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GREAT SWAMP .twm. 

Part I . Plan Relation to Refuge Objectives 

A. Intrcrluction 

Great Swamp National Wildl i fe Refuge is a rich and productive 
ecological area. The refuge is relatively small totalling 6, 971 
acres and is situated within the Great 8wanp Basin located in 
Chatham, Harding and Passaic Townships of Morris County in north 
central New Jersey. M:>rrist0<1n, the County Seat of Morris, is seven 
miles to the north and New York City i s twenty-five miles to the 
east. Rerraining lands in the basin are predaninantly held in private 
ownership with the exception of Sarerset County Park (854 acres) ar.d 
Morris County (40 acres) parklands. 

Creation of the Great &lanp began approxinately 25, 000 years ago when 
the Wisconsin Glacier stopped at its furthest point south ar.d 
deposited sam and gravel in the only outlet of the Passiac Basin 
fonred by the ancient watchung Molmtains . With the outlet plugged, 
the basin began filling with water. As the glacier retreated 
northw:ird, its nel twater fomed a huge lake called Lake Passaic that 
was 10 miles wide and 30 miles long. The retreating glacier 
eventually opened up a· second outlet an::i as the lake drained, 
extensive areas of narshes and swarcps were fonred. The Great swarrp 
Basin, a remnant portion of the Lake Passaic Basin, is a shallcw bcwl 
seven miles long and three miles wide. This 14, 000 acre basin is 
surroun:ied on all sides by lcw-lying ridges 50-200 feet high. 

Great swanp is located in the headwaters of the Passaic River Basin 
and is bordered on the west by the upper Passaic River. The 8warrp 
drains 29. 2 square miles of watershed northeast of Millington Gorge 
and receives W2ters of Primrose, 8awnill , Loantaka, Great and Black 
Brocks. In short, it drains all of the southern area of the Passaic 
River watershed abave Millington Gorge. Great SWarcp normall y flocxis 
m::>st years during spring runoff and occasionally during late sumrrer 
hurricane rains; hc:Mever, flocxiing in recent years is occurring m::>re 
frequently and with greater nagnitude due to the urbanization of the 
Great SWarcp watershed, and conversely lcw flews of tributaries which 
are lower during dry periods. 

There have been various uses plannerl for the Great $Wanp: flocd 
control in the 1920 ' s ; drainage projects in the 1930 ' s ; a ni a jet 
airport proposal in 1959. It was the threat of the jetport which 
enabled the Great S\emp Carmittee of the North Arreri can Wildlife 
Foumation to muster the aid of a significant nurrber of volunteers . 
'!his effort raised m::>re than a million dollars to purchase nearly 
3, 000 acres which were donated to the Department of the Interior. 
These acres fonred the nucleus of the Great SWarcp National Wildlife 
Refuge. 'lhrough the years , additional acres have been added to the 
original tract bringing the refuge to its present 6, 971 acres. 
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Approximately 2 , 351 acres within the approved refuge a<XIUisition 
boundary are still in private ownership. 

Extensive develop:nent throughout the 55 square mile Great swanp 
Watershed is shoNing the characteristic signs of a watershed becaning 
urbanized. Negative inpacts to the refuge arrl its wildlife are 
occurring. M::>re an::1 nore llri:ervioos surfaces (roads, tarking lots, 
driveways, roof tcps, etc.) , storm drains, channelized brooks arrl 
lost wetlan::ls direct a greater volure of water into the SW3.Illp in a 
shorter period of t:ime. Inpacts to the refuge include increased 
erosion and siltation, pollutants, and greater magnitude and 
frequency of flooding. Conversely, during dry pericrls flows are 
significantly lONer. Because the refuge is imf:acted by activities 
within 11 rnunicii;:alities making up the watershed, refuge managerrent 
at Great ~ N:ltional Wildlife Refuge has in a way becare watershed 
managercent, but with vezy little authority arrl control . Irnrolverrent 
by refuge staff and other Service personnel in issues an::1 planning 
efforts off the refuge is becaning a more camon and necessazy 
occurrence. 

Great swamp is literally an island of wildlife habitat totally 
surrounded by suburban communities and rapidly encroaching 
urbanization. In the canrruni ties surrouniing the refuge there are 
increasing prd:>lerns with nuisance wildlife involving such species as 
raccoons, skunks, and woodchucks which are tolerable of human 
activity an::1 adaptable to changes in land use. Frustrated residents 
occasionally live trap the nuisance wildlife arrl release it on the 
refuge. UIMallted ~ts including wildlife an::1 darestic species are 
also released on the refuge. Occasionally adjacent neighborh:xxi pets 
are unrestrained an::1 l'.aiin onto the refuge. Great SW:lnp offers one of 
the last refuges for wildlife an::1 wild habitats in northern New 
Jersey an::1 becares increasingly inportant to nan arxi wildlife as 
other natural areas are destrcy-ed. 

