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M. Herb Lewis
August 18, 1947 April 1 1 , 1992

Herb volunteered a total of almost 1,00O hours in his 5+
years of ref uge service. His primary f ocus was the
Loggerhead Sea Turtle Nesting Program, though he was also
the organizer of both the annual Beach Sweep and Youth
Fishing Rodeo. He was involved in almost every phase of the
volunteer program on both Alligator River and Pea lsland
Refuges. During '199?, he received the State TPIA Award and
the USFWS Director's Award for Outstanding Contribution. He

was named Outstanding Volunteer for the Refuge in 1 991 .

Diagnosed in January, 1992, h€ lost his short, but fierce,
battle with cancer in April of the same year.

The 1992 Annual Narrative Report is dedicated to the memory
of M. Herb Lewis - "Mr. Turtle".
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INTRODUCTION

Alligator River National Wil-dIife Refuge is approximately
1-51-1000 acres in size and lies at the eastern end of a broad,
flat, and swampy peninsula in northeastern North Carolina. Most
of the refuge is located in the mainland portion of Dare County,
with some land reaching southward into Hyde county. The refuge
is part of a ,five-county region bounded on the north by the
Albemarle sound, oD the east by croatan and pamrico sounds, and
on the south by Pamlido Sound and Pamlico River.

In the spring of 1984, Prulean Farms, the owner of most of what
is now Alligator River NWR, withdrew its permit apptication for
clearing forested wetlands and dissolved its organization. AtI
property was transferred to Prudential Life Insurance Co. After
more negotiation, Prudential decided to donate a total of
118r000 acres in Dare and Tyrrell Counties.

Before the donation was made, Prudential requested an rradvanced
rulingtt from the Internal- Revenue Service. Origi-nalIy, the
donation was to be made to TNC who planned to transfer the land
to the FWS. fn order to give anttadvanced rulingrr, IRS required
the donation be made to a federal- agency so as to become a part
of the public domain. Hence, the decision was made to make the
donation directly to the Fws. The Fws accepted titre to the
land on March 15, 1984.

Since the decision to donate directly to the FWS was made rather
abruptly, direct service involvement did not occur until two
weeks prior to the actual deed transfer. Although other
management options existed, sueh as managing the area as arrcoordj-nation arearr with the State, the decision was ul-timately
made to designate the area as a NwR and to move forward with
appropriate funding and staffing. The 1988 acquisition of a
functional farming area (approxirnately 5,100 atres in size)
rounded out Alligator Riverrs potential to include waterfowl
management on a najor Ieve1. This area is managed as moist soil
units and cultivated fields (using cooperative iarmers). Future
management will include the restoration of some of the acreage
into wooded swamp.

A porti-on of the original donated acreage (approximately 61000
acres on the west side of the Alfigator River) was transferred
to Pocosin Lakes NWR in l-991 due to the cl-ose proxj-mity of these
lands to that refuge. At the same tj_me, dD additional 10,000
acre tract (the Dare Pocosin) was acquired in conjunction with
the Pocosin Lakes property and added to All-igator River Refuge.
Acquisition goars for Alligator River are to have contiguous
l-and on the east/south sides of the Alligator River.



The vast expanse of undisturbed swamp forest and wetlands on the
refuge contains many irnportant wildlife and ecological re-
sources. Since much of the Pamlico peninsula has been developed
by clear-cutting, peat mining, and agricultural conversj-on, tfris
area remains as one of the most remote and dj-verse swamps in
eastern North Carolina. Principal natural communities in the
refuge include broad expanses of non-riverine swamp forests,
pocosins, freshwater and salt marshes. Its isolation and
undisturbed quality add to the value of its rich wildlife
habitats. Thg Alligator River area is part of the northern
border of the American alligatorts range and remains as one of
the last stron$holds bf the black bear in North Carolina and the
nid-Atlantic coast. ,The refuge also provides habitat for the
endangered red-cockaded woodpecker and migrating bald eaqle and
peregrine falcon.
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A. HTGHLIGHTS

Wet weather .acquisition request for Ark sent to RO, (See
Section B. )

Laurel and Hardy go timber cruising .(See Section F.3.).
Red WoIf Project reaches S-year mark . (See Section G.2.).

Volunteers have another banner year! (See Section 8.4.)

Maintenance fadility .finally! (See Section I.1.)

Volunteer Don Perry received L992 Regional, Directorts Award from
RM ilohnson. L/93 BWS

B. CLIMATIC CONDITIONS

WET! ! ! Thatrs the weather word for L9g2! Atthough total
rainfall for the year was only 9.64ttabove normal, the summer
months made the staff think about getting wood together to build
an ark! June rainfall totaled 11.66" (high of 5.79'r in 6 days)
and July rainfall total-ed 14.33rr (high of 8.44" in 7 days) . The
refuge was fortunate to have a new fire weather system to more
accurately record weather data for this refuge (see Section F.
9.). Previous weather data was gathered from the Cape Hatteras
Weather Station, which has weather that is very different from
that on the nainland where Alligator River NWR is located.
Temperatures were up overal1, about 1.5 degrees above normal for
the year.



C. LAND ACOUTSTTTON

L. Fee Title
Appraisal a^c^t^av1t_ig1 by Realty on inholdings continuedthroughout rss2. EfforaJ.!: obrilate-Fy-92 funds received forinholding purcha="= *"i-ri.tn ;;i;'ii;iiea success : appraisalson only three. properti-es were_ approved and sent to thenegotj-ators. 

_ 
Titl.e -ipsue9, 

couplea- witr, widely variable landvalues of nroperties 'trrat, ror^ the 
"rnost 

part, -n*" 
highwayfrontage, 

"otopii""i"a t;;normally stow process. Also, most ofthe properties. in qrr"=iio. are forested and must be cruisedprior to appraisal 
"trpi"ti"r,.

Appraisal activities were also initiated rate in i.ggz on about11,000 acres of parnlico Eco Managemerriprop.rty in Hyde county.That part of this property beirig 
"*u*ir,"a incruaes' tne 4, gooacre swan Lake Tract ana tne s,l-oo ;;;; Bear paw Tract bothtracts are considered very- irnportan!- o" the staff since theyborder the refuge on z slaes.- nriort= to cruise both tractsbegan in December by nearty and.refuge foresters. The Natureconservancy has cornnittea tt u==i=iir,6-i' acquisition efforts.

Development of a ppp pu"Ilg:, f3r. ex_pqn{ing the acquisitionboundary remained at a'-virtuar "stanaltir-l" throughout rg92.The refuqe wrote an EA ror ttris a"""*""t in r_991, but no actionhas been taken by Realtt G compr-eti-.q ih" ppp document. Refugeproposals became involvLd in a-larg"f 
"irort to devel0p ,,finaIr,acquisition boundaries tor arl or" 

"u=Lr., Nc refuges and ARwestablished the aequis j.iion priorities. proj ect _devet_opment
Biologist Krammer visited ^the - -;;;;;" i,o/J,s to discussd i f f erences betw""r, r"i.tqe- a na 

-anw 
p-r*Jpts a r 

= 
.

2. Easements

The easement agreementfsland Tract expired
with the owners of theduring 1992. Efforts

4r800 acre Durant
were underway torenew this agreement as 1992 ended.

Efforts were also initiated late in J_gg2 to obtain an easement/lease on the r-0, 000 ."r" Lux narlns 
-pJoperty 

adj acent to therefugets south Jcoundary. An agreement for this property and theDurant rsland Tract aie needed for thl red wor-f program. Atthis point, it appears that a partneils Agreement with theselandowners may re- itre easilst- (and ili"r.""t) way to acquire theright for wolves to utilize these private l_ands.
The refuge negotiated a Memorandum of understanding (Mou) withJohn Hancock tife rn=urinc" (philaderprrra, pA) in 1990 whichdesisnated app*roxim.a"iy-;;, odo 

-;;;;;-5i,rirn., 
H..,"t"i properryas a conservation easement' of anmWn. 

-- The easement i_s tre-mendously important in itrat, since september 1987, project
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personnel have retrieved 4 different wolves that on 5 occasions
wandered onto lands covered by the easement. The errant wolves
had to be retrieved in order for the project to maintain com-
pIi-ance with federal regulations.

After over a year of periodic writing/rewriting, an easement was
issued to the NC Forest Service for their use of l-.9 acres of
refuge property as part of their Sturnpy Point Shop Complex.

3. Other

The Stumpy Point BaII Field issue remained unresolved through-
out l-992 (see l-991- narrative for an in-depth discussion of this
problem). After receiving tentatj-ve verbal approval from the
county for a 35 acre land exchange, the issue was referred to
Realty for appraisals of both tracts. Because of problems with
the initial appraisal (which attempted to show egual l-and values
for the two tracts to facj-litate an exchange), it became
necessary to request USCOE wetland determination(s). These
determj-nations and surveyor blueline prints with acreage
determinations were provided as requested.

The East Lake Methodist Church land issue also remained unre-
sorved throughout 1"992. The soricitor's office finally took
initiat action tate in L992 a new lawyer was assigned. The
issue was further cornplicated (as if anything else was needed! )by the fact'that the Dare county school Board also has some
right of ownershj-p to the 5 acre tract being craimed by the
church. Refuge staff and the churchrs lawyer hopefully resolved
this new problem; the school board has agreed to waive any
ownership rights. It is anyoners guess when this matter
(ongoing since 1990) will be finalized.

D. PI"ANNTNG

2. Management PIan

Annual management planning compreted and approved included the
water management pIan, cooperative farming agreements on 4,5oo
acres, and prescribed burning prescriptions on 4r5OO acres
(l-,500 acres of pocosin habitat).
The refuge fire management plan was revised as directed by RO.

A Hurricane Contingency Plan was written and approved.

Handicapped accessibility evaluation of all facilities was
completed.

After considerable refuge effort to initiate it, a public use
Review was completed by Ro June 8-10. Following this revj-ew,
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the refuge staff developed a draft Public Use Plan which was
eventually approved. See Section H. for details of this plan
which will direct the development of badly needed public use
facilities (trails, kiosks, signinq, etc. ) .

Under the authority of an existing MOU, the refuge staff again
conducted extensive surveys of select wildlife species on the
Air Forcers Dare County Range. Survey results and management
reeommendations for red cockaded woodpeckers, black bears, and
alligators wefe submitted to the Air Force in November (some 60
pages of reports) and required roughly 6 months to complete.
The Air Force provides funds for this work.

3. Public Participation

The pubtic hunt information meeting was held in September.

A series of public information meetings were held throughout
eastern North Carolina during August to summarize results of the
first 5 years of the red wolf reintroduction effort. The pos-
sibifity of expanding the reintroduction area west of the river
(to include Pocosin Lakes NWR) was also discussed. Part of this
process involved briefing the commissioners of 5 eounties. Very
few negative comments were received pertaining specifically to
the wolf reintroduction itself. However, the refuge staff was
subjected to severe criticism stemming from other issues in-
volving the.service (1and acquisition, pubtic use programs, FWE
comments/consultation on development projects, etc. ) . It is
hoped that the Regional Directorate will not a11ow what the
refuge staff views as efforts to rrblackmailrr the Service over-
ride decisions about expanding what has proven to be a hiqhly
successful experiment with the red wolf.

4. Compliance with Environmental and Cultural Resource Mandates

The preliminary fietd investigation report of the archaeological
resources present on the proposed headquarters site (Roanoke
Island) completed by a Park Service archaeologist indicated that
a fulI scare ground survey was needed to iden-tify specific
sites needing further investigation. Based upon this recom-
mendation, a contract (using salary savings from a vacant
position) was issued to Coastal Carolina Research, Inc.,
Tarboro, NC to perform an Identification Survey of the sj-te.
The survey, completed in October, revealed the presence of 4
sites on the 35 acre tract. Two of these sites may be can-
didates for listing and will require further investigation if
development plans call for soil disturbance in the vicinity.
Application for USCOE Section 404 permits and Section 40L State
water Quality certification covering the replacement of 3o
unsafe wooden bridges with WCSrs and fill was made in December
of L991. The EA, section 7, and FoNSr for this work received RD
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approval earlier. Due to the fact that the county had vigor-
ously opposedi sinilar reruge p-roject involving 3 structures i-n

t-990, RM Johnson and DRM Noitsing-er rnet individually with each

;;;;iy--commissioner, the county planner, and. county manager

during January of Lgg3. . erlnougi ini" effort did not result in
$;-;e";it iJ="i"g their requiled .permits (the ordinance re-
guiring county permits ^was 

pissed. iir response to the refugers
404 permit application for 3 structures ii rSSOl, the.USCOE did
issue the 4g4"-ter*i-i= in March. Water quality certification/
coastal zone consistency deierminations w6re reteived in April'
obviously the countyrs intent was to stop uscoE from issuing 404

;;;ia;-3ir,"" a norrnal requirement of UScoE is for the appli-cant
to obtain all other n"""=".iy permits.. Since the county did-not
see fit to issue their permiiis; in. a tirnely manner, the refuge
began the niiage replicemeni project in early sunmer' No

further contactJ from the county were received on this issue'

USCOE 404 permits for plowing firebreaks were received in April'
i["- "p-p116ation 

f or €hese ferrnits , made in October 1991 ' was

delayed pending action fV wii*inqtbn D.istrict USCoE on issuing
a regional g";"r.f- p"rrnl-t """"ti"q 

fireline construction and

plowing moist soil ,r-nits. eifigat6r River staff had initiated
the action to obtain the r"qio"ir permit. The regional pernl!
itself was issued - in fact, the 404 permit referenced here fell
under the "*fi"if" 

of thi; general -pe-rrnit. other eastern Nc

refuges .r" -=t-irJ experien.ittg extdnded delays in receiving
;;;l;;t speciiic appro-va1=- fa cJndit-ion-of the regional perrnit) '
hop6tnffy-, this pr6b1". can be resolved in the future.

5.

The Fire science Lab, usDA Forest service, Missoula, Montana'
initiated a .esearcn project entitled rrHeat Transfer into Duff
and organic soitsr duriinrj Loez. Mr. Roger Hungerford, principle
investigator, and several other BIFC statt vislted the refuge in
July to seteci =t,tay sites. They returned in November for a

week to collect =oit samples. hesults of this work should
q"""t"te quiaan"" .= to soil moisture levels that inhibit ground
fire development in the peat soils of eastern North Carolina'
This information is badly needed as the refuges. herg have begun

the process oi-irpr.*entLng large scale prescribed burning'

A cooperative agreement was finalized with the university of
Tennessee :_nitiating brack bear research on Alligator River'
This work, ".,titt"a 

I'Population Dynamic of tlt" Black Bear on

Alligator niver 5wn,,, wiit concentiate on developing population
estimates, age and sex ratios, and indi-ces for tracking trends/
changes in population fevefs.' Dr. Michael Pelton is the prin-
ciple investi-g"i"r, with Dave Brandenburg assigned to do the
field work. tiapping began in october and by mid-December, when

ef forts to trap'ri"rJ coricluded for the year-, 25 bears had been

;igg"a. rnigiaf funding for this work cime from salary savings'
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It should be noted that black bear is a priority species at this
station - objective levels for population maintenance have been
established. The refuge has been pressured to open a hunt by
the public and NC Department of wildlife Resources.

.'.ri :a
+,.3*' t'G-'.

' .siiE

In 5 weeks, UT Researsh Assistant, David BrandenbUtgr hact
captured 25 bears around the farm units. 10/92 DB

In a similar rrveintr, the refuge staf f participated in bear bait
station studies at the request of the NC Wildl-ife Resources Com-

mission (NCWRC). Several different types of baits, lures, etc'
were placed on transects over a 2 month period. Track counts
were also conducted at 1 week intervals during this same time
period and at the same transect location. ResuLts from our
Ltfort and those from several other locations wiII be evaluated
in hopes of developing reliable indices applicable to eastern
North Carolina

The Air Force provided funding to initiate a long term Atlantj-c
White Cedar regeneration project. White Cedar, on both the Dare
county Range u"a the retuqe, was virtually cut out.during the
nid-fbeors from timber reservations issued by the prior owners.
The refuge alone has in excess of 5,000 acres of clearcuts
resulting tron this operation. To a large degree, these areas
have not regenerated. Very litt1e success has been realized by
public agencies or private forest industry in large scale cedar
i"g"ner.Lion effortl. This wetland species has very specific
site requirements and virtually always reproduced in even age
stands. Due to the sites involved, mechanized site prep/
planting is virtually irnpossible.
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The initial funding for this effort, $LsOK, was transferred to
the refuge late tn 1992. The efforts to date have concentrated
on inventorying some 500 acres of refuge clearcuts initiarly
examined in 1988-89 to determi-ne i-mpacts of competition on
persistence of existing advanced regeneration. Plans call for
planting test plots in t93-t94 to evaluate site prep methods
with large scale planting to occur beginning to l-995. One of
the current problems is the lack of 'a reliable supply of
commercially' grown seedlings due to unknown nursery culturat
practices. A co-op agreement was developed with the u.s. Forest
Servicers Southern Forest Experiment Station Seedtree Lab at
Mississippi state university in hopes of developing a data base
for use in the project (optirnurn cone collection date(s), seed
extraction technigues, germination requirements, seed viabitity,
etc. ) . The refuge staff collected roughly two bushels of cones
in December for the Labrs use. Other objectives of the project
include evaluating site prep methods, stocking rates, imple-
menting water management, and modifying existing harvesting
methods in order to possibly obtai-n natural regeneration.

An SUP was issued to the NC Extension Service at NC State
University for implementation of a long term research project
entitled rrsustainable Agriculture in eastern Nc'r. principle
investigators are Dr. John Anderson and Dr. pete Bromley. The
Extension service has received long-term funding, $L.o mil1ion,
for this project which wil] strive to deverop methods for and
demonstrate sustainable agriculture on a rarge scale basis. The
4,500 acre refuge co-op farrning program will be nodified toinclude several farrning practice/crops as part of this effort.
The Extension service wilr actually farm roughly l-oo acres. Two
other privately owned farm operations in eastern North Carolina
have agreed to participate in this effort.
L9.g term impacts of agricultural operations on quail popula-
tions will be a spin-off to the sustainable agricurture work.
PhD candidate Bill Pa1mer will direct this 3 year effort whichwill evaluate impacts of rrcleanrt farrning compared to sustainable
agriculture opefations. As part of this etfort, all existingrefuge firter strips/set aside fierd borders will be put baciinto culti-vation on two 5oo acre brocks. The remainder of the
farm will serve as a control. Palmer anticipates marking 5o-1oo
quail each year with radios in order to evaluate nest site
selection, hatching success, mortality, food habits, etc. NC
State anticipates having 3 to 5 people j-nvolved in both projects
on the refuge for at least 6 months each year.

chris Devine, graduate student at Duke university, is developing
a Grs system for the refuge as part of his Masterrs Degree
requirements. The refuge purchased the scans and chrisdigitized all physical features (roads, streams, lakes, etc. ) .chris and an assistant spent a week qround truthing vegetativetypes. Atlas software is being used.
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An SUP was issued to Robert Young, Research Associate, Dept. of
Geology, Duke University, for conducting research on sea level
rise. This work, funded by the Servicers Wetland Research
Center, will utilize several locations along North Carolinars
east coast. The work consists of establishing numerous bench
marks on transects, completing exhaustive vegetative surveys,
and collecting soil profiles along the marsh/forest interface.
Robert selected the Muddy Creek drainage adjacent to Long Shoal
River as one of his study areas and established all the
necessary Uenih marlis during May. This site will be examined
yearly through at least l-995.

6. Other

Numerous requests for Engineering Services were submitted during
the year foi replacing underground fuel tanks, construction of
addilional rnain€enancJ facilities (poIe sheds, oil house, bridge
replacement, WCS installation, graveling roads, constructing
p.ixing areas, etc., etc. Most were acted upon within a

reasonable period of tirne.

E. ADMINISTRATION

1. Personnel

Left to Right - Front Row:
Middle Row:

Back Row!

*New 1993 Fire Crew

9, 23, 3, t4
Roepcke:t , 25 , 2L, L3 ,
2, Craddock*r 24, 22,

xo, 4, 6, 1

L2, 7, 15
L6, L8, L7,
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l-. Jim Johnson, Refuge Manager, cM-13, EOD 05-05-91
2. Robert noffsingerl Deputy Refuge Manager, cs-l-2, EOD

04-13-87
3. Jonathan Windley, Supv. Refuge Opr. Spec., GS-09, EOD

02-2 6-89
4. Steven Fowler, Forester (FMO), GS-11, EOD OG-30-91
5- Michael Phi11ips, wildlife Biologist (Red wolf), es-rz,

EOD 06-2L-87
6. Michae] Morse, Wildlife Biologist (Red Wolf), cS-07, EOD

04-08-90'
7. Bonnie Strawserr, Wildlife Intrp. Spec., cs-1L, EOD

12-31_-80
8. Angela Elmore, Refuge Technician (pea Island), cS-07, EoD

o4-L9-82
9. James Beasley, Refuqe Technician, GS-07, EOD 05-26-85

10. Arthur Beyer, RefugTe Technician (Red Wolf), GS-06, EOD
L2-02-90

l-l-. Jennifer Dagen, Refuge Technician (Red Wolf), GS-05, EOD
06-3 0-91

L2. Beverly Midgett, Office Assistant, cS-06, EOD 10-06-71
13. Janice Lane, office Automation clerk, GS-04, EoD 03-25-90
L4. J. Bruce Creef, Crane Operator, WG-10, EOD 04-21_-75
15. Alan Emery, Autornotive Worker, WG-09, EOD O5-22-gg
16. Jonathan Powers, Eng. Equip. Opr., WG-O8, EOD O4-24-Bgl-7. Doak Wilkins, Eng. Equip. Opr. (pea Island), WG-08, EOD

02-28-88
18. Murphy Peterson, Eng. Equip. Opr., WG-08, EOD O4-22-9O

Temporary part Time

19. Edward Zakrajsek, Biorogical Tech. (NTE l- year), GS-05,
EOD 05-05-91_

20. Belton Gray, Jr., Forestry Aid, cS-04, EOD 05-05-91_2L. Any Midgett, Forestry Aid, GS-04, EoD 05-05-91
22. Bobby Govan, Forestry Aid, GS-04, EOD l_0-06-9123. Eric Meekins, Forestry Aid, cS-03, EOD IO-04-9224. Tami Stanberry, Forestry Aid, GS-03, EOD l-o-O4-g225. Nolan Ambrose, Eng. Equip. Opr., WG-08, EOD 10-04-9226. stephen Grant, Motor Vehicl-e oper., wG-05, EoD 05-05-91

The following employees were promoted in 19922

January 26, Janice Lane, clerk Typist to office Automation
Clerk, GS-04.

