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INTRODUCTION

On December 31, 1931, the Migratory Bird Conservation Commission
authorized the Secretary of Agriculture to purchase 10,000 acres
from the Delmarvia Fur Farms, Inc. of Philadelphia, Pennsylvania
(note spelling of "Delmarva") for the establishment of the
"Blackwater River Migratory-Bird Refuge" at the recommended
price of $14.00 per acre. On December 9, 1931, the Secretary
~entered into an agreement with Delmarvia Fur Farms, Inc.,
effective January 1, 1932, to lease 8,167.99 acres for the
refuge. The Secretary subsequently determined that it was
in the best interest of the Government to acquire 8,240.99
acres for the refuge from the Delmarvia Fur Farm and two other
properties by condemnation. A notice of condemnation was filed
August 26, 1932, and these tracts were conveyed to the Government
in January 1933.

Blackwater NWR was therefore officially established under the
authority of the Migratory Bird Conservation Act (MBCA) on
January 23, 1933, for the purpose of providing habitat for
migrating and wintering birds. Since that time, additional
lands have been added to the refuge under the authorities of
the Endangered Species Act (ESA) and the Refuge Recreation Act
(RRA) for.the purposes of providing additional habitat for
migratory birds and for the Southern bald eagle, the Delmarva
fox squirrel, and other endangered species.
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INTRODUCTION

Blackwater National Wildlife Refuge Complex is composed of
three nationally significant wildlife areas historically noted
for providing important habitats for large concentrations of
wintering waterfowl, several endangered species, and a wide
variety of migratory birds.

The first and largest of these areas to be established as a

- National Wildlife Refuge (NWR) was Blackwater NWR. Originally
authorized for establishment by the Migratory Bird Conservation
Commission on December 3, 1931, and named "Blackwater Migratory
Bird Refuge," the refuge's current 17,684 acres are a showplace
for the U.S. Fish and Wildlife Service's Refuge System. The
refuge's expansive marshes, dominated by three-square bulrush,
its moist-so0il impoundments, and its variety of croplands form
the favorable trichotomy of habitats which are most essential to
thousands of migrating and wintering waterfowl. In addition to
being an outstanding waterfowl area, the refuge has one of the
only full scale refuge visitor centers in Region 5, and offers
comprehensive and structured wildlife interpretive and public
education/awareness programs to thousands of visitors annually.
Due to the diversity of wildlife populations, including the
endangered Delmarva fox squirrel and the Southern bald eagle,
the quality of refuge programs and facilities, and its proximity
to Washington, D.C., the refuge is regularly used to demonstrate
many of the Service's activities to Department of Interior
representatives and foreign dignitaries.

Susquehanna NWR, the second area in the complex to be estab-
lished as a refuge, was authorized by a series of Presidential
Proclamations and Executive Orders dating back to August 25,
1939. These actions originally closed 13,363 acres of water
in the upper part of the Chesapeake Bay, at the mouth of the
Susquehanna River and on the famous Susquehanna Flats, to

the hunting of migratory waterfowl. They also granted the
Department fee title to the four-acre Battery Island. 1In
1978, the Presidential Proclamations were withdrawn, and the
currently remaining Battery Island (now reduced in size to one
acre by erosion) is of little use as part of the Service's
Refuge System. The newly formed Battery Island Preservation
Society is currently trying to have the island leased or
transferred to them so that it can be properly maintained

as a historic site.

The last of the complex's refuges is Martin NWR, a 4,423-acre
refuge acquired largely through donations by Glenn L. Martin

in 1954. Located on Smith Island, in the historic waterfowling
area of Tangier Sound, the refuge lies in the heart of one of
the largest waterfowl feeding grounds on the Chesapeake Bay.
The surrounding marshes and waters are of major importance in
meeting the feeding and resting requirements ofr a large segment

e~




of the diving duck population which migrates across the country
from the Central and Mississippi Flyways through the Great Lakes
region to winter in the Chesapeake Bay area. The refuge is also
used intensively by black ducks, pintails, mallards, and Canada

geese, and is an important breeding area for osprey, peregrine
falcons, and several species of waterbirds.

Two additional refuges, Eastern Neck NWR and Mason Neck NWR,
were historically administered as part of the complex, but
became independently operated in 1966 and 1973, respectively.

" The- three refuges of the Blackwater National Wildlife Refuge
complex are all in the State of Maryland, and are widely
distributed within the Chesapeake Bay from Havre de Grace

in the north to Crisfield in the south. (Figure 1)

Blackwater NWR, the administrative center, is located in
Dorchester County about 12 miles south of Cambridge.

(Figure 2) Susquehanna NWR, the northernmost refuge, is
located on Edmondson's Island (Battery Island), at the mouth
of the Susquehanna River, in Harford County, and at the upper
reaches of the Chesapeake Bay. (Figure 3) Martin NWR, the
southernmost refuge, is located in Somerset County on Smith
Island, approximately 15 miles offshore from Crisfield.
(Figure 4)




A. HIGHLIGHTS

Blackwater NWR added over 1,000 acres to the refuge in
1991. (C.1)

Salinity readings at the head of the Blackwater River
in November were higher (13 ppt) than any previously
recorded, and immediate actions were undertaken to
control the source of salinity intrusion. (D.5.F)

Project Leader Carowan was recognized for his minority
recruitment efforts in January. (E.1l)

Tractor Operator John Paul retired from duty in November,
subsequent to a decision by DOI's chief physician that
Mr. Paul could not safely perform his duties. (E.1)

Several employees were recognized with awards for their
performance. (E.1l)

Station employees received approximately 131 staff days
of training (% staff year). (E.1)

Volunteer numbers doubled in 1991. (E.4)

Maryland's Canada Goose Management Plan was completed
in April, 1991. (E.7a)

Blackwater NWR took the lead in developing a comprehensive

fire management plan for the Shore's lower six counties.
(E.7.4d)

Assistant Secretary Hayden visited the refuge on
August 16. (E.8.c) _

Chairman of the Congressional Sportsman Caucus visited
Blackwater on September 18. (E.8.c)

Aerial ignition was utilized for the second consecutive
year, with outstanding results. (F.9)

Blackwater Refuge successfully fledged 13 bald eagles
from 6 nests in 1991, a record number. (G.2.a)

Waterfowl's response to management changes was excellent.
(G.3)

Friends of Blackwater sales topped $26,000 in 1991,
four times greater than before ORP Briggs took over
- the program. (H.18)




- Even with an increase of more than 1,500 passes issued,
entrance fee-collections reached almost $36,000 (H.20)

= A new John Deere 4055 tractor was purchased. (I.4)

B. CLIMATIC CONDITIONS

1991 TEMPERATURES/PRECIPITATION RECORD
Dorchester County, Maryland
Temperatures F. Precipitation
Month Low High (inches)
January 14 58 7.05
February 18 70 1.29
March 26 79 6.35
April 30 86 4.12
May 44 96 2.95
June 46 96 3.72
July 60 101 .7.73
August 60 94 5.22
September 40 94 2.85
October * * *
November * * *
December * * *
Total 41.28

* No data available. State budget cutbacks
closed Church Creek fire tower so we were
no longer able to obtain data from their
weather records.

Notable climatic occurrences included extremely high tides
during the period 11/2-3 and 11/10-11. The first freeze
of the fall was on 11/4.




C. LAND ACQUISITION

1. Fee Title

The Conservation Fund closed on the 475-acre lower Sherman
Tract from Bob Pascal on January 14, 1991. Approval to post
these new lands was received on February 22.

On October 21, Regional Office realtors Axel Larson and
Katharine Bentley closed on the Gregg Tract (562.7 acres).
The new tract was posted by month's end.

Barren Island, 200+ acres of island wetland habitat, was
purchased by the Conservation Fund for transfer to the
Service. Although we have the property, title was not
received by year's end. The island is located in the
Chesapeake Bay, west of Hooper's Island, Dorchester County,
and approximately 10 miles from the Blackwater NWR office.

Pines dominate the south end of the Barren Island, where
an eagle nest is located, as well as a heron rookery.
GCH 10/91




The island is dwindling, as evidenced by the remains
of this early 1900's hunting lodge at the north end
that is being swallowed by the Bay. GCH 10/91




3. Other

During May, the LARC committee approved the inclusion of
the J.D. Williams property (800 acres) within the refuge
acquisition area. Remaining funds from the Pascal Tract
purchase will be allocated for procuring Barren Island.

On May 9, Project Leader Carowan, Refuge Operations
Specialists Heet and Barker, and Biological Technician Giese
met with Roby Hurley of Chesapeake Corporation to discuss
management and a potential cooperative agreement of two
1000-acre tracts on Buttons Neck. During an on-site visit,
it was noted that this tract of land would be good for
studying forest practices and their effects on Delmarva

fox squirrels.

On May 29, Dave Sutherland of the Conservation Fund came

to the refuge and met with Project Leader Carowan and Refuge
Operations Specialist Heet regarding potential acquisitions.
The following properties in the vicinity of the refuge were
discussed and/or visited: Valliant, Linthicum (Buttons
Neck), Insley, Horseman, Fair Meadows, Marsh Market, and
Bishops Head.

In June, Project Leader Carowan continued to work closely
with the Conservation Fund and The Nature Conservancy on
acquisition of the Gregg Tract, Bishop's Head, and Barren
Island. In addition, Carowan met with representatives
from Chesapeake Timber Company to discuss the disposition
of the Linthicum Tract (1200+ acres) on Button's Neck

and the potential sale of additional lands in southern
Dorchester County adjacent to the refuge (Valliant Tract,
Spicer Tract, and the Adams Tract). Carowan also met with
Mr. J.D. Williams on June 5 to update Mr. Williams on
Realty's progress.

RO Ascertainment Biologist Carl Melburg was at Blackwater
in September to look at the above properties and prepare a
funding request for the Washington office.

On July 2, Project Leader Carowan met with Dorchester County
Commissioners and received the Commission's approval to
pursue a challenge grant for a handicapped-accessible fish-
ing facility on Key Wallace Drive.

On July 11, Carowan met with State Senator Fred Malkus and
resolved his questions and concerns about future land
acquisition at Blackwater. The Senator had submitted a
Freedom of Information Request to the 2003 team.

On July 12, Project Leader Carowan met with Mr. Bob Miller,
Chief of Realty, and representatives from The Nature
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Conservancy, Maryland Historical Land Trust, and Department
of Natural Resources for a tour of the lower Nanticoke River
and discussions regarding Service involvement in future land
acquisition.

On 7/24-25, Axel Larson and Katharine Bentley, Regional
Office Realty, came to Blackwater to examine the Gregg Tract
and review the boundary dispute problem on the Handley
Tract.

Carowan met with Mr. Ace Parker on July 29 to review a
proposal to purchase the 1500-acre Ewing Tract on the upper
Blackwater.

Also during July, the annual acquisition briefing package
was completed for the Director.

On October 17, Carowan met with Wayne Klockner of The Nature
Conservancy and Ralph Bitely of Ducks Unlimited, regarding
acquisition and management of lands in the northern end of
the Big Blackwater River watershed.

In November, Supervisory Refuge Operations Specialist Heet
submitted formal proposals to the LARC committee to acquire
the Linthicum, Vallient, Ewing, and Burton tracts.

D. PLANNING
2. Management Plans

The Station Management Plan, finalized and approved, was
received on 2/25. Copies were sent to Congressman Gilchrest
and U.S. Senators Sarbanes and Mikulski.

The Public Use Plan was submitted for review on 5/31.
By year's end, there had been no action taken by the RO.

The Fire Management Plan was amended 6/19.

The Wildlife Inventory Plan was sent to the Field Biologist-
South for comments on 8/28.

The Annual Water Management Plan was revised and completed
in September, and submitted to Field Biologist-South
Laskowski on the 18th. Major changes in the plan included
a shift in reporting period from a calendar year to an
April-through-March period, a change in format style, and
the re-setting of several critical water gages inside and
outside the impoundments.

