l'Stablished March It>. 1937. Soon afterward. Civilian 
Coru.o.>rvation Corp:. memb\,r.; tx-g.m constructing pt>0b 
for wildlife habitat a> well a' building> to adnun"ll'r the 
area 

Waterfowl habilal mana,1wmt•nt b \'ery aclh '' ht•re, 
and L' done in et>n1unction with lhc :-.;orth 1\merkan 
Waterfowl Plan·, Atlantic Coa,t Joint Venture •. llw ~orth 
American Plan"' an agreement by several fL'Cil'ral agen­
cies, states, Canada, and tho.> pm1att• sector to consl'r\'C, 
rl">tore and cnh.ln(e wetlands h.lbit.lt. 

2. Cooperative Farming 

A ma1or Rdugl' wtldlifc obwchvc is to support 
migrating Sl't.-.c ,md ducks. Much food for lhl''<' birds is 
supplied by thl' .1quatic environm('nl. However, cror- are 
planted on about 1,000 acre. of the Refuge to prondl• 
additional food . Com and ~ybt>an.' are the primary crop.. 
harvested by Rduge farmer.. for market, while other crop> 
(wmtcr wheal, buckwheat, gr.1"/clover pa,,hlfl') arl• lcft 
for wildlife Farmc"' supply -nml' com for thl' Rl•fuge to 
u..c m con1unctmn with waterfowl h.mding. 

~ 
The gr.iy·i:rl'en lower on your left i, a lool.out used 

during g0t>5e b.lnding. To capture gLoe<e, com is .,pread on 
thl' field in front of a carefully-i.pread n<'t. Sl·n·ral cannon., 
w1lh blacl. powdl'r charge" .m~ attachL-d to the nl't. Wh...n 
enough birds have been attr,1clL-d by the com, thl' cannon.~ 
.ue firL'<i l'his hurls the net owr the gC(.'S(' withou I 
harnuni;: th('m. All bird., are rel<'3'l'<I altcr numbered 
bands ha\'c bt"-"I placL-d on their legs. 

3. Freshwater Impoundments 

The ability tt> manipuloltc water level' m lht':>l' pools is 
the key to cn.•ahng ne.;c,.<ary habitat> , P0<>l ll•veh are 
rnaintainl'J lw the u.,._. of watl'r C<>ntn>I structun.-:. (the 
ydlo,,· bar st-iucturc). In lh<• ~pring, (')(Cl!S> wat,•r in the 
pool is rdt>asl-d to the salt m.1,,,h lo CJ'('ate mudflats which 
provide a food ~ource for wauing birds. 

.. trudurt 

Ounng the summer. emt'rgenl plane> lil..e wild millN. 
th~oe-squan· bulrush, catt.111. pt>nd weed. widg,..,n gra~'· 
and wild nn• thrive and pr.xfu<-e ,,.'\XI m lhl' shallow 
water.. and l'Xpt>>L'<I pool m.irgins. Low pool lt•n•ls that 
favor the gmwth of waterfowl foods .al"° favor 1m·crte­
brate spt"<s.o:. that are a food i;ource for 'horcb1rds 

Fall rams pt>rm1t pool w.ttl'r lc\'el~ to flood the seed· 
bearing plants, This flooding rro\'idcs suilabll' wnrutions 
for waterfowl lo floed on the pl.tnb, maximiJin!l the food 
o,uppl)'. 

4. Tidal Saltmarsh 

Tidal s.iltmar.h :>upplil'S organic matt•ri,,ls for the food 
chain, circulates nutrients, pmvides nesting h1lbitat for 
waterfowl and M"f\'CS as a nu~ry area for fi~h. 

A \'Midy of watl'rfowl nc,.t in the marsh, mcluding 
blacl.. ducks, mallards, i;adwalls, and blllC."-wingL'CI tl'oll. 

5'lltmro1/,1u• 
,t ,rilgra.:o:.s 

Saltma1"1t 
n1rd.~r11.c.:-

Bombay Hool.. Refuge h<>'ts up to 75,000 migratmg 
greater •n1>w gl'l'Sl' l'Wry y<"ar. Largt• numbct'!' of get..,._. 
can •·.,,,t oul >dlt man.h wgctation whcn lhl'y feed on thl' 
roob of wetland planl~. To lessen this dam.1ge, managed 
snow gtlOM' hunb an: u~'<i un thc Rdugc tu dispe™' thl• 
llocl..s 

Thl' mud and re<>d mounds scatkr•-d '"'°"s the lida I 
salt ma~h Ml' muskrat houses. Bccau!ol' a l,lrge population 
of musl.rolh can damage m.1r..h ~·egel.1tiun, tr.1pping by 
permit is u.,.,-.J to control musl..rat numbers. 

5. Shearness Pool 

Sh1Mmt.,.s Pool, <'n y1>ur left, 1s the l.1rge"t of th<.' four 
freshw,llcr impoundmt•nt,, It b the m1,,.l likcly area on llw 
Refuge to ·'*"' southern bald eagles, wh1Ch may be pcrchl'Ci 
m trctcos, or foeding on fish, crippled ducl.s, or g.ec. Bald 
eai;:ll.,. nt.,.t on the Rl'fugc. 

The trap beyond lh<• Stwames' Pool p.1rking lot is 
used to c.,pture ducb for banding. 'Tht> trap. which is 

bait•-d w 1th rnm, allow' dud .. , to enter, bul d0t'S not alluw 
them tu l"i<:<l pe. 

6. Wildlife Food Plot 

To your left is a w ildhfc food plot, planted with 
bic<>lor lcspt.>dcza Other f0<.>d plots on the Rduge may 
eofbio;t t>f bucl.wheat, millet, or autumn uh\'e, The><> f0t>d 
plots .lttract a nriety of wildhle, and -upplcment natural 
food sourc~'l> Food pluls al-.1 pro,·ide hab1t.ll for ground· 
nesting birds and bn'l'dmg .ueas for ~ma ll mammals. 

:r._ 
I 



legend 

Tour Route 
[!] Observation Tower 

Refuge Boundary 

Refuge Headquarters 
Foot Traill> 
Traffic Flow 

0 

BOMBAY HOOK 
National Wildlife Refuge 

Kent County Delaware 

Public Tour Route 

+ 
Sah 

Marsh 

.s 1.5 \1iltt 



Food plots are usually prepared and planted by 
ne1ghbonng fanners as part of their cooperati\•e fanning 
agreements with the Refuge. 

7. Loafing Area 

The islands to your left m the Bear Swamp Pool are 
loafing (or resting) areas for wading birds. Throughout the 
summer, these islands are used by snowy egrets, grl!at 
egrets, great blue herons, and black-<:rowned night herons. 
During the fall hunting season, you may see grass-covered 
water blinds, used by Young Waterfowlers. Under this 
program, youths aged 12 lo 18 are taught hunting safety, 
ethics, regulations, and waterfowl identification before 
participating in a Refuge hunt 

Comuins 

8. 