May 3, Bonnie strawser, park Ranger (Refuge Ranger) to park
Ranger (fnterpretive Specialist), GS-t_l_.

May 5, Jirn Johnson, Refuge Manager, GM-13.

June 14, Murphy peterson, Traetor operator to Engineerj-ng
Equiprnent Operator, WG-08.
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August 9, Michael Morse, Refuge Technician filred the wildlife
Biologist, cS-07 position.
crane operator, Bruce creef was serected for a wG-10 NTE I year
appointrnent effective October 4.

An accretion of duties was sent in for steven Fowler for a GS-L2. No action has been taken as of end of year. Hopefulry, thiswill be resolvbd early next year.

Edward Zakrajsek fillbd the position of Biological Technician,
Gs-05 on a NTE 1 year appointment effective June 26. He works
seasonally as a firefighter; the remaining time is spent on the
Red-cockaded woodpecker study. prior to this, he was a Forestry
Aid.

The Refuge had 8 fire fighters during ]-992 compared to 6 lastyear. Two Forestry Aids and l- Engineering Equipment operator
were hired. one other Forestry Aid and Engi-neering nquipment
Operator were selected but declined the positions while waitingto report for duty. There was not enough time to make anotheiselection for these positions. They witt ue filred in 1993.

Jennifer Dagen filled the Refuge Technician, GS-05 position on
November 15..

The GS-1L Refuge Biorogist posi-tion, vacant since 1991, was notfilled in 1992.

The cs-s/7/9 Refuge operations specialist position at pea
fsland, vacant since i-991_, was not fi]led during ),992.

2. Youth Programs

The ]-992 Alligator River ycc program j-nvolved onry 1 enrollee.Robert sawyer had worked on the refuge during the lggo and i-991proqrams and was rehired as a youth LLader ror tne Lggz program.

Robert was utilized as an assistant/helper to individual staff
as the need arose. Because of his personal- characteristics and
his faniliarity with the refuge and staff, this method worked
very weI1. Robert proved to be a tremendous asset to the refugeduring his I week tenure. when not in his tassistantrr role,
Robert worked on general maintenanee/ management projects withthe fire crew. Among their assignments werL trail maintenance,litter. pick-up, signing, installation of WCSrs, andparticipation in several bird banding trips.
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4. Volunteer Programs

This was another banner year for the ARNWR volunteer program.
There were L8,7OG hours donated by 403 individuals. A
categorization of vorunteer hours for FY 1992 is as follows:
4r000 - maintenance; grOOO - biological support; 4,706 - public
use; and l-rO0O - administrative.

The Red wolf Project has contj-nued to draw a number of correge
students and/oL recerit graduates that vol-unteer blocks of time.
During 1-992, over 6rOqO hours of vol-unteer tirne were donated by
5 individuals in red wolf caretaking positions.

Nino Badridze volunteered for 9 months with the Red WoIf pro-
ject. Nino is a citizen of Georgia (former Soviet Union); her
father has conducted behavioral research on gray wolves most of
Ninors life. She provided much insight for the program
especially the captive colony.

The refuge utilized 8 student interns during 1992; 5 worked with
the Red Wolf Project, as indj-cated above. Several interns
worked with public use and/or general biological/rnaintenance
work at Pea rsland. Dr. charles Howes (charlie) worked for L2
weeks, taking the lead on the Atlantic white cedar project. A
fuII professor for the university of Kentucky systern, charrie
used his sabbaticar for fiel-d work experience. rn his final
report, he assured us that in times when he sunk chest deep inthe pocosins or had to attempt to sweet-talk an arligator olf a1og, that he was, in fact, rrexperiencing field biology".
Charlie was a tremendous asset with this project.
Volunteers provided support in almost every facet of refuge
work. By the end of 1,992, almost each day incl-uded a rrrecep-
tionisttt in the front office in Manteo answering the phone ana
assisting with assorted office duties. Some wrote letters and
handled public inquiries. The volunteer program also provi_ded
vorunteer assistance for pea rsland Refuge. For details onthese activities see section E.4. of the pea rsland narrative.
Recruitment activities for 1992 were not major, but spontaneous
efforts were made whenever the opportunity presented itself. At
this point, most new volunteers are recruited by current
volunteers.

The rrTake Pride in Arnericatr recognition program has given giroups
more incentive in volunteering their efforts to benefit public
Iands. wrs strawser has continued to act as the Dare county
Coordinator for Take pride in America.

In April' a van fu1l of volunteers and WIS Strawser traveled toRaleigh to receive awards naming the Refuge volunteer program,
Herb Lewis (posthunously), and Kris xristotfersen as winnels i;
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the North carolina TPrA Program. Mid-year, wrs strawser,
volunteers Kris Kristoffersen and Gina Knollenburg (for Herb
Lewis) accepted 5 Directorrs Awards from John Turner. The
Manteo ADAP (a handicapped adult program) also received a
Directorts Award. The Alligator River NWR Vorunteer program
received recognition for being a finalist in the National ipra
Program.

Volunteer Kris Kristoffersen prepares for
hunting seasonl A/92 BWS

During volunteer week, an open house was held at the Manteo
office. Approximately 100 volunteers participated, visiting
with the staff and receiving a volunteer coffee mug.

Late in 1-992, w€ received notif ication that the Al-ligator River
NWR volunteer Program and Volunteer Don perry had each beenselected as 1,992 Take Pride in America winners at the statelevel. Their nominations, plus Manteo ADAP and the Outer BanksSurfrider Foundation will be forwarded to Washington to competeat the federal Ievel.
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In September, the annual Awards Ceremony of the Dare Voluntary
Action center was he1d, and Refuge Vol-unteer Don perry received
a beautiful engraved silver bow1, the Governorrs Award for
outstanding Volunteer service. Don arso received the usFws
Regional Directorrs Award for Outstanding Volunteer Service.

Refuge volunteers continued to work through their non-profit
organization, the coastal wildlife Refuge society, to benefit
the refuge. For details of their accomprishments during 1-9gzl
see Section H.1-8. of 'this report.
cumulative hours tarried through september 30, ir992 yielded s6
awards. Certificates were awarded to:
L00+ hour certificates were presented to: Adele Mathers, Dana
Powers, Tonya Stevens, FiLz Sthreshlelr, Nancy Thompson, Tracey
Windley, Nino Badridze, Marilyn Knl-Eht, Paul Dumont, Tama
Cathers, Monique Kramer, John WriEhi;, Resha Ryan, Marlo
Shedlock, Charles Howes, Tim McCartny, Wayne Harris, Dave
Brandenburg.

Pins without rockers (250+ hours) were awarded to: Bilr Ackiss,
Nino Badridze, Marilyn Knight, Monique Kramer, Resha Ryan, Marlo
Shedlock, Charles Howes, Tim McCarthy, Wayne Harris, Dave
Brandenburg.

Pins with 50o hour rocker were presented to: Bertha Burris,
Henry Dagit, Marie vansickle, Nino Badridze, Marilyn Knight,
Monique Kramer, Tim Mccarthy, wayne Harris, Dave Brandenb"rq,
Dick Wood, Resha Ryan.

Pins with l-000 hour rocker were awarded to: Aylene Goddard, Don
Perry, Nino Badridze, Marilyn Knight, Monigue Kramer.

Pins with l-500+ hours rocker were awarded to: warren Davis, Ken
Dyar, Kris Kristoffersen, Nino Badridze, Marilyn Knight, Monique
Kramer.

Ken Dyar, Nino Badridze, Kris Kristoffersen, and Marilyn Knight
received pins with 2,ooo + hours rocker and Friend of tne netuge
Awards.

The refuge purchased special plaques for Nino Badridze (4,500
hours), Marilyn Knight (2tsOO hours), and Manteo ADAP (2rOOO
hours).

The L992 rroutstanding Volunteer" Award was presented to win
Copeland and Ritchie Buckingharn. Their names were added to theplacque in the office, and they received individual plaques to
take home.
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Establishing the volunteer program for these refuges requj_red
much time and effort in the beginning. Keeping the program
going demands ongoing effort and money commitment; however, the
refuge receives far more than it gives to the volunteers. As
always, w€ owe a debt of gratitude to our dedicated refug:e
volunteers. They set a fine example for all who see them.
Without them, so much work would be left undone. Without them,
the refuges would not be the same. .

5. Funding

FY 92, Alligator Rj-vei received the folrowing funding: rnitial
Allocations of 863.2 (126L/1262/LrL3) i oregon rnret Groj-n study
16.0i Co-op Student Program 7.6i Wetland Manage-rnent Education
7.Oi YCC I.5; Small Maintenance Projects 23.O. Reimbursable
Agreements: Wildlife Surveys & Monitoring 9.1, Pea Island Beach
Disposal 47.4, and Atlantic White Cedar 85.0. Construction
Carryover: Bridge Replacements LL4.7, New Maintenance Faeility
247.4. Staffing Seasonal Firefighters 53.2; Prescribed Burning
3.0; NUS Maj-ntenance of Fire Equip-nent 25.O. Equipment for
Presuppression: Boom Axe 40.0, K-G Blade 18.0, Slip-on Unit 7.O,
Truck Dually 18.0, Remote Weather Station 31.5, Low Boy Trailer
30.0 and Low Boy Trailer Modification 5.0, Engine Body ZI.O,
Mark rrr Pumps 6.0, Radios 3.0, Dump Truck 39.8, vehicre winches
4.5, Portable welder 3.0, Tires r.6, vehicre and Trailer Repairs
4.5.

FOUR YEAR FUNDTNG COMPARTSON

L992 1991- 1990 1989

L26I
L262
111_3
t97L
2821,
9Ll-0
9L20

460. l_

1_82. O

220.O
141_ . 5
362.r

52.4
327.9

390.7
204.1
200. 0
95.0

845. B

450.4

374.0
169. s
185.0

26 .8
22 .5

r17.2

349.O
135.8
1_60. 0

L7 .3
98. 1

6. Safety

This year a new Safety Committee was appointed for Alligator
River and Pea rsland NWRs. The members are Ros Jonathan
windrey, wB Mike Morse and Aw Alan Emery. The committee was
helpful in identifying unsafe working conditions, habits, and
attitudes at the refuge. They encouraged action to correct
these problems. The safety comrnittee met and developed a listof topics for rnonthry sarety meetings. The topics included:safety belt usage, battery recharging and jump starting, fork-lift safety, ladder safety, and boating sar-ety. Employees also
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completed CPR training and received certification cards from the
American Heart Association.

Alligator River and Pea rsrand Refuges ended the year with
33,760 hours worked since the l-ast lost-tine accident. Eo
Jonathan Powers and oAc Janice Lane each had a lost-time
accj-dent in ]-992. Both received minor injuries to the eyes.
other accidents that occurred during the year included: Ros
windley receivbd treatment for erbow tendinitis, ycc sawyer was
treated for an'itchy'case of poison ivy, and MVo Grant received
treatment to his righ! hand after it was mashed while position-
ing pilings. Two accidents involving vehicres were reported.
Volunteer Nino Badridze and RT Dagen each collided with parked
vehicles in the Alligator River NWR office parking area.

Also completed for 1-992 were revisieins and updates for the
Alligator River NWR and Pea Isl-and NWR hurricane contj-ngency
plans and fire pIans.

7. Technical Assistance

under a cooperative Agreement with the u.s. Air Force, the
refuge continued to provide technical assistance to the adjacent
Dare. county Bornbing Range on wildlife management. some of theactivities incruded the black bear study, red-cockaded wood-pecker surveys, alligator surveys, and white cedar study (see
Sections F. eind G. ) .

rn July, refuge staff met with Dr. pete Bromley from the NcExtension office to discuss development of a wiiatire manage-
ment brochure for private land owners (challenge Grant).

FMo Fowler, DRM Noffsinger, and RM Johnson met with researchers
from Boise rAFc in July to conduct prelininary planning on re-
search entitled trHeat Transfer in Organic Soilsrr.

WIS StraIAISer conducted a session in September for the televised
TPIA training for TpIA County Coordinalors in N.C.

RM Johnson and DRM Noffsinger met with Dr. John Anderson andBill Palmer from N.c. state university to discuss prans for a
sustainable agriculture and quai-l research project on AJ-ligator
River NWR.

RM Johnson and DRM Noffsinger provided technical assistance to
the University of Tennessee in developing a black bear researchproposal for Alligator River NWR (see Section G. ) .

In November, wIS Strawser conducted a Wetlands Education Work-
shop for local teachers at Roanoke River NWR.
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F. HABITAT MANAGEMENT

l-. General

F,ivecategoriesofnatural.,vegetated.habitatarefoundon
ARNWR: marshes, pocosins, mlxed-liardwood pine swamps, hard-wood

swamps, and whiie cedar =tt*p=' These are classified as

wetlands based on the vegetatibn present, the degree of soil
saturatio,', .od the hydr6-period. ARNWR represents. one of the
Iast renaining large iract's of pocosin-type habitat. along the
east coast. Although much of the refuge -is relatively un-
altered by humans, large portions have undergone.changes in
vegetation ""*p"rition'and 

hydrology caused by ditching and

canal dredging for acce"= .tta ioqging-purposes_._ The purchase of
the prudenti*i -f.r*Iands in uar?-h of - fg-s8 added agri-cu'tura'
land to the list of habitats'

2. Wetlands

InMay,after5monthsinthe4o4permitapplicationprocess'
the refuge finally received--. cotps oq engineers permit needed

for bridge replacement proj""t, tn'i"ft,involves the installation
of 38 water control strultures. The structures alIow safe
movement over the canals 

"y 
-fire equipment tttq better water

management for fire tr-,pp."t!io1 anO prescribed burning activ-
ities. The risers replace severely deteriorated wooden bridges

Otters are
restoration

among the
efforts.

from wetland
PS LL/92

man} rrcrittersrr that benefit
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at road intersections. Boards are placed in the risers up toground leve1 of the adjacent swamp/pocosj-n. These structures
have restored a more natural hydrological regime on approxi-mately 4t4OO acres of wetlands and partially restored lnother
3r000 acres.

This year, risers were installed at the intersections of BorrowPit Road and N.c._ Highway 264, Blueberry and Mirrtail Roads, Bay
and Milltail Roads, sandy Ridge and Butler Roads, Borrow pii and
Longcurve Roads, and'Lake worth Road. The restoration of thepast hydrology of the, area wil-1 continue with the installationof additional structures in Igg3.

Table L presents acreage by vegetative community/rand. usecurrently under fee title ownership. See previous narrati-ves
for in-depth descriptions of the various vegetative types.

Tab1e 1
Habitat Types

Ilabitat Type Approximate Acreage
Dare Hyde Total

White Cedar Swamp
Hardwood SwamD
Mixed Hardwood

-Pj-ne Swamp
Low Pocosin
Cane Pocosin
Tree Pocosin
Lakes/Open Water
Marsh
Farmland and

Moist Soil

5
l_1

6r900
11,700

36,000
18, 100

2,3OO
25, 500

1r000
25,2OO

5, 100

l_, 000
3r700

u'::o

2 ,60A

::

7 ,goo
15 r 400

42 | OOO
18, 100

2,3O0
28, l-00

l_, 000
25 | 2OO

5, l-oo

29
L2

2
l_9

1
1,7

4

Totals 100 L31r800 L3,300 145r100
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3. Forests

Forestry at Alligator River NWR was highrighted by 2 important
events last year. The first was the initiation of an Atlantic
white cedar regeneration project which is being funded by the
DoD Legacy Resource Program. partners in this project are theDoD, (the Dare Bombing Range Forester), the North carolina
Forest service Research Division, and the usFWS. Arr funding istransferred to, the refuge.

The initiar target fpr this project 'is to re-establish r2ooacres of cedar clear-cuts on the Dare Bornbing Range and l_5ooacres of cut-over land on the refuge. Very 1ittle work has been
done on natural regeneration of this varuable specj-es. Thisproject hopes to answer some questions about stocking levels,
regeneration techniques (both natural and artificiaf), seed
coll-ection and extraction and harvest techniques as rel-ated to
stand replacernent.

A common resident of the forestrands at Arrigator River.
3/e2 ircJ

The second event of i-nterest (although perhaps not to everyone)
was the possible acquisition of approxirnately t_l-,000 acres ofland adjacent to the Refuge's south boundary. This proposal
necessitated a timber cruise to estabtisn timber values, not apleasant prospect, since all the tracts were pocosin and aerialphotographs and experience told us that timber values woul-d be
l-ow to non-existent. Undaunted, and at the insistence of Realtyin Atlanta, we persevered. with the help of a Forester from the
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R-egional office, experienced cruisers from other stations andthe Forester and selected crew from AIligator River, we set out.
After extractilg a key member of our expedition from the cord,deep waters of a canar (where he decid-ed to exit a boat pre:maturetry andr_ not being able to swim, proceeded to neirrydrown) r we hefted our machetes anq began to cut rines throug[rthe surrounding jungle. (The rswimmelrr,, knowing considerauivmore about bbats then we at first gave him credit for, produceda change of clothes 'during the hlatus of crew parallisis re-sulting from intense l-augh€er and that lasted some l-5 minutes.Interesting how people compensate for lack of certain skilIs! )

on the very first cruise 1ine, one of our intrepid cruisers froma Refuge where beautiful hardwoods and pine grow in abundanceradioed to ask if he shourd talry the "Jawbri-arr'. Not knowingwhat the current market was at the time, r replied rryes, buidonrt take anything under 6 inchesr. usj_ng a cluster-protcruise method (the only method practical ou€side of a heli-copter), we eventually triumphed and firrnly established that dueto past 1.ogging, poor sj-te condi-tions, inferior tree species andinaccessibility that, by and large, the timber values were $o.oor slightly 1ess.'t

This exercise did. give us_ the always wel_come opportunity totraverse new.territory, make some discoveries aubit our l_ocalswamps and rrgo where no one has gone beforer at least not for along time without good reason such as escaping a sheriff,sposse.

our friends in Realty teI1 us that we have several thousand moreacres to look forward to in L993. Good thing too; we werebeginning to think we would run out of things to- do next year.
* Just kj-dding! we did, eventuarly find some pockets of tirnberwhich are marketable.

4. Croplands

The acquisition of the l-0,000 acre Prudential Farms inhol-ding inMarch, l-988 gave the refuge even grreater diversity or n.uit.t,
-ald a great potential for managed habitat for watelfowl, shore-birds, and wadihg birds. The tract included 5,1-oo acres ofcropland. Prudential had deveroped the area irom forestedwetlands by encircli-ng it with bit<es and pracing paralleldrainage ditches at 3oo foot intervars. rfiese aitctres, inconjunction with large reeeptor canals, moved. water to 2 rargepunp stations.. The pumps had the abirity to remove 250,000gallons of rarater per minute from the farm iieta=. pumping wasreguired to keep the area dry enough to farm. The reconversionof the area to wetland habitJt was Lasically sirnple - don,t pumpthe areas where plans call for permanent waier oi reduc" purniing
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on moist soil areas. This action was accomplished by judicious
placement of flashboard risers in conjunction with existing
aiXes and building smal-I, permanent cross dikes and ternporary
rj-ce dikes. In 1988 and l-989, management efforts concentrated
on the Twiford Unit (l-,355 acres) where the best water control
existed. In 1990, efforts expanded into the Creef Unit with the
installation of three water control structures which allowed
flooding an additional 3oO acres. Another structure was added
in the Twiford unit'restoring 1oo acres. six mires of dikes
were improved and revBgetated.

Heavy sunmer rains produced
soil production in those

excel-Ient moist
units recently

plowed. JCJ
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fn L991, Ducks Unlimited matched refuge funds through their
MARSH program to convert drained swamp and agricultural land in
the North Twiford Unit. DUts share of the cost was 922,500.
Seven water control structures with sand-cement bag headwalls
were installed and approximately 20,000 feet of dike constructed
and seeded, creating four units with separate water leve1 con-
trol. one unit was a drained swamp (96 acres), and 3 units were
prior converted agricultural lands (l-08, 135, and 65 acres).

The farming progran 'this year was limited due to various
obstacles encountered lhroughout the year. The refuge farm unit
for Lgg2 consisted of '1,r57 acres of moist soir al-ong with 7s
acres of corn left in the field. Although the refuge received
the necessary 4O4 permits for plowing moist soit units, un-
usual-ly large amounts of rainfall canceled plans for disking and
planting the different uni-ts. Early September vegetation
surveys revealed moist soil unit plant species composition were
at best averagfe. Refuge co*cp farmers were unable to plant
crops until l-ate in the sumrner due to unseasonal rain, which
resulted in record Iow yields for 1'992" Farrning program pro-
blems continued with 2 of the co-op farnlers becorning financially
troubled, and L farmer eventually filing for Chapter l_1
reorganization. Presently, co-op farming contracts are being
renegotiated to improve the farming program for L993.

9. Fire Managernent

Fire Management has realized continued progress at Alligator
River NwR. rn accord.ance with prans, the refuge has added 3
more seasonal firefighters, for a total of 8, and 1 (2 total)
additional firefighting equipment operator (FFEO) .

New fire equipment acquired over the past year included a
EracEor/boom-axe, 50 ton lowboy trailer, Terrevah, D6H, 300
gal lon wildland engine, KG blade for D6H, zoo gal1on slip-onunit for the Terraveh and a l-5 yard dump truck which was cost
shared (5O/5O) with 9l-00 and 2821- funds. Additional cache items
were also ordered to restock depleted iterns and to get closer toour goal of having a complete -5 person cache

The remote automated weather station at Alligator River NWR has
been collecting data continuously since first set up in March.
There is now nearly a yearrs worth of accurate, hourly weather
information which will be of great benefit to fire management,
as well as other Refuge programs, both for planning purposes and
historical records.

The cache was rnoved from the Buffaro city area to its newlocation at the recently completed maintenance facility. The
cache will be housed in a portion of one of the new bu-ildings
wl.rere badly needed storage space and security for these iternswill be adequate.
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The new D-6H LGP received in t92 wiII serve as an
initial attack fire nachine and provide badty needed
ability to clear roads . Z /92 ifCJ

As is typical, much of the season was spent in preparation for
wildfire and prescribed burn activities. Classes were taught inrrStandards for Survivalrr, S-211, S-130, 5-190 and, for the first
tirne this side of the Mississippi, a course in fireline explo-
sives. Fireline explosives have a definite role to play inpocosin habitat (see notes on the Barqe canal- Fire below).
Sponsoring this training course is the direct result of 1oca1
testing and evaluation of this l-ine construction method over thelast two years. Training crasses were hel_d at various places
throughout the district
As in the previous year, FWS personnel from this district and
Fire Management District 3 participated in the NCFS Region I
Fire School. This yearrs school was particularly significant in
light of the fact that the ICS Unified Command concept was the
central theme for the first time. This is the basis of planned
operations on large fires invorving refuge lands in North
Carolina.