I—




4. Compliance with Environmental and Cultural
Resource Mandates

a. Impoundment - -Restoration Proiject

The refuge impoundment restoration project, made possible

by challenge grant funds from Ducks Unlimited, received

its share of setbacks this past year but now seems to

be on track again. An archaeological survey of the affected
sites was completed in February by John Wilson. His
approval was given after he found there to be no significant
archaeological sites involved. Shortly thereafter, on
February 25, a draft EA was prepared on the impoundment
restoration project. The next day, news releases were
issued and, on March 1, the draft EA was distributed for

the 30-day public review.

In March, the refuge staff met with Soil Conservation
Service representatives in Cambridge for their recommend-
ations and approval on the impoundment restoration project.
The project was then turned over to Ecological Services
staff, who subsequently prepared our project application for
Corps of Engineers' approval. The Corps' effort to protect
non-tidal wetlands was still very much an issue all summer;
our permit was finally approved on November 26. In the
interim, during August, we learned that recent legislation
required the Corps to return to the use of their 1987 Manual
instead of the currently accepted 1989 manual. Obviously,
the November permit approval was too late for construction
during the summer of 1991, so the work was rescheduled for
the summer drawdown of refuge impoundments during 1992.

b. Shoreline Protection Permit

Rip-rap work on 200 feet of the Little Blackwater River
adjacent to Quarter 1 was completed in 1991, in accordance
with a 1990 permit approval. Another 200 feet along the
Wildlife Drive remain to be done under the same permit.
(See section I.2. of this report.)

S. Research and Investigation

a. "Evaluation of Cropland and Impoundment Use by Wintering
Waterfowl at Blackwater NWR" (51530-89-01)

Objectives of this study are to:

1) Determine relative use-rates of specific habitats
and crops at Blackwater.

2) Determine relative use of specific fields within




the station's cropland management program.
3) Determine "chronology of use" within fields and
different crops by wintering waterfowl.

A progress report was prepared for this in-house refuge
study after a year's initial data collection in 1988-89,
which evaluated the last year of cooperative farming in the
summer of 1988. 1989-90 data, representing the first year
of refuge force account farming, was collected and is
pending analysis. Data from the second year of force
account farming data, 1990-91, was collected through March
of 1991.

As expected, results of the initial study year's report and
subsequent years' observations identified specific fields
that feeding Canada geese either preferred, avoided, or used
in proportion to availability. The same type of information
and results were also achieved for various crop types within
each field. By applying this information, it is anticipated
that waterfowl use of avoided fields may be increased
through the use of preferred crops in a particular field.
Tentative results of the study also showed the importance

of annual ryegrass within harvested soybean fields as a
green browse for geese. Canada goose use of unharvested
soybean fields overseeded with ryegrass was also signi-
ficantly greater than soybean fields which were not
overseeded. Perennial Ladino clover was also shown to
receive extensive use by geese for browsing, with goose
use-days in this crop even exceeding unharvested corn
fields. Combined information gathered from this study so
far has been used to improve the cost effectiveness of the
station's force account farming program. Field Biologist
South Laskowski has recommended that the three years of
study data be evaluated in one final report sometime in

the future. He has also requested that he be involved in
the analysis and final report since he completed the first
year's progress report and has been the principal investi-
gator since the study's inception.

b. "An Assessment of the Nutria Population on Blackwater
NWR" (51530-90-01)
Objectives of this study are to:
1) Field test techniques to estimate nutria population
levels and densities within Blackwater National

Wildlife Refuge.

2) Determine the nutria's current range and
distribution throughout the refuge.




3) Correlate, through repeated annual studies,
changes in population levels and occupied
range on the refuge.

Collection of trappers' data by the refuge staff for the
1991 nutria mark-recapture distribution study was completed
March 15, the end of trapping season. All 12 of the
refuge's trappers participated in the study, which rebated
them $1.50 per nutria collected. The Denver Finance Center
held the bid collections in a suspense account, and issued
reimbursement checks up to the limit of each participating
trapper's bid. Of the $2943.47 in bids collected for refuge
trapping rights, $2215.50 was refunded by the Service.
Trappers checked in a total of 2,282 nutria trapped or
hunted on refuge marshes. The number of recaptures was
sufficient to generate reliable data for the refuge's nutria
mark-recapture study: 34 eartags were recovered from the 81
nutria banded preseason. The total number of nutria taken
on the study area (trapping unit G, 530 acres) was, oddly
enough, 530 nutria. The total population estimate for the
study unit, determined by utilizing the Lincoln index, was
1,263 nutria or 2.4 per acre with 95% confidence limits of
1,054 to 1,472. Nutria densities on the remaining refuge
marsh acreage will average about the same, possibly more.
Currently there is essentially no market value for the
nutria pelt; therefore no incentive exists to trap for that
purpose.

By the end of 1991, 102 new nutria had been eartagged and
released in the study area for recapture in 1992.

c. "Methane Fluxes in a Submerging Wetland Ecosyvstem
in the Chesapeake Bay." (51530-91-01)

This study is being conducted by Dr. Court Stevenson,

Ms. April Smith, and Mr. Jeff Cornwell from the University
of Maryland's Horn Point Environmental Laboratories in
Cambridge. The purpose of the research is to quantify and
compare the maximum flux of CH, from both subsiding and
stabilized marshes within the Blackwater marsh ecosystem.
It is hypothesized that the degradation process of submerged
organic matter in refuge marshes may play an intrinsic role
in the loss of such marshes. The results of this study may
be utilized to support management schemes to mitigate the
effects of refuge marsh inundation. Study data collected
on the refuge in August 1991 may be biased in that the
samples were taken in previously burned areas of the marsh.
New samples may therefore be required during the summer of
1992. ’

e
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d. Delmarva Peninsula Fox Sguirrel Studv (51530-70-01)

The original study began on the refuge during the winter
of 1970-71 as a population estimate using the Lincoln
index mark-recapture technique. Plans were to repeat
the study every five years. With some minor adjustments
in the methods of capture, recapture, and marking tech-
niques, the study was repeated in 1976, 1980, 1983, and
1991.

On March 3, refuge staff Bill Giese, Richard Webster, and
Jason Barker and volunteer Julie Barker conducted a night-
long check of squirrel boxes and eartagged 15 Delmarva fox
squirrels. On March 28 the recapture phase began in the
same 52-acre woodland block, using wire live traps baited
with corn. During this recapture, 13 new fox squirrels
were captured and eartagged and 10 recaptures were caught.
From this data, a population of 44 fox squirrels is esti-
mated to be utilizing the study area, with 95% confidence
limits of 33 to 55 fox squirrels. As part of the Delmarva
Fox Squirrel Recovery Team efforts, this site has been
designated as one of several benchmark population moni-
toring sites, representing an example of a mature mixed
hardwood/pine habitat. In February, 58 fox squirrel boxes
were placed in pure pine habitat on the Jarrett Tract as
another benchmark site representing pine habitat type;
mark-recapture will begin there in early 1992.

e. "Genetic Variation Within and Among Populations

of Delmarva Fox Squirrels" (50181-0-0811)
Final Report, December 1991.

The first report on the original 1989 study proposal was
conducted by Nancy Moncrief of Virginia Museum of Natural
History and Raymond Dueser of Utah State University,
Department of Wildlife and Fisheries. Blackwater staff
collected and froze 70+ Delmarva fox squirrel carcass
specimens from road kills from 1989-91 as representatives
of the squirrel population in this area for the study.
The carcasses were turned over to the researchers and,
during the summer of 1991, field sample tissues were
taken at the refuge for lab workup. The abstract from
the final report follows:
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"ABSTRACT

We compared genetic variation within and among a total of 19
populations of fox squirrels (Sciurus niger) using data from
horizontal starch-gel electrophoresis. The primary focus of

this study was populations of Delmarva fox squirrels (s. n.
cinereus) fram the Eastern Shore of Maryland and Virginia
(Blackwater and Chincoteague National Wildlife Refuges) as

well as other populations of eastern fox squirrels fram Maryland,
Virginia, and Georgia. Overall variation in Delmarva fox squirrel
populations from Blackwater and Chincoteague National Wildlife
Refuges is comparable to that found in populations of other
eastern fox squirrels and that reported by Moncrief (1987) for
western populations. Additionally, these two S. n. cinereus
populations possess an electrophoretically detectable genetic
attribute not present in any other population of S. niger examined
to date. This information on genetic variation should be
incorporated into management plans and strategies for continued
reintroduction of S. n. cinereus throughout the Delmarva Peninsula.
Although our findings are encouraging, in that there is genetic
variation in S. n. cinereus, the long-term security and sustain-
ability of Delmarva fox squirrel populations remains uncertain."

ey
T
Dr. Nancy Moncrief, center, and assistants

necropsy Delmarva fox squirrels at the refuge
for their genetic variation study. LPH 3/91
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f. Blackwater NWR Marsh lLoss Scoping Workshop

Prompted by recent discoveries resulting from new and
rejuvenated management activities and direction, participants
met at Blackwater National Wildlife Refuge on December 10

to review past, current, and future actions regarding the
continuing problems of loss and degradation of refuge marshes.

Project Leader Carowan provided an overview of the history
of Blackwater Refuge, its enabling legislation, its purposes,
its major management programs, and future management direct-
ion. Refuge Biologist Larry Hartis then identified the
meeting's objectives as follows:

(1) To establish and maintain communications between
a broad range of individuals and agencies involved
in marsh loss and island erosion, sea level rise,
and similar issues;

(2) To encourage a sharing of past, current, and future
information and research findings on those issues;

(3) To demonstrate recently identified ecological problems
and trends at Blackwater NWR via the new Geographical
Information System (GIS); and

(4) To engage in open discussions regarding reasonable
solutions or options to marsh loss problems, if they
exist at this time, specifically at Blackwater, and
generally to our coastal systems as a whole.

The Blackwater Refuge area and vicinity contain some of

the most extensive wetland habitats in the Chesapeake Bay.
Unfortunately, the area also contains some of the most
dramatic examples of accelerated loss of marsh vegetation.
Refuge marshes are dominated essentially by one plant species,
Scirpus olneyi. Aerial photo comparisons of the refuge for
a 40-year period, beginning with those taken in 1938, docu-
mented that half of the refuge Scirpus marsh, approximately
5,700 acres, has been lost by conversion to shallow-open
water. This loss represents a rapid, catastrophic elimina-
tion of extremely important habitats on which a wide variety
of endangered and migratory bird species are dependent, and
significantly affects the ability of the refuge to meet its
wildlife purposes and objectives.

Several factors were identified in the early 1980's by
researchers such as Stevenson, Kearney, Pendleton, and
Leatherman as being possible contributors to marsh loss

on the refuge. These factors included sea level rise,
subsidence, sediment starvation, salinity increase, over
population of grazers (muskrat, nutria, and geese), annual
prescribed burning, and erosion (caused by wind and open
water.) These factors were subsequently revisited by
several of these researchers as follows: °
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Mr. Edward Pendleton reviewed findings from his research
investigations conducted at Blackwater Refuge from 1979
through 1981, and concentrated on identifying conditions
as they existed at that time. In his study, he determined
that the plants at Blackwater were not doing more poorly
than elsewhere, and that above ground production was high
as compared to the seven areas he had identified for
comparison. There was little evidence of overgrazing

by nutria and muskrats, but he did note that the study
immediately followed two of the most severe winters
experienced in recent Chesapeake Bay history. These severe
winters had a devastating effect on the nutria populations
when coupled with excellent trapping pressure that was
prompted by very high fur prices. He also noted that the
annual burning of the three-square marsh vegetation was not
a problem; that burning did not affect the peat since it
removed only the above-ground dead vegetation down to
within 4 to 6 inches of the marsh; and that burning
provided nutrients and removed the dead thatch letting in
greater amounts of light which subsequently prompted the
fire-dependent three-square marsh vegetation to flourish
with increased steam densities. Salinity conditions were
examined, and general conditions throughout the refuge were
less than 5 ppt, with Shorters Wharf reaching a high of
only 8 ppt. (Salinities above 5 ppt suppress Scirpus

seed production, and salinities above 10 ppt will kill
rhizomes.) Salinities at that time and at the levels
indicated were, therefore, discounted as a major problen.
Chemical analyses, including those for agricultural
pesticides and herbicides, were also conducted, and there
were no detectable amounts which were identified as
adversely affecting vegetation production, specifically
including atrazine. ThHe damming effect of Shorters Wharf
road was investigated, and the road was definitely
affecting flow, but water levels were found to be higher on
the east side of the road, discounting the theory that the
road was damming downstream flow and drowning the upstream
Blackwater marshes. Sea level rise, however, was greatly
affecting the marshes, 4mm per year in fact, and when
coupled with sediment starvation, these two factors were
suspected of being the major contributing causes of marsh
loss in the Blackwater Refuge.