The bins to your left store com used during waterfowl 
banding. When banding takes plare, the age and sex of 
captured birds is recorded and matched with the numben. 
on the band. lnfonnation on the birds is sent lo the 
Migratory Bird Banding Laboratory in Laurel, Maryland. 
lf you recover a banded bird, the band, along with 
infonnation about where the bird wa~ found, should be 
sent to the Bird Banding Laboratory. Through bird band 
returns, much valuable information IS gainL>d about 
waterfowl populations and migration patterns. 

'I 
Bird bnml 

9. Old Field 

This old field has been rellred from agricultural 
production and planted to a grass/ lespL>deza mixture 
Areas like this throughout the upland portions of the 
Refuge provide ideal nesting or breeding cover for a wide 
variety of birds and mammals, including ducks, quail, 
rabbits, pheasants, and while-tailed deer. The old fields 
are mowed every two or three years to ptt'vent the growth 
of woody vegetation. 

10. Woodland 

Beyond the water lo your left is a •110-acre woodland 
It IS managed to provide habitat for many specie!. of plan~ 
and an1mab. Sweet gum, white oak, a.nd black tupelo art' 
the larger trees in these woods. American holly, jack·in· 
the-pulpit, and pmk lady slipper also grow here 

Animal species that use these woods for food and 
cover Include white-tailed deer, opossums, skunks, 
raccoons, and fox. Each spnng, Lhe woodland is alive with 
the sound of warblers. 

Fox 

11. Grassed Waterway 

The depression to the right, which separates the two 
fields, is a grasircovered waterway, graded to carry excess 
water aw.1y from the fields without causing erosion. Thi'> 
type of waterway is mowed dunng the non-nesting 
seasons to prevent woody plants from growing in the 
drainage. 

- ------_:::::::> ----- Allee Ho11se 

12. Allee House 

This small country-style dwelling of the Queen Anne 
period, presem~s a bit of lustory on the Refuge. Built 
about 1753, it is on the National Register of Historic 
Places Today. the Delaware DivU.1on of Historical and 
Cultural Affairs maintains the Allee House, which is open 
to the public on weekend afternoons. 

During the fall, you mdy notice goose blinds and 
elevated deer stands (platforms) m fields and Wl"'1<x:llands 
along the road near the Allee I louse. On specified days, 
this area is open to waterfowl and deer hunting on a 
pemul basis. 

BellVt.,. 

13. Finis Pool 

Finis Pool contains the freshest water of any impound· 
ment on the refuge. Beyond the pool is Finis Branch, the 
primary fresh water source for all unpoundmenh>. Beavers 
are occasionally trapped and relocated from here to 
reduce the potential for beaver dams to clog the water 
control structures and nood the rood . 

\ \~:\~t / 
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Nest box 

Wood ducks, which need cavities for nesting, use the 
wooden boxes you see here. The cone skirts prevent 
raccoons and sna~ from getting into the nest and 
destroying the eggs or ducklings. 

The Refuge staff hopes you enjoyed your tour. 
Please let us know about your wildlife encounters. 

To do this, either stop al the \•isitor center or 
record your sightings on the observation. list kept 

in the brochure rack near the restroo=. 
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Bomb,1y Huok .,, one of morl! than 470 refugt!!. m llw 

l'\ahonal Wildlife Retuge Syotl'm adm1m:.ten.'CI by the U.S. 
Fhih dnd Wildlife Service The National Wildlife Refuge 
Sy~tem ;, a networl.. of lands and water.; managed >pt.'Cifi· 
cally for the protection of wildlife and wildlife habitat and 
represents the most comprehensive wildlife management 
program in the world Uruts of the systl'm ~trekh aero" tlu• 
Umted State-. from northern Ala~ka to the Flonda Kevs and 
1ndudc;rnall 1~lands m thcCanbbe.in and South Pacific. TI1e 
character of the refuges 1s as diverse as the nation itself 

The Ser'\'ice a lS<l manages National Fi'h Hatchent'!>, .-ind 
prtw1de. F~>deral leaderohip m habitat pwte.:hon, fish and 
"ildhfe research, technical assistance and the conserv.1llon 
.md protection of migra tory birds, certain manne mammals 
and threatened and endangered species. 

For further information please contact. 
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Sm\•ma, DE 19977 
Telephone (302) 653-9345 Office 
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Welcome! 
Wdwml' l<• Bumt-.w I hK•I.. N.1t1<>nal W1IJhll' 

Rl'fug" Th" 1'.1,....•n Point 1r.11l1s <>fl<' mile rounJ 
tnp JnJ pro\1Jc:o the opportumtv for \'IMl<>l'l> to S<'<' 

many l..inJs or pl.int• .mJ amm.11,. m.1ybl' eHn J 

b.1ld cagJ,>! lsoJ,11,.J fnl'\'5h.J .tr"·" with 1.111, m.itun• 
1 ...... .,. M\.' l.."y l'\'tjUir.-mt•nts for n~t-building cagk'S. 
Boml:>ay I lool.. Rtfugt• prt•\hlt'S h.1bit.lt tor a LuKc 
v.mt1y 1•1 pL1nts and .1nirn.1l• th.it mii;ht nol C\l<l 
here ii this habit.II was not prt•l<'<IN from J,.,, ... Jop­
mcnl 

Ll ' -..... 

D Thi' L' .i wry unu,ual 'wwt.gum tn.~ due to 
it .. c\tremclv wmgt.J or C<>rl..,.J l>arJ.. . In th" 
p.irt of th•• Llnil•'<l Stat • .,., ~W<'<'lgum Ct.qui· 

daml:>ar 'tyr.10011.l) Ir<'''" u'ually "Pl"'"' m the first 
stage of succt>-.ion, who·n a1'.1ndt>11t'<l fidd' gave 
w;1y hl ~un-luvmg .. J"l.'(il'S . Swt."\1gum .. '"'"" la~l·# 
an1m,1hc II'\'\..,. with 'hmy, s1.u.,.h.1p.:J, d'1rl.. grt'l:n 

leaw .. with <aw-toolht-d t..lgt" The 'P'"'' "'•'\'I· 
~um fruits, <Omctlml"> calleJ ·monl..t·y rolls; .:II'\' 
.ibo an idt'lllifying charackn,ti<. Swt-.,tgum' arc 
u~-d for making J"'rfumt-... mt-dKmt-.. cht·wmg 
gum, p<>P>iclc 'uds, lumitur.• wn<'<'l"S anJ J'l""h 
l>.J,l,...,i,,. Unfortun.-.tdy, llu• w1IJhh.' value <lf ,•n'<.·t· 

• gum Ire<.'>" quite hmitt-d whm (Omp.ir,.J tu otlwr 
hardwoods 'uch "' !klk, ""'-'·h, .inJ hkkory 

2 A sm.ill pond~ VL,1bh.• thr.1ugh 1ht• tr.-...,; t>n 
your right. During w,1nn Wl'.llhcr, p.iintc..l 
turtles oflt'TI l>.J,I.. in tht• 'un arounJ th<' 

pt>nd ~ C<lmm<>n r"'idcnl> of Bomb.1y Hovi.. 
l<etuge spend me»t ol llwir time in or nl'.ir wat•·r 
eating pl.inls, insecb. and other •mall ammab. 
Painted turtl<"> are caw to 1dcntif\· bv th"ir bro.id. 
dar'-. llattened, smoolh-t.'<iged sh~·ll,, which ate 
trimmed with red. Thl'\" art:' wrv >hv and "a"lv 
dl!>turbed. Ft'lll.llc turti,.,, Liy 6 io Ji egg> in a holl' 
Jug with their hind I'-'&'· Bald ""S''"' will oc-.:.i-ion· 
ally prey un paint.'li tur1lt.,. 