A revised Fire Management plan was written and approved. This
Plan will remain in effect until the final drafi-of the USFWSFire Management Handbook becomes official and the FIREPRO sysLemgoes into futl operation.
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Prescriptions to burn approximately l-5OO aeres of pocosins, 3OO
acres of marsh impoundments and agricultural debris, and 27OO
acres of beach scrub and brackish marsh were written and
approved for this year. Included in the pocosin tracts were
prescriptions specifically designed to i-urpirove and maintain RCW
habitat. Although much time and effort ri'ent into preparing the
pocosin tracts and improving the firelines etc., they were not
burned due to the extremely wet summer and fa1I. This is the
second year id a ro'i,r that the RCW burns were scheduled and
scuttled due to weq conditions. AII other burning was
accomplished.

Wildfires this past year occurred during, and after, the
trnormalrr spring fire season. Numerous smaII fires occurred
includingl one (F1are Fire) that resulted when a rnilitary heli-
copter fired a flare qnto refuge property during maneuvers.
Ignition occurred even though fuels were wet from heavy rain and
a rnisting rain was still- evident v;heir thre fj-re was quenched.
Had conditions been otherwise, a eerious prcblem almost
certainly would have been the result.
The greatest problem fire on Alligator River in 1992, and in the
District for that matter, was the 185 acre Barge Canal Fj-re in
mid-May. This fire began as a lightning strike in one of the
most isolated and inaccessible portions of the refuge. Ground
conditions in this typical tree pocosin were so onerous that 7
LGP tractor plow units were rnired down at one tirne while
attempting to reach the fire. Extracting these machines before
the fire overran them added an extra burden to the main
objective of stopping the fire.

Aerj,al attack, along with some fortuitous weather conditions
(rnainly high RH and 180 degree wind shifts), managed to stop the
head of the fire long enough for two soft-track fire plows to
arrive at the fire. one of the rnachines was equipped to handle
water. Plowing was impossible, but they were able to track a
double line around the fire and mop-up hot spots. with higher
winds and drier conditions this fire would have had the poien-
tial to burn many thousands of acres. Had fireline explosives
and trained personnel been readily available, this fj-re provided
a classic example, in terms of terrain, for its use.

Three of the firefighters were activated during the Wood1and,
California staging operation, and the District FMO was
dispatched to Florida as a member of the Blue Team to
participate in the hurricane relief effort.
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iTj,':i,:
fLr,Ld,'ff

The lighting-caused Barge Canal Fire resulted in the ]oss of 185
acres and occupied most of the staffrs tine for a week.

s/e2 sF

Of speciaf interest this past year is the initiation of a
research project entitled rrHeat Transfer into Duff and Organic
Soi-lrr. tnis venture is being directed by personnel at the Fire
Science Lab of the USDA Forest Service Inter-mountain Research
Center in Missoula, Montana. There are many stated objectives
of this research with the ultirnate goal being to better under-
stand the role of fire at various levels of intensity and its
effects on the organic components of soils. The USFWS is a co-
sponsor of this 3 to 4 year project. The preliminary work has
begun at this station where soils are typically up to 99 percent
organic and pose unique problems to fire management.

G. WILDLIFE

2. Endangered and/or Threatened Species

Five endangered species have been documented on the refuge.
Management programs are in place for the red wolf and red-
cockided woodpecker. An inventory program is in place for
American alligators. There are no plans to manage specifically
for or inventory bald eagles or peregrine falcons.
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a. Federally Listed Endangered and Threatened Species

American Alligator (Threatened): American al-ligators reach the
northern extent of their range on the refuge and probably were
never very numerous in the area. A few have been seen each year
in the marshes, ponds, streams, and canals. The u.s. Air Force
contracted with the refuge to survey the Dare county Bornbing
Range for alligators in 1-988 | L990, 1991, and again in Lggz:
The highest derlsity alligator population was found on whipping
creek Lake. This routg arso had the highest density of all theroutes surveyed. Information on number of alligat6rs observedper mile for all routes on the refuge and bombingi range for Igg2
and for all survey years is given i_n Tables 2 and 3.

RT irin Beasrey counted a number of young rgators during the
sunmer months. This refuge has the northern-nost known
reproducing rgator popuJ-ations. Z/92 MS

During 1991-, the staff was very preased to finally documentsuccessful rgator nesting and was able to mark young alligators
on whipping creek and Lost Lake by notching tail scrftes. young
from both locations were recaptured during L992. Table 3 gj_ves
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Table 2
Number of',Alligators Observed per MiLe For AII Routes' 1988 L992

Survey Route 1988 1989 1 990 1991 L992

Whipping Creek
Air Force Target Area
Navy Target Area
Lake Worth
Mil1tail Creek
South Lake
Swan Creek
Sawyer Lake
Laurel Bay Lake
Lost Lake
Callaghan Creek

1.6
.07
.07
-0-
.39 .13

.6
-o-**
.1"2

.13

-0-

1.0 1.0
.L4 -O-
.t2 -0-

.13 .26
-0- .19
.18 .55
-0- -0-
-0- -0-
.88 3 .5

-0-

** This is not to say that there are no alligators present,
only that none were observed on the survey.

the changes in total length and weight from the young alligatorsthat were reeaptured. Night surveys in september to tocale theyoung followed by daylight searches of specific locati-ons whereyoung were found resulted in improved success rocating young
alligators.

Nest searches and mark-recapture searches for young wiIl
continue to improve knowledge of growth rates, survival rates,
and movements. Marking additional alligators next year and
recapturi-ng those marked this year will improve data and may
provj-de some insight as to the effects of winter on growth and
survival of young alligators.
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Table 3
Growth Rates of AJ.ligators Captured in 1991

and Recaptured in L992

Alligator #
& Location

Date
Captured

Length
(in. )

Weight
(oz. )

Age
(clays)

#1 whipping Creek

#2 wnipping Creek

#g Whipping Creek

#L7 Lost Lake

10-l_8-91
o6-23-92
09-10-92

sample period

10-l_8-9l_
o4-20-92
o6-23-92
09-10-92

sample period

10-l-8-91
o6-23-92
09-20-92

sample period

*Lt *2, #g average increase for sampJ_e period 8.4

#1-6 Lost Lake o5-I4-92
10-08-92

sample period

05-I4-92
09-14-92

sanple period

#].Sr#tZ average increase for sample period

30
280
358
328

30
2l.5
280
358
328

30
280
368
338

623
770
L47

623
746
t23

11. 1
L2.8
19.8
8.7

9.6
10.8
12.3
t_8. L
8.5

l_1. 6
13.3
L9 .6
8.0

20.9
30.1
9.2

22 .6
30.3
7.7

8.5

3.5
3.5

1l_.5
8.0

'_-!
3.0
9.0
5.6

4.O
4.5

12. O

8.0

7.2

11. 5
40. o
28. s

13. 5

Bard Eagre (Endangered): Refuge staff sighted an immature bald
eagle on January 1-5. The sighting was on the South Twiford Unit
near Milltail Road.

Peregrine Farcon (Endangered): Although no sightings were
reported for l.992, peregrine falcons are known to move throughthe refuge during migration.

Red-cockaded woodpeckers (Endangered): Most of the work to
manage for the red-cockaded woodpecker (Rcw), thus far, hasrevolved around surveys to locate their colonies. ARNWR has
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been wbrking with the Dare county Air Force Range (DCAFR) sj-nce
l-990 to completely survey both refuge and range for Rcw colo-
nies. A Memorandum of Understanding will soon be initiated
between ARNWR and DCAFR for cooperative RCW management efforts.
This year, 4 active RCW colonies were recorded. one (whipping
creek colony) is located on refuge Iand. This colony wai
located last year (1-991) by a helicopter survey. This year, it
was located again by helicopter and found on foot (with a Iot ofhelp frorn a sharp rnachete!). Eight to l-o colony trees were
spotted from the helicopter; however, the colony has not yet
been completely surveyed frorn the ground. The 3 other active
colonies - Faircloth North, Faircloth South, and Jackson East -are on DCAFR. They were all- located and mapped in l-990 and
199l_ .

Two inactive colonies were previously located. The Chip Road
colony, oD ARNWR, has been inactive sj-nce L987. The Jackson
Road West colony j-s on DCAFR.

Five additional colonies were located on ARNWR and DCAFR by
helicopter. They have not yet been reached on foot. conse-quently, their status is unknown.

once the colonies are located, the understory/rnidstory vegeta-
tion must be'controlled. Currently the understory beneath a1lthe colonies is too thick to even walk through, and the midstory
is too thick to see Lhrough. Arso the rnidltory is at or near
cavity lever in arr of the active colonies. Historically, this
is known to cause cavity abandonment.

Prescribed fire was planned for the whipping creek corony and
other areas on ARNWR to contror this -haidwood understory/
midstory encroachment. This prescription, however, has not yet
been carried out. This will be a priority in the corning years.

Red worf (Endangered): september 3t- t 3-gg2 marked the fifth yearof the 5-year experiment to reintroduce red wolves to theAlligator River National- wirdtife Refuge. By armost every
measure the experiment was successful. Currently, a plan i;
being developed to expand the reintroduction proqram to the
Pocosin Lakes National Wil-d1ife Refuge. Data presented in the
following tables were calculated relative to the termination
date for the S-year experiment (i.e. September 30, L9g2).
Arthough somewhat lengthy, this information is provided for the
record as a synopsis of the S-year experirnent.

RELEASES
The only release of t992 occurred on August 3 and involved anadult pair (372M and 3B2F) and their 4 pups (517M, 518M, 519M,and 523F) . For the S-year experiment, 42 worves (adurts: l-0
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males and 9 females; yearling: l- female; pupsz L2 males, 10
females) were initially released on l-5 occasions (Tables 4 and
5). Four releases were conducted in L987 | 2 in l-988, 5 in 1989,
2 in l-990, f- in l-991-, and 1 in L992. By late December, there
were 27+ wolves in northeastern North Carolina (Table 6).

' Table 4
Captive-born red wolves reLeased in the Alligator River National
wildlife Refuge from 1{ September L9a7 through 30

September L992.

wolf# Release Period in witd # Mos. Fate
& sex age in wild

(mos)
1-40M 88.4 09/14/87'1,0/20/87 1'.2 captured because

frequenting a
community

tO/30/e7-L1/19/87 O.7 captured because
frequenting a
cornmunity

L2/02/87-OI/3L/88 2.0 captured because
l-eft reintroduction
area

04/L2/88-06/t5/Be L.e died after
col-lision with
vehicle

Total # Mos 5.8

l-84M 76.8 IO/OI/87-Io/3o/e7 L.0 captured to replace
radio-colIar

IL/07/e7-o5/29/88 6.7 died after
collision with
vehicle

TotaL # Mos 7.7

1-94F 76.8 1O/OL/87-aO/21,/87 O.7 captured because
l-eft reintroduction
area

lO/29/e7-I2/1,L/87 L.4 captured because
left reintroduction
area, never
re-released

Total- # Mos 2.I
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Table 4. continued

Wolf# Release Period in Wil-d # Mos. Fate
& sex age in wild

f mos)
L96F 76.8 LO/OL/87-O1"/08/88 3.3 captured to replace

radio-co11ar
oI/Lt/88-06/25/88 5.5 died due to uterine

infection
, fotal # Mos 8.8

205F 65.1- IO/OL/87-L2/22/87 2.7 captured to replace
radio-colIar

OL/lL/88-OI/05/89 11.8 captured for
breeding purposes

08/OI/89-LI/L4/90 l-5.4 captured to replace
radio-co11ar

1L/3O/9O-09/02/91 9.1 captured to replace
radio-co11ar

09/03/9L-II/03/9L 2.o returned to
captivity for
breeding purposes

Total # Mos 4I.L

208M 85.8 07/o3/89-o7/33./89 0.9 died after
collision with
vehicle

Total- # Mos 0.9

2l-l-M 64 .9 1O/ Oi-/87 -Oa/ 09/88 3 . 3 captured to replace

or/rr/ss-ro/2s/se e.5 ::ii:;::tt3',"nr..""
radio-co11ar

Lo/28/88-L2/27/88 2.O suffocated
Total # l,tos 1,4 .8

22714 53.1- 1-O/OI/87-LL/08/87 I.3 captured to replace

04/14/8s-os/..6/ss 1. 1 ::$i:;ilt13l.,-,="
frequenting a
community

08/01"/89-09/05/89 I.2 died due to
intraspecific
aggression

Total # Mos 3.5

231-F 52.I 09/14/87-LI/20/87 2.2 captured for
translocation

12/02/87-L2/ i-8/87 0.5 died due to pleural
effusion and
internal bleeding

Total- # Mos 2.7
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Table 4. Continued

Wolf#
& sex a9e

Rel-ease Period in Witd # tutos.
in wild

Fate

3 00F

3 04F

3 13F

3l_ 6F

3l_9M

322F

23.r o4/12/88-07/08/8e

07 /03/8e-o1,/24/et

' 02/07/eL-ar/17/e2

OI/ 3t/ bZ-presenta
Tota1 # Mos

52.3 Oe/1"7/eO-Oe/25/eo
\o/o4/ea-rr/re/eo

Total # Mos

27.8 08/22/ge-to/18/8e

1,O/03/90-O6/29/91,

07 /o1,/sL-Oe/1,8/er

Total # l'tos

28.3 09/04/8e-1_2/27/8e

Total # Mos

28.3 09/04/8e-Or/26/er

02/ o7 / et_-or/ 17 / e2

OI/ 3L/ 92-present
Total # Mos

11.0 04/14/88-06/06/88

Total # Mos

40. l- oe/1"7 /sO-1,o/o4/soTotal # Mos

captured for
breedJ-ng purposes
captured to replace
radio-co11ar
captured for
management reasons
free-ranging

accidental capture
returned to
captivity for
breeding purposes

captured because
left reintroduction
area
captured because
frequenting a
community
returned to
captivity because
frequenting a
community

radio-co11ar
malfunctioned, fate
unknown

captured to replace
radio-co11ar
captured to replace
radio-co11ar
free-ranging

returned to
captivity because
frequenting a
community

drowned

8.9

L8.7

),r.4

3.6
42.6

0.3
1.5

1.8

1.9

8.8

2.6

13.3

3.8

3.8

4.8

11. 3

3.6
19 .6

l_. I

1_. B

0.6
0.6

327l,q
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Table 4. Continued

wolf#
& sex a9e

Release Period in Wild ff Mos.
in wild

Fate

328M 27.2 08/22/8e-rO/12/8e returned to
captivity
because left
reintroduction area
returned to
captivity after
injured by vehicle

free-ranging

died after
col-lision with
vehicle

returned to
captivity for
breeding purposes

died after
collision with
vehicle

free-ranging

free-ranging

captured to replace
radio-co11ar
free-ranging

died after
collision with
vehi-cIe

captured to replace
radio-co11ar
free-ranging

3 31M

332M

337F

35214

37 2N1

382F

39214

393F

' to/03/eo-07 /o1/eL

Total f Mos

9. l- OL/25/89-present
Total # Mos

e. L ol/25/8e-7r/21/8e

Total # Mos

3s.2 08/1_3/eL-rO/26/er

. Total_ # Mos

27.e 08/13/er-oe/15/er

Total f Mos

38.9 08/03/92-present
Total S Mos

38.6 08/03/gz-present
Total # Mos

3.1- 08/or/8e-o3/26/et

O4/ O4/91--present
Total # Mos

3.1 08/O1,/8e-01,/24/eO

Total # ptos

3.1 08/OL/8e-1,r/30/eo

12/O4/9 0-present
Total # tvtos

r.7

8.9

t_0. 6

39 .7
39.7

9.9

oo

2.5

2.5

1. l_

1.1

I.9
1.9

1.9
1.9

l-9.8

12.7
32 .5

5.8

5.8

15.9

15.9
31.8

394F
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Table 4. Continued

Wolf# Release Period in Wild # Mos. Fate
& sex age in wild

(mos)
395F 3.1- 08/OL/89-OI/L1,/90 5.4 drowned after being

captured in leg-hoId
trap

Total # Mos 5.4

397y1 5.5 09/17/90-09/25/90 0.3 accidental capture
LO/O4/vO-LO/L2/90 0.3 drowned

Total # Mos 0.6

398F 5.5 09/17/9O-O9/23/90 O.2 accidental capture
L0/04/go-to/L5/90 0.4 drowned

Tota1 # Mos 0.6

399F 5.5 09/1,7 /9O-O9/23/90 0.2 accidental capture
1-O/O4/9O-LO/L2/9 0 0.3 last recorded

location,
fate unknown

Total- # Mos 0.5

426ttt. 5. l- la/o3/9o-07 /I5/9I 9 .4 died after
collision with
vehicle

Total # Mos 9.4

42714 5. 1 Ia/03/90-Lo/20/eo 0. 6 shot
Total # Mos 0.6

430F 5.1 1,O/O3/90-present 1-9.4 died due to unknown
causes

Total # Mos :-9.4

459M 3.6 o8/L3/9L-o9/o9/9I 0.9 died due to
intraspecific
aggression

Total # Mos 0.9

450M 3.6 a8/I3/9l-o9/09/9t o.e died due to
intraspecific
aggression

Total- # Mos 0.9

461M 3.6 o8/t3/el-o9/Io/91" 0.9 died due to
intraspecific
aggression

Total # wtos 0.9
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Tab1e 4. Continued

Wolf# Release Period in Wild # Uos. Fate
& sex age in wild

(mos)

462F 3.5 o8/L3/9L-o9/o9/91 0.9 died due to
intraspecific
aggression

Total # Mos 0.9

466F 3.6 OB/L3/9L-}9/L2/9a 1.0 died after
collision with
vehicle

Total # Mos 1.0

517M 3.5 08/03/gz-present l-.9 free-ranging
Total # Mos 1.9

518M 3.5 08/03/gz-present l-.9 free-ranging
Total # Mos l-.9

51-9M 3 . 5 08/ 03/gz-present L.9 free-ranging
Total # Mos 1.9

523F 3.5 08/03/g2-present I.9 free-ranging
Total # Mos 1.9

a - Presented indicates 30 Septernber l-992
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SociaI groups
Alligator River

Table 5
of captive-born red wolves released in the
National Wild1ife Refuge from L4 Septenber

Lg87 through 30 September 1992.

Year Social Group Date of Initiat
Wolves Release
L987

14oM/23l-F
]-84Nr/2OsF
21-LM/1-96F
227Vr./L94F

l_988
r_4 oMl3 00F
227Nr/322F

1989
33arq,/332M
2O8r'4,/ 3OO
227Y1/205F and pups

(392yt, 393F, 39 4F, 395F)
32BM/3L3F
3Lgr,t/3L6F

t_990
327N1/304F and pups

(39714t 398F,399F)
328N1/31-3F and pups

(42614 , 427Nr ,4 3 0F )

l-99l-
352M/337F and pups

(459M, 46OM, 46LM, 462F, 466F)

t992
372Y1/382F and pups

( 5l-7M, 5t_8M, 519M, 52 3F)

"u"tl pair

adult/yr1
adult/pup

sibling pair
adult pair

fanily

adult pair
adult pair

famiJ-y

farni I rr

family

fanily

oe / 14/ 87
ro/ or/ 87

04/L2/88
o4/L4/88

o1,/ 25/ 8e
07 / 03/ 8e
08/ ot/8e

08/22/8e
oe/o4/8e

oe/1,7 /eo

ro/03/eo

08/13/eL

08/03/e2
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Table 6
Free-ranging red wolves in eastern North Carolina as of 30

Septenber Lgg2.

Wolf# Birth Age"
& sex locati-on (rnos)

# ltos. Location of Comments
in wild home range

(mos) b

300F captivitf
3L6F captivity

malfunctioned
31-9M captivity
3 3l-M captivity
3448 wild
3721'4 captivity
382F captivity
39214 captivity
394F captivity
44214 wild
443F wild
444F wild
496F wil-d
49714 wild
499? wild
500F wild'
501F wild
502F wild
503F wil-d
504M wild
505F wild
506M wild
507M wild
508M wild
509? wild

51-7M captivity

51-BM captivity
5L9M captivity
523F captivity
58oF wild
581M wild
582? wild

77 .5
65.0,

3 months
65. 0
53.2
53.7
40.8
40.4
4L.L
4]-. L
28.7
28.7
28.7
17.5
17 .5
17 .5

17.o
L7.O

L7.O
L7.O
L7.O
17.r
17.I
17 .1,
1,7.I
t7.L

ARNWRC
ARNWR

release, fate
ARNWR

private land
private land
pri-vate land
private land
private land

ARNWR
private land
private land
private Land
private land
private land

43.3 breeding female
radio-colLar

unknown
breeding male
breeding male
breeding female
released 8/3/92
released 8/3/92
breeding male
paek member
lone wolf
Ione wolf
pack member
Ione wolf
lone wolf
last observed

6/8/9I, never captured
17.0 private land pack member
I7.O private land pack member,
radio-collar malfunctioned II/20/92
1,7.O private land pack member
17.O private land l-one wolf
L7.O private land pack member
L7.L private Land l-one wolf
I7.L ARNWR

after
l.9.9
40.3
53.7
r.9
1.9

33. O

32.4
28.7
28. Od

28.7
17 .5
17 .5

T7.I
17.1
17 .1,

ARNWR
ARNWR
ARNWR

pack member
paek member
pack member
pack member,

last observed 6/10/92 never captured
5.5 1,.9 private land pack member,
implant transmitter malfunctioned, g/II/92

5.5 L.9 private land pack member
5.5 1-.9 prj-vate land pack member
5.5 1.9 private land pack member
4.9 4.9 ARNWR pack member
4.9 4.9 ARNWR pack member
4.9 4.9 ARNWR pack member,

Iast observed 9/7/92, never captured
583M wild 4.9 4.9 private land oack membeir
a - Age was calculated relative to 30 September L992.
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Table 6. Continued
b - Number of months in the wird did not necessarily span theperiod from the date of rerease through 30 septlmber r9g2as some captive-born worves were retuined to Laptivity forvarying periods of tirne and subsequently re-re16ased.c - ARNWR represents Alligator River uationll Wildlife Refuge.d 443 spent tine in captivity so we could administer

Anj-mals were ihitially released as members of 7 adult pairsr d1adult and a ye_arI_ingr dD adul-t and a pupr 5 farnilies, and r_sib1ingpair-(rab1eri).Adu1tswereaLriireaasanima]-s>
months of d9e, yearlings between 12 and 24 months of d9€, andpups
2.25 years to 7.33 years (Table 4).
OUTCOME OF REIJEASES
The 1,992 release was successful as all members of the family,with the exception of 1L7III, restricted movements to the areawithin a few miles of the release site through December 31.Unfortunately , 51-7 | s irnplant transmitter ceased functioning onSeptember l-l-. His fate j-s unknown.