Dr. Mike Kearney confirmed from his investigations that
sediment loss from the system was much greater than the
sediment input, and that the marshes were not building
rapidly enough to keep pace with sea level rise. He
pointed out that marshes are formed essentially by one
of two mechanisms, accretion of suspended sedimentary
materials or slow formation of peat/biomass from plant
materials. In addition, the marshes were being ripped
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apart internally by the formation of ponds which enlarged
at extremely rapid rates due to wind-driven erosion as
waves pounded the fragile peat layers. Large mats of
vegetation and peat would break off and float away
constantly, adding to the size of the ponds which later
would merge to form open lakes of water that continued to
erode with every storm. It was during this period that
Kearney noted "unprecedented high rates of marsh loss" and,
because the now sediment starved marshes could no longer
build themselves at the same rate as the sea level rise,
marsh loss accelerated to degrees much higher at Blackwater
than at other areas in the region and world. He stated
that his studies revealed that if one were to reverse the
marsh loss process (under the same environmental conditions
that existed in the early 1980's), sediments would have to
be added to support accretion, and the ponding process
would have to be slowed.

e Dr. Court Stevenson presented evidence that Blackwater was,
in fact, atypical and that in the mid 1980's Blackwater's
sediment rates were below par. (This, of course, is not
surprising since the system had already begun to break up,
winds were driving accelerated erosion and ponding, and the
now existent larger ponds were constantly being churned so
that sediments were always in suspension. Consequently,
with the increased velocity of discharge created by the
raising of Shorters Wharf road and its damming effect,
these suspended bottom and peat layer sediments were sucked
from the system and discharged. The needed new mineral
sediments that were being imported from the Blackwater and
Little Blackwater Rivers were likewise being washed down-
stream without any benefit of establishing new marshes or
replenishing the existing marshes.) Blackwater was ex-
periencing a major negative sedimentation rate, and when
accompanied with a subsidence rate of about three times
higher than the national rate, the marshes were undergoing
major, major problems. Dr. Stevenson compared these
problems with those in Louisiana where similar problems
are occurring: reduced sediment input, low tidal energy,
deteriorating backmarsh which becomes waterlogged, burning
for muskrats, and slowly increasing salinities.

Dr. Kitchens presented the recent work that the Florida
Cooperative Research Unit completed at Savannah National
Wildlife Refuge. Savannah Refuge was experiencing major
problems with the conversion of marsh vegetation as a result
of the Corps of Engineers' tide gate on Back River that was
installed in 1977. This gate similarly affected the tidal and
hydrologic regimes of the Savannah River, much as Shorters
Wharf's damming and the rising sea levels were affecting
Blackwater. Saltwater intrusion to the historically fresh-
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water marshes that were characterized by peat  soils caused the
vegetative community to undergo a conversion to more salt-
tolerant species and caused the degradation of the peat soils
on which the fresh water species were dependent. Presence of
peat depends on the absence of sulphate, and with saltwater
comes the sulphate. Dr. Kitchens' work at Savannah added yet
another negative dimension to the earlier works of Pendleton,
Stevenson, and Kearney, for the research at Savannah
demonstrated conclusively that salinities above 0.5 ppt could
adversely affect these types of fragile, peat-dominated fresh-
water communities.

Dr. Kitchens demonstrated the applicability and utility of

a GIS in dealing with the varied facets of their research at
Savannah, showing in particular the effects of the tide gate
in operation vs. the tide gate out of operation, and the
resultant immediate response of these marshes in reverting
to fresh water ecosystems upon removal of the saltwater.

Dr. Kitchens also emphasized the utility of applying GIS
data to models which could very accurately (80%) predict
what would happen when water regimes were restored and the
salinity was reduced.

Recent investigations and findings at Blackwater were
presented by Project Leader Carowan. Noteworthy were

the greatly increased effects of the marsh grazers, most
importantly the nutria, and the dramatic increases in
salinities. These two contributing marsh loss factors have
been monitored by the refuge since the previously discussed
studies were conducted, and there have definitely been major
changes in both.

On one 400-acre trapping unit, over 1,500 nutria have been
harvested in the past two years; yet there continues to be

an abundance of nutria in these marshes. Such numbers are
causing great damage to the marshes, since nutria not only
graze above-ground vegetation, but also grub out the rhizomes
of the three-square vegetation creating depressions for salt-
water accumulation, which in turn attacks the peat. Snow
goose use is also rising with an annual population increase
of approximately 500 to 1000, and an increased number of
greater snow geese which also excavate the rhizomes.

But it was the salinity information that was most shocking,
and actions to solve these problems will obviously require the
immediate attention of a great number of agencies to correct.
Sampling in November 1991 revealed salinity readings on the
Little Blackwater River as high as 14 ppt, on the Blackwater
River at Highway 335 bridge as high as 8 ppt, and - even more
disturbing - at the upper historical limits of the freshwater
Blackwater River near James Island, an unprecedented 13 ppt.
The confirmation that marsh loss in the upper Blackwater River
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has created a direct channel connecting the "Ditch" to the
Little Choptank River and the Chesapeake Bay was characterized
as the most catastrophic environmental event that could-
possibly affect the fragile Blackwater River ecosystem.

It is this connection which is pumping significant amounts

of saltwater into the historically freshwater marshes of the
Blackwater Refuge. As Dr. Kitchens' research confirmed, the
future presence of the peat-dependent ecosystems at Blackwater
and Fishing Bay depends on the total absence of saltwater and
accompanying sulphate. '

Having addressed the most significant past and present
environmental threats affecting the future of the Blackwater
Refuge marshes (and potentially the future of Blackwater
Refuge itself as we know it today), the participants agreed
that the following plan of action would receive immediate
attention:

1. Implement a more formal, scientifically valid salin-
ity sampling program with a better defined set of
objectives focused at answering the questions of
how serious the breach in the marshes in the upper
Blackwater is, and what the immediate and long-term
threats are for saltwater intrusion from the Little
Choptank.

2. Convene a scoping meeting with all involved regulatory
agencies to develop strategies to eliminate saltwater
intrusion on the upper end of the Blackwater River.

3. Complete the habitat mapping portion of the refuge's
Geographical Information System. Ground truth the
satellite imagery for application supporting these
problems, and procure the necessary computer equipment
to allow the refuge to manage this information.

4. Reconvene the participants of the subject workshop
within four months to update and review progress,
and to determine future courses of action particularly
in respect to public involvement. (Note: The parti-
cipants agreed that credible information needed to be
obtained and summarized, and that the various agencies
needed to be apprised of this information before the
seriousness of these new findings was released to the
public.)

Once the immediate threats associated with saltwater intrusion
on the upper Blackwater River are resolved, the participants

agreed that continued monitoring of salinity intrusion from the

lower end of the system would be required; and that strategies
to deal with sea level rise, salinity problems, and sediment
loss would be reviewed and addressed in an action plan.

e —
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The problems that have been identified in the Blackwater
Refuge area are very serious and have long-term implications
to the future management of the refuge if not addressed in

a timely and effective manner. Many of the problems that
are affecting Blackwater Refuge and its marshes are also
affecting other areas of the Chesapeake Bay and the nation.
We have a unique opportunity to work together to resolve
these environmental threats and conflicts.

g. Effects of Annual Versus Biannual Burnina
Cycles on Blackwater NWR Marshes

Natural wildfires and local trappers have historically burned
the marsh system in Dorchester County, including the refuge
marshes, for hundreds of years. This process has helped
maintain the marsh ecosystem at the Scirpus olneyi level of
plant succession, has opened the marsh temporarily, and has
promoted regrowth that is denser than that in unburned marsh
areas. However, this annual burning regime may be removing
above-ground biomass that would otherwise be accreted upon
the marsh surface, thus possibly contributing to marsh loss.
This refuge in-house study will be an attempt to monitor long-
term differences that may be seen when comparing annual versus
biannual burning cycles on controlled areas of refuge marsh.

A study proposal for the project will be written in 1992;
priority demanded that half of the study areas be sampled
during late summer of 1991 for correct sample size before

the January 1992 prescribed burning season.

h. Geodraphical Information Svstem (GIS) for
Blackwater NWR

A GIS is on the verge of becoming a reality for Blackwater
NWR. Through contacts with Fish and Wildlife Service Coop.
Unit Leader Dr. Wiley Kitchens in Gainesville, Florida, the
refuge was able to acquire some of the basic components of
a GIS by December 1991. Gainesville Coop. Unit personnel
obtained satellite imagery of the refuge and digitized a
computer image for us. All of the imagery and initial
classification of the data are preliminary at this point,
and will need ground truthing and referencing before subse-
quent data can be overlaid.

Pe——
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E. ADMINISTRATION
l. Personnel

Project Leader Glenn Carowan received an EEO Achievement
Award for his affirmative action outreaches during 1990
recruitment.

John Coleman, a minority veteran, filled .an appointment as
temporary RecAide (GS-189-04) January through May. His
assistance allowed the visitor center to stay open during
ORP Briggs' days off.

On 1/3, a Worker's Compensation case was filed for a work
injury involving Tractor Operator John Paul. (Section E-6.)

On June 19, Tractor Operator John Paul was suspended for
three days without pay for insubordination, following an
incident when he refused to relinquish a tape recorder he
had on his person during an interview with his supervisors.

Willie Booker, EEO Counselor, was at Blackwater on July 15 to
gather facts concerning a grievance filed by Tractor Operator
John Paul. A considerable amount of staff time was devoted

to discussions with Mr. Booker on this matter. Mr. Booker
reported that he did not find any violation of EEO regulations
concerning John Paul. Mr. Paul's EEO claim against the refuge
was still pending at year's end.

November 1 was Tractor Operator John Paul's last day of work
at Blackwater. After a lengthy process involving both refuge
and regional office staff, Mr. Paul received a disability
retirement because of a work-related injury, incurred 6/12/90,
that resulted in his inability to perform required duties.

Tractor Operator (Firefighter) Mike Truitt's intermittent
appointment was re-activated on 7/29 to provide much-needed
assistance with duties that Tractor Operator John Paul was
unable to perform.

Applicants for the temporary Engineering Equipment Operator
position were interviewed in July. Mr. Richard Thurman was
selected, and EOD'd August 11. His skills and work attitude
were a great asset to the station, and helped achieve the
completion of several impoundment restoration projects.

Temporary Recreation Aide Ann McCready reported for duty
November 4. Ann has a B.S. degree in Forestry and Wildlife
and some experience in recreation. She was a much-needed
assistant for the Public Use program. '
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Personnel Specialist Mike Meagher met with Project Leader
Carowan, Biologist Hartis, and BioTech Giese as part of the
process of upgrading the Biological Technician position at
Blackwater from a GS-7 to a GS-8. BioTech Giese received
the upgrade in December (five months from the date the SF-52
was submitted).

Three times during the year, vacancy announcements were
distributed and calls were placed to 300 minority job list-
ings to recruit for the refuge's GS-0322-03 part-time clerk
position. No qualified minorities applied, so the position
remained vacant at year's end. ’

Recruitment for the GS-4 Clerk (Office Automation) position
vacated by Cheryl Truitt in May did not elicit applications
from minorities either. To keep office productivity high
during the recruitment period, the position was temporarily
filled by Julie Barker for two 30-day emergency appointments.
No minorities applied to the re-advertisement of the position
in the late fall. After interviews with candidates on an

OPM referral list which included Julie Barker, a decision

was made to hire Mrs. Barker for the job.