B. Acreage 

Swanp wocrllarrl, bardwocd ridges, cattail narsh arrl grasslan:l typify 
this 6, 971 acre refuge. Predaninant vegetation types within the 
refuge are 2, 715 acres forest, 502 acres field, 5'57 acres brushlarrl, 
3, 102 acres swamp, marsh and other wetlands, and 55 acres 
administrative land. This acreage may vary within types as 
additional larxl is a<XIUired arxl habitat manipulations prescribed in 
other plans are effected. 

c. 'IbpOgraiilY 

Great SwaITp is located in the Piedlront Plateau of the Appalachian 
Province. The Plateau and the area surrounding the Swanp is 
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characterized by gently rourx:led hills separated by broad valleys with 
hills rising fran 200 to 400 feet abo'Ve sea level. 

D. Cl ina tology 

The clinate of the are.a is basically "continental" although it is 
also influenced by the Atlantic Ocean. Moderately cold winters, 
defined springs arrl autumns, arrl warm, humid sumrrers are typical . 
'l'errq;:erature extrerres range fran -20°F to 100°F with a sumer average 
of 80°F and a winter average of 30°F. The average grcwing season is 
155 days. Spring frosts occur as late as mid-May while the first 
killing frost usually occurs in mid-OCtcber. Anrrual precipitation 
averages 48.38 inches and nonthly average precipitation is 4.03 
inches . The month of February usually has the least anount of 
precipitation at a normal of 2.96 inches and August the greatest 
anount at a nome.l of 5.23 inches. 

E. Soil TypeS 

Soils of the Great 8wanp National Wildlife Refuge were fomed in 
organic dE:Ix:>sits and glacial lake sedinent. '!he surface soils of the 
Swanp consist of sapric peats, mucks arrl loans of variable depths 
underlain by mineral soil rraterials. Alliost all the refuge soils are 
deep and vecy poorly drained. The two rrajor soil associations 
occurring on the refuge are described below: 

OJ.rlisle !llck: T'.nis soil is f ourrl in lCM swanp areas. The soil is a 
deep organic type that is fibrous am less decatp0sed than soil below 
a depth of 12 inches. 

ParsiRmJY Silt am Clay Loom: This soil, f oun:i on level grourrl, has 
a perched w:i.ter table at or near the groond surface for long pericxis. 
Penreability arrl runoff are slCM. Because of its lCM position on the 
lar:rlscape, the soil receives runoff fran adjoining higher areas. 

F. Vegetation Type Classification 

Species of plants fran b::>th the northern arrl soo.them. botanical zones 
are rei:resented on the refuge. '!he refuge is characterized as a 
brush arrl tinbered swanp with lCM ridges or knolls rising fran five 
to 15 feet above the surrrunding swanp. In several places, the swanp 
opens into small rrarshes. Bottanlarrl vegetation is carpcsed of ash, 
red rraple, highbush blueberry, S\taIIP rose, willCM arrl a wide variety 
of grourxi CO/er types. M:ley of the lCM ridges support a forest 
association of beech, oaks, gray birch, sugar rraple, black gum, mite 
ash arrl shagbark hickory. 
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Marsh vegetation types vary. Prerlaninant species include arrcw-arum, 
pickerelweed, cattail, buttonbush, bur-reed, 'WOOlgrass, duckweed and 
smartweerl in various carbina tions. 

G. Wildlife 

1. Erx3an;rererl and Threa.tene::i Species 

The bald eagle and peregrine falcon are two federal en::langererl 
species that are nonnally cbserved at least yearly on the refuge 
usually during migration. Fifteen other species foun:i on the 
refuge are listed as threatenerl or endan~red by the State of New 
Jersey (AppenJ.ix 1) . 'lWo great blue heron rockeries are present 
in refuge wetlanis, and other listed species have been doctnrented 
nesting on the refuge or seen during anmal spring or fall 
migrations. 

2. Other 

Fish 
Thirty species of fish (trostly warnwater) have been identified 
througb:>ut the refuge. Fishing is not pennitted on the refuge 
because opportunities are vezy limited and the activity would 
conflict with the refuge's primary objectives directed at 
waterfowl and other migratory birds. (See Great Swanp ?-MR 
Fisheries Mmagenent Plan for additional information.) 