For the S-year experiment, wide-ranging movernents that createdmanagement s j-.tuations or l-ed to an anlmal t s death soon afterrelease were common (Tables 7 and g).

Table 7rnformation about novements of captive-born red wolves rereased
a?_ L yearling (3ooF) or adults in the All-igator River Nationalwildlife Refuge from 14 september Lgaz through ao

Septenbet L992.

Wol-f# Length of
&sex acclimation

(rnos )

Datea of
release movernents

Tj-me in V</Dir Commentsc
release traveled
area

oe / 14/ 87 ro/ 16/ 87

184M
l_94F

l-2 .8d

l_0,5
10. 5

LO/ 30/ 87 1,r/ 1,2/ 87

12/ 02/ 87 o1,/ re / 88

04/a2/88 05/Le/88

1,0 / Or/ 87
1O/ OL/ 87 ro/ Le / 87

1.0 1-2 kn E

0.5 1-2 km

l-. 6 B0 km
W and

1-.2 60 km
E and

5.8
0.6 22 krn S

0.3 32 km S

returned
captivity
returned
captivity
returned
captivity
returned
captivity
died 5/2e/88
returned
captivity
returned
captivity

N,
S
s,
N

LO/2e/82 1L/o6/e7
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Tab1e 7. Continued

Wolf#
&sex

Length of
acclimation

Datea of
release movements

Tj-me in V/Dir Commentsc
release traveled
area(mos)

195F

2 05F

2OBM

211_M

227M

231,F

3 00F

3 04F

3l_3F

3 L6Fe
319M
327yL

32BM

337Fs

352M

37 2Itt

L0. 5

t_0. 5

t7.3

5.7

t-0.5

L0. 5

L5. 6

30.l-

10.5

2.6

8.4
2.2

18.9

30.4

L9 .4
t9 .4
2.2

1_8.9

30.4

27 .3

8.2

L6.6

07 /2e / 8e

05/05/88

LO/12/eO

oe / 24/ 8e

09 / 21,/ 9O

to/ 08/eo

oe/re/er

oe/L2/e7

LO/Ot/87

10/ oL/ 87

08/ot /8s

07/03/8e

1,O/ o1/ 87

LO/OL/87

04/a4/88

08 / or/ 8e

oe / 3-4/ 87

12/a2/87

o4 / 12/ 88

07 / 03/ 8e
oe/L7 /eo
a8 / 22/ 8e

Lo/ 03 / eo

oe / o4/ 8s
oe / o4/ 8e
oe/L7 /eo

08/22/eO

ro/03/eo

08/13/eo

08/ L3 / eO

08/03/e2

8.7

14.6

26.6

died
6/25/88
1,/ 5/ 89
returned
captivi-ty
t L/3/er
returned
captivity
died
7/3t/8e
died
1,2/27 /88
returned
captivity
returned
captivity
died

0.8

L4 .8

1.3

o.7

I.2

2.2

0.6

8.9

33.7
0.8

1. l_

1l_. 4

3.8
19 .6
0.2

1.5

8.9

I.2

1.0

1.9

15 km SE

]-2kmE

oe / 05/ 8e
moved
flrnate
died
12/]-8/87
returned
captivity

32knS

35kmS

????????rdied
ro/ 4/eo

35 krn S returned

returned
captivity
returned
captivity
returned
captivity
fate unk.

captivity
returned
captivity
returned
captivity
died
oe / 15/ eo

L7 Km NW

1-7 kn NW
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Tab1e 7. Continued
a - No date is listed for wolves that did not exhibit wide-ranging

movements that 1ed to management situations or death.
b - For wolves that did not disperse, time spent in release area

was calculated through date of death or 30 September L992.
c - No comment is provided for wolves that restricted movements

to release area and survj-ved through 30 September L992.
d - For wolves that experienced 2 or more acclimation periods,

the value given represents total acclimation time.
e - 31-6Frs movements'are not well understood because her radio-

collar malfunctioned 3.8 months after release. However, she
restricted movemdnts to the release area prior to the co11ar
malfunctioning.

f - Question marks are provided for 327Y1 because we do not know
what direction or distance he traveled as he left Durant
Island. We know he drowned as he tried to cross Albemarle
Sound. We found his carcass floating in water 9 kn WSW of
release site.

cr - 337F was born in cantivitv at Alliqator River NWR.

Tab1e I
Information 'about movements of red wolves released as pups in the
AlLigator River National wilcllife Refuge from 14 September LggT

through 30 September L992.

Dateo of

began freguenting a community, returned to captivity on 6/6/gB
331M" O.2 OI/25/89 44.25

survived through 9/30/92
10. 00

392V1

became breeding male and
332r\d o.2 or/2s/ss
died ),L/21-/8e

Wolf# Length of
&sex acclimation

(mos) a

became breeding
e/ 3a/e2

393F
died L/24/eo

394F
became breeding
area

395F
died I/L1,/eo

397M

release movements
Age at Time in V/Dir

movements rel-ease traveled
(nos) area

08/o1,/89 03/22/eO t_0.8
male and survived in dispersal

08/ oL/ Be

08/ oL/ 8e
female and

08 / or/ 8e

oe/17 /eo

survived through

6.75 30.km
area through

SW

5.75

38.00
e/3o/s2 in

5.50

o.75
died Lo/J,2/eo

Lo/ 12/eo 7.r

release
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Table 8. Continued

Wolf# Length of Dateb of
&sex acclimation release movernents

(mos) a

Age at
movements

(mos)

Time in V/Dir
release travel-ed
area

398F
died Lo/Ts/eo

3 99F

461_M

462F

466F o.7

517M

oe/17/ea

oe/17 /eo

10/15/eo

1,o/ 12/ eo
unknown,

7.2

7.L
presumeddisappeared LO/1,2/90, fate

426N1 1,o/ o?/eo

LO/ 03 / eO

ro/03/eo

08/ 1.3 / 9r

08/1,3/et

08/13/91,

08/13/91,

08/13/e1,

08/ 03 / e2

died 7/Ls/eI
427M
died Lo/2o/eo

43 0F
died 5/L8/e2

459M
died e/e/et

460M
died e/e/et
died e/Lo/et

died e/e/eL

died 9/L2/91,

ro/ 1,o/ eo 5.3

1. 00

4.75
drowned

9.50

o.25

19.50

o.75

o.75

o.75

o.75

1. 00

2.OO

34 km SW

oe/n/ea
oe/ 03/eL

08 / 3O/ et

oe/03/eL

oe/Lo/ea

5.3

5.3

5.1

5.3

0.9

inhabited release area and survived through 9/30/92
5l_8M 08/ 03 / e2 2.OO
inhabited release area and survived through 9/30/92

5l_9M oe/fi/e2 2.00
inhabited release area and survived through 9/30/92

523F 08/ 03 / e2 2.00
inhabited release.area and survived through 9/30/92

a Length of acclimation was not determined for wolves born incaptivity at.the Alligator River NationaL wildlife Refuge.b - No date is listed for wolves that did not exhibit wide-ianging
movements that 1ed to management situations or deathc - For wolves that did not widely wander time spent in rel-ease
area was calculated through date of death or 30 september
L992.

d - 332F and siblings 331M and 332M were not released with
parents. Rather, 322F was rel_eased with an adult male and
331-M and 332y1 were released toqether.

Eighteen of 3l- rereases of adults and t-0 of 22 releases of pups
required us to return the animal to captivity or red to theanimalrs death within 2 months. Lengtrr or accfimation, releasearea, location of resident wol-ves, and. type of social groupreleased all affected a wolf's probability of success-iullyestablishing itself in the wil_d.
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During 1992 only l- released animal (430F) died. Cause of death
is unknown. During the experiment, of the 42 wolves released,
22 died (Tab1e 9), 7 were returned to captivity for management
reasons (Table 10) , l-l- were free-ranging through 30 September
L992 (Table 11), and the fates of 2 are unknown. Length of time
in the wild varied from 16 days (399F) to 3.5 years (300F)
(Table 4) .

Table 9
Mortality of captive-to"tr red woLves released in the Alligator
River National Wildlife Refuge from 14 september L987 to 30

September L992.
Year

Wolf# Date of
& sex death

Age at Period Cause of Death
death in wild
(mos ) /mos )

L987
23rF L2/L8/e7

1988
l-84M 05/29/88
1_4OM 06/L5/88
l-96F 06/25/88
2l_1M L2/ 27 / 88

1989
208M 07/3L/8e
227Nr 09/05/8e
332M LL/2r/8e

1990
3 e5F OL/ L1"/ eO
3e3F OL/24/eO
32714 LO/ 04/ eO
3e7vr LO/L2/eO
3 e 8F 1,O/ 1-5/ eO
427Vr t O/20/eO

L99L
426rtt 07 /L5/9r
45eM Oe/09/9L
460M Oe/Os/e\
462F Oe/Oe/9L
4 6r_M Oe / LO/ e1,
466F Oe/t2/eL
352M 09/rs/eL

55.2

84.7
97 .4
85. 6
79.8

86.8
7 6.2
1-9. 0

8.2
8.6

40.6
6. l-
6.1
5.6

14.4
4.5
4.5
4.5
4.5
4.5

28.9

2.8

7.7
5.8
8.7

14.8

0.9
3.5
9.9

5.4
5.q
0.6
0.6
0.6
0.6

9.4
0.9
0.9
0.9
0.9
t-. 0
1.1

pleural effusion and
internal bleeding

vehicle
vehicle
uteri-ne i-nfection
suffocated

vehicle
intraspecific aggression
vehicle

drowned
vehicle
drowned
drowned
drowned
shot

vehicl-e
intraspecif ic aggression
intraspecif ic aggression
intraspecific aggression
intraspecific aggression
vehicle
vehicle

L992
430F 05 '18/92 24 . 5 l-9 . 4 unknown. necropsy rpt. pendinq
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Table 10
Captive-born red woLves that were
niver Nationat- I[ildlife Refuge but
during the period L4 September L987

released in the Alligator
rilere returned to caPtivitY
through 30 SePtember L992.

WoIf#
& sex

Date of Age at
return return

# Mos. Cause of Return
in wild

t_94F
205F
3 04F
3l-3F
322F
328M

L2/LL/e7
LL/ 03/ et
LL/Le/eo
oe/L8/eL
06/ o6/ 88
07 / oL/eL

79.2
Ll-4.1'
53.7
5L. 6
L2.B
49 .5

2.2
41.8
I.9

l_3 .6
1.8

10.8

left reintroduction area
for breeding
for breeding
frequenting a communitY
frequenting a communitY
injured by vehicle

o 4 5 re

Tab1e 11
Captive-born red wolves that were reLeased in
niver National Wild1ife Refuge (ARNWR) and were

as of 30 september L992.

the Alligator
free-ranging

Wolf# Date of Age at
& sex initial release

Location of Home Range# Mos.
in wildu

3 00F
3 19M
33]-M
372NT
382F
392v1
394F
51_7M
51.8M
51-9M

04/L2/88
oe / 04/ 8e
oL/25/8e
08/03/e2
oB/ 03/e2
08/ oL/ 89
aB/ 01/ Bs
oe/ 03/e2
08/ 03 / e2
08/ 03/e2

22.8
27 .6
9.5

38. B

38.8
3.2
3.2
3.5
3.5
3.5

43.3
L9.9
40.3
L.9
r.9

33.0
32 .4
L.9
L.9
L.9

western
western
central
private
private
private
central
private
private
private

portion of ARNWR
portion ARNWR
portion ARNWR
land south of ARNWR
land south of ARNWR
land south of ARNWR
portion of ARNWR
land south of ARNWR
Iand south of ARNWR
]and south of ARNWR

o3 nd

not necessarilY sPan the
through 30 SePtember 1-992
captivity for varYing
re-released.

a - Number of months in the wild did
period from the date of release
as some wolves were returned to
periods of time and subsequentlY
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During the S-year experiment, reintroduced wolves were killed by
L of at least 7 mortality factors (Table 9). Vehicles (n : 8),
intraspecific aggression (n = 5), and drownings (n : 4) were the
most irnportant sources of mortality. It is a measure of the
programrs success that all but 2 of the deaths were natural or
accj-dental and apparently not the result of a citizen acting
irresponsibly.

PRODUCTION IN THE WILD
During L992, 2' of 3 pairs of free-ranging adults produced lit-
ters in the wild. At,Ieast 4 pups survived through fall; 3 of
these were captured and outfitted with radio-collars.
For the 5-year experiment, a minimum of 22 wolves were born in
the wild (Table i-2). These animals were members of I litters
produced by 11- adults (5 males and 5 females) . Two lj-tters were
produced in L988, dt least l- in 1990, 4 in l-991-, and at least l-
in L992. No pups were born in the wild during l-989 because
there were no adult pairs together during the breeding season.

Red wolves born in the
September

Year
Wolf# Parents Birth
& sex (VI/FJ datea monitored

TabLe L2
wild in northeastern North Carolina from
L9A7 through 30 September L992.

Period # Mos. Comments
monitored

L4

344F

3 51F

442v1

443F.

444F

496F

497NL

1988
2r1,/ 1"96 05/ 05/ 88

Le4/2o5 04/28/88

l-990
31,9 / 3OO 05/ 07 / 90

l_99l_
328/3r3 O4/L5/eL

||tl

o4/ L6/ 8e
oe/1r/e2
LL/LO/8e
ot/ 24 / er

oe / 1,r/eo
Lr/24/eO
02/ 05/er
presentD
Totalc
L0/ 02/eO
08/20/e2
oe/04/e2
present
TotaI
ot/ 23 / e2
present

oe/l-8/e\
present
oe/30/eL
present

40.8

26.4

2.4

19.8
22.2

22 .5

0.9
23.4

8.2

t2 .4

t2.o

presumed stilL
alive
died oI/24/eI
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Table L2. Continued
Year

Wolf# Parents Birth Period # Mos. Comments
& sex (M/F) datea monitored monitored
4e8F 328/3].3 o4/L5/91, oe/30/e1, died L2/L5/9L

t2/L5/e1, 2.5
4gg? r rl observed 06/OB/91

fate unknown
500F 392/344 05/Or/er 08/L5/er

. present l-3.5
501_Fril_oe/1,5/9r ' o8./3o./er 0.5

1,o/ L8/ eL
present 1-l-.4
Total 1l-. 9

5o2F r r o8/23/9L
present )-3 .2

503F il il 1A/L8/9r
present 1-L.4

5O4F il r 1O/L8/97
present 11.4

5O5F 331/2O5 04/28/er rO/3r/91
present 1l-. 0

506M n il 11,/ 1,5/ 9L
present 10.5

507M il 1r/r7/9l
present 10.5

observed 6/LO/92
presumed alive
observed 9/7/92
presumed alive
observed 9/7/92
presumed alive
observed 9/7/92
presumed alive

583M 392/344 04/28/92 rr/]-8/92 ????
a - Birth dates are estimated from movements of parents.
b Present indicates 30 September 1992.
c - Total months monitored is calculated for wol-ves that were not

monitored continuously from date of capture through death or
3O Septernber l-992.

Only 2 wild-born wolves died (Table I2), and the fate of 1 is
unknown. As of 30 september L992, wild-born worves accounted
for 63? of the population (19 of 30) (Tab1e 6).

508M n r 08/02/92
present l_.9

509 ? 31.9 / 3OO 04/ 30 / erc

l.992
580F 3re/3OO 05/06/e2

58l_M || 05 / 06/ 92

582? r 05 /06/92
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Mortality
Carolina

of red wolves born
from 14 September

Table 13
in the wild in
L9a7 through 30

northeastern North
septenber L992.

Wolf# Date of
& sex death

Age at # Mos.
death in wild
(mos)

cause of Death

351F OL/24/gL 33.5 33.4 intraspecific aggression
4sRF 12/1q/q'l 8^1 8-1 vehicle

Of the l-1- adults that bred in the wild, L was wild-born and l-0
were captive-born. Wild-born offsprj-nq are compelling evidence
that captive-born-and-reared adults can make the transition from
captivity to life in the wild.

DISPERSAI,
During L992, 4 wild-born wolves dispersed from natal home ranges
(Table 1-4). During the 5-year experiment, wild-born pups ex-
hibited wide-ranging movements as they dispersed from natal home
ranges (Table 14). These animal-s, with the exception of 498F,
travelled up to I92 km before establi-shing new home ranges on
private land south or west of Alligator River. 498F was killed
by a vehicle before she established a new home range. Dispersal
age ranged between 7 and 22 months. The youngest di-spersers
were siblings (496F, 497M, and 498F) that l-eft their natal home
ranqe after their parents were returned to captivity. Likewise,
505F dispersed at a young age after her mother was returned to
captivity. It is likeIy that some or all of these pups would
not have dispersed had their farnilies rernained j-ntact.

FOOD HABITS
A total of 2l-9 scats were collected during 1992. For the 5-year
experiment, analysis of over 2,000 scats indicates that white-
tailed deer, raccoon, and rabbit are important food items for
wolves.

IIIANAGEMENT
Trapping was a common field activity during 1'992. Wolves were
trapped in order to manaqe potentially del-eterious situations
and to place/replace radio collars. Twenty-four wolves were
captured 35 times, including the first-time captures of L wild-
born pup from 1-991-, 3 wj-ld-born pups from L992, and an adult
female coyote. Eight captures were accomplished using acclima-
tion pens rnodified to act as traps, whereas the remainder used
leghold traps (rnodified #: soft-catch traps). No wolf evinced
significant injury from the leghold traps. AIl of the animals
were in excellent physical condition at the time of capture.
Usually captured wolves were re-released imrnediately after
processing.
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fnformation about
northeastern North

Table L4
dispersal by red wolves born in
Carolina from 14 September L9a7

Septenber L992.

the wild in
througlr 30

wolf#
& sex

Birth
date

Dispersal
datea age

(mos)

V/Dir Comments
travel-1ed

344F 05/05/88 03/05/eO 22 22 km sw
35]_F 04/28/88

breeding femaleD
died L/24/eL

442Vr
443F
444F 05/07/9O
496F O4/15/9t
4e7r4 04/ 15/ er
4e8F O4/L5/er
4ee? o4/ L5/ el-
5OOF 05/OL/eL
50]_F 05/Ot/e\
502F Os/OL/9A

05/07/eo oL/Lo/e2
05/07/eo 1,o/21,/eL

sw lone male
sw lone female

20 2T
L7 2L

km
km

503F 05/ot/el_ Oe/or/e2 16 L92 km w
504M 05/OL/e7
505F 04/28/9L 02/Oe/er 10 85kmw
506M O4/28/er
507M 04/28/er
508F 04/ 28/ e1,

associating w/parents
Ione female
lone male
died IT/L5/eI
not yet capturedc
associating {parents
associating {parents
associating flparentslone female
associating {parentslone female
associating /parents
assoc j-ating w/parents
associating a/parents
not yet capturedd
not yet capturede
not yet capturede
not vet cantrrrcde

L2/25/er
aL/25/eL
TL/15/eL
????????

35 km sw
79kmw
13kms
????????

7
??

5oe? 04/3o/il, ???????? ?????""?2?
580? 05/06/e2
581_? 05/ 06/e2
582? 05/06/92t

believed to not have dispersed from their natlt area.
Questions marks are listed for 499 because we have no
information about the movements of this animal.

b - 344Fts radio-coIlar malfunctioned between 8 and 11
september L992. she is presumed to have survived through
30 Septernber.

c 499? was observed 6/8/9I, fate is unknown.
d - 509? was observed on 6/10/92, presumed sti1l alive.
e - Pups 580, 581-, and 582 were observed in natal area on 7

September L992 and are believed to still be in the area
associatinq with parents.
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Fema1e 344ts capture is noteworthy. She was the first wolf born
in the wild to the project during spring l-988. She was ini-
tially captured after much effort on l-6 April 1989. She was
monitored until- her radio-collar nalfunctioned around 09/II/92.
Recapture efforts had begun months earlier and culminated in her
capture on 28 November. She was in excellent shape and weighed
57 lbs. (she weighed 54 lbs. when captured on 04/16/89). She
produced a litter of at least 5 pups in 1991 and a litter of at
Ieast 1 pup in l-992. We expect her to produce a third litter in
L993

For the S-year experinient, 24 of the released wolves were recap-
tured 63 times, and 17 of the wild-born wolves were recaptured
39 times. Most recaptures were necessary in order to meet
program objectives (replace radio-col-l-ars, place a specific wolf
with a mate, translocate an animal to a suitabte site, etc. ).
Every management problem was resolved without inflicting
significant long-terrn damage to animals and with l-ittle or no
inconvenience to resi-dents of the area.

Red WoIf Volunteer Marilyn
wolf pup.

Knight treats red
s/e2 AB
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CAPTIVE BREEDTNG
Between 9 and 24 wolves were maintained in captivity at ARNWR
during L992. For the 5-year experirnent, captive breeding was an
integral component of the reintroduction. Since l-986, 79 wolves
were held in captivity at ARNWR for varying periods of time. As
of 30 September L992, 10 wolves were in captivity. During the
5-year experirnent, 20 captive adult pairs produced 34 pups.
With access to !2 pens, ARNWR will continue to be an irnportant
eomponent of the red wolf captive breeding program.

SUUI{.ARY
By almost every meaSure the rej-ntroduction experiment was
successful and generated benefits that extended beyond the
immediate preservation of red wolves to positively affect loca1
citizens and communities, larger conservation efforts, and other
imperiled species. By late December there were 27 radio-
collared wolves in eastern North Carolina. Thirty-three percent
(9 of 27) of these wolves inhabit refuge and adjacent Department
of Defense land, while 672 inhabit private land south and west
of the refuge. During the last 5 years 3 important points
surfaced:

1. Since every management problem was resolved without
inflicting long-term damage to animals and with littlej-nconvenience to residents of the area, it is estabrished
that wolves can be restored in a controlled manner.

2. signifieant land-use restrictions were not necessary in
order for wolves to survive. rndeed, hunting and trapping
regulations for ARNWR remained essentiarry unchanged oi
were further reraxed during the experiment. Additionally,
no restrictions were needed in order for wolves to survive
on private land.

3. The current reintroduction area, which encompasses about
2501000 acres, probably cannot support 30 wolves for an
extended period of time. Dispersal outside the reintro-
duction area by wild-born wolves has occurred and wilr
continue. rn addition to dispersal, the future of the wolfpopulation is threatened by its smallness; many events(e.9. disease outbreaks) can cause extinction of smalrpopulations.