BLACKWATER NWR - ONBOARD STRENGTH
FY88 - FY92
PERMANENT TEMPORARY
FTE Full-time Part-time
FY 1992 11.3 9 2 5
FY 1991 10.75 9 2 4
FY 1990 10.3 9 2 2
FY 1989 11.0 9 2 2
FY 1988 11.0 9 1 2




Takeoff |

ut “Here, will he land7

Ameri
¥ :::..Y:;'*"' Mengemcn P

sisappearing. We'h:

ther animls live, I.
We can t afford & k

Left to right: Refuge Operations Specialist Jason Barker,
Supervisory Refuge Operations Specialist Gary Heet, and

Project Leader Glenn Carowan. ROW 12/91

Outdoor Recreation Planner Maggie Briggs.

AM 1/92
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Bill Giese (left) and Biologi.
GCH 1/92
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Biological Techn
Larry Hartis (right).
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S/N RW4055P0103.... Office Assistant/Property
Custodial Officer Meg Walkup checks out the new
John Deere. This $58,000 end-of-year gift from the
RO brought Blackwater's personal property inventory

to over $800,000 acguisition value. JIB 1/92
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Julie Barker, who entered on duty as Clerk (Office
Automation) on 12/30, was a welcome addition to the
administrative support team. MW 1/92
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John Coleman served as temporary Recreation Aide
January through May. MMB 1/91

Temporary RecAide Ann McCready helped at the
visitor center during the busy winter months.
MMB 11/91 .
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Automotive Mechanic Frank Hughes. GAC 1/90

Tractor Operator John Paul sustained a debilitating
injury in June, 1990 that subsequently led to his
disability retirement on November 1, 1991.

24
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Intermittent firefighters Mike Truitt (left)
and Keith Morris (right). WMG 11/90

Temporary Heavy Equipment Operator Richard Thurman
takes a welcomed lunch break after finishing the
removal of stumps in Pool 5. GCH 9/91
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NAME

Glenn A. Carowan

Gary C. Heet

Larry P. Hartis

Jason A. Barker

Maggie M. Briggs
William M. Giese
Meg Walkup

Cheryl L. Truitt

Julie L. Barker
Teresa Brittingham

John Coleman

Ann McCready
Parrish Monk
Deonte Dorsey
Franklin A. Hughes
Richard O. Webster

John W. Paul

Vernon K. Morris
Michael A. Truitt

Richard Thurman

BLACKWATER NWR PERSONNEL

TITLE

Project Leader

Supervisory Refuge

Operations Specialist

Wildlife Biologist

Refuge Operations
Specialist

Outdoor Recreation Planner

Biological Technician

Office Assistant

Clerk-Typist

(resignation effective 5-6-91)

Clerk (Office Automation)
Clerk (Stay-in-School)

Recreation Assistant

(termination effective 5-30-91)

Recreation Assistant
Career Awareness Student

High School Coop. Trainee

Automotive Mechanic
Maintenance Worker

Tractor Operator

(retirement effective 11-1-91)

Seasonal Firefighter

Seasonal Firefighter

Eng. BEquip. Operator

GRADE oD  STATUS
GM-13 6-05-89  PFT
GS-12 12-30-90 PFT
GS-11 5-06-90 PFT
GS-09 9-09-90 PFT
GS-09 8-08-90 PFT
GS-07 8-26-71 PFT
GS-06  4-14-87 PPT
GS-04 7-17-89 TPT
GS-04 12-30-91 PPT
GS-03 6-03-91 TPT
GS-04 1-27-91 TFT
GS-04 11-04-91 TFT
GS-04 6-23-91 TFT
GS-01 6-02-91 TPT
WG-10 2-22-60 PFT
WG-07 6-13-83  PFT
WG-06 6-24-82 PFT
WG-06 12-17-90 TFT
WG-06 12-17-90 TFT
WG-08 8-11-91 T¥T
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ORGANIZATION CHART
BLACKWATER NATIONAL WILDLIFE REFUGE COMPLEX ‘

Project Leader
GM-485-13
PFT

I

Assistant Project Leader
GS-485-12
PFT

Refuge Trainee

Stay-in-School Clerk

Office Assistant (OA)

PPT

GS-488-05 PFT GS-303-06
PPT
College Coop. l I l
GS-499-04 PFT
Clerk (OA) Clerk (OA)
GS-326-04 GS-326-03

1EL

GW-326-03

TEL

GS-499-01

High School Coop.

TEr

Chief of Public Use

Field Operations

Wildlife Biologist

Outdoor Recreation Planner

GS-023-09
PFT

Asst. Refuge Operations Spec.
GS-485-09

PFT

GS-486-11
PFT

Recreation Aide
GS-0189-04
TFT

Martin NWR Blackwater NWR Biological Tech.
GS-404-7
Maintenance Worker Automotive Worker PFT
WG-4749-7 WG-5823-10
PFT PFT
|
Maintenance Mech. Seasonal Fire
WG-4607-09 Personnel (2)
PFT WG-5705-6
b i i I

I

Tractor Operator
WG-57095-06
PFT

I

Engineering BEquip.
Operator
WG-5716-08
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The extra efforts put forth by refuge employees Jason Barker,
Maggie Briggs, Bill Giese, Larry Hartis, Meg Walkup, and
Richard Webster were recognized with Special Achievement
Awards. Project Leader Carowan also received Special
Achievement Award for his performance in 1991.

Office Assistant Meg Walkup is presented with a well-
deserved Level V by Supervisory ROS Heet, for her
outstanding success in handling administration. GAC 1/92

Supv. ROS Heet presents ORP Maggie Briggs with a Level IV
for an exceptional job in getting the visitor center and
Envirommental Education Program off to a running start. GAC 1/92




Supv. ROS Heet presents Biologist Hartis with a Level IV
for his untiring efforts and accamplishments in organizing
and carrying out the refuge's biological program. GAC 1/92

Assistant Manager BarKker receives Level IV from Project
Leader Carowan for his sustained performance in supervising
the refuge's maintenance program, and managirig Martin Refuge.
GCH 1/92
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Assistant Manager Barker presents 31-year employee Frank
Hughes with a ILevel IV for his contribution to the refuge
maintenance program. GAC 1/92

1y
Dpm

ROS Barker presents Maintenance Mechanic Richard Webster
with a Level IV for his continued outstanding performance
in the maintenance program at Blackwater and Martin Refuges.
GAC 1/92 .
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Biologist Hartis presents 20-year Biological Technician
Bill Giese with a Level IV for his persistent hard work
and success in the refuge's biological program. GAC 1/92

Staff training days totaled 131.5 SD (1052 hours) in CY91,
and included the following:

Adninistrative Training

» Office Assistant Walkup attended the Region 5
Administrative Workshop in Williamsburg, VA March 4-8.

» Project Leader Carowan and Supervisory Refuge
Operations Specialist Heet attended Drug-Free
Workplace training in Laurel, MD May 15.

» Refuge Operations Specialist Barker attended Intro-
duction to Superwvision classes in Baltimore, MD
June 24-28.

» Project Leader Carowan and Supv. ROS Heet attended

the Annual Project Leaders' Meeting in Easton, MD
Sept. 9-13.

31
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Office Asst. Walkup completed the Thomas Hardy
16-Hour Small Purchases class in November.

ORP Briggs, Office Asst. Walkup, and Biologist Hartis
attended R:Base training provided by Field Biologist-
South Laskowski at Eastern Neck NWR November 4-6.

» Outdoor Recreation Planner Briggs attended OPM training
in Windows 3.0 software, December 2-3.

Safetyv

» Carowan, Barker, Hartis, and Giese attended a rabies
seminar sponsored by the Maryland's Public Health Dept.
and Department of Natural Resources, March 1.

» Maintenance Worker Harrison attended Heavy Equipment/
Farm Tractor training in Cape Charles, VA May 6-7.

» Supv. ROS/Safety Officer Heet attended OSHA Collateral
Duty Course for Safety Officers in Chicago, IL Aug. 5-9.

» Automotive Mechanic Hughes and Maintenance Mechanic
Webster completed Commercial Drivers License training.

» Carowan, Heet, Barker, Hartis, Giese, Harrison, Briggs,

Brittingham, Truitt, Thurman, McCready, and Webster
attended CPR refresher training in Cambridge, MD on
November 20.

Law _Enforcement

Project Leader Carowan, Supv.ROS Heet, ROS Barker,
Biologist Hartis, BioTech Giese, and Maintenance Worker
Harrison attended Law Enforcement Refresher in Cape
Charles, VA in April

Carowan, Heet, Barker, Giese, Hartis and Harrison
attended semi-annual Firearms Requalification at Eastern
Shore of Virginia NWR October 7.

Biological/Farming

>

BioTech Giese, Tractor Operator Paul, and Maintenance
Mechanic Webster received Pesticide Recertification in
Delmar, MD January 30.

Wildlife Biologist Hartis attended a Canada Goose
Symposium in Milwaukee, WI April 22-25.
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Refuge Operations Specialist Barker attended Wetlands
Identification/Delineation in Cambridge, MD May 13-16.

Public Use/Interpretation

>

Outdoor Recreation Planner Briggs attended the 1991
Small Museum Association Meeting in Ocean City
Feb. 24-26.

ORP Briggs attended the National Association for
Interpretation Region II Workshop in Hockessin, DE
March 13-16.

Outdoor Recreation Planner Briggs attended Interpretive
Skills classes in Harpers Ferry, WV June 10-16.

Fire Management Training

| 2

Project Leader Carowan attended Fire Management for
Line Officers in Harper's Ferry, WV January 15-17.

Wildlife Biologist Hartis attended S-260: Fire
Business Management in Blacksburg, VA February 12-13.

Refuge Operations Specialist Barker and Wildlife
Biologist Hartis attended S-212: Power Saws,
March 19-20.

ROS Barker and Wildlife Biologist Hartis attended
S-211: Portable Pumps and Water Use, March 21-22.

Project Leader Carowan, ROS Barker, and BioTech Giese
attended OAS Basic Helicopter & Fixed Wing Safety and
Aviation Program Overview for Supervisors training in
Laurel, MD May 6. Supv. ROS Heet and Biologist Hartis
attended Basic Helicopter & Fixed Wing Safety training
in Orangeburg, SC on June 11.

Project Leader Carowan and ROS Barker attended I-220:
Incident Command Systems at Cape Hatteras National Park
Station in Buxton, NC June 13-14.

Wildlife Biologist Hartis attended S-270: Basic Air
Operations in Charlottesville, VA June 18-19.

Project Leader Carowan and BioTech Giese attended
the Mid-Atlantic Interstate Forest Fire Protection
Compact in Emmitsburg, MD September 24-26.
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3. Other Manpower Programs

Linda Gribko, a West Virginia University graduate student
and Coop. student with the U.S. Forest Service, arrived

at the refuge on 1/23 for a two-week stint. Linda assisted
with crop utilization research, wood duck box maintenance,
and other duties until 1/31.

On June 28, Project Leader Carowan met with Quonda Jackson
regarding recruitment for the Student Cooperative Program.

Parrish Monk, a Career Awareness Institute student from
Tennessee, began a six-week appointment at the refuge in
June. Much time was spent by Biologist Hartis in providing
orientation, supervision, and assistance to Mr. Monk, an
effort rewarded by Parrish's enthusiasm and hard work.
Parrish's exposure to refuge activities ranged from moni-
toring water level management, to sitting in on a refuge
court case, and conducting annual wood duck nestbox
production checks.

Career Awareness student Parrish Monk (right) assists
Biologist Hartis with goose relocation. ° GAC 7/91




Blackwater was granted a Stay-in-School Program position
in April. Recruitment efforts garnered only three appli-
cants: one college student and two high-school students

(one of whom later withdrew). The appointment was finalized

in May, and Teresa Brittingham began work as a GS-3 Office
Automation Clerk on June 3. The SIS Program's financial
assistance enabled Ms. Brittingham to continue her college
education beyond the junior college level: After working
full-time at the refuge during the summer, Teresa enrolled
at Salisbury State University, with a major in Elementary
Education. Teresa's assistance at both the visitor center
and the refuge office was especially valuable during staff
shortages.