Alrphibians and Reptiles 
There are eighteen species of anphibians and twenty-one species 
of reptiles on the refuge. '!he blue-spotted salane.rXJer, bog 
turtle and wocxi turtle, State errlangered or threaten.Erl species, 
are all dependent on high quality wetlanis for suzvival . 

Birds 
i\7c):hun:ired-and-twenty-two (222) species of birds have been 
identified on the refuge. Specific refuge c;p;lls an:i objectives 
incluoo pro11iding migration and nesting habitat for waterf™l, 
especially dabbling ducks. Refuge woc:xi duck nanagerrent, a high 
priority program, inten:ls to naximize production through habitat 
no:iification and increase the availability of nesting cavities. 
Migrating waterfowl are given equal priority. Attarpts to 
manipulate v.ater levels in inpou:ndtents are ti.rcei througl'X)ut the 
year in order to provide for the varying needs of waterf ™l • 

M:nmals 
Thirty-three (33) species of rcanmal.s have been identified en the 
refuge. Included are the white-tailed deer, cottontail rabbit, 
red and gray fax, raccoon, gray squirrel , muskrat, striped skunk, 
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woo:khuck, o:possun, mink and river otter. An annual whit e-tailed 
deer public hunt on the refuge is directed at preventing 
overpopulation of the herd. Cbjectives of the hunt include 
preventing habitat destruction fran overbr°"1sing and maintaining 
a heal thy herd. 

H. Refuge Objectives 
I 

The following is a list of current refuge goals: 

1 . Manage the refuge in ooncert with regionally and nationally 
rnanda tai cbj ecti ves for species of special eitPJasis . 

2 . Achieve the maxi.mun nunrer of migratory bird si:ecies in:ligenous 
to the region consistent with other inportant m:magenent needs and 
habitat limitations. 

3 . PreseIVe habitat to ensure the perpetuation of as rrany other 
indigenrus species as :possible. 

4. Restore and preseIVe the natural ecological balance of the 3, 660-
acre Wilderness Area in accordance with the Wilderness Act of 1964, 
the Great Swanp Wilderness Act of 1968, and Fish and Wildlife Service 
Wilderness M3nagerrent Policy. 

5. Provide a program of interpretation and enviromental education 
that carrplerrents other non- refuge enviromental education programs in 
the area and inf onns the public about other refuge rranagenent 
activities. 

6 . Provide opportunities and requirerl facilities for high quality 
wildlife/wildlarxls recreation consistent with protection of the Great 
Swanp ecosystan and other administrative naroates an::1 i:x:>licies . 

7 . M::>nitor land use changes within the Great Swanp Watershed an:i 
develop and inplarent actions to mitigate related inpacts to the 
refuge or to refuge programs. 

8. Encourage scientific study and research by colleges, universities 
and qualified organizations which is directed ta,,,ard fulfillnent of 
refuge cbjectives. 

This plan will describe planned aninal control procedures to rerluce 
nuisance racooons that interfere witjl \'aterfowl banding an the refuge 
and hinder efforts to meet banding quotas that contribute to 
national, regional and station objectives. 
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I. Obtaining Refuge Objectives 

Waterfa-11 banding in the United States arrl Canada serves several 
purposes designed to monitor species of ducks and geese by 
detennining distriliution of :populations and harvest rates, changes in 
harvest rates, prcxiuctivity and survival. 

A major goal of the Great 8wanp National Wildlife Refuge is to manage 
the refuge in concert with regionally and nationally mandated 
cbjectives for species of special arphasis. M:>nitoring species using 
survey techniques such as banding is inportant to evaluate management 
activities for these species. The Refuge Manual also states that 
sane refuges may be designated to work on si;:ecial wildlife surveys 
sudl as barrling (7 RM 3. 4) • 

On an international level, the North Arrerican Waterfc:Ml M:magenent 
Plan (NAWMP) has been established by the United States and Canada, 
and a similar agrearent with Mexico is currently being negotiated. 
The NAWMP has far reaching goals of oonserving and restoring lost 
wetland habitat and reestablishing wa.terfa\71 populations in North 
America to levels attained in the 1970's. One goal of the mwMP is 
to restore the breeding duck population index to about 62 million 
that will prcxiuce a fall flight forecast of about 100 mill ion ducks 
(USFWS and ms, 1986). The current fall flight forecast for 1989 was 

only about 64 million (USFWS and rns, 1989). M:>nitoring waterfONl 
populations through surveys arrl banding is crucial to detennining the 
success of this plan. 