Increasing the size of the wolf population minimizes threats to
its survival. The primary factor lirniting population size is
the sj-ze of the reintroduction area. A larger reintro-duction
area would provide habitat for d-ispersJ-ng wolves and provide the
USFWS opportunities to release additional wol-ves. Fortunately,
the reintroduction area can easily be enlarged by adding to the
project the Pocosin Lakes National wildlife Refuge. pocosin
Lakes is ideal for probably i-5 to 25 wolves because of its large
si-ze, remoteness, abundant prey populations, and proximity toAlligator River NWR.
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3. Waterfowl

Historically, large numbers of waterfowr have not utilized
ARNWR, but the refuge does support a substantial population of
wood ducks year-round utilizing the numerous ditches, canals,
natural openings, and swamps. Diving species such as scaup,
canvasback, fedhead, buffJ-ehead, and mergansers can be found onthe AlLigator River and the associated sounds.

Wood duck
restoration

populations
continues.

continue to slowly build as wetland
iICJ
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The fifth yearrs management of the farm fields attracted only
fair numbers of waterfowl. Peak numbers were 305 blacks, l-O9O
mallards, 5500 pintails, 5440 green-winged teaI, and 846 ring-
necked ducks. Peak total was l-3r855 from the aerial survey done
on January 30. Tundra swan use rose to highest use-days and
peak in the 5 year history of the area, with a peak number of
460 birds. The results of this year's surveys are given below
in Table 15.

Table L5
Waterfowl Survey

ARNWR FaII 1991 Spring L992

Llaterfow I
Type

Oct Nov Dec Dec Jan Jan Jan Jan* Feb Feb Feb Mar
916109152?306212817

Ma[ lard 10 58

Btack Duck 0 34

Pintai l. 50 318

[lidgeon 0 0

Gr.Winged 0 312
Tea I

Wood Duck 189 25?

Ring Necked 0 20
Duck

Gaduat t 0 0

Coots 0 0

Canada 0 0
Goose

Tundra 0 0

Other 25 238

100 283

85 128

0 620

00
400 1925

06
00
00

083
2000 559

329 450

71 198

400 1500

548
2830 1535

3BB 1090 323 227

264 305 219 252

?026 5500 376't 67

116 50 105 59

1695 5440 4670 1222

227 
'6

181 8

00
10 79

573 97

146 183 252 115 ?43 60 152 143 "t07 3

230 410 490 7A 661 650 846 361 157 2

0 0 0 0 18 0

4000034
1400000

00
00
00

300 6

16U ))tJ

400 160 0 401 60 0

3trj 300 5t 5 2?'l 175 t 5

ToTALS 284 1232 2961 4197 1986 4432 6151 13855 10621 2953 1r3B 321

*AeriaI Survey
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A few
mostly

of
by

our wood duck boxes are used
non-target critters | 2/92 JCJ

8. Game Mammals

rn l-992 r. the refuge developed a cooperati-ve black bear researchstudy with the university of Tennessee (ur). rnformation suchas sex and age distribution, d9€ at priniparitlt, birth rate,survival, and density of the beai poput-Ltion-will-be gathered topredict result of bear related management actj-ons. 15ee Section
D.5. )

AIso this year, in cooperation with the North Carolina Wildlife
Resources commission (NcwRc), the refuge conducted bear trackcounts and installed bait stations to compare the effectivenessof various census methods for trend data. At present, there isnot an establi-shed technique for monitoring- trends of bearpopulations on the coastal plain of eastern North Carolina. Thestudy was conducted by estiutishing 2 lines 5 miles in tength.Track counts were run for 5 consecutive days on each line.
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During the second week, sardine bait stations were established
on one rine and raspberry extract stations on the other. Baitstations were set .5 rniles apart. After 5 consecutive days,baits were then switched on the 2 l-ines to further test responseof the respective attractants.
sj-nce 3-972, there rras been a prohibition on hunting black bearin Dare County. This l-ocal- ordj-nance was justifiea -on the clairnthat sport huntinE had nearly decirnated the popuration prior toL97?. .During lhg l-ast l-7 years, the bear popuration has appar-ently increased in size. During' January tSbO, 1oca1 politiliansrescinded the 1972 oldinance prohibitlnq huntinq or bears inDare county. The NcwRc established a bear seison for Dare
County in 1991- and 1-992 at the request of the County Commission.At this point, the refuge does not plan to allow belr hunting inthe refuge because insufficient data is avail-able upon which to
develop a harvest strategy.

H. PUBLIC USE

1. General

Certainly the highlight of Alligator River's publ-j-c Use program
for L992 was the scheduling and complet.ion of a public usereview and the_resulting eublic use Manlgement p1an. June g-10,
Frank Podriznik (puM, Atlanta), Richard Mattison (puM, Atlanta),Karen cartlidg.e (RF-rrr, Atlanta), and Ke1ly Davis (Mattarnuskeet
NWR) joined wis strawser to evaluate potential sj-tes and brain-storm conceptual pIans. The group reached a consensus on thesites to be developed and the general direction of the program,
strawser wrote the resulting public use Management pIan, aia noapproval was received on short notice. with trris pran in pIace,the refuge is finally able to pursue the development of linitednon-consumptive facilities for the refuge. ntforts began inJuly to find private and government funAing sources for theseprojects. rt is hoped that 2 sites will ba functionar by theend of L993. specific projects invol_ved are discussed inappropriate sub-sections following.
Historic?l1y, the public use program has prirnarily beenconsumptive in nature, with the hunting prograrn bein-g mostactive. rn the past, rittre, if any organiled non-consulnptivepublic use occurred on the refuge. The staff neither anlici-pates nor desires Alligator Rj-ver to develop a J_arge public useprogram; however, plans specifically target providing a verylirnited number of sites and a very rrign quarity experlence althose si-tes.

Total visits to the refuge in Lgg2 were estimated to be ro,706.
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Adrninistrative offices for the refuge remained in the GSA leased
office space in Manteo. A few visitors continue to locate the
office, but most information was disseminated by telephone,
correspondence, and through the news medi-a. During L992, the
refuge focused on providing a greater number of media contacts
while keeping the messages short and simple. one method that
proved successful was taking a nurnber of black and white photo-
graphs with film provided by the locar newspaper. shots of
wirdlife, ds well as refuge staff performing regurar duties,
volunteers recdiving awards, etc. were provided as exposed film.
The photos were run rqgularly with short, informative captions.
A total of 29 news releases and 6 rad).o/ tv spots \^/ere done.

2. Outdoor Classrooms - Students

Many teachers have established regular patterns in their
utilization of the marshes of Pea Island for independent use
with their classes. More recently, classes have begun to show
an interest in visiting Alligator River NWR. Until the planned
trails, etc. are rron the groundrr, the staff will continue to
handre groups whenever and wherever possible, leading discus-
sions and answering questions. More independent use by crasses
is anticipated once the trails, kiosk, and interpretive paners
are j-n place.

To encourage contact between the c]asses and the refuge and to
ensure a reaSonable level of "wildlife literacyil in the 1ocalpublic schools, a core group of volunteers have prepared andstand ready to present in-classroom programs on assorted
wildlife and refuge topics. programs on the Red wo1f, Birds,
Mammals, Amphibians, Reptiles, Fish and Animals without Back-
bones and Bird Banding and Migrations were available. These
educationar programs were presented to r,785 participants (see
Table t7, fnterpretative Programs) .

To encourage educational- endeavors in the community, refugestaff served as judges for both the Manteo and cape Hatteras
High school science Fairs and prepared packages of material (forvertical files) at all 1ocal high schools and mid.dle schools(re: red wolf). WfS Strawser coordinated an effort to combine
the information concerning educational programs available to
eastern NC school classes. A joint leaflet was prepared (see
packet in back). Sponsors of the effort included USFWS, NC
Aquarium, NPS, Jockeyrs Ridge State Park, Elizabeth II State
Hj-storic Site, and Outer Banks Audubon.

3. Outdoor Cl_assrooms - Teachers

There were no local requests for teacher training workshops inL992. Since Alligator River and Pea Is1and Refuges are locatedin an area rich in conservation educationfinterpretation
agiencies, these refuges do not receive the requests common on
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other stations that are often the sole sources available. The
North Carolina Aquarium, Jockeyrs Ridge State Park, Nags Head
Woods Ecological -Preserve, and Cape Hatteras National Seashore
offer envir6nmental education and teacher training activities.
Teachers here are hounded constantly to attend such functions.
For this reason, the refuge has chosen to focus more on other
educational needs rather than attempt to compete with other
conservation agencies. The leaflet mentioned in the previous
section offers teacher assistance in planning field trips.

In September, WIS Strawser assisted in conducting the Region IV
Environmental Educatl.on Workshop at Okefenokee NWR. She also
conducted an EE Teacher Workshop for Roanoke River NWR in
November.

4. Interpretive Foot Trails

As mentioned earlier, Do official trails exist on ARNWR' How-
ever, the approval of the Public Use Management Pl--an during :.992
paved the w-ay for the development of several trails in the near
future. The highest priority is the Creef Cut Wildlife Trail
ind Handicapped 

-fi=ning Area.- The project involves converting
an abandoned section of Uignway 64 i-nto a handicapped accessible
trait with handicapped accessibl-e bank fishing closely
associated. The half-mile roadbed lies between a beautiful
freshwater marsh and a moist soil management unit. A USFWS

Challenge Grant, monies from the DoD (both Air Force and Navy),
and assistance from the NCDOT should allow the accornplishment of
this project during 1993. See Figure 1 for a conceptual plan of
the Creef Cut Project.

In addition to the project on Creefrs Cut, a half-mile trail on
the south end of Buffalo City Road is schedul-ed to open for
public use also during Lgg3. Sandy Ridge Trail yill utilize a
washed-out roadbed (sindy Ridge Road) which parallels Mi11tail
Creek. The area is excellent habitat for neotropical migrants
and wetlands education. This trail is closely associated with
the Milltail Creek Canoe/Kayak Trail System. Sandy Ridge Trail
is shown in Figure 2.

Both of the above projects are irpanning outrr to be excellent
rrpartnerstt projects toi ttre refuqe. Locaf , State, and regional
slpport has-be6n outstanding so far. Time will telI how it qoes
wnlir it comes to actually getting the trails on the ground! !

6. Interpretive Exhibits/Demonstrations

Refuge staff manned displays and exhibits at the usual annual
events around Dare County and eastern North Carolina. Table 1,6

represents the Outreach Exhibits/Shows for the refuge during
t992.
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Table t 6
Outreach Exhibits/Shows

Exhibit, at Dixie Deer Classic, Raleigh, NC
NC Wildflf_".Sportsrnan Show, New Bern, llCMarch Exhibit at Dare Couniy Library
_9..-". County Job Fair.,(1_2 presentati6ns)
Washington Co Community clttege_careei Day

50, o00
30r000
3r000

600
50

7.

Red wolf howlllgs have proven to be popular programs on therefuge. More than a dozen public howlings were advertized andconducted during j,992. rn laaition, staif cookouts, volunteerget-togethers, etc. often included a howling. Cr," =l'urt intendsto pick up on the momentum of these prograrns during 1993 byinvolving more community organizations.-
A number of off-refuge programs were conducted during rggz bystaff and volunteers. Many dealt with the Red w;i; program;others addressed specific ind general refuge related topics.These program3 and other rerated off-refug" -progri*=- ur" shownin Table 1-7.

Tabl_e tz
Off-Refuge programs Lgg2

ALligator River NWR

Bird_Banding and i4igration (standard votunteer)
ARNUR and the Red UoLf
Red lJol.f Update
Red llol.f Program (standard votunteer)
Misc. (snakes, sharks, exotic wil.dl.iie, etc.)
Bi rds (standard volunteer)
Red tlolf (pre-hort ing)
Red Llotf (conservation fiel.d day)
Management on AR and pl NWRS
Red Llotf (RtJ staff) -

University of Ftorida, Gainsvil.te, FL
Audubon Society, Gotdsboro, NC
Bath J r. H i gh Schoo l. , Bath, ?lC
Carlton University, Northf ietd, MN

1?0
55
60

210
190
360

12
503
10

85
35
)U
35

1

1

7
7

12
4

t4
I

I

1

z
1

(schoo[ )
( schoo t I

( schoo [ )
(schoo[ )
( schoo I )

(schoo[ )

( schoo[ )
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8. Hunting

With approval of the master plan shortly after establishment,
the refuge was divided into 3 basic public use areas, with
several additional safety or rnanaqement zones closed to all
hunting. As new areas have been acquired, they have been added
to L of the 3 existing categorj-es, or (in the case of the farm
fields) put into a new]-y created category. The farm fierds were
designated as open to alt authorized uses during September and
oetober (except waterfowr hunting), but closed to pubtic entry
during all other timei. with aaaitions and deletions of land in
the refuge, the ratio of land designated for hunting with chase
dogs and land designated as chase dogs not allowed has remained
relatively constant (l-:1). The S-year review of the master plan
is scheduled for l-993. Some changes in the hunting area desig-
nations will probably result from this review.

By the L992-93 hunting season, the 6,000 acres of USFWS land
around the Frying Pan area of Tyrrell County had been officially
transferred to Pocosin Lakes NWR and their staff had assumed the
responsibility for managing the hunting there.

For the first time ever, refuge hunting permits were required
for the l-992-93 seasons. Due to the administrative requirements
associated with minor changes in hunting regurationl, refuge
staff removed all speciar refuge regurations listed in the
Federal Register and replaced them with rrPermit required for all
refuge hunts.rr The permit was printed on the front of the hunt
leaflet and contained a certification statement that the leafl-et
had been read and understood. No apparent problems resulted
from the perrnit requirement. Publ-ic response was positive.
white-tailed deer continued to be the most sought after game
species on refuge 1ands. Since Alligator River contains over
l-50r000 acres of habitat traversed by more than 150 miles of
logging roads, and because many of these roads share junctj_ons
with State roads, it is difficult to establish effective hunter
check stations. The NcwRc again required hunters to register
hunter-kiIIed deer with a locar wildlife cooperator agent;
however, they assume that an estimated 4OZ go unreported. In
past years, the fj-gures reported by the State have been utilized
and extrapolated to provide more realistic estimates. The best
estimate indicates approximately 210 deer were harvested on the
refuge during the L992-93 season.

In September, the annual hunter information meeting was held at
the Manns Harbor community center. Approxirnately 30 peopre
attended. Although there were no signiiicant cni-nges in Lne
refuge regulations this year, there were routine comments con-
cerning: youth hunting regs, waterfowl unit management, road
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maintenance, areas open to chase dogs, roads open to motorized
vehicles, etc. NCWRC Offieer Earl Brinkley was also present to
provide current information about State and Gamelands
Regulations.

A typicat buck from pocosin habitat. LL/92 BWs

This year was Dare Countyrs second annual- bear season since the
NCWRC and County Commj-ssioners re-j-nst,ated a bear season. The
5 day bear season ran November 9-14; 3 bears were documented as
taken.

The 16 hunter information boards on the refuge were repraced
with brochure boxes labered with signs stating rrHunter rnfor-
mationrr. Extra effort was made throughout the seasons to ensure
that leaflet were always available, since the brochure contained
the required hunting perrnit. This new procedure saved money and
tine in adninistering the refuge hunt and assuring that the
necessary information reached the public.

September 7, bow season began along with the usual weekend
patrol assignments for refuge officers. Muzzl-e loader season
came in on october 7, a 3 day duck season occurred october 5-l-0,
and regular gun season started on october L2. on November !,the farm field gates were closed and rocked. For the rest ofthe year (and through september, 1993), this area was closed toall public entry.
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Waterfowl seasons were October 1--3, November 26-28, and December
27 January 1. A limited amount of waterfowl hunting took
place on the refuge, but most occurred over open water in the
sounds and in Milltail Creek. The farm fields were open to
public use during October; however, the area was closed to
waterfowl hunting.

Though the new regional hunting policy for youths has been
difficutt to enforce, the fact that Dare County Schools already
had the State $unter,Safety Course as a part of the seventh and
eighth grade curriculum certainly helped. Eeginning in L99Lt
North Carolina now requires all first-time hunters to success-
fully complete the Hunter Safety Course. In addition to the
courses offered in the public schools, NCWRC Officer Brinkley
and Volunteer Jeff Nycze conducted several extra classes to
enable other youths in the area to qualify to hunt on the
refuge. The refuge staff has yet to hear of a person who has
needed. the course and was unable to find a c1ass.

Estimated public hunting activity appears below:

Activity Visits

Duck 237
Deer (gun) 1,885
Deer (bow) 340
Small Game 285
Upland Game Birds 90

AH

1, 082
11,340

1-t763
Lt260

262

There are very few places to quail or rabbit hunt on the refuge.
Snall game hunting is primarily for iaccoon, sguirrel, and
rabbit.

9. Fishing

The heaviest recreational fishing effort in the vicinity on the
refuge is in the surroundi-ng sound system from October through
April. Fishing pressure on the refuge is relatively low and is
a reflection of the isolation of the area and limited access
rather than of low catch per unit effort. Angling for bluegil1,
crappie, chain pickerel, channel catfish, fIier, largemouth
bass, and yeIlow and white perch is considered good-

During October, Alligator River sponsored a rrPathway to Fishingtt
event for 90 eighth graders at Manteo Middle School. Twenty-
five instructors from USFWS (ARNWR, Edenton NFH, Enhancement,
Fisheries Assistance), NPS, NC Aquarium, NCDMF, NC State Parks,
etc. participated in conducting the activity, which was
considered to be a big success by all involved.
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The kids aJ-I agreed...this wasl'ishing! their favorite part in pathway to
LO/92 BWS

During 1-9.92, there were an estimated 1,803 fishing visits to therefuge with 7,2r2 activity hours spent particifating in thisactivity.

10. Trapping

Furbearer tr.apping was allowed under North carolina regulations.since trapping is considered a commerci-;i-;=;-;; -;;" refuge,neither visits nor activity hours are normarly recorded underpublic use. For the rg9? trapping seasonr Do special useperrnits were issued for refuge tiippi"g.
l-1. Wildlife Observation

canoei-sts enjoyed paddling on Mi]ltail_ and whipping creeks andobserving an occasional- al]igator, wood duek uroo"a, oF otherwildlife in the area. The l,lilrtair Creek Canoe/Kayak Traildevelopment began during rgg2. The trail_ system is expected tobe completed by March , rssl. (see map in iniormational packet. )

wildlife photographers utilized the refuge to some extent for achance at bear, deer, oL any number of birds and other animars.Generar habitat scenes were popurar for an adventuresome few.
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T!" proposed uilltail canoe/Kayak Trails and sandy Ridge
wirdrife Trail offer prirne viewing of neotropical nigranti.
Though obviously not a shot of the refuge prothonotary
warbl-ers are frequently observed in this area. LD

The following figures represent wildlife/wildlands observationduring 1-992 z

Activity

Foot
Vehicle
Boat
Photography

17. Law Enforcement

Visits

2,O95
5 r2O1

7 31_

185

AH

4,L7I
10,403

2 t925
555

Refuge collateral grty officers participated in consj-derably
more LE patrols during the 1992-93 season than in the past. roithe most part, each hunting day had at reast 1 officei working.
Heavy use days involved all officers
As stated earlier, extra attention was paid to keeping refuge
hunt Leaflets/perrnits in the leaflet boxes. prior to the
opening of the seasons, reguratory signs were checked and
replaced where needed.

During L992, ARM windley completed the 9-pr Basic LE training at
FLETC bringing our total- collateral duty office number to 5.
A11 officers completed the annual LE Refiesher and semi-annual_firearms qualifications.



.61

Three NOVts were issued on the refuge during L992, 2 for trans-
porting a loaded firearm and 1 for hunting wittr the aid of bait.
In addition, the following State NOV's were issued on the
refuge:

2 Federal Duck Stamp violations
3 State Duck Stamp vj-olations
3 Unplugged guns
6 License vi-olations
2 Night hunting violations
4 Closed Season'hunting violations

Late in 1-991- and early in lgg2, there were a series of break-ins
around the maintenance facility resulting in the theft of a
number of tools, binoculars, radios, etc. In December, the
culprits were apprehended and approximately half of the stolen
items were recovered. They are being prosecuted by the State.

18. Cooperating Associations

In April of 1-989, a group of refuge vol-unteers formed the
Coasta1 Wildlife Refuge Society, a non-profit support organi-
zation for refuge I&R functions. During 1992, the Society
completed itts third fuI1 year of existence.

The first issue of WINGS, the newsletter of the Society, was
published in the Spring. The newsletter has been a great medium
for keeping nienbers abreast of happenings on the Refuge and the
society. rt is also proving to be a great source of membership
renewals. Several j-ssues are provided j-n the informational
packet in the back of this report.

Duri-ng the spring of L992, a valuabLe member of the Society and
Refuge Volunteer was }ost. Herb Lewis passed away after a
short, but intense battle with cancer. Money l-eft by Herb and
additional funds donated by his friends and family were de-
signated for the turtle project. A new 4-wheeler, 2 radios, and
a pair of binoculars (see list below) were purchased. The
remaining money was put toward the new pea rsrand leaflet.
A $l-4, ooo contribution from the National Fish and wildrife
Foundation (frorn the special red wolf funds) was desi-gnated for
a truck, hospitalization insurance for a foreign student, and a
TV/VCR combination. Also, the Society assisted Pocosin Lakes
NWR with their dedication ceremony by accepting several
designated donations on their behalf.

Major refuge projects for the year included:
-providing a $so/week stipend for a summer intern for pea

IsIand
-upgrading of the public use computer system with a

Macrntosh classic, Laser printer, and several graphics
software packages.
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-Ford 150 4 X 4 Pick-uP truck
-TVIVCR combo
-4-wheeler
-2 high frequency hand-held radios
-2 pairs of binoculars
-a 35 mm camera
-health insurance for foreign red wolf intern
-design and printing of 10, 

-OOO copies of a new general
Ieaflet for Pea Island

Tab1e 18

SaleE Unit:
Revenues-

Non-taxable sales
Taxabl-e safes
Total

Expenses-
Cost of goods
Sa1es tax
TotaI

Net Revenue (included in

Revenue:
donations- red wolf from NFWF

donations- red wolf - general
donations- PLNWR
donations- Herb Memorial
donations- dues/general
Total donati-ons
Interest earned
Net revenue from sales
Total revenue

Expenses:
Herb Memorial (tP/Pea Island)
PLNWR
Red wolf- to NFWF
Red wolf- general
Run Project
Refuge- general
Total USFWS exPenditures
Adrninistration of CWRS

Total Expenditures

$ 5 ,2L0.18
B t928.93

$14,l-39.11-

$L2,1-46.96
462.38

gLz ,609 .34
revenue section below) 9r,529.77

$l-4, ooo. oo
7 64.96
200.00

6, 580 . OO

4,853. O0

$26,397 .96
272.O4

!,529 .77
$28, L99.77

$ 6,580.00
200.00
7 64.96

L3 t959 . 02
'7,38r.66
4,3]-'7 .22

i33 ,2O2.86
L29 .25

$33 r 414. 11,
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At the winter Board rneeting, a decision was made to increase the
size of the Board by L member and assign duties for the 3 non-
executive positions. The 1993 Board will consist of President,
Vice-president, Secretary, Treasurer, Membership Chairman,
Newsletter Chairman, Sales Chairman, and Refuge Liaison.
see Table L8 for complete financial information for Fy 1992.
Note that a totar of $33,202.86 was spent on refuge projects.