The pond is a t'Olhhng .uea for bla< t..-..·nlWn<'-1 
night hero"", and ~home It> grwn fn>g' .ind bull 
frog>. 

IJ Durmg the w.1mwr mnnth:,, ,.,,pt•odlly June. 
turtlL.,, Jig hoJ.,.,. into the trail . The nnrthl'rn 
di.Jmondb.1<1.. tt'rTapin, a brad.i,h/'.lltwat"r 

~l"-.:i"s. lay' t>blong, pinki>h "!\&'· Otkn th<...., egg' 
.UC' l(>unJ by r.1cc(l\ln .. or o~-umc;;, whkh rt..'g~ud 
th..-m .,~ ,1 chcri•ht'd tttal 

11<-causc d1am<lndback terrapin meat v.·a, a 
h1ghlv pnll'd Jd1cacy around 1900, lhl'ir number> 
w.:r.,-gtcatly rtoduCl'd. Today, laws whKh prtll<'Ct 
thC5<' turtl•.,. ha, . ., hdp..-J r.,,.iore wm.:> popu!dhons. 
,\Jull' ar<' t•llcn ..._.._.n b.1'king on thl' mud tlah 
Tt..•rrapin dit.·t con ... 1st.;. ot nunne :-,nail ... dam ... ~nJ 
\\:orm .. 

Di.J"""""""I 

~
, .. ,.,.rtg 

Tu,tll 

~ 
~ 

. 

rhc sn.ippmg turtle, a found m fr~h and ><lit 
''"''"r, '''"be identified by its mas.,1vc hc.-.d dnd 
pow('rfu l 1-1w Thi:> back end of lhe carapace, or top 
'hell," scrratl-d, as" the tail. Snapping turtle. rnJlt: 
from Apnl to November and lavas many as 83 
•phcric.11 <'AAS· 

II Shc,imcss Pool i> visible through the lfl'<-" 
on your ldt. The <put trail bo!ndmg to thl' 
ll>lt ot thl' !Tlilm trail will take you to the 

Pool. Sh..,ames. Pool is frequently '""'t.-d by mdl­
lards, pintail,, blJck ducJ..s, Can.-.da gc.....e, and 
'now!';<"-""'· 

w.,tJand' arc important to waterfowl as bre..-d­
mg. m1gr.1hng. and w1nl<.'nng habitat. In recl'nt 
w'1rs though. much waterfowl habitat ha• bwn l°'t 
io agriculture, indui.try and urban development. To 
h~lp b.:tt<'I" prolt-ct and managl' wetlands, the Urutt.J 
Stal<" and Canada 'igned the :Xorth American 
Waterfowl Man.-.geml'nl Plan in 1'186. Th" plan "'-'t' 
numencal gt>.1b for duck. goose, and swan popula· 
tion,, 1dl'nhfi'-"' habitat conservation ne..-ds. and 
fl'<Omm..-nds measures for reSOl\'1ng problems. 

f--r-.L- t:­
·t"' 

ll1<• l·«-J .. ral Dud. St.imp Pmgram h.-11"' pr.~ 
:-<'I'\<' wl'llan,h through funJ, .-uJl,,tcJ bJ thl' :.ale 
of Oucl< S1.1mps to hunkr... C\•-·rl'.lht•mst,, and 
~t.1mp cullt'<:lt•r.. Tht• tund, ar.· th<-n u-..-J to a(qu1r..­
wakrlowl hab1t.1t tor tht• :-.'.ition.-.1 Wild hf,. Rdugc 
Sy-tl'm ll<>n1h.ly I l11<1J.. .inJ many otht'I" n:>lugl"' 
\wrt• purd1.1s.-d •·ntm·ly by Dud. Stamp r...:eipt' 

5 f,1,J..·in·th1"pulp1t bh->m' from \ 1.irch 
through fu1w in r1Ch, mui>t wooth Other 
commlln nan""' lur th" prl'lly tll1wcr ar.. 

lnJi.1n turnip, w.1k•• robin, 
dr,1111,nrool, ,l,ir<h pl.1nl, 

ml'morv root, w1ltl tu m ap, ~~ 
ttnd Anwr1c(1n ttrum Thl'\ 
pl.mt' grow llnl' l<l thrt'<' r • .,,1 . ' .r 
ldll 11owl'r.. ,,,.. uni•c xual \.,__ \ .\ -" ,/ 
(h,wmg both.,.,,,..,,, wllh -::::J.'Y 1' 
malt• part' on top of th•• ~ ,,.........-""ii ~J 
pl.mt ,1mt fl'm.ilc p.1rt' ......_ ~.__. 
bduw. ),1do.-in-th<•pu lp 11 
n.w .. , .... ,,,n b<• iJt·ntif1t>J 
by th•• huoJ th.1t ,1f(h<'S 
tl\cr th" l'\'51 of the pt.1nt 
rhl' upper part;, gr.'\'n or 
purphsh t>ruwn and 1 .. o ftt-n 
:;trip..-d. On•' or two ).,av"' 
are dividtod into lhrt'<.' I<> tivc 
l•·atll'l' Bt:rm.,. an:> bni;ht r.-d 
<1nd h.1ng in clust•'r> 1n tht.' fall. 
11 thl' rtk•l is Jrit-d dnd bu1k-d. 
ti can bt• u"-d to mal..e Oour. 
The 1, ... ,,.,, anJ trui1 ,lf,• •··•l•'tl 
by ring-n<'( l..t.J ph~.•-..mt­
and w1JJ turkt'\' at 
Bomb.w tltk1I.. · • -:;p.· 

. --..:.'"I. 



Other spring wildflowers you may "t'C along the 
trail are may-appll·, toothwort, -.pnng bt.•auty, 
bloodroot, wild strawbt.·rrv, ,md viotd ... PleaSI! 
remember that colll-cting any plant-.,., prohibitl'<I. 
ll·ave them there for the next v1.,llor to enjoy. 

m Fems art• non-flowering pl.mt-. that repro­
duce by .,pon.., r.ithl•r than "t'l..:ls. Lady fems 
and New Yori.. fems ,lre most common 

along this trail, but ....-n-;1tive .1m.I royal fems also 
grow here. Royal fems grow to a height of two feet 
or more and can look like young locust trees. The 
fohagl.' 1s translucent p,1le grwn m .i well-lit area, 
and !:>right green with rl'tld.-.h .,t,1lb where light is 
k .... ., mtcnse. Size and .,h,1pt• of th1., fem depends on 
1L-. l·nvironment. 