The NAWMP has established Joint Ventures which involve cooperative 
working agreerrents between Federal, State arrl private wildlife 
agencies to address key issues in several critical areas identified 
in North America. The Great 8w:ircp National Wildlife Refuge is 
situated within the Atlantic Coast Joint Venture which has 
established as one of its goals to restore black duck pcpulations and 
migration and wintering habitat. Evaluation of these goals through 
surveys such as rending is again vital to detennining the success of 
the Atlantic Coast Joint Venture. 

All banding in the United States is directed by the United States 
Fish and Wildlife Service (USFWS} and in Canada by the Canadian 
Wildlife Service (Cl'lS). The Atlantic Flyway Council, which is nade 
up of representatives of Federal, State and private agencies fran the 
United States and Canada, directs waterfCMl barrling throughout the 
flyway by establishing objectives, special studies am banding 
quotas. '!he USFWS regional offices further direct banding operations 
and coordinate banding effort between cooperators within their 
region to ensure an equitable distribution of barrling effort. 

The re~tly updated banding program (USFWS and ms, 1989b} bas set 
goals for ban:ling throughout North Arrerica. '!he current overall 
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ban:ling cbjectives in the United States arxl cana.da are to: 

1. Determine the distribution of harvest fran various breeding 
and/ or wintering areas, and to define breeding sources of birds 
harvested in a specific area. 

2 . Determine ~s that may occur in rarvests of various species. 

3 . Determine a measure of prcxiuctivity of breeding populations . 

4. Determine annual or long-term survival rates of specific 
populations. 

The information for these cbjectives is detennined fran band recaver:y 
data, harvest rates , and by studying barxi recoveries for a pericxi of 
years. 

In 1959, a formal banding needs docurent for waterfc:wl was jointly 
written by the United States and Cmada that outlined and ccordinated 
banding objectives for both coontries. This docunent has been 
updated about ever:y five years to revise banding objectives for the 
next five years. The recently revised barxiing needs docunent written 
in 1989 gives banding d:rjectives lmtil about 1994 (USFWS and CHS, 
1989c) . According to this docurent, preseason barxiing is being 
errphasized over post-season l:::anding. New Jersey has been assigned 
pre.season banding quotas for black duck (500) and wood duck (750). 
Because of different banding objectives, New Jersey does not have a 
preseason quota for nallard but will contribute to the preseason 
banding quota of 3,000 rrallard assigned to the :tbrtheastern States. 
Banding quotas should not be considered a rraxiirurn level, but a 
minimum level necessary for data analysis. Great Swamp N3.tional 
Wildlife Refuge has a preseason bar.ding quota of 200 wcx:xi ducks which 
is apportioned fran the 750 quota for New Jersey. 

In recent years, Great &'wairp has ban:ied rrost of the wcx:xi ducks during 
preseason l::arxiing in New Jersey and therefore rrakes a significant 
contribution to the bar.ding quota for the State. For exarrple, in 
1988, the refuge barxied 92 percent of all wood ducks barxied in New 
Jersey (Ferrigno, 1988) . 

Part II. Resources Available, Current Program and Prd:>lem Description 

A. Banding History 

Great Swanp Nationa.l Wildlife Refuge has had a waterfc:wl banding 
program since 1968. During the 1970 ' s , banding success was extremely 
variable with a high of 482 (1972) and a lc:w of one (1978) woai ducks 
banded. In general the banding pericxi 1970-74 was very successful 
and gradually declined for the rest of the decade. Records irxiicate 
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that since 1980, the refuge has been assigned a preseason barrling 
quota of 200 weed ducks. During the 1980's this quota has only been 
reached twice, in 1983 and 1988. Wcx:xi duck banding success continued 
to be highly variable in the 1980 's and sare of this variability may 
be due to changes in waterfowl :populations, changes in banding 
personnel, or differences in banding effort and rrethcxis . 

A variety of waterfc:Ml trapping techniques have been tried over the 
years in an attempt to reach the banding quota. These rrethods 
included large stationary (perna.nent) swim-in traps, :portable lilypad 
swim-in traps, confusion type (M:mtezuna) traps, flcating platform 
traps, rocket netting, roost drives and capturing hens in nest boxes. 

Historical banding sites (Appendix 2) on the refuge have utilized 
open water areas along dike roads in the Management Area and a few 
accessible open water locations in the Wilderness Area . In sare 
cases, a small bulldozer was used to prepare banding sites by 
clearing thick aierg:nt ve~tation. In 1983 , fourteen (14} banding 
sit es were prep:tred using a bulldozer to scrape away vegetation a 
smrt distance into the water, and a t sare sites sand was added to 
i.npI"Olfe the bottan for duck traps. 