Stay-in-School Clerk Teresa Brittingham has an
important role as a member of Blackwater's admini-
strative support team. MW 1/92

Deonte Dorsey entered on duty as a high school cooperative
student June 6, and worked 16 weeks to receive training in
the Outdoor Recreation Planner field. In the fall, Deonte
returned to his senior year at South Dorchester Cambridge

High School but continued to work on weekends in the refuge

visitor center assisting with the Public Use Program.

= i
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Deonte Dorsey, High School Cooperative program
trainee, provided able assistance at the VC. MMB 7/91

College Coop. Student Robin Blair did not return for her
second summer in the program. Over a six-month period,

a number of futile attempts were made to contact Ms.

Blair concerning her intentions of staying in the program.
Finally, Ms. Blair was terminated in November after she
failed to answer our requests.

Ruth Kondylas, a student at Chesapeake Community College,
applied for a position under the Student Cooperative
Program. Mrs. Kondylas provided volunteer assistance

with the refuge waterfowl time-activity studies on week-
ends during the fall and early winter. Pending RO approval,
Ruth may start the Coop. program in June 1992.
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4. Volunteer Programs

The Blackwater - -Volunteer Program not only continued to
support the refuge in 1991, but almost doubled in size.

In response to numerous news articles advertising the need
for volunteers, off-site promotion at various exhibits,
and encouragement by the volunteers themselves, 47 new
people enlisted as volunteers. Ten volunteers were lost
due to death, illness, illness in the family, other
commitments, or loss of interest, resulting in an end-of-
the-year total of 96 volunteers. In spite of all the new
volunteers, the visitor center had to be closed one full
day and 3 half-days in October. The hiring of temporary
Recreation Assistant in November prevented such occurrences
the rest of the year.

The majority of the volunteers assisted in staffing the
visitor center. They also helped with the Blackwater mobile
exhibit at various off-site exhibitions, led bird walks, and
guided bus tours. About eight of the volunteers performed
other work in the refuge biological or maintenance prograns.

The volunteers donated 3,076 hours as follows:

Volunteer Hours 1991

V.Ctr. Other Biolog. vol.
Month Staffing PU Asst. FOB Coord. Maint. TOTAL
Jan. 212 6 21 4 243
Feb. 247 3 6 4 260
Mar. 232 9 6 12 259
Apr. 288 12 6 6 318
May 212 8 18 9 6 247
June 78 26 7 24 135
July 8 9 14 31
Aug. 12 9 6 17 44
Sept. 300 16 19 8 8 11 362
Oct. 308 35 22 10 8 8 391
Nov. 336 15 31 15 10 407
Dec. 362 L 13 _ 4 _ . 379
Total 2583 98 171 112 52 60 3076

One of our most dedicated and enthusiastic volunteers, Tom
Applegarth, died of a heart attack on June 10, 1991. His
smiling face has been missed at the visitor center.

Volunteer Marie Perry and her husband spent two mornings in
October painting the wall white near the eagle nest exhibit
in the visitor center.
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In addition to our regular volunteers, several others did
special projects throughout the year:

- Fran Butterworth and Ruth Ann Kondylas did volunteer
work for credit in the honors program at Chesapeake
College: Fran did crop utilization surveys on
weekends, while Ruth Ann acted as an observer in
Jay Hestbeck's Migrant/ Resident Canada Goose Study.

- Two enthusiastic young men volunteered some work in
June. Doug Dorsch, from the local area, helped with
maintenance projects. Andy Fanter, a previous
volunteer, worked for one week, and then left to
accept a paying job in Kansas, his home state; Andy
may return again next year.

- Mr. Greg Torchio, an architectural engineer from
Centreville, Maryland, volunteered his professional
services to design a concept plan for the combined
Visitor Center/Office.

Three volunteer workshops were held this year. A workshop
held January 12 provided instruction in operating the new
cash register purchased by the Friends of Blackwater. A
Fall Update Workshop/Social was held in the visitor center
September 13 to update the returning and new volunteers for
the fall season. A day-long workshop was held October 19:
a morning session oriented volunteers to the procedures

for operating the visitor center, and an afternoon session
provided training for guiding Wildlife Drive bus tours and
Marsh Edge Trail walking tours.

On May 31, a Volunteer Awards dinner was held at the visitor
center. Staff members and volunteers socialized and enjoyed
a delicious potluck dinner. Awards were presented to the
volunteers by Supv. Refuge Operations Specialist Gary Heet.
Many of the volunteers had given 100 and 200 hours of their
time, 5 volunteers had contributed more than 300 hours, and
3 volunteers had contributed over 400 hours. There were
also 9 volunteers who have volunteered at Blackwater visitor
center for 5 years, 6 who volunteered for more than 6 years,
and 1, Ruth Bien, who has volunteered for 7 years. Special
awards were presented to Zeeger de Wilde, Maurice Rimpo,
Helen Combes, Caroline Garner, and Bob Evans for having
volunteered more than 150 hours since the last awards dinner
in August, 1989. Mr. Evans contributed 311 hours in that
time. Although he was not present at the banquet, college
student Andy Fanter topped Bob's hours by volunteering 463
hours in 1990-1991. Andy's awards were mailed to him at his
new job.
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Husband-wife volunteer teams are reliable
sources of visitor center staffing. MMB 7/91

S. Funding

The following is a breakdown of Blackwater's funds for the past

five fiscal years:

Fiscal Year ($1,000's)

ACTIVITY FYol FY90 FY89 FY88 FY87
Endangered Species 3.0 3.0 3.0 3.0 3.0
Expenditures for Sale 7.0 7.0 7.0 7.0 7.0
Quarters Maintenance 1.5 9.1 2.9 4.2 5.4
Fire 50.5 117.5 = = =
1261 384.3 302.3 237.1 257.9 245.8
1262 171.0 175.0 170.5 145.4 276.5
TOTAL 617.3

613.9 420.5 417.5 537.5
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6. S8afety i

During January, the step test was given to employees who
had marginally passed it earlier, before their assignments
to prescribed burning.

|
Load binders were immediately replaced following an accident
involving Tractor Operator John Paul. John received a nose
fracture and severe cut when, while he was unloosening the .
binders, one of them sprang up and cracked him on the face.
This accident resulted in a Worker's Comp. claim, lost time,
and surgery; and culminated with the RO's issuing a directive
to eliminate the use of spring-loaded binders on all Region 5
refuges.

New high-tensile chains were obtained for assorted hauling, |
towing, and winching projects. This purchase will enable us

to save our good chains for binding down equipment during
transportation.

Rabies boosters for two staff members were administered at
the local health department on 1/29. Although no incidences
of rabies have been recorded in Dorchester County to date,
increased concern over the spread of the disease to nearby
counties has resulted in a decreased supply of the vaccine.

On May 6, Carowan, Barker, and Giese attended an eight-hour,
OAS-sponsored aircraft safety meeting at Patuxent National
Wildlife Research Center.

An emergency purchase of a LORAN radio was made for Martin

Refuge's Maintenance Worker Harrison on 5/10 following his

previous day's experience of being stranded in the Bay with ’
no local radio contact. With the VHF radio, Mike can reach

fellow Smith Islanders on land or sea for immediate assistance.

In July, the need to install "headache" guards on pickup trucks
was emphasized following an accident involving our canoe and
the rear window in the S-10 pickup. While Career Awareness
Student Monk was checking wood duck boxes, he attempted to
turn his truck around on a narrow woods road. The stern of

the canoe, which was sticking out the back of the truck, hit

a tree, pushing the bow through the back glass.

In September, Temporary Engineering Operator Richard Thurman
was given audiometric testing, per OSHA requirements. On
November 21, Carowan, Heet, Hartis, Giese, Webster, Truitt,
and Harrison received annual audiometric testing in Cambridge.

On November 20, Carowan, Heet, Barker, Hartis, Giese, Harrison,
Briggs, Brittingham, Truitt, Thurman, and McCready attended
CPR refresher training at Dorchester General Hospital.

_ | ]
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Quarterly safety meetings were held during the year; topics
included hypothermia and shore survival, Lyme's disease,
"Protecting Wildlife when Using Granular Insecticides at
Planting," and fire safety.

7. Technical Assistance

a. Canada Goose Advisory Committee

Maryland's Canada Goose Advisory Committee was appointed by
the Secretary of Maryland's Department of Natural Resources
in January 1990 to advise and assist the Department in the
development of a management plan for Canada geese. Committee
members included Project Leader Carowan; the Honorable Fred
Malkus, Jr., Cambridge; the Honorable Michael J. Sprague,
Bryans Road; the late Mr. Charles "Chic" Allen, Baltimore;
Mr. Ray Marshall, Newcomb; Mr. Gerald O'Mara, Oxford; Mr.
George Bragaw, Burtonville; Mr. Richard Dolesh, Upper Marlboro;
Mr. Dan Finney, Baltimore; Mr. Ladd Johnson, Cambridge; Mr.
Arthur Harris, III, Chestertown; Mr. Jack Miller (committee
chairman) Randallstown; Dr. Frank Rohwer, Frostburg; and Mr.
Robert Fuller, Easton.

Towards this end, the tasks of this committee for the next

16 months consisted of the following: 1) Development of a
wintering Canada goose population objective; 2) Development
of a Canada goose management plan; 3) Advising the Department
and the Wildlife Advisory Commission on potential harvest
strategies/regimes under different population scenarios;

4) Development of objectives for resident Canada goose
populations; and 5) Identification of habitat enhancement
objectives.

The committee completed the final draft of "The Management
Plan for Canada Geese in Maryland" in April. The overall
purpose of the plan is to provide a framework for establish-
ing and maintaining a wintering goose population compatible
with available winter habitat and capable of sustaining long-
term recreational use.

Before developing the plan, the committee conducted a careful
and thorough review of the history of the Canada goose in
Maryland and its importance to the State, including popula-
tion trends, current status, and past management practices.
Against that background, the committee developed the guiding
rationale for managing Canada geese, defined specific goals,
and recommended strategies for achieving those goals.

The rise and decline of Maryland's wintering Canada goose
population are documented in the management plan. Estimated
numbers of Canada geese wintering in the State, based on
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standardized midwinter inventories, increased steadily from
42,100 birds in 1948 to 607,000 in 1981. Since 1981, the
number of birds in the wintering population has declined by
nearly 50%. All other long-term measures of Maryland's
wintering goose population show similar trends. The January
1991 estimate placed the wintering population at 332,000
geese.

The plan identifies factors involved in the decline of the
wintering goose population. The primary contributors to

the past decline were the large number of geese harvested by
hunters and, occurring concurrently, several extended years
in which the reproductive success of the goose population was
below normal. Also identified as contributing factors in the
goose decline are loss of winter habitat and a reduction in
the amount of available winter food.

The primary management goals cited in the plan are:

(1) To restore and maintain the wintering goose population

to a level of at least 400,000 birds, and (2) To provide a
reasonable opportunity for sustained recreational harvest.

In the absence of further declines in the population, the
plan recommends initially structuring goose hunting seasons
and bag limits to achieve a harvest rate of 20%. With normal
reproductive success, the size of the wintering goose popula-
tion should increase as long as the harvest rate does not
exceed 20%. The plan also addresses the possibility of
allowing increased harvest rate when a 3-year average in

the midwinter estimates of 400,000 birds is achieved.