7 An intense ~tonTI owrtuml'tl and uprooted 
this tree, creating poknhal habitat for the 
five-lined skml... This mt••rcsting reptile 

prefers a brw;h pile or lhl• root ~ystem of a tree as a 
pl.ice to !>earch for .md c.1pture foud. If you are very 
qu1l•t, you may see,, skmk .it work. 

1.oc>I.. up m the trees for a moment, .ind you may 
"P<1t .s<>ml' ol the birds that m.lkl• their home at 
Bomb.1y I loo!.. Refuge. Spl'Cil"- of kn '><.'t'n along the 
P.1r-<m Point Trail are red-bt.·llil..:I woodp..'<l..•·rs, 
t1icl..crs and warblers. 

m A.., you near the end of the tmil. Phragm1tes 
plants will become more nntice.1ble. Phrag­
m1t~. introduced from Eurasl.l, grows 

where marshes have been disturbt.•d by man The 
plant has no food value for wildlifo and rnmpctes 
with millets, Sl'Clges, and other plants which are a 
valu,1ble source of w1ldl1fe food ,1nd ... hl'ltcr. Refuge 
m.magt·rs arl' currently contn>lling thl• spre,1d of 
Phr,1gmitl"" by manipulating wat,•r ll·Vds and by 
Sl'll'Ctm.~ herbicide spraying. Tlw plant j., spr.:iyl'd in 
late summer and burned in th<' wmll'r months to 
dt..,troy the old canes and allow mvrl' v,1luabll' 
wildlife food planb to thnw. 

.} ,_ , ., 
~T • Jii,. - ' 

". 

S..-y1>nd the Phragmitc-. i-. tlw b;id; "id•• l>f 
Shl'.lml-,,s Pool, where ducks may be ~'('n most of 
the w.u. If you look dCN?I\', vou m.w ~.._,a wood 
duck bt.l' in.the marsh. Th~ nl-st b.;,L.., have bt.'l'n 
stratl~ic.:illy placed around thl.' Rdugl' to increa-...• 
the number of wood ducks nesting here. 

Sheamt'»S Pool i.erves as .1 roostmg ,md nL-sting 
are,, for bald eagles, which feed m.1mly t>n fi~h. 
F~1gle-. build or repair their nL>st in Dt'Cl'mbt.•r ur 
J.muary, and mate and lay eggs m February. Both 
m.1Je., and femal~ sit on the ne ... t, taking turns 
incub..Jhng the eggs while the othl·r 1s oH huntmg. 
Yciung l'aglets are hatched in .\1.lrch and fll>dge by 
Jum• Bl'C.:iusc eagles are very ~hy and ea.,1ly d1s­
turbt.>J. Rduge managers scas1m.11ly clt>S<.' thl' Parson 
P1unt Tr,111. Please do your part b\· not entenng the 
tr.1il when 1t'~ clo,;ed. Enjoy your w,111.. with nature 
.:ind coml' ag.1in. 
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HcJJing North on Routt• 13 hum On"'<-'• t.1k~ Routl'4l £.1~110 R0\1trO, lA·i,,..-K:. 11n;xtrt.od North 
on Route 9 for 2 mil~ tv Ro.ld SS wh1ch t.mdt dl th,• R~fugl." c-nlr.lno;> 
I kadkng South on Route l3 from Smpna. Llk Route 12 F..1!it unUI ti merge. with fU-.uh: <» 
l:l mlle.), and 1ak1: a ldt on RMd RS aft1..tt l /4~m1k• 
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U.S. Fish and Wildlife Servke 

Bombay Hook is one of more than 470 refuges m the 
National WildUfe Refuge System administered by the 
US. Fl.sh and Wildlife Service. The Nahonal Wildlife 
Refuge System is a network of lands and waters man­
aged specifically for the prott'Ction of wildlife and 
wildlife habitat and repres.!nts the most comprehen­
sive wildlife management program in the world. Unit:. 
of the system stretch across the United States from 
northern Alaska to th!! Florida Keys and include small 
islands in the Caribbean and South Pacific. The charac­
ter of the refuge& is as diverse as the naho11 itself 

The Service also manages National Fish Hatcheries, 
and provides Federal leadership in habitat protection, 
fish and wildlife research, technical assistance ,ll\d the 
conservation and protL'CLion of migratory birds, cer­
tain mannc mammals and threatened and cndangen.-d 
speci~ 

For further information please contact. 

Refuge Manager 
Bombay Hook National Wildlife Refuge 
RD I, Box 147 
Smvrna, Delaware 19977 
Telephone: (302> 653-9345 

Black·n<'<~cd "'"by Bob'"""' 
Oth .. ·r Ulusll".1tiom by Jullt.'n Beaun.1-;..ud 
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Welcome 
Boml>•y Hook 'IJational Wlldhfc Rt•fugo cC1mpn~ 

15,122 .lcr~. appro\lmilll•1y thM""1.lU:trtl'r-. of '"'h1ch is tidal 
salt m.11"h ll alw inclU<ll" 1,100 ''"'"'of 1mroundeJ frc..,h 
water pool•, bru,hy and timb<!l'<'<l 1.w,1ml"'. 1,0m aat'< or 
a11ncuflural land>, and llmb<•r.;;I ,1nd gra<Sy upland The 
general tttrraln '' ll~t •md I"-~' th,\n ll'n feet .tbc.we \.{>.\ levl•I 

Bomb.1y Hool.,....._, e-tabli•hl'<I In 1~37 ,,, a hnl. m lh" 
ch.1ln of WJtcrfowl rclui;t.,. th.11 c'h-nd• fron1 C•n.ida lo 
the Gulf <•f Mc.ico It i. promarll)'" l'\'IUll<' for mlgr.ihng 
and Y.'1.nh.•ring du'"'--' and Kl'"M'• but al<lo(.\ nfkr. h.l\·t•n ftlr 
numt•ruu ... otht.'r f.J.'l'Ot'S llf m1grJtury birds. Thl~ \·aim.• •nd 
tmpol'Wlcc ol Bomb.l~ Hool. for th<' pl'l>ll'Ctlon and 
C0~'1'\•Jhon of wJtcrlowl h.,. in<.,..,._«'<I gl'\'atly in the p.i.t 
25 year..,. primnilv dUl' to the lt)S.l of "'tl'n.~,,.,. !iurrounJa 
inJ::, 11'\M"i.hl.Jnd to ~rb .. n :mJ mJu•.tNtl J ..... ·deopm(·nl 