Portable &Wim-in or floating platform duck traps work the bes t based 
on the recent trapping history at Great SWcutp. It has always been 
difficult to capture a large nutber of wcx:xi ducks at arr.t one banding 
location, arxi success diminishes rapidly the longer traps are left at 
one site. At this station it has pro.ren rrore successful to use a 
naradic system of relocating waterfcwl traps to a new location as 
trapping su~ss at respective sites declines. During the usual 
preseason J:e.nding pericd, wood ducks and other waterfcwl are not 
concentrated, but are generally dispersed throughout the refuge. 
ams are concludi.DJ nesting, \\hi.le other hens with ~ung brocds are 
spread out and concealed i n thick cover. Vegetation beccmas 
increasingly aburdmt, pro.riding wi de spread cover arxi alternat e fcx:xi 
sources. 

Pemanent &Wim-in traps involve m::>re tirre to set up and are not cost 
effective unless large nunbers of ducks can be captured at one or two 
locations. C.Onfusion type (MontezUira} traps have worked well in 
capturing wood ducks in other areas, but have generally been 
unsuccessful a t this refuge. It has been difficult to get 
sub3tantial nurrbers of wood ducks to care onto lam to use this type 
of trap, and canaaa geese seen t o f irxi these traps and exclude other 
waterfcwl from using the a r ea. Similarly, rocke t netting is 
difficult because baited areas on l and do not attract sufficient 
nunrers of wocx:l ducks to justify i t s use. 

Roost drives in wood duck roosting areas have been rela tively 
unsuccessful at Great 9;tanp in the past. Th.is rrethcxi hcwever, has 
been very sucressful in other areas, and nay yet pI"Olfe successful at 
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Great swarrp. Many factors can influence success in this rcethcd such 
as trap design, location an:i orientation, ti.rce of day, weather, drive 
procedures and nurber and experierx:e of personnel. Roost drives are 
nonnally cbne in late sumrer \'.hen ducks are rongregating in large 
nuri::>ers. Consideration should be given to the possibility that if 
the drive is not successful then it will probably be too late in the 
season to begin other waterfCMl trapping techniques. Due to this 
risk it is recamrended that other \'Bterfcwl trapping techniques be 
arployed earlier in the season and a roost drive, if planned, is not 
relied upon to neet the entire banding quota. 

capturing wocd duck hens in nest boxes has been use1 in the past, but 
has limited value in neeting the station banding quota . Only a fEM 
hens can be captured in this manner, while being a very t:i.rre 
constll!ling nethcd. Nest boxes rm.ist also be properly design=d to 
accxx1U1cxla.te this procedure and at this tine II0J1Y of the refuge duck 
bo:xes are not. '!his technique may also be a disruptive influence on 
incubating hens. 

B. Problem Description 

In recent histozy, racooons have been a problem during waterfCMl 
banding at Great S\oamp. 'Ibey frequently fir:d baited areas within one 
or two days, and discourage ducks during the prebaiting pericd so 
\'Bterf ad traps cannot even be set to capture ducks. MOlring duck 
traps to nEM locations generally does not solve the prcblem, as 
racooons quickly find the new sites. Racc:x:x:>ns are often habitual, 
and once they find a feed source they will continue to visit the 
area. In 1986, eleven (11) raccoons \'.ere docurrented at a baited 
site at one tine and all of the barxiing areas that year were foun:l by 
racooons. In addition to discouraging waterfO\Tl use at trap sites, 
racroons will also enter duck traps cnce they are set and kill the 
birds inside. 

Raccoons are roostly nocturnal, but are also active in the early 
morning and late afternoon. Raccoons are arari.vorous, cx::nsuning 
anything fran fruits and berries to insects, frogs, bird eggs - and 
ducks. Racax>ns do not hibernate but will den up during cold weather 
periods inside hollCM logs, rock crevi ces or groun:i burrows. Their 
hare range can be up to two miles, but ~nerally is less than a 
mile. Youn.;r raccoons may no.re up to 165 miles fran their place of 
birth, but in nost cases dispersal is less than thirty mil es (Burt 
and Grossenheider, 1976) . Racroons prcduce one litter a year and 
1 itter sizes range fran two to seven. Young racax>ns are born 
between April and May and remain in the nest for about two roonths, 
and then begin travelling with the female. YOUD] of the year leave 
the fercale in the fall to f in:i DEM territories. 