Additional management strategies recommended in the plan are:

- continue the midwinter and mid-November waterfowl
inventories; '

- utilize neckbanding and other monitoring practices to
develop data on goose survival and movements;

- cooperate with FWS and the Atlantic Waterfowl Council in
efforts to assess Canada goose nesting and reproductive
success;

- require waterfowl-picking houses to submit records on the
number of waterfowl processed each season;

- support efforts to improve estimates of goose harvests
from Federal harvest surveys;

- develop a State waterfowl harvest survey to achieve
reliable estimates of harvest and publicize the importance
of the survey data;

- continue to conduct a State hunter questionnaire survey;

- where feasible, utilize public lands to provide additional
sanctuary areas for geese;

- continue to encourage, through education and information
efforts and incentive programs, farming and land manage-
ment practices which will benefit Carnada geese.
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The plan also considers the growing problem of resident
Canada geese. Management strategies recommended include:
(1) Continuing.the waterfowl breeding survey to obtain
estimates of the number of breeding pairs of Canada geese
in the State; (2) Discouraging increases in the resident
goose population; and (3) Supporting research to determine
the dynamics of resident goose populations and their
relationship to migrant goose populations.

In order to achieve broad public support for management
efforts and an appreciation of the Canada goose resource,
the plan recommends developing a relevant information pro-
gram targeted to public and private landowners, and youths.

The Advisory Committee recommends a review and reevaluation
of the plan five years following initiation, or upon attain-
ment of the 3-year midwinter average of 400,000 geese.

b. Assistance in Implementation of Canada Goose Management
Plan Stratedqies

Biological Technician Giese assisted State biologists in
completing the mid-November and mid-winter State-wide
surveys, flying transects on both the Western and Eastern
Shores. BioTech Giese and Biologist Hartis also conducted
aerial surveys of the refuge and the immediately surround-
ing area periodically throughout the year and during these
specified survey periods.

The refuge neck-banded both resident and migrant Canada
geese (see Section G. 16.).

c. Sika Deer Studies

Refuge staff assisted Maryland Department of Natural Resources
personnel for the second consecutive year in capturing and
eartagging sika deer on the refuge as part of the State's
population study. In February and March, during seven
attempts, refuge and State personnel live-trapped and marked
(eartagged) 49 sika deer at two locations on the refuge (see
Section G. 16.). The largest number captured on one occasion
using the drop-net method was 13 (at the refuge site on Route
335). The total number trapped and tagged by the State at
all locations in Dorchester County during 1991 was 70, thereby
making the refuge's contribution quite significant.

In addition, staff also assisted the State in providing sika
deer specimen collections to Dr. George Feldhamer and graduate
assistants from Southern Illinois University. Dr. Feldhamer's
and the State's interest is to determine the percentage of
fawns in the fall harvest that are reproductively active.

It has been thought that sika deer breed ds fawns and, as a
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result, can sustain a high hunting harvest even though only l
one fawn is normally produced per doe. However, it appears (
from Dr. Feldhamer's preliminary findings that this is not

true and that sika deer may have to be two years old before ‘
they breed. If this information is correct, overharvest may
be occurring.

d. Fire Management, Marvland Resource Conservation Service

Oon June 25, 1991, Blackwater Refuge, in cooperation with the I
Maryland Resource Conservation Service, Forestry Division, j
hosted a "Comprehensive Fire Planning" workshop to solicit

input from the public, local and State representatives, the

Service, the Forestry Division, Maryland's Park Service,

Chesapeake Forest Products Company, and Glatfelter Timber

Company in developing a comprehensive fire management plan

for the six-county area around Blackwater Refuge. The common

goal was "to provide the best resource management and pro-

tection possible in the Eastern Region of Maryland at the

least cost to government agencies, industry, and private

citizens."

The workshop was organized to accomplish the following
objectives:

(1) To enhance relations between cooperating agencies
and participating companies;

(2) To determine "Where we are" and Where we want to go"
in terms of fire management programs and activities,
preparedness to deal with prescribed burning and
wildfires, equipment availability and compatibility,
unit strength, specialized equipment, etc.; and

(3) To develop a comprehensive fire management plan that
will answer "How we can cooperatively reach our goal."

Oover fiftvy people from the various organizations, the public,

and elected officials attended the meeting. Mr. John Riley,
Acting Director, Maryland Resource Conservation Service,
Forestry Division began the agency/industry reports after

an introduction and welcome by Mr. Carowan and Mr. Adkins,
Forestry Division. Of particular interest was the information
Mr. Riley provided on the activities of the State's Policy and
Direction Team. The Team, after visiting 10 states, identified
18 action items to improve fire management programs in Maryland
including but not limited to: Designation of fire specialists
in each project area; establishment of wildfire management
zones with caches and various levels of fire preparedness;
establishment of maximum response times; designation of target
personnel; appointment of a training team and preparation of

a training plan; continuation of support with Maryland Fire
Service; promotion and utilization of excess property programs;
implementation of meetings and improvement of contacts with
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fire companies; improvements in safety; institution of policy
for billing for suppression costs; establishment of minimum
standards for fire tool caches; establishment of policy for
visiting fire departments; establishment of one fire
investigator/LE officer per region; improvements in communi-
cations; and formation of ICS (incident command system) and
overhead teams.

Following Mr. Riley, Mr. Doug Wigfield, Division of Wildlife,
discussed Wildlife's role in prescribed fire and wildfire
preparedness. Mr. Wigfield concentrated primarily on review-
ing the use of fire on Fishing Bay Wildlife Management Area

for both habitat management and wildfire presuppression.

Mr. Wigfield particularly stressed the importance of continu-
ing the use of aerial ignition as a presuppression tool, for
which he thanked the refuge for implementing and bringing to
the State's use in the 1989/90 fire season. Mr. Wigfield said
that Fishing Bay was one of the few wildlife management areas
in the State that utilized prescribed fire, and bemoaned the
serious fuel loads that had accumulated on other State areas.
Surprisingly, Maryland is not a very progressive state in terms
of utilizing prescribed fires for presuppression or for habitat
management with the exception of the use of fire on a couple of
demonstration sites. Many of the State forests have extremely
high fuel loads and fire risks are severe.

Mr. Daryl DeCesare, Division of Parks, spoke next about the
State's park system and their use and non-use of fire, their
preparedness for wildfire suppression, and the problems of
balancing the needs of the park visitor with the needs of
utilizing fire on park lands. Much like the Division of
Wildlife lands, the parks also have not employed prescribed
fire management and have extremely high fuel loads. Pocomoke
State Forest represents one of the worst examples of mis-
management regarding the overabundance of volatile fuels.

Mr. Carowan discussed in detail the refuge's fire management
program, history, and benefits to wildfire suppression and
habitat. He also discussed the refuge's renewed cooperative
working relationship with the Forest Division and others.
involved in fire management, reviewed the existing cooperative
agreement with the State, discussed unit strength, summarized
the safety and cost benefits of aerial ignition, reviewed
recent training accomplishments and future needs, and de-
scribed the types of available equipment and the intended

and preplanned acquisition of equipment that would ensure
compatibility with the Forest Division's equipment.

Mr. Allen Carter, RFMC, reviewed the Department's and the
Service's policies on wildfire suppression and the criteria
for developing fire management plans. He discussed the types
of fire management activities the Service *is involved in
nationally and regionally, and discussed briefly the new
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cooperative agreement with Virginia. In addition, Mr. Carter
reviewed the Regional Preparedness Plan and the levels which
will specify specific activities at the Regional level as
national wildland fire activities intensify. .

Mr. Larry Walton spoke representing Chesapeake Forest Products
Company, and reiterated the support the Chesapeake -has
historically provided to wildfire suppression. Mr. Cal Lubben,
also from Chesapeake, gave a brief overview of the company's
prescribed burning efforts (a very modest 300 acres a year),
and discussed their company's unit strength, training, and
equipment availability.

Mr. Jack King, Vice President for Chesapeake, also made a brief
presentation about the company's pleasure in being asked to
participate in this meeting, and congratulated the Forestry
Division and the Refuge for reaching out to develop partner-
ships with industry. Mr. King continued by dedicating the
company's future involvement and commitment to developing

a comprehensive fire management plan.

Mr. Tommy Tyler, President of the Maryland Forest Association
and Regional Forest Board, addressed the group on the ability
of the Association to lobby the legislature and the Board's
ability to provide funding for fire management projects or
equipment.

Mr. Gary Hartley, Assateague Island National Seashore, con-
cluded the morning session by discussing the fire management
plans for Assateague, and the park's proposed implementation
of prescribed burning next year after several studies have
been completed.

Following a superb lunch that was provided by Chesapeake Forest
Products Company, Mr. Heet moderated the afternoon session to

identify and discuss various problems, the need for developing
a "red flag," planning tactics, agreements, liability, overhead

teams, dispatch plans, etc. Several generic names were also
proposed for the "fire compact" including the "Maryland Fire
Management Group." An outline for the development of the

fire management plan was formulated, and topics/problems were
assigned accordingly.

From Blackwater, Mr. Heet was assigned to the team that would
develop the section on "Objectives and Current Status", Mr.
Giese was assigned to the team completing the "Presuppression"
section, Mr. Hartis was assigned to the "Suppression" section,
and Mr. Barker was assigned to the "Evaluation" section.

It was agreed that these sections would be completed by the
various teams and submitted to a "Task Completion Team" by
January 1, 1992. Mr. Carowan will work with other division
heads in compiling the individual sections into a workable plan
that has been proposed to be completed by ‘June 1992. Following

—
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completion of the plan, a practical exercise will be conducted
at one of the Eastern Region's State Forests to determine how
well the various teams "planned."

Overall, the meeting was extremely progressive and worthwhile,
and was very well received by those attending, as well as those
who, because of meetings in Washington and Annapolis, could not
attend. Among those who had other commitments but subsequently
expressed their pleasure in witnessing the development of such
cooperation were Congressman Gilchrest, State Senators Malkus
and Riley, and several local delegates. Having just witnessed
an extremely bad fire season, we too will be very glad one day
that we have a "compact" that is prepared to handle a wildfire
situation. Certainly, it was very pleasing to note in Mr.
Adkin's closing comments that, "Undoubtedly the utilization

of aerial ignition in 1990 and 1991 by Blackwater Refuge and
Fishing Bay Wildlife Management Area was one of the greatest
contributions to wildfire suppression in lower Dorchester
County. With extremely hazardous fire conditions in 1991 equal
to those experienced in 1981, the respective acres of wildfire
were reduced to 3,000 acres of marsh and 500 acres of woodlands
in 1991 from 25,000 acres of marsh and 2,500 acres of woodlands
in 1981."

An Interagency Fire Management Workshop was held at
Blackwater NWR on June 25. The objective of the work-
shop was to prepare a comprehensive fire management
plan for the lower six counties of Maryland. GCH 6/91

|
|
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e. Mid-Atlantic Forest Fire Protection Compbact

Project Leader-Carowan and Bio. Tech. Giese participated

in the Mid-Atlantic Forest Fire Protection Compact meeting
at the National Fire Academy in Emmitsburg, MD on September
24-26. The six states in the compact - Maryland, Virginia,
Pennsylvania, New Jersey, West Virginia, and Ohio - were
represented. Fire preparedness, presuppression, and suppres-
sion were the main issues discussed. Project Leader Carowan
spoke to the group about the Fish & Wildlife Service's fire
management programs and capabilities in Region 5.

f. Endangdered Species, Choptank Electric Membership Corp.