Entrance Fee Options 
To !-.·Ip pav lorth r· ""'~ '-• u! .. """ "ilJhfe h.1b1lJt 

and for awn.1~cmmt of n-IUf.'"• Congtn• p.t.>,..oJ th<• 
Em.-rgmcy \\'tiLlnd• Rt.,..>Urces Act in 19!'0. The Law 
authonud the Fi.hand Wildhft• Sc-n·i..., lt> chatg<" 
entrance Ires al ,'\'3tion.1I \\'Udhlt• Rt'IUS•"' such 0c' Boml>av 
Hool. , 

\'isitof"' may· p.ay the dd1l.Y h.'l~ of S..' 00 pt:•r ,.,•hide or 
purcha_"'oMol two annual p.i~ • rhe Duck Sump and 
Golden E.iglt• P.i-.por1. Both Ir<' S<lld •t th<' Rt'lug.· 
Any('lnt-• who i!rii n2 Y'-"""'' ot .1g,• or olJl·r. or who i~ 

di"3bled, L' ehgible tor a frt'e I"'" tlwt will .1dm1t Y"" and 
your p.w...,nger; or family. Children u11<frr 16 .Ire admit· 
tcd frt."C. EdUCdtional And scwnuhi: g.rouPJ m.ay mh•r in"l' 
wuh pnor nobcc. Rl'fuge 't•ff will I>.· h.1ppy h> L""'' • 
pa .. -. ~nd an~, .. ·~ an~· qut..~bons. 

History 
The recorded hi>tory oi the BomNy li0<'I. are.a h<'&'n 

m lbi"'l "1tb the ...i.,01 m.1N>Llnd Imm \lech.td .. 'Clt, 
Chid of the Kah.m>inl., to P<trr &vord ol :-;..., YNI.. 
E.arlv Dutch S<!ttlers cut <alt hay fl'<;m the tn.1l'>h, lr.rf'l'\I 
muskrat», and hunted waterfowl. The tid.tl ~tr....un• that 
intc..-rlace tht! marsh wt.•re plst.'<i fur fJ,h, cr.ibs, And uv,h.TJ,. 

FolloMng e.tabh>hment of the Refugl' and thr<>Ugh 
the early l~'s Oviban Col\S<'n'•li<m Corpo mt'tllbt·n 
based al LeiJ>5iC constructt'd diko.':> and l>ulldtng' on the 
Refuge. With the on_o,et of World War 11. the Army Arr 
Corps based at Dover u5ed P""-' of th•• Rdug<' for 
~--periment.:itjon and tr.lining in t0r~tc.).gr~1und rocJ..eh. 

Refuge Management and Objectives 
The Refuge m.inagemmt progr•iru. "'" pnnldl'lly 

,11med .11 dcvei<>pmg and protecting d"'ir•l>lt' h,1bl1Jt f<lr 
waterfowl and other mlgratury bird•, lncluJlng the 
endangered bald eagle. The Refuge b l0t.11,>J .u a lcx.11 
point for waterfowl migrating bt:lwc...'\'n lhdr m•rthnn 
bl'l1«itng ground> and val'lou• wintering arcJ• L.irgc 
numbers of duds .md II"'"" arri\'e N<h foll to cllhl'r 
-;pend the winter or merely stop··UV\'r vn th1•ar w,1y 
"'uthward. 

Wah'r le•d• in R<fu~e impoundmenbare nwupu• 
bh-J to rroJu(t!' dt"5>irdble emergent and underv.·atcr 
pLmts tor w•tenowl , While pool> are drawn dc>wn, 
e\n'1lmt populations oI .'ho"' and wading bird' u.., the 
mudll"l•. Upland •gl'lcultur.ll crops.arc produCl'<I on 
dppro,im.it~ly 1,000 "'"''to pro .. idea 'uppk>mcnt.il fooJ 
tupply to:> waterfowl and other migratory billh. 

Tidal ..,II mar-h k the most \'aluablc "1ldhfo h.lJ:.ital 
In tlw Stott• ot 0.-lawal'\'. urge portions o4 the Refuge 
haw bttn mamtain<'\I in a MM pn...une state .. l1ie awnh. 
wilh lb intlnet.;ing ti<tll strean\5' and n\·~-- provides 
t\Cdlc'llt notural h.tbi~ll lor the bird_, and m.1mrna1' of the 
"ttA .uld t'h"° ~'"''""""a.~ nur:.ery and br\.'t.'Jin~ arN for 
m.trine c.irgani!'o~,. many of whlch .re of ~porting and 
rommttta.11 mtc-J'l-.t, 

Wildlife Calendar -. 
Thou~ wlldhfe <.m be seen vear round at Bomb.n· 

I tool, fall and •pnng oiler the bcSt opportunity lor 
0JN>l'\1ng pt>ak concmtration' 01 migratory birds 

The.• r--rind trom October 1 thn"llgh ~on~mber ,JO ts 

S•'ll~ally th<' most tnl<'ft'51lng to the Refuge \i'1tor as thi• 
b th•• S<.'aSOll dunng which w•tt>rf<m I popuLlhon> •n! at 
thcir J'l'•l. Owr 100,lXXJ ducJ.., and g..- uhlu.- the 
Refuge at this time. 

Spnng is anoth.,. prelerrt"d ~(or the 'i.•ttmi: 
public. Man:h Is th.- S<'C011d peal. for watt'ffowl a' they 
lrO\"<'l lhn>Ugh on th<'ir return to northern btt<!ding 
grounds. Apnl bnn~• early shorcbud mii;ranb and the 
f'JTW.•rsc·nl"\'" of rertilL~ and amph1rian...ct from ,,,;nll."t' 
M-.·rnation. '5h<,l'<>l>irds an: at their highest C\ln<C<'1'tration,i 
dunni; .\1ay .ind Jun'" pnmanl)• due to the arm· al <>f 
h1>r!o<'>hn1• craO. laving egg>- along the 1>.1y ,Ji.,,.. and mud 

ll.111. Th'""' <gg5P''"1de tht• •h<,rdi1rJs with n""-!"f 
CTIUf;)' to cumph.•h• tht.•u nurthw:m.t migration. \\.'lldin~ 
bm.t1 sul"h 8..1> :twrons, ..-get.is, and ~y ibis, n"ach thl•ir 
p<'ilk numhn during the summet months. \tammab can 
l>c Sttn yt•or n>Und, f"'rlicuLlrly in the t>.trly rnvming •nd 
t•wn1ng houto These include whllc-tllltoJ d ... r. b.-awr. 
rnu;knt, n'\I io-.. ri•'<'T <lllcr, "oodchud. and \'irginia 
OfX'55Uffi 

Public Use 
1' b wt>lcome to \'!sit the Retu6" for wildlife 

ob.en'1tton, MIUrc study, aml photography )'l'M round 
during Jaylli;ht hours. 

\'bitor fdl..--ihties 1ncludl.• ~ \isitor Ct.-•nter, ilUto tour 
route". <~rv.1t1c1n h)\oi''~· anJ n.'ttur..· trail~. 