I. 
PQUTPMENT AND FACILITIES

l-. New Construction

As reported in last yearrs narrative, construction began on new
maintenance facilitj-es for Alligator River in October, 199L.
Wimco Corp. of Washington, NC completed construction of the
$572,000 facility in JuIy (formatJ-y accepted on 7/L6). The
completed facilities include a 40r x l-08' shoploffice building,
a 241 x 8Or vehicle storage building, two 2rOOO gallon above
ground fuel tanks and pumps, well, security fencing, and a1l
associated site work. The office section of the main building
contains space for 8 people, a break room, shower, and tockers.
The only real- problem with these badly needed facilities is that
the refuge does not have the funds to equip them properly.
whatrs new, huh?? Excess office equipment was obtained from-

,
"oa*!*.Se'

,.1: , ,, .,,, 
t ..

,,,t * 
'-t, 

-r,,::

i,'

The East Lake maintenance faciLities were completed in Jury.
The staff finally has a prace to hang their hats. g/g2 Jc.r
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several sources and the crew had set up trhousekeepingrr by tate
Ju1y. RM Johnson served as the construction rep for the
proj ect.

Several other RESrs for additional constructi-on were submitted
in JuIy since funds still remained in this construction account.
These include purchase and installatj-on of water treatment
hardware, construction of 25o linear feet of vehicre storage
(pole sheds), graveling the entrance road to the buirdings
(Milltai1 Road"), and, constructing an oil storage building. RO
Engineering staff visited the refuge 9/29-30 to select uuitainq
locations and develop'site pIans.

2. Rehabilitation

Work finally began on force account replacement of 28 wooden
bridges with structures and fill during 1-992 (construction
funding). Over a year of work was reguired to obtain a1I of the
necessary pernits for this project. This work is rnulti-purpose
in nature - replace unsafe wooden bridges that vary from 20r to
50 | in length (virtually all of these bridges are unsafe for
even standard vehicles, much less heavy equiprnent) and restore
natural- hydrology to about 50,000 acres of forested wetlands by
util-izing water control structures and fill in this replacement.
Most of the pocosin habitat on the refuge has been severely
impacted by drainage from inter-connecting road ditches/canals.
A1so, project cornpletion will provide the needed water control
for large scale use of prescribed fire in these fire adapted
wetland habitats.

Arthough severely hampered by wet weather and equiprnent break-
downs, the staff succeeded in replacing 5 bridges starting in
Ju1y. Those replaced included Borrow pit Road X Highway 264,
Long Curve X Borrow Pit, Blueberry X Mi11tai1, Bay X Mil1tai1,
and Butler X sandy Ridge. Arso, instarlation of the Lake worth
structure (did not replace a bridge) was completed in order to
decrease outflows of fresh acidic water directly into pamlico
sound. An estimated 4,000 - 4,500 cu. yds. of fill were hauled
to complete these projects which occupied most of the mainte-
nance crewrs time during the latter part of Igg2.

As part of the above project, 25 aluminum water control
structures were purchased during the year at a cost of
$57 ,72O.

The l-20 acre permanent water area of the South Twiford Unit was
dewatered this year to faci]itate revee repairs. over 30rrslumprr areas, and washouts were repaired by replacing fill and
cornpacting. This unit was partially disked to set back plant
succession. Wet weather and equiprnent breakdowns prevented
completing the task.
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The bridge replacement/wetland restoration project finally got
under way this year. Unsafe wooden bridges were torn out.....

8/e2 JCJ

q,

i... i

and repJ-aced with structures/fill. 8/92 JCJ



66

Refuge staff also disked about 1oo acres of moist soil units
a;;#;"; rainy periods) t; set back plant succession. This
iisf, normall! iccornptished by .the co-op farmers-' is 2 years
behind scheduie due io vret conditions. Most of the 1-800 acres
of sucn habitat will have to be burned prior to disking because
of an extreneiy ft"""V rough. Inability-to reno"rate these units
on a schedule iras seirerety reduced' watLrfowl food production'

3.w
stroud Engineering, Ki]l Devil Hil1s, NC, completed 2 separate
boundary retracement'surveys (Lake .Neighborhood and East Lake)

totaling 9.1- miles. fheJe i projects finished the internal
UounAarf relocation work needed around communities where

""q"i=ilion 
of inholdings is highly unlikely'

The refuge staff posted about 75 miles of boundary lines during
the year, including the g rnites mentioned above and l-0 miles
from a survey late in LggL (Manns Harboro Ma-shoes) '- The staff
also completed posting torrgrtty 25 miles {orrt-" of 1?0 niles) of
perimeter nounairy alo-ng_ th; riarious water bodies that surround
the Dare c"""ty -ieninsrfua. Those areas posted included East
Lake, South Lake, Swan Lake, Swan Creek, and a smalI part of
;iii;"i"i niver upstream of 6wan creek outlet. Cornpleting this
work will occupy . rot of staff tirne (and a 1ot of signs) during
L993

After completing all of the environmental preregui;ites, a 5

acre borrow pit was opened on the creef A-2 unit of the farm'
f.iff material from this pit will be used in conpleting the
bridge replacement project and in road rehab'

Refuge staff hauled and placed 1,500 cu. yds. of fill on various
farm unlt .o.d=. This tiff material was purc.hased by the co-op
farmers from a 1oca1 supplier as part of their rent.

As reported in the l-991 narrative, the refuge has embarked upon
; *.i'or ef fort to improve the primary road system. Long
unmaintained, nost of these roadJ are totally overgrown-with
road shoulder vegetation and are'generally nothing,but l- lane'
4x4 only during d-ry weather. wet weather during L992 prohibited
rnaking lunstantiaf progress in this projgct. In spite of poor
working """aili"tt=,^ 

a -toir"= of road-(Point Peter and parts of
Koehring and Blueberry Roads) were completely reworked' Road

shoulder vegetation tiar removed by O-O and KG shear blade,
recrowned bi use of angle blade on a crawl-er, disked, filf
hauled to r!j"i holes/wishouts, and regraded. - Atthough tile
-onsuming, ttiis work is weII worth the effort because of the
enhanced management capabilities to most refuge programs.
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This refuge has over
Iost due to plant
abovet... . o

200 niles of road, most in
encroachment. Koehring

danger of being
Road, pictured

9/92 irCJ

.. . ..w€ts reworked with
not, the same section of

the refuqets new D-6H.
road is shown above and

Believe it or
here. 9/92 JCJ
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The refuge installed aluminum frap. gates on Dare countyrsHighway 264 x Link Road culverts. ourinq periods of wind driventides, these 60rr culverts.were 
"";;i"q'water inflows onto thefarrn unit and drastically incr:easing p;npi'g 

"o;t;---tn" countypurchased the 93,ooo gatbs and obtainLa tn.-rr""""=.ry permits.
Eguipment/vehicle repairs at this station were a never endingproblem and a consistent budget nreircer due to the ,,junk,,this station is forced to use. The more significant maintenanceitems completed during J-ggz are as folrows: repair Bucyrus 3/4yd. dragline by replacing all clut"rrlrrilc" bands, travel ,,dogs,,,track adjusters, t_rack pins, sprockets, and drive chains (costof $l-1 ,2oo); rebuild englne 1" Quc it"ii7 tractor (94,ooo cost);cornpletely rework a 25 ton lowboy traiier by constructing andinstalling dove-tail/drive on ramp", instarl hydraulic pump tooperate ramps, install bed outriggers, replace brake air cham-bers (cost 94,2oo); reprace engii6s in z -vehicr"s 

fiepr_acementengines, cannibal-ized from park senr_ice 
"*"""=' vehicles) ;replace injectors in cat D.-G anc in JD 350 crawlers, etc. rt issincerely hoped that M\IS fr-rncling ,rj.f l--maXe some inroads i_nto thebacklog of equipment ;naj-ntena.ncle/repr_acement needs existing inthe Service.

4.

Equipment borrowed during the year included Mattamuskeet's dumpbed trailer ahd 4x4 tracior, pee Deers 5 yard durnp truck, BackBayrs 15 yard dump truck, pocosin r,akel' tru"riTtiactor andlowboy trailer, and okefenokeers triii pile driver.
Eguiprnent loaned to other stations included the Bucyrus draglj-neto AcE Basin for g months, cat excavator to pocosin Lakesseveral times duri-ng the year, 35 ton drop deck 10wboy toPocosin Lakes and ACE Basin.

Major cleanup of junk equipment (obtained from excess propertyover the years) was accompiisrrea tv airect transfer to the NavyBombing Range for use as iargets.
several pieces of equipment were- purchased during the year.These included a cat b-oH L_cp_ crawle-r (gzzs.6K - reieived 5/5) iKG blade for th."- D-6 (gr-7.5K recei-ved 6/L5) ; 5o ton BoazIowboy trailer ($ZeX - 

'rece_ived 
IO/2O); and l-5 yd. Ford dumptruck ($68.0K - received 1"2/5). A sofL track 

"r.,,il"r, TerrevahModel l-0T ($rzrx; was recej-ved 2/2. The machine, oiaerea withhydrostatic drive, immedi-atery aeverop"a final eri;; probremsand. after repeated- attempts to fix it, was returned to thefactory in Ju1y. The entire drive train, i""r"Ji"g'engine, isbeing replaced with a standard transmission and is scheduled tobe shipped from the factory i-n .tanuarilggl .
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After receiving_extremely high bids from other companies, thedecision was made to try a rLtativety new na,me brand of soft-track nachine, a Terrevah Mode1 1OT. 2/g2 ifcil
A l-ocal hunting club donated two house trailers to MattamuskeetNryR who, in turn, transferred 1 unit to Alligator nirr"r. rtwill be used to house researchers.

8" Other

crane operator Bruce creef spent 3 two-week details at ACE Basin
NWR assisting in levee rehab work.

J.
1-. Coor:erative procrrams

OTHER TTEMS

usDA gypsy nroth traps were moni-tored on the refuge once again byAPHIS out of Elj_zabeth City, NC.

An suP was issued to Dare county to provide draining of countyfarm land (located adjacent to trre retuge farm rierasl. ------r

one suP was issued to operati-ve beehi-ves on the refuge.
An suP was issued to uscoE and Dare county to use an existingdisposal site for deposition of dredged material resulting fromdeepening of the Stumpy point navigaiion canal_.
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3. Items of Interest

Roger Erb, Service Fire Coordinator, and Skippy Reeves, Regional
Fire Coordinator, visited during March to review the refuge fire
program.

Numerous Air Force personnel visited the refuge during the year
to dj-scuss various items ranging from water management to
endangered spebies mdnagement"

The Holringsworths st'ent 3 days photographing refuge wildrife
during March for their upcomj-ng book.

Pam Mathias and Kathy Short, DOf Secretaryrs Office, visited
5/12-1,3 for briefings on several issues - Oregon Inlet, NCDOTTs
Highway 12, red wolf, piping plovers, etc.

Assistant Secretary Hayden, DOI, visited in June for briefings
on the same topics.
The Servicers Chief Realty Appraiser, WO, and several regional
Realty personnel spent JuJ-y 2-4 rev j-ewing land acguisition
activities at Alligator River.

Three of the regional Personnel office staff (consaundra
Jackson, Dorrie.Davis, and Jackie Flynn) spent June 23-25 at the
refuge being briefed on various refuge programs. They weregiven intimate views of duties performed by various personnel.

The local SCS District Conservationist and several SCS design
engineers requested and were given an in-depth tour of the
refugers water managiement program.

Public use Review was conducted by Frank podriznik, Richard
Mattison (Regionar Public use office), and Karen cartlidge
(Deputy Associate Manager, RF-III) .

A seemingly endless string of university professors, graduate
students, state agency, and other federal agency personnel
visited to discuss research projects, environmental compliance
issues, etc.

Several WO staff visited the refuqe while on vacation to the
Outer Banks.

Len Lussier and Williarn Do1an, DOI's IG office, spent LO/I9-20
on the refuge looking at maintenance deficiencies for a report
to Congress.
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While assisting Pocosin Lakes NWR in their dedication ceremonies
on october 10, RM Johnson chauffeured Director Turner to and
from the airport. The Director was given a guick windshi-eld
tour of Alligator River.

RM Johnson served as a team member on an inspection of
Engineering AL/L6-2O.

Numerous other visits were made by Ro staff during the year
(Engineeringr'surveyors, Appraisers, Realty Foresters, elc.,
etc. )

4. Credits

The Narrative Report was
Special credit goes to WIS
typing.

a joint effort by the entire staff.
Strawser for editing and OAC Lane for
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INTRODUClTION

Pea Island National Wildlife Refuge was established in 1-938 by
Executive Order 7864 as a wintering area for the greater snow
goose and other migratory waterfowl. At the last surveyr. the
iefuge contained 5r915 acres of beach, dunes, high marsh, dikes,
salt marsh, impoundments, ponds, and salt flats; however' Severe
ocean overwash and beach erosion has caused the loss of a
portion of the beachy'dune acreage. Presidential Proclamation
|ZZAA closed 25,7OO acres of adjacent waters in the Pamlico
Sound to rnigratory waterfowl hunting.

The refuge is located on the north end of Hatteras Island, a
coastal blrrier island which is part of a chain of islands known
as the Outer Banks. These islands are separated from the main-
land by a series of marshes and/or sounds which are up to 25
miles wide.

Pea Islandts climate is generally moderated by the ocean, thus
it is cooler in the summer and warmer in the winter than the NC

mainland. The average daily maximum temperature is 69 degrees
and the minimum is 56 degrees. Due to heavy and prolonged
storms, the average rainfall is 55.6 inches, most of which
occurs during the winter and summer. It is frequently windy
during both day and night with l-1 mph as the annual mean wind
speed. The prevailing summer wind is from the southwest, and
winds are usually from the northeast in the winter.

The diversity and abundance of bird life on Pea Island explain
its reputation of being a I'birderrs paradiserr . The refuge is an
important wintering ground for tundra Swans, Canada geese' snow
ge6se, and over 2a species of ducks. Many other interesting
bird. species can be found at Pea Island during the winter months
and during spring/fal1 migrations. During the summer rnonths,
several species of herons, egrets, ibises, terns and guIls,
along with American avocets, willets, black-necked stilts, other
wading and shore birds and a few species of ducks nest on the
refuge. Peregrine falcons, bald eagles, piping plovers, and
loggerhead sea turtles are amongi the endangTered or threatened
species that utilize the refuge.
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A. HTGHLTGHTS

North Carolina Department of Transportation places sandbags on
beach along NC Highway 1-2. (See Section D.4.)
ttConditionalrt permits issued by the Secretaryrs office for the
Oregon Inlet Jetties. (See Section D.4.)

Herb Lewis, long-time refuge volunteer, age 42, succumbs to
cancer. (See Section 8.4.)

North Pond Trail dedication held in October. (See Section H.4.)

Both platform and tower for
November LL, L992. Randy
Foundation is shown here
dedication.

North Pond Trail nere dedicated on
Latta of the Outer Banks Connunity
cutting the ribbon for the tower

LO/2/e2 BWS
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B. CLIMATIC CONDITIONS

The year began with normal temperatures and rainfall. During
the lpring, rainfall was below normal, making it necessary to
pump -water' into the impoundments to maintain optimum levels.
Wi-tn the onset of summer monsoon-like rainfall necessitated
keeping gates on the impoundments open much of the time (entire
month 5f-august; to get the excess water out! A tropical storm
brushed the refuge 9/23-24 50 mph winds and heavy rain but no
damage! A norreister blew in L2/L4'17 and caused NC Highway 1-2

to be closed L2/L5-L6 due to overwash. This overwash flooded
all of the impoundments and killed the wheat in New Fie1d (see
Section F.4.). By yearsr end, rainfall amounts for the year
were close to average.

C. LAND ACOUTSITION

2. Easement

In 1988, the U.S. Coast Guard. (USCG) aban,joned their facility at
the north end of the refuge. The fac:lity was endangered by
severe erosion - in excess of l-25 feet per year. USCG actually
owned 10 acres (the only inholding on Pea Island Refuge) and had
an easement on 10 acres of refuge property. Repeated efforts by
the Service to acguire this LO acres (Iess the old station a
National Register site) met with failure. In July' USCG

notified the refuge that, at the request of Congressman Walter
Jones, they had quit claim deeded their 1,0 acres to Dare County,
including the o1d station itself. The Countyrs plans for this
area are unknown.

The USCG easement on Service property will terminate once they
remove all facilities (storage building, pier, tanks, etc. ) .
Removal is scheduled for completion by June I 1993. When com-
pleted., the NC Department of WiLdlife Resources has agreed to
develop an access point for the public by rehabing the existing
boat ramp and constructing a parking area.

D. PLANNTNG

2. Management PIan

A Hurricane Contingency Plan was developed for the refuge during
the year.

for all impoundment units was

and Section 7 covering 3r500

The annual water management Plan
completed and approved.

A prescribed burn prescription
acres were wrj-tten and approved.
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As reported in last yearrs narrative, severe rtnorreaster' storrnsbattered the refuge in october and December, Lggi-. Thesestorms, coupled with years of high erosion caused by hopperdredging of oregon rnlet, resulted in the loss of al-most all
*gr": _ along the oceanfront. _ Although this loss was not, ini-tse1f, a rnajor impactor of rerugJ resources, overwash ofseveral sectiori of Highway 1-2 now occurs even in nild rblowsr.
Cl-osure of Highway L2 stops aI1 vehicle traffic to the 5villages located south of tlie refuge on North Carolinars outerBanks, and, during L992, resulted in tremendous pressure onNorth carolina Department- of Transportation (Ncbor) to dosomething to protect the highway. llcbor proposed an emergencysandbaggi.ng operation at one locati-on as J temporary prote-tion
measure in January , 1,992. After many rneetiigs a-na pran re-visions, NcDor finalry obtained all €rr" necessary regulatorypermits and was issued a refuge sup for 4, goo liiear feet ofsandbags along the highway immediately north of the headquarterssi-te- Thi-s project, completed in rite March, was to providetemporary protecti-on agai-nst highway ross until NcDor couldcomplete planning for a long range solution. NcDor did notinitiate any planning through- most of rgg2 - untir the onset ofthe winter storm season agiin brought new cries of ,d.o some-

NCDOT installed 4r80Or of sandbags alongL2 as a temporary protection measure.
a stretch of
s/ez JCJ

NC Highway
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thing". NCDOT requested approval for additional sandbagging,
was denied approval by the refuge, and as of this date, has
begun planning for a large scale beach nourishment project at
the sandbag location. rt shourd be noted that large scale
nourishment was a special condition of the refuge SUP issued for
the sandbags. Please understand the above account is only a
brief sketch of the events around the issue. The refuge starr
did rittl-e else other than deat with this issue for over 2
months

As reported in previous years, NCDor was issued a R-o-w perrnit
by the service in 1989 to construct a 3 t2oo I rock revetment,
caIIed a terminar groin, oD the north end of pea rsland to
protect the south base of the Oregon In1et Bridge. This
structure was completed in March, L99L. one of the special
conditions of the permit was the conduction of an in-depth
monitoring program. If erosion on the first 6 miles of refuge
beaches, beyond an agreed upon background rate, occurred over 2
consecutive, 2 month periods, NCDOT must initiate nourish-ment.
This tttriggerrr was in fact exceeded duriirg the January-February
and March-April, :.992 monitoring periods. NcDor responded to
the refuge I s request for nourj-shment wj-th a rtnewrr interpretation
of the R-o-w permit language that you guessed it, exernpted
them from providing nourj-shment of slightly over 1 nillion yards
of materi-al at an estimated cost of $:-a mil]ion. Several
meetings with NCDOT and numerous phone calIs failed to resolvethis issue. 'As the year ended, finar prans were underway to
send this issue to the Solicitor.
NcDor implemented emergency repairs to the oregon rnlet Bridgein April. severe scourj-ngi had endangered 7 setJ of bridge pieis
around the navigation span. Fol-lowing severat- meetings, Dor
issued a contract for placement of rock gabbions around thesepilings. DOT al-so conducted scoping nreetings wi,th Service (FWE
and Refuge) personnel as part of the planning process for
replacement of the Oregon Inlet Bridge.