Raccoon population densities have been estirre.ted at ane per acre 
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('IWichell and Dill, 1949) , which is the highest density docunented. 
Slate (1980) detennined raccoon population densities in several rural 
arrl cne suburban area in New Jersey which ranged fran one raccoon per 
43 acres to one raccoon i;:er 4 . 5 acres. 'lhe one study area that was 
similar to Great Swanp was the suburban area, which averaged one 
raccoon i;:er 6.8 acres for the i;:eriod 1977 to 1979 (Slate, 1980) . A 
nark-recapture study with raccoons on the refuge in the late 1970 ' s 
determined the population density to be about one raccoon i;:er 5 to 7 
acres at that tine. 

A Furbearer Trapping Program to remove prinarily muskrat arrl 
incidentally trapped raca:x:>ns was initiated on the refuge in 1975. 
Private trappers were selected by a drawing arrl fran 1975 through 
1977, only five (5) raccoons were captured incidental to muskrat 
trapping. The trapping program was discontinued in 1978. Due to an 
outbreak of sarcoptic mange in 1980, approximately thirty (30) 
raccoons were trap~ arrl disi;:a tched on the refuge arrl surrourrling 
area. Since 1980, only a ff!M raccoons were rem.J1Ted each year, and 
these were primarily nuisance animals trapped at the Wildlife 
Observation center or at goveIT.IIIEilt quarters. In 1986, approxirrately 
eight (8) raccoons were dispatched at waterf<:Ml banding sites. In 
1988, a total of sevency- six (76) raccoons were rerco:ed fran banding 
locations arrl in 1989, forty-one (41) raccoons were relocated B!tllay 
fran \\0.terfa-11 trap sites. In 1988, even with the raccoon trapping 
effort at bar:rling sites, raccoons enterErl duck traps ar.rl killed two 
birds. 'Tulo ducks were also killed by raccoons in waterfa-11 traps in 
1989. Waterf<:Ml loss at banilng sites would be IlD.lch greater, along 
with nuch f~r ducks banded, if raccoons are not controlled arourrl 
banding sites. 

Part III. Description of the Reccmrerrled Control Meth::::xi 

Objective 

The refuge ban:ti.ng program supp:>rts refuge, regional and national 
goals. 'llle high frequmcy of raccoon interference at banding sites 
during waterfowl trapping and banding efforts is therefore 
unacceptable. Raccoons will be live-trapped at operational banding 
sites and dispatched by refuge i;:ersame.l during the ban:ling season. 

veterfa-11 Trapping Locations 
'· . 

Recent waterfcwl trapping at this station has been nanadic, in that a 
nunt:er. of potential ban:ling sites are identified, but only a ff!M are 
used at one tine, and traps are m:wed to Dell locations when trapping 
success declines. 'Ihere are approx:i.nately twenty- two (22) locations 
that hav~ been used in the i;:ast for duck ba.rrling (Appen:lix 2). Sc:m; 
of the historical banding sites may no longer be suitable for 
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waterfowl banding due to changes in duck use, vegetation, 
accessibility and other factors. New banding locations may be 
identified, and an annual evaluation of ;potential waterfCMl trap 
sites will be con:iucted prior to each banding season. Raccxx:m traps 
will be set in conjunction with selected ban:iing sites and mo.red as 
banding locations d1ange throughout the season. 

Raccoon Trapping Procedure 

Generally two box traps will be set at each operational ban:iing 
location. Fach box trap will be baited with either fresh fish, 
canned pet foai or other types of bait. Bax traps will be set in 
conjunction with w:i.terf0\71 traps which includes a prebaiting period 
that may vary fran several days to a week before the traps are set to 
catch ducks. During this prebait pericxi, box traps will be set to 
capture any raccocns that are attracted to the baited site because 
these raccoons will discourage use by w:i.terf0\71. Raccoon traps will 
be checked twice a day during prebaiting. When waterfCMl traps are 
set to catch birds the raccoon traps will be checked in conjunction 
with checking the duck traps. 

Disposal of carcasses 

Raccoons caught in traps will be transportErl to an area on the refuge 
predetermined by the Hefuge M:lnager, arrl disi;:atdled in the l:ox trap 
with a .22 caliber rifle. capturErl raccoons will be quickly arrl 
huranely disi;:atchErl an:1 the carcasses will be buried at locations 
within the rranagerrent area designated by the Refuge Mlnager. 