Tho· Vl>1tor Ct•nt"r" norrn.1lly open ~ond•y·fridav 
tn>m !\{lll iJ.m , to 4 00 pm., .inJ "" weel.t•nds from 9:00 
a.rn. to !i:OO J" m. It IS clc1'M.trJ on liUmmer and Wlntt.,. 
,,.t...,•l..t:nJ1;,, Ttl\lri, h.1l:'i1t.ac ,.tudu."!t, natun~ walks, and 
audicwbual progr.,m.,. MC' 01v.tll,1ble lo grou~ upon 
,1Jv.m1,,-,• rt."C.llll':'!t VuluntL"l·r, h.'.t('hL•r, .1nd leader work· 
'"''I".,,. ollcr<-d in tlw •pl'lni; and tall 

A 12·mill' mund·tnp ,mto tour routL' j1nd ~v\.•fill 
nJturc tr.ill• (ran111ng fmn\ I /4 to 1 mile In l<ngthl provide 
OPf'>urlunill<'> h> u1™-n'" and photograph wildlJJe. A 
photogr.1phy bhnJ i' av.1il.1ble b)· •dvan<'l' n-qu<.,.L Three 
of lhc lratl• al'tl h1we 10·lour n"""'1;ation tower< 

Put.Ii< hunting. rnm.11'1ly for wah-rf,>wl and 1fo.>r, is 
J"-~rm1t1toJ undt-r $p«i.tl rl'"gulativns t\n ponfons ol lht.­
Rriui;,• during tht• lq;al Swtc _,..,n 



NOTES 
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U.S. Flah and Wiidiife Service 

Bombay Hook is ono of moro than 470 refuges in the 
National Wildhfe Refuge System administered by the 
U.S. Fish end W11dlile Service The National Wildlife 
Refuge System 1s a network of lands end waters 
managed spec1focally for the protecuon of wildhfa and 

wildhle habitat and represents the most oomprehen· 
swew11dlife management program in the wor1d Units of 
the system stretch across the United States from 
northern Alaska to the Florida Keys and include small 
islands In the Caribbean and South Pac1hc Tho char· 
acter of the refuges Is as diverse as the nation Itself. 

The SeMce also manages National Ash Hatcheries, 

and prCMdes Federel leadership in habitat protection. 
fish end wildlife research. technical assistance and the 
conservatJOn and protection of migratory birds, cena1n 

marine mammals and threatened and endangered 

species 

For further information. contact 

Refuge Manager 
8ombay Hook National Wlldhfe Refuge 
RD 1, Box 147 
Smyrna. Oelaware 199n-9764 
Telephone_ (302) 653·9345 

CoYer iftustretoon by Julie<> 8eouregard 
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s 
Bombay Hook National Wlldltte R.t\199 hes low and ftat on 

F w • a. S. F. W 

Ille Alla,,IC COlls:al Plain along IM -lem shore of Dela· LOONS·OREBES·COllMORAHT _Common~ u , 
u I u wArc. Nea•tyl'M>-lhitdsot •Ill more than 15.000ecresspieads Rod-• 'OG!Od '--- r , ~ c , c c 

our Ir.Jo tJdaJ sa11 marsh Md cordgrau meadows 1111etnJ1>U1d _ CommonL- - --·---..-- r Hoodec!Metga ...... u 0 u c 
Dy ''""°'"9 rivers and creeks Away lrom rhe bay and marsh .P•eobtlledGrobe f . .. .-... ----- 0 0 u 0 Comrnona.w- . - u , c c are man·made lreshwa1er ponds caned impoundments . 

_ Homed Orabti .• __ ... 
~ -· . 0 u 0 u .A-tad M9fllll'M' u , u Upland woods. swamps, brushy thckets, grassy loelds, and 

EarodOr- -- , Ruddy Duel< c 0 c I c cruplands complete lhe drverslry ol habitat whrch attracts a 
wldt! vanety ol bird Ille Ooobi.<rHltd Com>etanl ·····-·-······ .. •• u u c u YUL TURES· HAWKS· FALCONS 

BITTERNS• HERONS· IBISES Black VulhHe ............. 0 
o I o I o 

Look 101 grea1es1 numbers ol wa1ertowl during March ana _ Amencan 8dtern t ............... ._ .. _ ·•·· 0 u u 0 _ Turkey Vulture I -·-···-·-,.. .. ·-· c • • • 
November Shorebirds. wad•ng birds and aongbtrds are most _ L .. ~&nom t - . 0 c 0 _ Osi>reyt . - - 0 0 
abundant dunng May, August and September _ or .. 181ueHototl - - ..... --- c c a c BMJE•t ---····· ---............... u u u I u 

_ G•eal Egrol ..... ·-·- ··-····· --- u a c 0 • _No<1nem - t ·- ---· -- . -· c 0 c 
_ s.-yegrei - . 0 • c r _Sha...-- 0 0 

0 I 0 _ LlmoBlueH9ron ~ .. _ ----- 0 c c . C--.Ho ... -- - 0 ' 0 0 
_TllCOIOtodHeton . ____ ---- 0 u 0 r ~Ha""t- - 0 0 c c 
_ Ca!UeEgrot - -- 0 u 0 

_ _ w!r>geo Had -
0 0 u 

_ G.....-•td Heron -···- -.. ·--· ---· c; c c t _ Reo-la.:ad Ha>.k I u 0 
_ 8*1.-cr-Noglll·Hoton .. -----·- c c c u _ RouglHegged Ha"" -- .. - .. 0 I o v.--erow....., N>ghl·He<on 0 0 0 0 _ Golden Eagle ---- -

Oloayltlll . ·-· -·-·- ........... -... - c c u • _ Amencan Kes1'8l I -I • I • I c SWANS· GEESE· DOCKS Metto" ................ -.... ,-, , 0 

F""""'- Wh•l~"'Ol·Duci< , 
' ' _ Perllfl'll» Falt:on .... ............... .... r o 

Turldre Swan -· ......... ,.--..... , ___ 0 ' c u PHEASANT· QUAIL 

This folder hsrs 261 birds lh81 nave bei!n ldenhfled on tile Mute Swan ..••.. _ ...................... - .............. r ' r 0 Rlng·necloed Pheasanl t .. .......... . ....... , c I c I c I c 

Refuge. and Is 1n accor<Janc:e wtfh the Surth Amencan Omt· Ore.11or Whit•·ftonltd Goou: ... r r I _ Notlhem l!obwl>11e t -- ..... ,,, . , c c c c 

tholog1sts union Checklist. _ Stlow Goon - . -··--· .. ·-- c; r • • RAILS • CRANES 

~· 0-- ·-- ·-- ·--- ' r °'·"* Ral Mosl buds are migratory. 1hefelore, the•• seasonal occur· - Cat\adl 0-. I - • c • • _ a-Raot -- _ - - c c 
c I o ranee IS coded as I011ow$· _ wooc10u0.1 