As most readers pr:obably know (certainly any Service employees
from this area), the oregon rnlet uavigalion nroject has been athorn in the servicers side since the early l-97ors. Thisproject authorized the u.s. corps of nnginlers (uscoE) to
maintain a 2OOt wide, 2O I deep navigation channel- through the
Inlet, long reputed to be one of the most dangerous bodies of
water on the east coast. The uscoE proposed constructing
roughly 5000r long rock jetties to t'st:abil-izerr the inlet and to
constrict water flows, thus forcing scour vrhij,ch would assist in
maintaining the approved channel. Among many other potential
adverse impacts, these jetties wourd compJ-etely stop arlsoutherly nearshore transport of sand and resul-t in rnassive
amounts of erosion irnmediately south of the inlet, i.€., pea
rsland Refuge. since the north jetty would be anchored on capeHatteras National seashore, the south jetty on the refuge, ai-rd
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manymajorenvironmental_impactswould.certainlyoccur,Interior
has consisrenrly opposed dJ"iJtLi;; i"- =pi[" "t strong local '
state, and congieslional. aereiation =rrpp"-ti' tn" Iatest round

of deriberati"'"=:""i-'tni= 
-pi;;ect' 

-u:- 
alrectea by secretary

Lujan, center;;';" the form.iion of an inJ"-p"naent tisk force of

coasral georogisrs/engin"";;-[; stuay i;r;-pt"j""l.'^ meet with

the Service, Fark Service;J USCOE to'-"restfvL differencesrr'

and prepare a-ieport for the Secretary'

Therefugestaff,Ralgigh.FwEstaff'Wilmington'y:::u'staff'and
various *"*nJi='o; thi ta;il fot"t met ma-ny tirnes^in 1991 to

discuss the project"- A report was presented to the Secretary rn

January of tggi. The s"L"t"i.t' hi""ff' issued ilconditionalrl

permits to tne-uscon f"t ;-"lly- "on=..tt'-"tiot' 
on 1"O/28/92 (just

-nrior to the erections).. 
-Th"-t'conditionalrr nature of the per-

i,its issued .r" "o*pl,etion 
oi-. =ttppf"*ttJtl 

EIS and development

of an acceptable sand nypa=!-=V=tl*. .fne-iefuge 
ana. Raleigh FWE

orrice on"tti!-J";;;; " hii!"-i"+--::t---issuei bv the secretarv

- no comment pertaininq.to Ln"JEgtv- is=t'"' es ine-year ended'

uscoE rnas working. very^h";i';;'tir,.riri;; tne suppl6nental EIS

ilt"it a"" in APril l-ee3) '

TheUscoEhasannuallydredgedthenavigationa}channelat
oregon rnref since th; pioiJc-t t1:- authorized' For years'

USCOE,S contracts were 'toi hopper Jreaging with offshore

deposition oFln" dredged fl:";ll-l'^-^t;G 
-t"iiott' amons other

things,gt"ittyacceleratedtheerosionrateonPealsland'

'Akfi

uscoErs dePosition
35Or wide beach for

of
3

Oregon Inlet
niles south of

.f
.s

{l <f- 'l 
eg€*

dredge material'
the inlet.

created
e/e2 JCJ



Winter storms quickly began eroding
expected. The material lost due to
budget.

the newLy created beach - as
erosion is still in the sand

L2/92 MLM

Beginning in IggL, the USCOE finally opted to place this dredged
maferial- on the beaches at roughly double the cost of hopper
dredging. During l-991-, roughly 4OO,00O yards of material were
hydriu1lcally d.Jposited on the beaches. The L992 round of
diedging, p6rfor-med B/2 9/5, deposited 898 

' 
000 yards of

material on slightly over 2 miles of beaches (begin-ning at the
o1d Coast Cuard- StJtion). The refuqe staff initiated a large
scale rnonitoring program, beginning in JuIy, gn 6 miles of
beaches to aocimdnt - impacts, if dnY, of this deposition'
Although such large scale projects performed an-nuaIly have the
potenti.al to cause adverse impacts, the refuge staff strongly
ioncurs with the necessity of this action in light of the
impacts caused by hopper dredging. As with NCDOT's Highway 12
pr-oblems, the areaging operation occupigd a great de.a1 of staf f
tir" ana involved- many different entities including county,
state, and federal Potiticians.
The CASS contract issued to Coastal Consultants for data analy-
sis of the l-ggL nourishment monitoring plan could not be renewed
(a decision made by WO CGS). The refuge developed aII the specs
and technical r"quir"ments for solicitation of a new contract in
August. WO CGS finally approved the package in December, and as
of this date, RO CGS has the entire packagetton the streetrr. In
the interim, the refuge continues to collect the field data
called for in the SUP issued to USCOE for spoil deposition.
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Fina11y, Tideland Electric advised the refuge in october ofplans to upgrade the powerline crossing Pea Tsland from 35KW to
l-00Kw. The substation, located on the south end of the refuge,
wilr be moved to the north end to facilitate this upgrade.
Tideland Electric and REA were prepar.ing tlee EArs, section 7rs,
R-O-W perrnit amendment, etc. as the year ended.

5. Research and Investigation

Robert K1ips, Dept. of niology, ohio state university, continuedthe pollination study on rose malrow (Hibiscus rnoscheutos).
Thirty plants were marked, flowers covered with mesrr uags, a;ra
then hand pollinated.

MTL Systems, Inc., under contract from the Air Force, conducted
trj-als for navigational beacon evaluation in April.
Joe Fucerra, PhD candidate from university of virginia, final-
ized the nourishment monitorj-ng coirtract issued in i-991-. The
report, received in July 1992, providecl anaJ-ysis of sand samples
and mole crab data in an effort to determine impacts of the
placement of 400,000 yds. on pea Is1and beaches.

Dr. Robert Dolan served as the servicers technicar represen-
tative on the team monitoring impacts of NCDorrs oregon rnlet
Terminal Groin through september. Doranrs contract exp-ired,9/3oa new cohtract was finally issued in December after asolicitation went through the competitive process.

6. Other

Pea rsland again participaLed in the Atlantic Fllrway canada
Goose study durj-ng L992. A guota has been assj-gned ror tne gz-
93 season.

E. ADMINTSTRATION

L. Personnel

Technj-ca1ly, all staff in this complex of refuges are ARNWR
staff. on a regular basis, RT Elmore and Eo wj-lkins reported
for duty at Pea Island. Other staff assist as needed.

2. Youth Programs

During 1992, Pea rsrandrs ycc program was a facet of the Alli-gator River program. Since the Alligator River program involvedonry l- enrollee, the amount of time available fof work on pea
Island w3s lirnited. The enroIlee assisted in rnaintaining theNorth Pond Trail-, performed litter pick-ups, and participatLa inpelican and tern banding.
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For more information of ycc, see section 8.2. of the Arligator
River NWR narrative.

4. Volunteer Programs

During Lggz, volunteers at Pea Island again formed the hub, both
i"-=pirit ana in numbers, for the entire AIligator.River volun-
teer program. The UostTHostess program began in April and

continued through october. again, as in past years' a f""
saturdays and sundays were coverLd. The visitor contact station
was covered all wee-kdays during that time period.

The turtle patrol wai also a popular _volunteer program during
LggZ. Turt1e patrollers p..€i"ipated in an 8 hour training
program, then c6nducted the patrol- 1..duy each week from rnid-May

Lnr6ugh'tne end of August. The 'rturtle watchrr program was

initiated to pioviae 6etter opportunities for hatchlings to
successfully rlach the water. Uuring lgg2, the rrturtle watchrl

;;;;6-;;;- iniii-.t"a in the besinnins and followed throushout
irre-nesting season. (see section c.2. for details.)

Herb Lewis, a long-standing volunteer who received a North
Carolina Take Pride in arnerida Award in 1991 for his involvement
in these proqiu*r, died on Apri'l f-1 after a short, but fierce
battle with cancer. Herb n-amed the coastal wildlife Refuge
society as a beneficiary of his estate, plus farnily.and friends
*ia" riemorial donations in his name. The turtle program
L-"""fiit"a tremendously through Herbrs l-ife and his death; he
will be missed.

Summer and fatl bird walks and summer Children's Wildtife
Discovery programs were conducted by volunteers. special
programsrequestedbyschoolsandotnergroupswerealso
conducted by volunteers. In fact, essentially all public
proqram= "olhr"ted 

during L9g2 at Pea Island 1I1^IR were conducted
by refuge volunteers.

The September 'lBig Sweeprr occurred again in l-992 ' This activity
continues to be the =single event that involves the most
volunteers during the year. At the Lgg2 Pea Island "Big Sweeprr,

9B volunteers p.iti.lp.ted and succeeded in cleaning the entire
L3 miles of reiuge beich. Since we had people reldy -and willing
to worl<, we orgJnized each section to walk up the beach, then
back on Nc a,2. Consequently, during the t'Big Sweeprr, all the
beaches and road shoulders on the refuge were cleaned'

For additional information about the volunteer Program, see

Section E.4. ;i the AIligator River NWR Annual Narrative Report'



Manteo Adult Development Program received a 1991 Directorrs
Award for Outstanding Contributions to the USFWS. 8/92 DS

7. Technical Assistance

RM Johnson, DRM Noffsinger, and ROS Windley participated in
numerous meetings with County officials, FHWA, NCDOT officials,
and CAMA officials concerning emergency work to protect NC

Highway L2.

RT Elmore and other staff members provided assistance to Dr'
Robert Dolan, University of Virginia, throughout the year in the
development and implementation of a mole crab and sand study to
identify effects of beach nourishment projects on Pea Is1and
NWR.

During July, refuge staff and voLunteers assisted John Weske of
the Siritfrs-onian Institute in brown pelican and tern banding on
islands located just off of the refuge'

F. HABITAT MANAGEMENT

1. General

Pea Island, a coastal barrier island, consists of 7 basic
habitat types. The most recent survey revealed 456 acres of
ocean beach; 518 acres of barrier dunes; 630 acres of sand
ridge, brush, and grassland; 3,O24 acres of irregularly flooded
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salt marshes i 328 acres of salt flats; and 3 brackish water
impoundments totaling 940 acres. Beach and dune acreages change
trbrn year to year. Intense northeast storms caused Severe
erosidn along the beach and dunes during 1992'

2. Wetlands

North Pond was drawn down in L99l- (for ttre :first time in at
Ieast 9 y".r=1 and partially disked" As a result of this
effort, sago ''pondwe6d and wiageon grass j-ncreased to 422
occurrenc" ln L-992. (See Table 1-) . These 2 excellent waterfowl
i;;J- species rraa cornirised only 1-.sz qnd 16z of the plants in
i-990 and i-991, respe?tive1y. Maintaining higher .than normal
water leve]s into elr1y summer helped keep salinities close to
target levels even with all the pumping that was necessary' A

;;;ii" of aips in salinity occurred with the heavy rains and

helied keep Lalinities fr6n going t9o far beyond the 2Oe" sea
strength (6.7 ppt) target. appar-ently, the cornbination of the
drawdown, reeiing qo5a watlr depths (>1.8), and keeping
salinities in €ne S-Z ppt range produced the right conditi-ons to
increase sago pondweed and widgeon grass, particularly sago.

In late October and early November, Lggl, New Field impoundment
was inundated with salt water from a severe northeast storm
(Ha1loween storm) that overwashed the island. Impoundment water
ievels increased over 1 foot and salinities rose to 662 sea
strength (22 ppt). Water control gates were opened until levels
aropp5a below- target elevations. Rain water helped lower
satinities. By January of L992, the salinity was down to 49e"

sea strength (ie ppt) Jnd, with each rain, continued to decline
through April and early MaY.

New Field water levels were held close to target elevations
Lxcept during summer when warm, windy days required the punps to
be dperated daily to keep the irnpoundment at target levels'
Howerler, the purnping increased salinities beyond target IeveIs.
It became apparent that rnuskglrasses (Chara spp.) tolerate more
saline conditions than thought. Occurrence of muskgrass
actually was the highest in the last four years (L989-72 ' L99O-
L3Z, fggf-f8Z , Lgg2-35%) . Saltgrass increased dramatically
around the shallow fringes, uP from 6eo in 1991 to 30? in 1992'
While it is not much of a seed-producer, it j-s considered a good
substrate for invertebrate production'

In late October and early Novernber of I9gI, South Pond impound-
ment was also inundated with sal-t water from the Hal10ween
storm. Impound.ment water levels increased over l- foot and
salinities rose to over 7OZ sea strength (23 ppt). Water
control gates v/ere opened until levels dropped below target
elevations. Rainwatei hetpea fower sal-inities. By January of
Lg92 the salinity was down to 55? sea strength (18 ppt) and with
each rain continued to decline through April and early May.
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TabLe L
Sunmary of Vegetative Transect Line Sanpling

Pea Island NWR' 1992

Line Feet Sanpl'e Sarpl'ing Percent Percent Ptants Per
sdlpted st'ops Points veqetated Bare Pt' sarpted

South 2,340 ft. ' 78 390
Pond

94-3% 5-T/. 1-16

.&56%

NeH

Fietd
2,670 ft. 89 445

2,700 tt. 90 450 95.7% 4.3% 1.5North
Pond

3,660 ft. 122 610 68.9% 31 .1% .86

6 aot a4 aot
AVERAGES to.t/. .t'Jto 1 .04

Combined Food Values * Maior ptants (% occurrence)

south Pond - Sago Pondweed 38% (20)
- Muskgrass 14% (7r,
- BacoDa 1.3% (.8)

New Fietd - Muskgrass 35% (18)
- Sago Pondweed 10.8% (21)
- Satt Grass 29.9% ( 6>

North Pond - Muskgrass 43.5% (47)
- Sago Pondweed 34% (14)
- Widgeon Grass 7.9% (1 .7,

Satt Fl.ats - Satacornice 21.6%
- Patens 15-6%
- Sea 0xeYe 10.5%

Good - 23.8 (20.5)
Fair - 3'l .4 (46.6)
Non - 44.8 G2.7)

* 1991 Figures in ( )

South Pond water levels were held close to target elevations
until late sunme; by pumping. However, d,ue to the already.high
salinities caused bt ove.walh, the punping increased salinities
beyond target Ievels. Levels dropped bel-ow the targets in late
summer when the pump could not 6e run due to mechanical pro-
b1ems. Many of tire subrnerged aquatics were lost at this time as
indicated bt the large amount of bare areas found in the surveys
(442, oniry 2Z in f-99f-). South Pondrs maximum salinity during
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the growing season was higher than New Fieldts (63.6 sea
strength, 2L ppt, in South Pond, while in New Field it was 5l_.5?
sea strength, 1-7 ppt). With the higher salinities in South pond
and/or the lower water levels, muskgrass dropped frorn 7SZ in
L99L to L4Z in L992. Saltgrass did not increase as it did in
New Field.
Wetlands in the Salt Flats are flooded and dewatered by natural
ebb and flow in wind/tides and by rainfal-l/runoff. Vegetation
has remained t'elativbly unchanged for many years in this area.
The predominant vegetption is glass wort (Salicornia sp. ) , while
almost one-half of the area is bare.

The 2 smal1 rnitigation ponds created by NCDOT again produced
good widgeon grass. The pond fringes al.so continued to produce
stands of Bacopa sp., Scirpus sp., and Cyperus sp. Waterfowl
use rernained 1ow and continued to be l-imited to the days when
the adjacent sound waters were rough.

4. Croplands

Much of the plantable area of New Field has been lost to sand
deposited by overwash. Approximately t-0 acres were planted in
November, a late planting date, dt best. The wheat came up in
spots, and the stand was eaten by geese before it had a chance
to establish itself. The norreaster in December inundated New
Field with sea water and kilIed what tittre wheat that was
present.

south Field, a small, 10 acre fiel-d located south of the refuge
headquarters, was also planted with wheat. Growth in south
Field was marginal due to wetness. Geese and ducks made
moderate to heavy use of the area.

9. Fire Management

Pea rsland had several units, totaling over 2t7oo acres,
scheduled for prescribed fire in i,992. Habitat improvement
(browse) for migratory waterfowl was the primary goal. These
units were burned on December 18, 1992. A cornbination of drip
torch and terra torch ignition methods were used.

The results of the burn were mixed and overall less satisfactory
then last year. Several reasons can be given, some of which
were anticipated, but one interesting phenomenon occurred which
had not been given prior consj-deration. Burning parameters for
Pea Island call for winds from the northeast or east guadrants
for at least 24 hours in order to best manage smoke and avoid
obscuring Nc Highway 12. The soundside marshes appeared to be
ready to burn with adequate fuels present and only requiring adecent wind (7 mph or better) to sustain and push Lne tire
across the marsh. The day of the burn, winds were northeast
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For the second Yeart
sgctions......

prescribed fire was applied to uPland
L2/e2 sF

.. o. o.to remove heavY accumuLations of shrubs' L2/e2 sF
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at 7 to L2 with freguent gusts of l_5 mph and higher. The
impoundment dikes are LO to 1,2 feet high, and the terra torch
fired from the dike roads into the marshes. rt was found that
the dikes provided such an effective wind break that the winds
effect on the fire was practically niI. Due to eddies adjacent
to the ree of the dikes, wind may have actualry hindered fire
spread. This has caused the staff to rethink prescriptions for
these rnarshes; some changes are anticipated.
Another meaningful resu]t of this yearrs prescribed fire was
that the area burned,last year coul-d not be coaxed to burn, ilo
matter how much fuel and wind was applied. This fact becamequickly apparent, despite the fact that at first glance the unit
appeared to have at least as much fine fuel as the previous
year. Close examination of these units revealed a lack of
accumulated dead grasses and the presence of a large component
of seaside pennywort. This p1ant, which is almost fireproof,
was not nearly as prevalent in l-991-. A reduced intensity of thet92 burn was anticipated, but still planned due to hope for
increased benefits from burning some units 2 years in a row.

G. WILDLTFE

l-. Wj-ld1ife Diversity
Pea rsrand has a high natural diversj-ty of habitat types. Habi-
tat rnanagement practices, such as prescribed burning, moist soir
management, disking, brush rernovar, and green browse planting,
serve to enhance habitat and wildlife diversity. pea rsland
provided habitat for a wide variety of mammars, bj-rds, fish,
reptiles, amphibians, mollusks, and crustaceans during lgg2.
This diversity was especially evident in birds; more than 3L5
species of birds have been identified in the area.

2. Endangered and Threatened Species

a. Federally Listed and Endangered Species

American BaLd Eagle (Endangered): Bald eagles, Halj-aetus
leucocepharus, often pass over pea rsland. onry 2 sightings
occurred this year. Refuge staff reported t- j-mmature on March
1-l- and another on July 17. None were seen during the nid-winter
eagle survey conducted January l--15. Two were seen during the
survey last year. However, the survey period in Lg92 was an
unusually wet, coId, and foggy period.

Peregrine Falcon (Threatened): The Arctic peregrine, Farco
r:eregrinus tundrius, is the subspecies of peregrines nost often
seen at Pea rsland. Thirteen peregrrine sightings were made bythe refuge staff during the year. A11 sightings were associated
with the impoundment areas of the refuge.
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Piping Plover (Threatened): The Atlantic coast population of
Piping Plover, Charadrius melodus, was listed as a threatened
species under the Endangered Species Act in January L986. This
species occurs all along the coast of North Carolina. Refuge
staff conducted bi-weekly shorebird counts from May through
October. A count was done on Pea Island by a North Carolina
State University student under contract with NPS on March 3l-st.
Three piping plovers were seen in a pool near the terminal
groin. Four piping plovers were seen in the same area on April
1. Both groups, thogght to be migrating, were seen feeding in
the pool near the groin. On July 2A, 2 plovers were sighted
moving from North Pond to New Field and back again. On Ju1-y 24,
2 were seen on a sandbar in North Pond.

Atlantic Loggerhead Sea Turtle (Threatened): The sea turtle
season of 1992 on Pea Island NWR was very similar to last year.
Since dune and beach erosion and ocean overwash continued to be
major problems, only 1 small stretch of beach was designatedrrsafert for relocation purposes. Thus, instead of relocating
nests to sites up and down the beach, 8 nests frorn Pea Island,
2 from NPS, and l frorn Nags Head were relocated to the rrsaferl
area. One nest was left in p1ace. Beach erosion and high tides
were not a problem on the selected area, So hatch rates were
good this year. The biggest problem this year (as previously)
was ghost crab predation - these crabs were the number one enemy
of hatchlin{s. In previous years, many turtles hatched out of
nests but never made it to the water. trReinforcementrt crabs
actually formed a line along the uprush zone to capture the few
turtles that had managed to crawl safely through a beach covered
with hungry, hunting ghost crabs.

Once again, the Turtle Watch Program was implemented. It en-
tailed digging a Lorr deep by 10tt wide trench from each nest to
the ocean. Volunteers started watching each nest at day 55.
They arrived just before dusk and swept the trench smooth; wire
cones were placed around the nest with a ttsliding boardrt ernpty-
ing into the crab free trench. Turtles followed flashlights
(which volunteers leap frogged) to the end of the trench and
arrived safely at the ocean. Monitoring the nests took an
intensive effort; however, it played a vital role in greatly
increasing the percentage survival- of the hatchlings from the
nest to the ocean.

At the seasonrs end, it appeared that the decision to relocate
all but 1 of the nests was a good one. The decision was made
only after input from other biotogists and much deliberation.
Most, if not all, of the nests would have been lost to salt
water inundation from high tides and storm surges. The Turtle
Watch also greatly increased the number of hatchlings reaching
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the ocean. observations in past years j-ndicated thatr oD some
nights, ds many as 752 of hatchlings were lost to ghost crabs
(prior to trenching). survival rates to the ocean after
trenching approached 100?. rf the same narrow beach is evident
next year, a similar program will again be implemented.

Numerous stranded turtles washed up on Pea Islandrs beaches in
L992. At least 10 dead loggerheads were measured and recorded.
One leatherbadk, the'first in over J_0 years, was found.

b. State Listed Endangered and/or Threatened Species

Of the other speci-es that occur on the refuge, the State of
North Carolina lists 7 as threatened and 26 as species of
special concern. Although the refuge is not managed for all
these species, present practices do provide benefits for many of
them. Species specifically managed for are:

osprey (special concern): The number of adurt ospreys observed
on Pea Island increased during 1992. Total recorded production
was 6 young (8 in 1991). There were 6 nesting pairs, but eachpaj-r produced only 1 surviving young. competition was fiercefor one of the artificiar platforms. A returning osprey triedto chase a great horned ow1 off her ol-d nest sj-te. The owl-
:!9od. it's ground and produced a chick. The osprey chose adilapidated bId tower for her new nest and was also successful.
r,€ast Tern (special concern): Theyrre back! For about g years,
least terns have chosen not to nest on Pea Tsland beaches. Thisyear they came back to an area historically utirized by nesting
terns and skirnmers - a section of beach aUout l-.5 miles south oithe headquarters. The area was closed to public entry in lateMay. rn Jury | 250-300 nesting reast terns, along with 40+ black
skimmers, 50 common terns, 4 royal terns, 2 oyster catchers, and4 sandwich terns, were observed in the area. Least terns were
documented on 7 of the l-l- bi-weekl-y shorebird counts. They werearso documented once on an isran-d in North pond. Ar] othertimes they were seen on the south beach.

3. Waterfowl

Overall duck and goose use on Pea Island NWR was down L7.)-Z from
the preceding wintering year (see Table 2), the fourth lowest
popuration level in the 27 years of records. The peak waterfowlpopulations, 1-6,70O, occurred during December I4-2O.

Tundra swan use days were up 652 from last year.
number was 3rl-50, double last yearrs peak.