Oon December 8, in response to a request from Choptank Electric
Membership Corporation (EMC), the refuge provided assistance
in determining the impacts of the company's proposed sub-
station on Bayly Road, Cambridge, Maryland on the Delmarva

fox squirrel. The Service's Fish and Wildlife Enhancement
Annapolis Field Office had indicated in previous correspon-
dence that "the project may have an effect on the endangered
squirrel." This determination was forwarded to REA (Rural
Electric Administration) in Washington, and the new admini-
strator immediately stopped the project based on Enhancement's
letter until a conclusive finding was made. Since the
Annapolis Enhancement Field Office had not physically examined
the one-acre site prior to issuing their conclusion and had
relied on confirmation from the State of Maryland which was
nonresponsive to Choptank EMC's requests for assistance, the
refuge staff confirmed for all concerned that the site would
have "no effect" on the Delmarva fox squirrel. John Wolflin,
Supervisor, Annapolis Field Office, concurred with the
refuge's findings in his letter of December 13, 1991. The
expedient action by the refuge made it possible for Choptank
EMC to salvage their project and ensure its continuing
bureaucratic race for funding in REA.

g. U.S. Navy, Bloodsworth Island

Assistant Project Leader Heet and staff from the Annapolis
FWE Field Office met periodically throughout the year with
representatives from the U.S. Navy regarding the management
of Bloodsworth Island. The island has a long history of use
as a bombing range, and the bomb craters and ponds support a
large number of waterfowl. Under the Cooperative Agreement
that was signed last year to assist the Navy in management
of its property, the refuge agreed to complete waterfowl
inventories of the island in conjunction with our regularly
scheduled aerial surveys. These surveys were completed as
scheduled. )
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h. Waterfowl Disease Workshop

Refuge staff assisted the Grand National Waterfowl Hunt
Club in planning a waterfowl disease seminar on February 21.
Dr. Milt Friend and Dr. Kathy Converse from the Service's
Wildlife Disease Lab in Madison, Wisconsin had met earlier
with refuge staff and Grand National members in November,
1990, to initiate plans for the workshop and to tour some
of the Regulated Shooting Areas in Dorchester County where
large numbers of pen-reared, free-flying mallards were being
released. The refuge had been working with the GNWHC, the
Directorate, staff from Patuxent, and the Disease Lab to
improve the emphasis being placed on detecting/preventing
disease in the pen-reared, free-flying mallard populations
in Dorchester County. Over 100 people from the private
sector, FWS, and Maryland DNR were in attendance.

i. National Wildlife Refuge Administration Act of 1991

On November 25, Project Leaders Carowan and Schroer
(Chincoteague NWR) attended the first of a series of meetings
at The Wilderness Society in Washington, D.C. to discuss House
and Senate legislation about the NWRS, including S. 1862 and
H.R. 2881, Senator Graham's Bill and Representative Studds'
Bill, respectively. In attendance were Jim Dougherty, Kathy
Tollerton, and Robert Dewey from the Defenders of Wildlife,
Jim Waltman from Audubon, Ginger Merchant from the National
Wildlife Refuge Association, Bill Reffalt and Pam Eaton from
the Wilderness Society, Don Barry and Paul DeLong from the
World Wildlife Fund, Rollin Sparrowe from the Wildlife
Management Institute, and Rob Shallenberger, Tom Fullrath,
and Don Voros from FWS Refuge Division. Carowan was asked

to provide a "manager's perspective" of the proposed legis-
lation and the way management of refuges would be affected.

j. International Assistance

THE RUSSIANS ARE COMING! THE CHINESE ARE COMING! And

they came, on September 10 and November 18, respectively.
The refuge, in cooperation with the Office of International
Affairs, conducted tours of the refuge for Russian and
Chinese wildlife managers interested in the refuge's farming
and moist soil management programs. Biologist Hartis
conducted the tour for Russian managers Dmitri Banine,
Bladimir Azurow, and Alexandr Kotchergin. Project Leader
Carowan toured the refuge with the Chinese managers.
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Project Leader Carowan discusses moist soil management
in Pool 1 with wildlife managers from China. Blackwater
NWR is frequently used to demonstrate management programs
to foreign visitors. GCH 11/91

8. Other
a. North American Waterfowl Management Plan

The North American Waterfowl Management Plan, an inter-
national 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 popula-
tions; 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 5,
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.
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Blackwater NWR lies within the Blackwater/Nanticoke Focus
Area of the Atlantic Coast JV, and is playing an active
role in achieving the objectives of the JV and NAWMP.

Vast expanses of fresh and brackish estuarine marshes are
the outstanding feature of this area. Four major types of
waterfowl habitat are well represented: fresh estuarine
bay marsh, brackish estuarine bay marsh, brackish estuarine
river marsh, and brackish estuarine bay. Many of these
marshes are adjoined by large tracts of sawtimber used by
nesting bald eagles and good-sized agricultural fields.

The Blackwater/Nanticoke section is a significant waterfowl
area. Canada geese, mallards, black ducks, and canvasbacks
are most important. Large numbers of blue-winged teal use
this area during their fall and spring migration. Approxi-
mately 8,000 canvasbacks roost on Fishing Bay and the
Nanticoke River along the eastern shore of Elliotts Island.
Black ducks are well distributed over all three types of
estuarine marsh, although most occur in the brackish bay
marsh. A fairly large number of black ducks breed in the
brackish estuarine bay marshes. Additional breeding water-
fowl include mallards, blue-winged teal, gadwall, and wood
ducks. During their fall migration, large numbers of wood
ducks concentrate at the head of the Blackwater, Little
Blackwater, and Transquaking Rivers.

Some impoundments on Blackwater NWR require adequate water
supply to achieve full management potential for producing
moist soil foods. Several open marsh water management
projects have been completed in this area. The long-term
effects of this management upon waterfowl and wetland
communities need to be evaluated. Protection of these
habitats should be accomplished through acquisition or
long-term leases. The waterfowl carrying-capacity of

this area can be enhanced through open water marsh manage-
ment, reduction of insecticide use, improved management

of existing State and Federal impoundments, and better
management of adjacent agricultural uplands in this area.
Protection of private wetlands and adjoining buffers is
best accomplished by either conservation easements, tax
incentive programs, or acquisition. Due to the importance
of this area for a wide variety of wildlife, 53,500 acres
have been identified for protection and 5,000 for enhance-
ment.

Blackwater's 1991 activities to meet North American Waterfowl
Management Plan and Joint Venture objectives included the
following:
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e On January 9 and April 10, representatives from the
MD Department of Natural Resources, Delaware Department
of Natural Resources and Environmental Control, The Nature
Conservancy, The Conservation Fund, and the Service met
at Blackwater to discuss future acquisition efforts on the
Eastern Shore in reference to accomplishing the objectives
of the North American Waterfowl Management Plan (NAWMP).
Of primary concern for the refuge were efforts to purchase
important waterfowl habitats in southern Dorchester County
and along the Nanticoke River.

e On February 15, Assistant Project Leader Heet attended
a wetland restoration meeting at Maryland DNR's conference
center on Wye Island. Present at the meeting were Maryland
DNR personnel, Department of Navy biologists, FWE Field
Supervisor Wolflin, Field Biologist Laskowski, several
members of the Chesapeake Bay Program, and a biologist from
Patuxent. A draft cooperative agreement between the Navy,
FWS, and MD DNR was presented and discussed on the manage-
ment of Bloodsworth Island in relation to supporting the
objectives of the NAWMP.

e On July 12, Project Leader Carowan and Realty's Bob
Miller met with representatives from The Nature Conservancy
for a float trip of the Nanticoke River. The trip origin-
ated in Seaford, Delaware, and ended at Vienna, Maryland.
Acquisition priorities were discussed.

b. Private Wetlands Restoration Initiative

The outstanding initiative that began the private wetlands
restoration program in 1990 in the Delmarva area was dampened
by the FY 91 Regional directive to "only accomplish restora-
tion on projects that had been approved in FY 90." It was
clear that, in Maryland, no new projects were to be identi-
fied, no new landowners were to be contacted, and no new
cooperative agreements were to be developed in 1991.

The Annapolis FWE Field Office had been responsible for
securing permits for 18 of the 20 approved projects but,
as 1991 began, continuing confusion about the wetlands
delineation manual and wetlands identification criteria,
coupled with an equally frustrated Corps, immediately
eliminated all but the 2 projects that did not require
permits. Since permits were not forthcoming, the very
patient and previously supportive 18 private landowners
were subsequently notified that, without the necessary
permits, their projects were cancelled until further
notice.
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On January 9, the 1991 Private Wetlands Initiative budget
for Maryland was received. On January 25, Project Leader
Carowan met with Eastern Neck NWR Assistant Manager Lamoy
to reinitiate efforts to ensure project completion on the
Bankhead and Copeland properties in Kent County, Maryland.
Neither of these two projects required permits, both
properties were identified for the CRP (Conservation Reserve
Program), and both qualified for 50% cost sharing with ASCS
(Agricultural Stabilization and Conservation Service).

SCS (Soil Conservation Service) engineers estimated the
cost of these at $10,000 each, exactly the amount of money
that was received in the 1991 Private Wetlands Initiative
budget for Maryland. However, after much discussion with
the Regional Private Lands Coordinator, it was agreed that
the cost/benefit ratio of these two projects was not good,
and that since Pennsylvania needed additional funds to
support projects with much greater benefit and cost per
acre ratios, funds should be transferred accordingly.

With the elimination of all the hard worked for projects
in Maryland, the refuge staff shouldered its continuing
commitment to the private wetlands initiative and marched
off to support efforts in other states. BioTech Giese
and Project Leader Carowan both completed wetlands
identification assignments in New York during the weeks
of April 1-7 and April 7-14, respectively, with a follow-
up synopsis of constructive management recommendations
and suggestions for the New York folks to consider.

In July, we received official notification from ARD FWE
Pisapia that Maryland's $20,000 for 1991 restoration had
been eliminated, and that a new cooperative agreement
with Maryland DNR had been authorized for $150,000 a year.

With the dawn of a new fiscal year, FWE Field Supervisor
Wolflin sponsored a 1992 private wetlands initiative meeting
at the refuge on October 31. This meeting was primarily
directed towards fostering the cooperative agreements with
Virginia, Delaware, and Maryland, and for setting the

stage for completing projects in 1992. The refuge strongly
recommended to FWE that the Service owed "rights of first
opportunity" in 1992 to the original 18 landowners in
Maryland who had been promised projects in 1990 and who had
not been fairly treated in the permit application process.
Time will tell if these recommendations are followed.

c. Other Itens

Project Leader Carowan provided extensive support to the
development of the 1991 Refuge Officer In-Service Training
at the Eastern Shore of Virginia NWR. ’
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On February 12, Project Leader Carowan met with Mr. Carl
Herbert, Director of the Maryland Department of Education,

to discuss the Junior Fellowship Program and Career Awareness
Institute. Mr. Herbert supervises several of the State's
gifted student programs, and it was intended that these
programs might afford the Service with opportunities to hire
some extremely qualified minorities. However, much to our
surprise, Mr. Herbert was not as interested as we, and the
opportunity was lost.

On July 11, Project Leader Carowan met with Senator Malkus
to discuss the refuge's future acquisition program, and to
alleviate fears that the refuge was considering condemnation
of the Senator's lands adjoining the refuge.

On July 24, the refuge hosted an Area Aircraft Services
Evaluation. DRD Kaufman, Mr. Gene Steffen from the
Washington Office, Office of Aircraft Services staff, and
representatives from Bombay Hook, Prime Hook, and Cambridge
LE were present. One item clearly identified was the common
need among refuges and LE for more aircraft time, and more
carded pilots in the Blackwater Refuge area.

On August 16, Assistant Secretary Hayden visited the
refuge to review management activities. Governor Hayden
was favorably impressed with the diversity of management
programs and the abilities of the staff to improve public
relations in Dorchester County.

On September 18, Project Leader Carowan met with
Representative Richard Schulze, (R-PA) Chairman of the
Congressional Sportsman's Caucus, to introduce the
Congressman to management actions on Blackwater Refuge.

On October 16, Project Leader Carowan spoke to 40 members
of the Tidewater Farm Club, updating them on the refuge's
newest management programs and activities.

On October 18, Project Leader Carowan spoke to 120 members
at the Fall Forestry Board's Educational Meeting, with
particular emphasis being placed on the refuge's timber
management plans and the effects on Delmarva fox squirrels.
Carowan reemphasized the need for completion of the Delmarva
fox squirrel recovery plan, and the need to involve industry
in implementing recovery actions.