~--
c; c • 0 _ Kong Aailt c c c 0 

Seuon; Gt.-..;ngoo TMI . --·- • 0 • c virvna Rail t - - - u u u 0 
• • $pmg March . May 

- - Blad< 0.0 t 
c c c c; _ Sen -- - - - ·- - .. u 0 u 

s . SUnmer June • Auguet -~"'' --- • c • • _ COmmon_l - 0 u 0 
F. F9I Sepcember • Ncwmb< • 

_ Notlnem "- - ---- - - a 0 a • __ COolt--- -· c u • 
W· Winter DeC«tlber . - Feor'*Y -~inQICITNlf c u • r PLOVERS· SAHOPIPERS 

_ NorV>em S- t c 0 • u ---"""'· •-----·-·· •LO -
c u I c; I 0 t • e.rds tu>own to _, on 0t nN• •tie A.luge 

_ Gadwell I ~ ···~ ......... _, ____ ~ ... -...... c • • u . - L-r Gotder>-Plov8' •.. , I 0 lllllics lndcatl! lhtM1ened/tn<1angettd _... 
~EurasJan wigeon ..... ·-····---- ' r I 0 Semlpaimallld Plovar __ .... ... _ ....- c u 
_ Am0tican Wogeon ........... ,._ ....... c 0 • c _ K1tldeer t •....... -................. ....... - ..... • • I " 1 - abuooant a speclff whd1 ta very _ Convallbod< ......... ·-·-··-·· .... _,_ .... _, 0 0 _ Bleck·'*"8d Slotl t - .• ·- .... - .. ~ c 0 numerous 
. _ Rtdhead ..... ·-··-····"·-·····-.. -···- 0 0 0 _ AmenainAOIOCOI .... _.,..., - u c • common ~kely 10 be soon et hear<I 1n 
_ Alng·nec:k«I Duel< ..... - .......... _ - .Grea1ar Yolowlegs ........ - ...... _ •• _ c c JUIUlbia hlf>tlal 0 u 0 - • I 0 u ·uncommon rxesen1 , 1>u1notcena.,10 _ Grea1er Scaup - -· ··---· u 0 u u _ L_V-.gs --·-·· ·-- "" c c c 0 

be-
- '--- ScaUll ... -······-··----· u u u - Solitary s.nai-r 0 0 0 

0 • OOtaS>Onal _,, Ot1ly a few.,,,,.. dunng 
_ OldeQuaw ·-··-- -•·· ·-·- -- ' u 0 Wolet t - --.. -- -- - • • 0 ·--'.""" may be ~ CIA not "'et)' yeot _ ea.a Sc:oltf 0 r 0 0 _ Sc>oueo Sandpc>er - .. - -- - u 0 u 

_ _ Sutt Sco<er ··--·····-·---.. --- 0 0 0 _Upland~ 0 0 

_ W!ide-*"'god Sco<ar ------- - 0 0 0 -
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Hudsonlan Godwlt -····-·············· ·······-
_ Malbled Godwlt _ ................... --··-··-···-

_ Ruddy Turnstone ......... -·---·-·········-··· 
_ Red Knot ............................................. . 

_ Sanderting ............. - ... .. 
_ Semipalmated Sandpiper .................... .. 

Westem Sandpiper ............................... . 

Leasi Sandp!per ................................ .. 

Whtte-rumped Sandpiper ................... .. 
Baird's Sandpiper ................................. . 

. Pectoral Sandpiper ......................... .. 
_ Dunhn ............................ . 

_Cur1ew Sandpiper ............. - .......... . 
_sun Sandpiper •.•. • ........................... .. 

_ B<Jfl·breested Sandpiper ....................... . 

_ Rufi . 

c 
u 

c 
a 
0 

c 
u 

0 

a 

u 

0 

0 

0 

c 
0 

c 
0 

c 
0 

0 

0 

u 
0 

c 
a 
c 
c 
u 

c 
a 

0 

_ Short·bl'led Downcher -···· -·-··---··- ... c c a 
_ Long-billed Dowrtcher •. ._. _ .. ·····-······· o O 

c 

__ Common Snipe ..•.•..••• -......................... c o c u 

_ American Woodcock t ........................... c u c 
_ Wilson's Phalarope ................... -...... ..... o o o 

. Red-necked Phalarope ... ... ......... ... .... .. ... o o 
GULLS · TERNS 
_ Laughing Gull ....... .................................. c c c 
_ Bonaparte's Gull ................................... o o o 

_ R1ng-bllled Gull ................. -.......... ••• c u a c 

_ Herring Gull ·- -·· ·-··" ........ -... c c a c 
GreaJ Black-oacked Gull ........................ c c c c 

_ Gull-billed Tem __ .. -·-··-··" -··· o o o 
_Casp.an Tem ·-- ................. -......... o u o 
_ Royal Tem .............................................. o 
_ Commoo Tem ..................................... o o o 

Forster s Tem ..................... _...... ...... o c c 

Least Tem ....... -... ......... ........... o c o 
Black Tem .......................................... .. 

Black Sklmmet ..................................... .. 0 0 

DOVES • CUCKOOS • OWLS 
SWIFTS • HUMMINGBIRDS 

Rock Dove t ........ ... ... ................ o o o o 
. Mouming Dove t .................................... c c a c 

_ Black·btlted Cuckoo t ·-··---.. -·--- ... o o o 
_ YetlOw-l:ltfled Cuckoo t .......... _ .......... . 
_ Bam Owt t ......... . 

Eastem Screech-Owl t ........................ . 
_ Great Homed Owt t ..................... .. 

Barred Owl t ........... ................. . .......... . 
• Loog-eared Owl ................................. .. 

c 
u 

u 
c 
c 

c 
u 
u 

c 
c 

c 
u 
u 

c 
c 

u 

u 

c 
c 
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_ ShOtt-eared Owf t .... ............. .... .. o 

_ Notthem Saw·wtlet Owl ............... .. 

_ Common Nighll\awk ................... ..... .. o 

_ Whrp-poot-wUI .. .... .... .... ... ... • 0 

Chimney Swill ............... ...... c 
Ruby· throaled Hummingbird t c 
Belted Kingfisher t . c 

WOODPECKERS - FLYCATCHERS 

Red-headed Woodpecker .... .. 
Red·bellled Woodpecker t ....... ... c 
Yellow-bellied Sapsucker ......... .... ........ o 

Downy Woodpecker t .... ._ .... .. .. .. c 
Hairy Woodpecker t .......... - _............ .. o 

_ Northern Fickert ........ 