The peak
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Table 2
Wintering Waterfowl

Pea fsland
L992-L993

Occurrence
NWR

Group Percent Number of
Use Days

% Difference Peak Peak
1990-1991 Number Period

Tundra Swans
Canada Geese
SnoH Geese
Brant
Ducks
Coots

11 .3 169,351
3.6' 53,?91

1 1.5 172,984
Trace 14
70.1 1 ,017,200
3.4 50,715

+ 65.0 3,150- 9.8 1,000+ 3.5 3,000+100.0 2
- 25.6 11,600
- 22.5 750

Nov 17-23
Jan 3-'16
Dec 27 -Jan 2
Nov 17-23
Dec 14-20
Nov 3-9,17-23

A[ [ lJaterfowI 100. 0 1 ,493,555 - 17.1 16,700 Dec 14-20

Table 3
Composition of Wintering Ducks

Pea fsland NWR

Spec i es Percent Number of
Use Days

% Difference Peak Peak
1990-1991 Number Period

l'Jidgeon 28-z
Pintai t
Gadwa [ [
Black Duck
G.Ll. TeaI
Shoveter
Ruddy Duck
Buf f I ehead
Mergansers
Scaups
Unidentified Ducks 1.2
Ma[ [ard
B.hl. Teat
Ring-necked Duck 0.4
Redhead Tface

+ 3.7 4,600
- 26.5 3,150+ 1.7 2,300- 12.1 1,500
- 71.3 900- 7.1 1,0?5
+ 19.8 315
- 35.6 2,065- 13.9 320
-.29.8 500
- ?8.4 400
- 9.6 160
- 53.3 215- 2.9 ',t65
- 57.5 32
- 81 .B 2-100.0 0

Oct 20-?6
oct 5-12
Dec 14-20
Dec 14-20
Mar 1/+-20
Dec 27-Jan 2
Dec 14-20
Dec 14-20
Dec 7-'13
Dec 27-Jan 2
Dec 14-20
Dec 14-20
sep 14-20
Feb 28-l,lar 6
Dec 7-13
Dec 27-Jan 2Canvasback

l.lood Duck
T race
0.0

295,526
237,2?3
129,514
96,992
95,781
80, 353
76,250
24,752
18,284
1 5, 568
12,523
5, 068
4,620
4,235

497
t+
0

22.7
12.4
9.3
9.1
7.7
2.5
?.1
1.7
1.5

0.5
0.4

AI t Ducks 100.0 1,047,200 25.6 11,600 Dec 14-20
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canada goose use days droppedf bgt the peak number increased by2?o. The peak is stilr drasti_calty below the long term averagie(i.e. the peak was only 25? of the long term averigel.
snow goose use was similar to last yearrs low numbers; it wasless than half of the long term averlge.
Duck use dropped by 252 from last year. This was the thirdlowest use in 27 years. use days and peaks for individual duckspecies are given in Table 3. coot usE atso d;";p;a:- The peaknumber of 750 was the lowest in 27 years.

Brood counts were conducted on pea rsland again this year. Atotal of 7 counts were made; arl of these were ground tountsno aerial counts were flown this year. A total of 1l_8 broodswere counted during the surveys (see Table 4). Again, themajority were black duck broods. Brood numbers weie up forsouth Pond. canada goose broods were down to 5 this year com-pared Lo L6 last year. A blue wing teal brood was counted inSouth Pond this year. Money was not available for aerial broodscounts; therefore, last yearrs aerial count was used to estimatebroods produced along the sound edges. The estimate of broodsproduced on pea fsland NWR for j,ggi is t62.

Brood
Pea

Table 4
count
fsland

Totals
NWR

Spec i es

L99

South Pond New Fietd North pond Species Species %

Total of Total

American Btack Duck
Gadwa I I
Blue tJing TeaI
Canada Goose

81
14

.8
4.2

38 95
817
01
35

28
9
0
2

?9
0
'l

0

Anea TotaI

Area %

49

42%

39

33%

30

25%

4. Marsh and Waterbirds

Refuge beaches, marshes, and irnpoundmentsby many species of marsh and waterbirds
were heavily utilized
for both nesting and
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feeding. Although no active managlement occurred exclusively for
these species, dD upward trend in use days has been observed in
recent years. Habitat management practices for waterfowl and
other speci-es have had a positive influence on marsh and water
bird use of the refuge. For example, there was evidence of
small heronries on several islands in both North and South Ponds
during L992.

on June L, a quick check on one heronry isrand in south pond
revealed about 15 nests. At the end of June, another check
revealed about 10 active nests. Dredge spoir islands in oregon
rnlet are another favorite nesting site for a variety of
colonial nesting waterbirds.

Again this year, marsh and waterbird counts were extended into
October instead of ending in August. Therefore, a shift was
seen in the peak population month, from July to September.
Peaks were recorded for a variety of marsh and waterbird species
found in the impoundments at Pea Island. These included: pied
billed grebe 2L3; double-crested cormorant 257i eastern
brown pelican 85; white ibis 2IB; glossy ibis 34i great
blue heron -22i common egret - L46i snowy egret - L95; tri-coIor
heron :..43i little blue heron 50; cattle egret 6Oi green
heron 5; black-crowned night heron 9; yellow-crowned night
heron - L0; clapper rail 2i and common galtinule 2.

bit territorial at times!
JCJ

Staff arentt the only ones who get a
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The trend toward increased use of the refuge may have also beendue to the dramatic Loss of habitat along the outer Banks.
Increased human disturbance continually forces birds to smaller
and smaller areas, many times utilizing habitat thatrs less than
optimal.

Brown pelican numbers have increased steadily over the past fewyears as the species has expanded northward into coastil Northcarolina and Virginia. These birds were once considered athreatened species in this state and were rarely sighted. Theyhave since been de-\isted in North carorina- ana are quit6
conmon. During 1992, pericans utilized the spoil isrands in and
around Oregon Inlet extensively.

5. Shorebirds, Gu1ls, Terns, and Allied Speci_es

shorebird surveys were conducted from April through october.
The peak population occurred in late July when 6,997 gul1s,
terns, and shorebirds were recorded. This peak was lower than
last yearrs peak of 12t526 birds. It is possible that increased
erosion and public use on the refuge have made pea rslandrs
beaches ress attractive. The dredge spoil islands in oregonrnlet provide excellent nesting habitat for the birds; however,
even these islands have begun to suffer from human encroachment
and have reguired posting by the NcwRc to protect nesting shoreand marsh birds. Terns and other colonial nesting waterbirds
have continueld to nest on the isl-ands in spite of the distur-bance. This yeart on July 1 and !7, a group of refuge staff,
YCCers, and volunteers assisted Dr. John weske of ttie snith-sonian rnstitute in banding z , s6t- royal terns, l-l_6 sandwichterns, 2 caspian terns, and 747 juvenile and 3 adult pericans.
A return trip on August zo added 12 sandwich terns, 6 royalterns, and B6 pelicans. The number of banding trips wasinfluenced by the unusual non-synchronized nestj_ng peritds ofthe terns and pelicans. Weird birds this year! -

The low water leveLs in South Pond attracted unusual sightings(aIong with thousands of our regular shorebirds). These drew
huge crowds of birders the latter part of July and beginning ofseptember. cur:lew sandpipers, piping plovers, American avocets,an immature bard eagle, and an American golden plover were the
major attractions (currew sandpipers were the srARs of the
show! ) . rn spring and early summer, RT Elmore found several
oyster catcher nests on the dikes around the inpoundments. None
of these nests survived to produce young (hawk, gu11, and catattacks); however, a coupre were successful on the finger
isl-ands in North pondr orr isrands in New Fierd and in sil_tfIats. Arso, numerous (6-8) fami]ies with young were viewed andrecorded on the beach. Numerous black necked stilts young wereobserved in the 3 impoundments and salt flats
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6. Raptors

carolina Raptor center did not band this year. Also see sectione'2' for i-nformation on peregri-ne raicon= and bald eagles.
7. Other Migratory Birds
The diversity of bird life on pea rsland is so great that it issornetimes r6j-::r:g t;-; a ,,birder,s paradise,, . This isespecially true when consideri;;- ti"'passerines. some 115different species or song biras migr"L" through pea rsr-and.
8. Game Marnmals

Rabbits are the. only game rnammals that occur in any numbers onPea rsland' cottonlair and marsh .uuuit numbers hlve decrinedin recent years.

Raccoons are fairly common on Bodie rsland to the north. rnrecent years' raccoon tracks have u.* observed on pea rslandwith higher and higher rrequency. The staff even sees raccoonson occasion and often catches tiem i"-""t traps.
Evidence has been found to indicate an infr-ux of foxes andopossums. The irnrnigration of foxes urra the presence of feralhouse cats na.y be oie oi- lrr" 

"u.,="= ;;; the decline in rabbitand pheasant f:opulatior".
Two deer have been observed on pea fsland. Tracks have beenfound on numerous occasions in ih; ".it flats and south pondarea. staff members have seen both doe and buck on pea rsland.Watch out for more - oh deer!
t-0.

Ring-necked pheasants r"r:_ occasionally observed in the saltmarsh, brushrand., the browse area in ue# Fierd, and in the dunesr-n years past. sightings ot prreasint" i-rur" drbpped arasticallyln recent years. occasionall]r, t i"-i rr.,r" been observed feed_rng rn New Field (both rnale). No tenaie, were observed during1992' The exact status of trr" ptrea-s-int population is unknown.
15. Animal Control
Feral cats continued to be a problem with- nesting birds, water_fow1, turtles, etc. cat tracris were rouna from the beach to thesound. A total 0f r-r- cats were trapped in rgg2 7 were male
Ai3"l"I;i;'=r"*ur" (rraps r,tlgr" set- .eirry and rate in the year) .;;;#;i:;iili;i:T:3,:ofl;"'rf,'T,,X?t=."JrF:ni*:.;::*;
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16. Marking and Banding

Pea fsland was directed to band and neck colIar Canada geese aspart of the Atlantic Flyway canada Goose study during the rggj.-92 season. A quota of i-00 geese was assigned. hocket nettrapFing was plagued by frustrations which ranged from technicalprobrems to rrtouristst scaring geese off net lites. The firstshot didnrt occur until the beginning of March and resulted ina9 geese being caught. one other shot increased the yearrytotal to 27.

Th9 cypsy Moth Pheromone Trapping program continued on pea
Island during 1'992. Ten traps were set near heavy traffic areas
and.checked periodically. The final resurt was the capture andverification of 9 gypsy moths. The usDA responded that-trapping
a few moths does not necessariry indicate that there is an- in-festation. A single catch could be the result of a visitor from
an infested area to the north inadvertentJ-y transporting an egg
mass onto the refuge. Artificial introduction do not always de-velop into infestations but are reason for increased atteition.

H. PUBLTC USE

1. General

Based on the' National Park service vehicle counter at Bodiersland, estimated visitation to pea rsland NWR during rgg2 wasJ't790r095. The. Host/Hostess program continued to providevi-sitor information and operate the coastar wildlife RefugeSocietyrs sales unit at the Visitor contact Station from Aprii-October.

Ycc, volunteers, and the fire crew provided manpower for a re-vamping of the.sign program, minor trair rnainte-nance, generalclean-up in visitor areas, and routine maintenance of thestructures associated with public use.

Since the 1989 vacating of the oregon Inlet Coast Guard Station,1ittle has happened in reration to its deposition. Misinforma-tion and rumor abounded in 1oca1 communities about newly foundheirs to a portion of the Iand, poriticar actions to gin" theproperty to Dare county, etc. The North carolina wirdrife
Resources commission (NcwRc) has expressed an interest inoperatj-ng the area as a public boat access area. Moving inthis direction will require an MoA placing the responsiriiityfor maintenance, repairs, enforcement, ana ritter pic-tc-up so1e1|on the NcDor. until the final accounting and listing is done b|the USCG, the entire issue remains in l_irnbo
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As in the past, public demand for beach access has increased and
the amount of undeveloped beach frontage property 1oca11y
available has decreased. Towns and villages in the area are
supported almost entirely by the tourist industry, yet the
burden to supply services for these visitors is thrust toward
the federal government. The NPS expands its services as the
budget aIIows. The Pea fsland Master Plan established a maximum
number of park'ing spaces on the refuge. At Pea Island, public
use efforts continue to be qoverned by the lirnits set up in the
Master Plan, thus providing some relief from the constant demand
for more and more access. Refuge efforts continue to aim toward
a high quality visit, ds opposed to more visits.

2. Outdoor Classrooms - Students

The ernphasj-s on non-staff conducted activj-ties continued during
L992. School groups, scouts, etc. were encouraged in the inde-
pendent use of the refuge for educational activities. Marsh
investigation equipment (seines, mud sieves, etc. ) was available
for loan from the Visitor Contact Station (VCS). Table 17 in
the Alligator River ANR includes educational programs conducted
associated with Pea fsland, ds well.
Since no registration was required for the use of outdoor class-
rooms, the refuge has no record of the actual number of such
uses that occurred. The N.C. Aquarium also utilized Pea Island
marshes for a number of conducted salt marsh studies. on the
whole, this type of use is increasing on Pea Island.
4. Interpretive Foot Trails
The Coastal Wildlife Refuge Society (CWRS) continued to assume
primary responsibility for maintenance on the North Pond Trai1.
During L992, some additionar trail grooming was done by the ycc
enrollee and the Alligator River fire crew. The North pond
Trail Dedication was held in october. Four fiber grass
embedment interpretive pJ-aques were install-ed on the tower in
November. Construction of the 100 ' boardwal-k is scheduled for
February, L993.

Approximately 1-49 ,25O vis j-tors (298,500 AH) utilized the
interpretive foot trail (self guided) . Another 2 t220 visitors
(4,440 AH) participated in conducted trail walks.
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North Pond Trail features an enlarged and ramped observationplatform near itts beginning (note tower at end of trail)
(See Section A. for photo). LO/2/92 BWS

6. Interpretive Exhibits nemonstrations

The 2 interpretive kiosks and the exhibits displayed in the
visitor contact station continue to be popurai with refuge
visitors. The kiosks provide basic visitor information 24 hours
a day, 7 days a week. The vcs (at the headquarters buirding)provides a few mi-nor exhibits, but is open only from g-t
seasonally.

At Pea Island, there continues to be a need to provide a place
for visitor contact and limited interpretive exhibits. The
Alligator River Public Use Review conducted during 1,992 addres-
sed this need and resulted in an amendment to the Pea fsland
Public Use Management P1an. Construction of a smal1 VCS at the
trailhead for North Pond Trail has been 'added to the masterprojects list.
During 1992, 82,122 visits (2o,s3o AH) and 40,800 vj-sits (10,200
AH) were spent at the kiosk and VCS, respectively.
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7. Other Interpretive Programs

Ar1 regurarly scheduled (summer and falr) interpretive programs
during L992 were conducted at pea rsland by refuge vorunteers.

Four bird walks and two Childrents Wildlife Discovery Programs
were schedured each week during June, Jury, and August. par-
ticipation during the 1992 summer folrow!: Bird walk 52
programs and 630 participants; chirdrenrs wirdlife Discovery
27. programs and 862 phrticipants. Nine regularly scheduled fallbird walks were conduqted on saturdays during october, November,
and December for a total of 87 participants. rn addition tothese regularly scheduled programs, approximately 19 special
bird walks were conducted into the south pond or other refuge
areas for 285 people.

Refuge staff and volunteers conducted l-0 special programs
ranging from marsh walks to talks about smal1 marnmals for 2gO
people, including school groups, ci_vic orgTanizations, museum
groups, and environmental clubs.

9. Fishing

Pedestrian surf fishing continued to be the major form of
consumptive, wildlife-oriented recreation on Pea Is]and during1992. Bluefish, spot, pompano, croakers, and trout were themajor fish caught. A total of 2B3t6j,o visits (rtr34,44o AH)were spent flshing.
1l-. Wildlife Observation

Pea rsrand continues to be a rtbirders paradiser. Though numbers
of some species, waterfowl in particurar, have aetrined inrecent years, the rj-ch diversity continues to draw crowds ofbird watchers year-round.

Due to the location of the road (Nc Highway t2) through pea
fsland, it is difficult for a traveler to -pass without obslrvingwiIdlife. on most days of the year, the quarity of observationis quite hiqh. During farl lnd winter, gre-ter snow geese
frequently feed on the road shoulders.

During spring and summer, cattle egrets replace snow geese as
the most easily observed wiId1ife. various species of raptors
utilize the dunes, power line poles, and. sign posts for reiting
and hunting. An estimated !,342,571 visitors spent time inassociation with vehicular wildlife observation auring L9gz.

The number of birders requesting special permission to bird inthe closed areas of the refuge dropped drastically during a992,as was expected. Duri_ng 1990, south pond was drawn down for
management purposes, creati-ng excellent wading and shorebj-rd
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habitat. several rare species, including currew sandpipers,white-winged terns, and otirers attracted t,life listers'r from allover the country. During Lg9L, North pond, arready completelyopel.to the public, was drawn. Having a very difflrent bottomconfiguration, the North pond drawdown did not create thequarity of excellent wading and shorebird nauitat as wasproduced during the south pond drawdown. Birders requestedaccess to south Pond a time or two until the word was diJp"r="Jthat there was no rear reason to go there. The staff haslearned that, 'though some folks wani access to a closed areajust because itts ; closed area, most folks are honorable intheir intentions and trusting of FWS evaluations of their needfor access.

Refuge trails and other access points are located to rnake wild-life observatj-on_ (on foot) eas,y and enjoyabre. rn choosing theNorth Pond area for a focal point for public use and closin! tneareas around the other 2 impoundments, the needs of tne priuticwere seriousl-y and. diligently considered. There are many refugevisitors who realize and support this policy. nefute visitorsspent,approximatery 443 ,500 AH (295 t 667 visi{s) partilipating inwildlife/wildlands observation' (on foot) on pea rstaria aufingt992.

L2.

Il .the past, a few well .placed photo-blinds have providedlinited numbers_ of. refuge vilitor= r-itt a unique opportunity toohotography wildlife. several years d9o, -Hurrl-cane 
Glori_adestroyed the few blinds avai1ab16 at pea rsrand. since in"",several special requests have been sent to Ro for funding, ,n""opportunities were offered. rt is hoped that, eventuarly,photo/observation blinds rnay be constructed.

rt is still our contention that the best photographs at pearsland have resulted from being in the right prac6-af the righttime with a camera in rrana. During Lgg2, approxirnately23,236 AH (5,809 visits) were spent witir wirairt;i- witdlandsphotography.

15. Off-Road Vehicling

The use of oRV's on pea rsl-and is restricted to NC Highway l.z.rlIegaI oRV traffic continues to prague the refuge; -howlver,
probably due to rapid erosion of the beach and reieated oceanoverwash of NC 12 0n pea rsland I rgg2 has been a y"^.r for feweroRV violations. As long as there is a physical r"v ior venicresto reach the beach, there will al-ways 6e sorne problems with oRVtraffic there.

As public use of outer Banks beaehes continues to increasedramatically, the importance of the few remaining tracts of
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natural, relatively undj-sturbed beach habitat is becoming
increasingly apparent for gu1Is, terns, shorebirds, and allied
bird species. rt appears from weekly surveys conducted at pea
rsland and along other beaches in Dare county, including cape
Hatteras Nationar seashore, that increasing human activity on
beaches is adversery affecting bird use of this irnportant
habitat. The birds are simply avoiding areas of heavy to
moderate human use and are concentrating on beaches where public
access is linited and the numbers of swj-mmers, sunbalhers,surfers, and fisherrnbn are 1ow.

l-6. Other Non-Wild1ife Oriented Recreation

Because Pea Island is associated with the trbeach scenerr, non-
wildlife related recreational activities will always occur on
the refuge. Swimming, surfing, and sunbathing are major summer
activities. Approxirnately !,424t332 AH (356,083 visits) were
spent in non-wildIife oriented recreation during Lgg2.

L7. Law Enforcement

Due to a Mou with cape Hatteras National seashore, the Nps hasthe prirnary responsibility for non-wildlife related public use
on Pea Is1and. For this reason, a law enforcement presence ismaintained regurarly, though not constantry, oD the refuge.
There is stilI an obvious need for more LE presence on therefuge. rt is hoped that this need can be net during 1992. Themost common problems are car clouting, il1ega1 parking, vandar-
ism to NPS restrooms, public nudi-ty, littefi.tg, and dogs off a
leash.

Pea rslandts beach is a desorate prace and has had drugs wash infrom vessels whose cargo has been dumped at sea. rn thesecases, there are usually people on shore searching for thedrugsr ets well as Coast Guard and other officials.
There are minor poaching problems at Pea Islandi occasionallycars will stop and shots will be fired at waterfowl from tharoad. Poachers sometimes slip in from pamlico sound to guickly
shoot as many waterfowl as they can and then speed away. soneillegat hunting may take place within the refuge boundlries in
the Parnlico Sound. These types of violations are difficult to
detect the violators are difficult to apprehend.

l-8. Cooperating Associations

Though the coastar wildlife Refuge society is officiarly thecooperating Association for Alligator niver NWR, most oi itsactivity for 1-992 related to pea Island.
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The sales unit at the vcs continued its activity. During L992,
Pea Island patches and pins, duck stamp pins and key chains,
insect repellant, wildlife note cards, 7 styles of T-shirts, and
23 titles of wildlife-related books were on the sales list.
A tremendous amount of support was provided for pea rsland
during L992 by the Coastal Wildlife Refuge Society. (See
Section H.L8. of Alligator River NWR Annual Narrative Report for
more details about this Cooperating Association. )

I. EOUTPMENT AND FACILITIES

2. Rehabilitation
Refuge staff constructed two 30' Iong wheel chair ramps for L of
the North Pond Trail towers. This trail is now completely
handicap accessibl-e.

RESts were submitted and MMS funding received in Fy93 budgets
for replaci-ng the wcs's on Pea rslandrs impoundments. The
existing structures became inoperable years ago and had been
closed off with fiII. Replacing these structures wirr greatly
enhance water management capabilities. pumping costs to
maintain optimum water revers should be cut in narr followinginstallation.

RESrs were subrnitted and funding received in Fy93 budgets to
replace two 2tooo ga11on underground fuel tanks. The proposed
project is to remove the old tanks, complete all soitT*ater
testing, and install two 1, ooo ga]J-on self -contained above
ground tanks. Ro Engineering paid the refuge a site visit in
December to look at the site
3. Major Maintenance

AIl 3 relift punps on the irnpoundment units were rewired and new
emerg:ency kiI1 switches installed. salt spray had rendered thekill switches inoperable.

Regional Surveyors Beneke and Rasberry spent over 2 weeks
relocating Pea Islandrs 25,000 acre proclamation boundary (in
Pamlico South) using refuge boats, staff, and their satellite
equipment. The refuge will rrjetrr piling down to mark this
boundary where possible and get the uscoE's piling boat to
finish the deep water areas. This boundary was lost several
years ago when the sound froze over.
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J. OTHER ITEMS

4. Credi-ts

The Narrat,ive Report was a joint effort by the entire staff.
Special credit goes to WfS Strawser for editing and OAC Lane for
typing.