On November 5, Carowan met with State Senator Winegrad to
discuss the refuge's use of agricultural chemicals and its
soil management practices.
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F. HABITAT MANAGEMENT
1. General

Blackwater NWR's major habitat types and acreage are as
follows:

Estuarine Deep Water 4,064 acres
Estuarine Emergent Wetlands 8,621
Estuarine Forested Wetlands 39
Palustrine Forested Wetlands 3,845
Palustrine Scrub Forest 51
Open Fresh Water 7
Cropland 426
Uplands 541
Administrative Lands 90
Total 17,684

One of the most serious habitat problems that continues to
threaten the future of Blackwater National Wildlife Refuge

is the significant annual loss of marsh habitat. From 1938
to 1970, over 5,000 acres of Scirpus olnevi marsh have been
replaced by open water. The cause(s) of such devastating
loss has not been definitely identified but possibilities may
include sediment starvation, sulfate production, rising sea
levels, increasing salinity, overgrazing by nutria and water-
fowl, and wind/water erosion. Obviously some of the problems
are,. for all practical purposes, beyond present management
capabilities. Recent studies did suggest several management
actions which, if implemented and monitored, could result

in slowing or reversing these losses. These recommendations
included using alternative prescribed burning cycles in

the marsh, and continuing control of high nutria and muskrat
populations, as both of these grazers were considered to
adversely affect the structure of the marsh.

The Station Management Plan recognized the severity of the
marsh loss problem by recommending as a high priority objective
"the need to monitor/evaluate/attempt to control marsh loss."
To accomplish this objective, the plan identified the following
specific management strategies:

1) Development of a procedure to accurately monitor
annual fluctuations in nutria populations.
(See Section D.5.B)

2) Removal of excess nutria and muskrat in accordance
with the refuge's trapping plan. (D.5.B, H.10)

3) Development of alternative prescribed burning
program on one- to two-year rotations. (D.5.G)

4) Development and implementation of a project to
conduct management actions and evaluate their
effectiveness toward reversing wetland loss and
restoring lost wetland vegetation. (Section D.5.F)

Salinity intrusion to the upper reaches of the historically
fresh Blackwater River further compounded the problems of
marsh loss and ecosystem changes. (See Section D.5.f)

e
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2. Wetlands
a. Marsh

Aside from the management of refuge impoundments, current
refuge wetland habitat management occurs on approximately
12,000 acres of brackish marsh. The primary thrust is the
annual prescribed burning of 3,000" acres of predominately
Olney three-square marsh. The exclusion of fire to a sec-
tion of marsh south of Pools 3 and 4 is equally important.
Burning in that area is postponed until late winter in an
effort to discourage potentially extensive and destructive
snow goose feeding which historically has accelerated marsh
loss in that area. Indirect marsh management on the refuge
also occurs in monitoring snow goose populations and allowing
a maximum of 5,000 to overwinter on the refuge because of
their destructive marsh feeding habits. Nutria and muskrat
population monitoring and trapping are management tools that
also attempt to reduce potentially destructive marsh grazers.

b. Impoundments

Waterfowl habitat at the refuge is a trichotomy composed of
the impoundment system, the natural brackish marsh, and the
force account croplands. The primary objective of this
trichotomy is to provide and make available a diversity of
food crops for maintaining a healthy population of migrating
and wintering waterfowl.

Five rainwater-dependent pools comprise the refuge impoundment
system. These impoundments (Pools 1-5) contain approximately
243 acres at full pond levels (not including flooded timber

in Pools 1, 2, and 4 and emergent marsh in Pool 4). In 1991,
all refuge impoundments were eventually drawn down or pumped
dry during the summer months to encourage emergent natural
moist soil vegetation or to plant refuge agriculture crops on
higher elevations.

Unusually dry weather conditions with very little rainfall

and unseasonably warm weather persisted throughout the fall
and early winter of 1990. Light rainfalls in December had
done little but moisten the lowest of elevations in all refuge
impoundments; 1991 arrived dry. During a three-day period
(January 6-8), the essentially dry refuge impoundments received
the first significant amounts of water in the form of snow,
sleet, and rain. By the end of January, two more rains had
brought Pool 4 to full pond level and Pools 1, 2, 3, and 5

to levels near full. Waterfowl use in impoundments increased
dramatically following each rain and subsequent rise in pool
water levels as more moist soil plants and croplands planted
in grain were made available by the water level rise.
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The vast majority of the spring migration of waterfowl occurred
early, around the full moon on February 28 and the first week
in March. Refuge pools were partially drawn down in mid-March
to increase waterfowl use by the remaining birds on residual
moist soil plant foods and invertebrates. Further drawdowns

in Pools 3 and 5 were done in mid-April to prepare for planting
croplands adjacent to those impoundments and for anticipated
construction of sub-dikes in Pool 3. Pools 1 and 4 were drawn
down approximately one month earlier than previous years.

This earlier drawdown favored a greater volume and diversity
of moist soil plant food production, which received extensive
waterfowl use upon reflooding during the fall. Water level
gages were defective on the interior of Pools 1, 2, and 3 and
were relocated and set in concrete. Exterior gages for marsh
water level readings were also installed exterior to Pools 1,

3, and 4.
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New water level gages in impoundments were
installed this summer at locations designed

to prevent winter ice damage. This one inside
Pool 1 is mounted to piling that supports a 6"
Gator electric pump. LPH 9/91
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All old water level gages were defective in elevation by
varying degrees, making guess work out of water regimes.
This one at Pool 1 was lag-bolted to the concrete wall

on the outfall end of the water control structure. All
gages were reset with 0.0 at sea level. LPH 9/91

Rainfall for gradual reflooding of impoundments was somewhat
limited during the fall months. At least this year we did
receive beneficial rains in late September, early December,
and again in late December to make moist soil plant foods
available to waterfowl. Programs specific to individual
impoundments for 1991 are as follows:

Pool 1

Pool 1 is a 30-acre impoundment at full-pool composed of
organic soil in the center portion, tending toward more
mineral/sandy soils in the shallow edges. Salinities for
the year ranged from 0.0 ppt at full pond levels to 2.0 ppt
at drawdown. Waterfowl feeding activity was good during
January and February as a result of much needed rainfall

the first week of January 1991, which shallow-flooded the
previous year's crop of redroot flatsedge and panicum.
Waterfowl use peaked during this period at 2600 Canada geese,
750 mallards, 120 black ducks, 550 pintails, and 250 green-
winged teal. Rapid partial drawdown by gravity flow was done
on March 20 to expose and make available any residual plant
foods or invertebrates for waterfowl. Final drawdown
utilizing the 6" electric pump was started on May 21, with
complete drawdown achieved by June 5. By design this was
approximately one month earlier than the previous year's
drawdown date in order to facilitate more complete drainage,
resulting in more extensive vegetation coverage.




Wading bird use in Pool 1 during drawdown in May.

LPH 5/91

Maintenance pumping in Pool 1 to remove excess

water in early June.

LPH 6/91
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Complete drawdown of Pool 1 on June 5 still left some
residual water pooled in center. Moist soil plants had
not sprouted by this date. LPH 6/91

Another June 5 photo of Pool 1 showing the extent of
pooled water remaining that would not drain because of
the silted condition of the existing old ditch (right).
LPH 6/91 ’
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TESTING! TESTING! An attempt to open old drainage ditch
in Pool 1 was made in July, using the Bombardier and back-
hoe attachment; result was helpful but conditions toward
the center of the pool were too wet and unstable. LPH 7/91

Pool 1 moist soil plant response by August 1. Shallow
water remaining in center retarded sprouting response.
LPH 8/91 : .

i




Maintenance pumping to remove summer rainfall and sub-
surface ground-water that collected at lower elevations
was required all summer. The vegetative response was
excellent and diverse: approximately 60% redroot flat-
sedge (lower and wetter elevations), 25% Walteri millet
(scattered and mid-elevations), and 15% panicum (higher
perimeter elevations).

PHOTO 1 OF 3: Pool 1 moist soil plant response by the
first week in September. Diversity and density were
excellent, with 60% redroot flatsedge, 25% Walteri millet,
and 15% panic grass as shown by this series of three
photos at different locations in Pool 1. LPH 9/91
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PHOTO 2 OF 3.

PHOTO 3 OF 3.
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Not only was Pool 1 diverse and dense - it was "rank,"
as referenced by these water gage faces. LPH 9/91

Pool 1: Walteri millet in foreground and redroot flatsedge
in background during first week of September. LPH 9/91
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Another attempt to open the drainage ditch in Pool 1 was
made during mid-September, using Region 5's high floatation
Gemco ditcher under more stable conditions. This effort
would have worked but, to our surprise, the ditcher was
received with major hydraulic and mechanical problems that
prevented its use this year. GAC 9/91

Waterfowl utilization in Pool 1 was excellent, especially
following each rain and water level rise. The first rain-
fall of the season for reflooding occurred the last week

in September. October's waterfowl use subsequently peaked
at 2000 Canada geese, 800 green-winged teal, 250 pintails,
and 400 mallards. Two more rainfalls occurred in December,
and foraging waterfowl use peaked for the fall season in
Pool 1 at 2500 Canada geese, 900 mallards, 1100 green-winged
teal, 600 pintails, and 25 black ducks.
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Waterfowl response to moist soil plants in Pool 1 was
excellent. Geese in this December 4 photo seemed to
prefer the larger seed heads of Walteri millet. ILPH 12/91
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Following each rainfall and water level rise, waterfowl
use of Pool 1 intensified. LPH 12/91




67

During mid-December, pintails and green-winged teal
seemed to prefer to feed the upper shallow edges of
Pool 1 in search of the smaller seed heads of redroot 1
flatsedge and panic grass. LPH 12/91

Pool 2

Pool 2 is a six-acre impoundment with organic soils.
Until 1990, Pool 2 was a permanent water impoundment
maintained for waterfowl brood habitat and as a potential
water source, when full, for shallow flooding of Pool 1
when needed. Salinities here were 0.0 ppt all year.
Lotus has choked the impoundment for years. Willow and
sweetgum dominated the edges until the summers of 1990
and 1991, when approximately 80% of the brush and woody
growth around the perimeter was removed, opening a corri-
dor between Pools 1 and 2 and the adjacent agriculture
cropland to facilitate waterfowl access and use in both
pools and fields.
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Pool 2, in early August, was choked with lotus. More
brush and woody growth were removed this summer from
the pool edges (right and center background of photo)
to promote waterfowl access and use. LPH 8/91

In January and February, waterfowl use of Pool 2 - primarily
as a loafing/resting site - was intermittent, with peaks of
only 900 Canada geese, 100 mallards, and a few green-winged
teal and pintail, since the lotus had no food value for
waterfowl. Rapid drawdown started March 20 and was completed
the last week in June. Vegetative response was the same

as in previous years: almost 100% coverage by lotus, with
small interspersed areas of water starwort and primrose.

In mid-summer, the refuge "boneyard" was relocated from the
Pool 2 site, and additional brush/trees were also removed.
Pool 2 did not accumulate any rainwater until early December.
Waterfowl use for a loafing/resting site peaked the remainder
of that month at 500 Canada geese, 300 mallards, and 25
green-winged teal.
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The old refuge storage area/"boneyard" was removed
(left background), as were additional trees/brush
from the Pool 2 dike road (left foreground). LPH

Pool 3

Pool 3 contains approximately 117 acres at full pool and is
primarily mineral in soil composition. Salinities for the
year ranged from a low of 0.0 ppt at full pool to a high of
2.0 at drawdown. Good waterfowl foraging use occurred in
the impoundment during in early 1991, when reflooding of
1990 plant growth was finally realized. A moist soil area
of approximately 68 acres, which provided an almost solid
stand of Bidens, peaked in waterfowl use at 2500 Canada
geese, 5900 mallards, 425 black ducks, 600 pintails, 175
green-winged teal, and 400 swans. A 21l-acre planting and
flooding of sorghum adjacent to the moist soil area boosted
peak use to 3700 Canada geese, 6200 mallards, 475 black
ducks, 120 green-winged teal, and 80 pintails. Another
planting of 6 acres of German millet attracted peaks of
1500 Canada geese, 1050 mallards, and 45 black ducks.

Pool 3 received a rapid partial drawdown on March 7 to
increase availability of remaining moist soil plants and
invertebrates to waterfowl that had not yet migrated out

of the refuge. Increased duck use resulted (mainly mallards,
black ducks, and pintails). Approximately 450 swan also
found the moist soil area very attractive during this period.

L
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The 22-acre willow/brushy area in the south end of Pool 3
gets consistent and heavy use by all species of waterfowl
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