_ Eastem Wood-Pewee t 
_ Acadlall Flycatcher t 

Alder Flycatcher .......................... - ... .. 

c 
c 
u 

0 

0 

c 
c 
u 

c 

c 
u 

c 
a 
c 

0 

0 

c 
c 
c 

c 
0 

c 
u 
c 
c 
0 

_ Wli'AYw Flycatcher t ............. .......... .... o o o 
_ Least Flycatcher_··--······-···............. o o 
_ Eastem Phoebe t .... c u c 

Great Crested Flycatcher f c c c 
Eastem Kingbird t .................................. c a c 

LARKS • SWALLOWS • JA VS • CROWS 

0 

c 

c 
0 

c 
0 

0 

Homod Lari< t c o c c 
Purple Martin t .......... .......... .... ............ c c o 

_ Tree Swallow t ..................... ... .... ..... . c a a 
_ Notthem Rough-wrnged Swallow .......... u o u 

_ Bank Swallow .. o c c 

_ Sam Swallow t ···-··-·-.. -- .... - c c c 
_ Blue Jay t .......................... . 

_Amer1CSn Crow t 
_ASh Crow t 

c c c c 
a c a a 
c c c 0 

TITMICE • NUTHATCHES · WRENS 

Black-capped Chlck8dee .... 0 0 

Carolina Chickadee t ............................. c c c c 

Tuhed Titmouse t .... ............................ c c c c 

_Red·breasted Nuthatch ........ o o u 
White-breasted Nuthatch .. 

Brown Creeper .............. . 

u 0 u u 

c c c 

_ Cero41na Wren t .............. ·--··--···" ··- u u u u 
_ House Wren t ............................. ..... ... c c c 

_ winter Wren - ......... .- ... - ... - u 
SedQe Wren t o 
Marsh Wren t c 

KING LETS · THRUSHES · THRASHERS 
Golden-crowned Kinglet ... o 

Ruby-crowned Kinglet ................ .•••••••••.• c 

0 

c 

u 

0 

c 

c 
c 

c 

0 

c 
0 
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_ Blue-gray Gnatcatcher t ···-····........... c u o 
_ EastemBhseblrd t .................. _ .......... u u u u 
_Veery ..................................................... c o c 
_ Gray-<:heeked Thrush -........................... o 0 

_ Swa1nson'a Thrush . .............................. c c 
_ Hennlt Thrush ................. - ... -............... c c o 
_ Wood Thrush t ..................................... c c c 

_ American Robin t .................................. c c c o 
_Gray Ca1b1rd t .. _................................. c c c o 

_ Northem Mockingbird t ........ ......... c c c c 

_ Brown Thrasher t .................................. c c c o 
WAXWINGS · SHRIKES · STARLINGS 

_ Amencan P1p11 . . ............... . 
_ Cedar Waxwing ................................. .. 

_ Loggerhead Shnke ........ ...... . 

u 
0 

0 

a 

u 0 

0 u 

0 0 

_ European Starling t ..... ......... . 
VIREOS· WOOD WARBLERS 

_ White-eyed Vireo t ...... .. ........... .. 
_ Solitary Vireo ........................................ .. 

c 
0 

a 

c 

a 

c 
0 

_ Yellow-throated Vireo t .......................... o o o 

_ Red-eyed Vireo t ............................... a a a 

_ Blue-winged Warbler ................. -...... o o 
_ GOlden-w1nged Warbler .......................... o 
_ Tennessee Warbler ........................... . 0 

0 

0 

_ Nashville Wart>ler ................... -..... . o o 

_ Nonhem Parula ................ ................... c o c 

_ Yellow Warbler t ... .............................. c c c 
_ Chestnut·sl<!ed Warbler ... _.................... c o c 

_ Magnolia Warbler ............................... c c 

_Cape May Warbler ............................. ... o o 

_ Black-throated Blue Warbler .................. c c 

a 

_ Yellow-rumped Warbler .......... ............. a 

_ Black·lhroated Green Warbler .......... -... c 

a c 
c 

_ Slacl<bumian Wart>ler ............................ . 

_ Pine Warbler .. 
0 

c 
0 

0 

0 

0 

_ Praine Warbler ...................................... . c o o 
_ Palm Warbler ... .... .... ......................... . c c 

_ Bay-breasted Wart>ler ......................... o o 
_ BlackpoU Wert>ler ...................... ........... c c 

_Cerulean Wa/bler ............................... .. 

_ Blaek·and·white Watbler ...................... c o c 

_ American Redstan t ............................... c o c 
_ Prot11ono1ary Wart>ler t .......................... u o o 

_ WOll'll-eat!ng Warbler ............................ . 
_ Ovenbird . .. ..................... - ......... _....... c u c 

_ Northam Watenhrush ............................. c o c 

_ Lou1s1ana Waterthrush t ........................ o o o 
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_ Kentucky Warbler t ..... ........................ c c o 
_ Common Yellowthroal t ......................... c a c 
_ Hooded Warbler .................................... . 

_ Wilson's Warbler .................................... o 0 

_ Canada Warbler ............................ -.... c o o 
_ Yellow-breasted Chat t .......................... u u u 
TANAGERS - SPARROWS 

_Scarlet Tanagert ................................... c c c 

_NorUlem Cardinal t ..... ......................... c c c c 
_ Rose-breasted Grosbeak ...................... o u o 
_ Blue Grosbeak t ..................................... c c u 

_Indigo Bunbng t ..................................... c c c 

_ Rulous·sided Towhee t ...................... c c c 0 

c c 
c 

_ American Tree Sparrow ........................ o 

_ Chlpptng Sparrow t ...... ......................... c u 

_ Reid Sparrow t 

_ Savannah Sparrow t ............................. . 
_ Grasshopper Sparrow t ............... _ ...... .. 
_Sharp-lalled Sparrow t ......................... .. 

c 
c 
0 

a 

c 

u 

a 

c 
a 
0 

a 

c 
c 

0 

_ Seaside Sparrow t ......... ...................... a a a o 

_ Fox Sparrow ........................................... o u o 
_ Song Sparrow t ...................................... c c c c 

_ swamp Sparrow t .................................. c c c c 

_ White-throated Sparrow ........................ a 
_ Whne-crowned Sparrow ....................... o 

_ Dal1<-eyed Junco .................................... c 

_ Lapland Longspur .................................. . 
_ Snow Bunting ........................................ . 

BLACKBIRDS • FINCHES 
_ Bobolink ................................................. . 

_ Red-winged Blackbird t ....................... a 

a a 
0 0 

c c 
0 

0 0 

ll c c 
a a a 

_ Eastern Meadowlark t ........................... c u c c 

_ Boat·talled Grackle ............. -............. .. o o o 

_Commoo Grackle t ................................ a 
_ ero ... ~-headed Cowbird t ....................... c 

a 
c 

a 
c 

_Orchard Onole t ............... ..................... c u o 
_ Norlhem OnOle ...................................... u u o 

_ Purple Finch ........ .............................. . o 

c 
c 

_ House Flnch t ........................................ o u u 

_ Common Redpoll .................................. .. 

_ PineSlskln........ ..................................... o u u 
_ Amencan Goldfinch t ............................. u c c u 

_ Evening Grosbeak .. ............................... o o o 

_ House Sparrow t . ............................. .. a a a a 