Iersonnel Qualifications 

.Raca:>on trapping arrl dis;posal will be carrlucted by refuge personnel. 
All individuals involved with the program will receive proper 
instruction on safe handling and use of firearms. Also, all 
persamel will be advised on safe handling procedures and ;potential 
diseases associated with raccoons arrl other captured animtls. A 
safety session will be given to all persormel prior to raccx:x::m 
trapping. 

capture of Non-tai:set Species 

The target species for this PI'O':Jiam is raccoon. Other ;potential non­
target wildlife species such as skunks, cp::>ssun, mink, river otter, 
arrl fCDC that may be incidentally captured will be releasErl en site. 
It is unlikely that stray dogs will be caught in traps due to the 
size of the trap. If a dog is captured it will be turnErl aver to 
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the local aniroal control officer. Stray or feral cats are more 
likely than dogs to be caught in traps, but the occurrence is 
anticipated to be ver:y la.;. If a cat is captured, the local humane 
society or aniroal control officer will be contacted. If the hurane 
society refuses to take the cat or an amer not fourrl, it would be 
dispatched and buried in the sarre manner as raccoons . 

Pennit Reg:uirerrents 

The raccoon trapping program will neet all Federal and State pennit 
and reporting requirements. The State of New Jersey requires that 
the refuge have a valid Special Wildlife Managerrent Pe.nnit to 
capture and destroy raccoons . Only the use of live traps is 
aut:h::>rized. An annual report will be sul:mitted to the State by the 
em of Jam:azy sumarizing the trapping program for the preceding 
year. 

Recording Data 

A daily record of raccoon trapping will be Il'aintained with 
information regarding trap location, capture date, species caught, 
and final disposition. A brief report sumarizing the trapping 
program will be written and filed in the Trapping file (13 . 008) . 

Part DI. Alternatives Considered 

1. En'lironrrental M3.nipulation 

There are no practical techniques to nanipulate habitat to control 
raccoons other than by eliminating sources of food and shelter 
(Boggess, 1983) . '!he food soorce attracting raccoons in this program 
is the l:ait needed to attract \laterfcwl and can not be eliminated. 
Raccoons use a wide variety of habitats throughout the refuge and 
adjacent pdvate land and can find sources of food and shelter alnost 
~ere on the refuge. '!be cbj ective of this plan is to reduce 
raccoon interference at waterfa.;l l:anding sites am no habitat 
nanipulation neth:xi would be appropri ate. A biological cootrol of 
raccoons does not exist, and natural predators such as wolf and 
cougar have long been absent fran this area. 

2. Live Trapping and Transfer 

Relocatirg raca:x>ns away fran banding sites would only be a terrporar:y 
solution and could create additional problems in relocation areas. 
Raccoons travel an::l f orage over a wide area, and sane relocated 
ani.nals would likely return to banding areas. J\dditional raccoons 
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transferred to other areas could cause increased agricultural 
depredation, nuisance to local hareowners, predat ion arrl disease 
transnission. Rabies J'OC7Ved into New Jersey in the Fall of 1989 an:i 
is expected to m::Ne eastward throughout the State, adding to the 
justification for not transferring an1 con::entrating populations of 
raca::x:>ns. 

3. Public Trapping 

A public trapping program, whether done in conjunction with State 
seasons or during a special pennit season, would not adlieve the 
objective of reno.ring rruisance raccoons fran barrling sites az:rl a 
raca::x:>n a:mtrol program would still be needed during ban::ling. A 
public raccoon trapping program during the State season between 
November arrl M:irch might initially rerrove sane raccoons fran banding 
areas, but other raccoons would likely replace tb::>se rerroved during 
trapping an:i raca::x:>n a:mtrol would still be necessary during banding 
which usually starts several Il'Dnths later (July - Septarber) • A 
pennitted public trapper, paid oontractor or volunteer enlisted to 
rem:we raccoons during the barding program would cause additional 
disturbance at the waterfo-11 trap sites if their visit did not 
coincide with the refuge enployee who naintains the waterfcwl traps. 
'lbere would also be little econanic incentive for public trapping 
during the SU'TUJ'er barxilng season due to the J;XX>r con:Ution of the 
pelts. A public trapping program nay have rrerits, but it is felt 
that the control program outlined in this plan is necessary 
reg;irdless. 

4 . J.lbn-lethal R.epellents 

Although several non-lethal repellents have been tried to discourage 
racooon use in certain areas, only a few (rrost notably naphthalene) 
have been effective an1 only in closed areas. J.lb carpoon:i has been 
frund to repel raccoons in open areas. Frightening t echniques have 
also been ineffective in repelling raccocns CNer a period of tine an:i 
would interfere with the w:tterfo-11 trapping efforts if attenpted. 

5. Physical or Mechanical Barriers 

M:Ning waterfowl traps further into the water away fran lam would 
create a water barrier that might inhibit sane raccoons fran reaching 
the traps. However, this would also carplicate waterfowl trapping by 
increasing tine at each trap, an:i additional equiprent (i. e . canoe or 
rowboat) an:i persormel would be required. Ehysical exclusion by 
building barriers such as fencing is an effective oontrol neasure 
against raccoons in sare situations. Q::npletely enclosing an area 
with fencing has had sane success in excluding raccoons , however 
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6. 

canpletely enclosing a waterf&l barrling area would not be feasible. 
A fence along the shoreline I'f!Y exclude sare raccoans , but maey would 
probably go through, over or aroun:i the fence. Wiring the fence with 
electricity enhances its effectiveness. An electric fence might be 
easier am less elaborate to construct, but would likely require rrore 
maintenance than a standard fence. An e l ectri c fence could be 
constructed on land along the water edge at barxling sites am 
possibly be effective in reducing racexx>n use at the site. Racexx>ns 
could still gain access by going aroun:i the fence. Since the 
banding program at Great swanp requires relocating traps to nurerous 
ban:ling locations, fen:::ing would have to be constructed at each site. 
Also rraey banding sites would not be suitable for electric fencing. 

The cost of the barxli!)J program, both in rraterials am staff tine, 
would be substantially increased using this exclusion nethod. 

Tax.icants 

Fish and Wildlife Service policy pennits the use of poisons only as a 
last resort men no other nethOO is effective an:l a condition exists 
that will severely i.rrp3.ct refuge cbjectives if a control rreasure is 
not implerrented. R:>isons are non-selective am nontarget species 
could be killed. There are currently no poisons registered for 
raccxx:m. oontrol . Toxi.cants are not recamended. 

Part V. Evaluation of the Aninal Control Program 

'lbe objective of the animal a:mtrol program is to reno.re nuisance 
racexx>ns that are interfering with waterf&l trapping am banding 
operations. The success of the aninal control program will be 
evaluated based on the presence or absence of racexx>ns at waterfCMl 
banding locations. A successful aninal control program will be 
detennined by the absence of racexx>ns at waterf&l banding sites, 
thus reducing interference of raccoons during W:lterfad trapping 
operations. The success of waterf&l banding in m:!eting or exceeding 
the quota of woai ducks am the banding of additional W:lterfcwl, 
mainly black duck am nallard, may add supp:>rt in the evaluation 
prcx:ess of the animal control program, but will not be used as a 
criteria. Raccxx:m. interference at waterf&l trapping sites is a 
major factor, but not the only one, influencing the banding program 
at Great Swanp. Yearly waterfowl population fluctuations, weather, 
trapping techniques, trapping effort and the nurber a nd e:xp:!rience of 
personnel all contribute to a aucoessful ban:i.ing program. 
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Part VI. List of contriliutors. 

The following is a list of agencies or i.n:iividuals contacted during 
the planning and writing of the Anirral Control Plan. 

F.dwin Butler, u. s. Departnent of Agriculture, Anirral and Plant 
Health Inspection Service. 

Fred Ferrigno, Principal Wildlife Biologist, New Jesey Depart:Irent 
of Environmental Protection, Division of Fish, Garre an:i 
Wildlife. 

George Haas, Migratory Bird Coordinator - Region 5, u. s . 
Fish and Wildlife Service. 

Jerome Sere, Atlantic Flyway Representative, U.S . Fish and 
Wildlife Service, Patm<ent Wildlife Research Station. 
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APPENDIX 1. Endangered or threatened species documented at Great Swamp N.W.R. 

SPECIES 

Brook Trout 

Blue- Spotted Salamander 

Bog Turt le 

Wood Turt le 

Pied- Billed Gr ebe 

Cooper ' s Hawk 

Northern Harrier 

Bald Eagle 

Peregrine Falcon 

Upland Sandpiper 

Short- Eared Owl 

Cliff Swallow 

Loggerhead Shrike 

Vesper Sparrow 

American Bittern 

Great Blue Heron 

Yellow- Crowned Night Heron 

Osprey 

Northern Goshawk 

Red-Shouldered Hawk 

Barred Owl 

Red- Headed Woodpecker 

Bobolink 

Savannah Sparrow 

Grasshopper Spar row 

Federally 
Endangered 

x 
x 

Only Breeding 
State State Population 

Endangered Threatened Endangered 

x 
x 
x 

x 
x 

x 
x 

x 
x 
x 

x 
x 

x 
x 
x 

x 
x 
x 

x 
x 
x 
x 

x 
x 
x 
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APPENDIX 2. Historical banding locations 
at Great Swamp N.W. R. 
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