Management Assessment Report
Barn Island Wildlife Management Area
Stonington, Connecticut

Prepared by:

Glenn Dreyer

Ronald Rozsa

Chad Jones
CONNECTICUT COLLEGE
ARBORETUM

March 20, 2015



TABLE OF CONTENTS

INTRODUGCTION L.ttt e et e e et e e et e e s e e e sab e e e ssb e e e ssbeeesseeeaseeeanns 1
HIST ORY ittt ettt et e et e e s bt e s b e e e aa b e e e aRbe e e esbeeennseeenseeateeeenrnee s 3
ol [T ] 1 o] o RSP PRRUROPRPRS 4
INFrastruCtUre IMPIOVEMENTS. .....c..i ittt st nbe e nreas 6
Tidal Marsh Impoundment CONSEIUCTION............oiiiieiiiiiee e e 6
AQIIiCUlture LiCENSE AGIrEEMENTS ......ciuieieiiesieeiieiee e ettt sttt sbeeee s e beesbesseesaeeseenrens 8
Wildlife Management ACHIVITIES.........uo it nreas 9
Hunting. Trapping and other RECTEALION .........cccueiveiie e 10
SITE DESCRIPTION ....cutiitiiiieisiesiee sttt sttt sttt et eneebe e ne s 11
PRYSICAl ATIIIDULES ...t te e e e e nneaneenneas 11
EXISTING DIVEISILY ..oeeieie ettt ettt e teeteere e s baeaeeneesreeneeaneenneens 11
Habitats and Vegetation ...........ccveiuiiieiieie et e e neenneas 11

0 0 L= o0 T S PS 14
SPECIAl DESIGNALIONS ... vttt e e reeste e e naenbeeneenreeneenes 14
AACCESS ...ttt R e Rt e e Rt Rt n e e e e neennre s 17
CUITUTAL RESOUITES ...ttt bbbttt bbbttt n e 17
BUrdiCk — CUIVEr CEMELEIY ...oovieceie ettt et e e teeneenneas 17
VeNture SMIth PrOPEILY ......cveiieiicc ettt nne e 18

VT LT =TT o 1T TSRS UUPRRTROPR 18
Louis "Louie" Bayer Boulder MONUMENT..........ccoovuiiiiiiiie e 18
Sarah Ann Martin Boulder MONUMENT ..........couiiiiiiiii e e 18
OLher CUIUIAL SITES.......coueiiieeieeie sttt b et re e e enes 19
Rights Of Way and EQSEMENTS .......cceiiiiiiiieie ettt nne e 19
MANAGEMENT ISSUES/NEEDS .......coooiii ettt 20
Climate Change and AdaPLION .........ooiiiiiiiieeere e enes 20
SBA LBVEI RISE....ciiieiei ettt bttt b e r et enes 20
SNOIEIINE ChANQE ... oo et ee s 26
Changes in Temperature and PreCipitation ...........coocooeiierenieneesesee e e 26
L] [0 ST URRPPR PSPPSR 28
EUCALION ... bbbttt bbbttt 28



Greatest Conservation Need and State-LiSted SPECIES ........ccoveieriieriiie e 30

PLANT SPECIES ...ttt bttt e e b et e et e ebe e ebeenbesbe e beeneenneas 30
New England Cottontail (Sylvilagus transitionalis) ............cccoocerinieniiin i 32
Field Habitat and Management.............couoiiiiiiiiiieie et 34
Firebreaks and Controlled BUIMING.........ccoiiiiiiiriieie e 37
Forest Habitat and Management ...........couoiiiiiiiiiiee e e 38
INTTASTIUCTUIE ...ttt bbbttt eb e e e 41
ROAAS @NA PAIKING ..ottt e e st e teenaesraenneeneennes 41

LI UL OSSP PR PR PRRRRP 41
BoUNdaries and SIgNAJE. .......cueieeieiieieee ettt e st e e e sreete et e sre e reeneenreas 44
Native Plant ENIrY GardeN ........ocuiiieiieiicie ettt e s ste et sae e e e e sneeneenneas 45
DIKES ..ttt bbbt b et bbb bbb et nas 47
INVASIVE SPECIES .....viieeiieeieetie st ste ettt ettt e e e st e e e s e s se e beeseesreesteeseease e beaneenneenteeneeaneenneens 47
(0] =T [0 AN 1= LSRR PSSRRRI 47
PR AGMIITES. ..eeee ettt n et et eane e re et e s re e reeeennen 49
Future Land Acquisition — Adjacent PrOPEITIES........c.ccvverveierieerieeeseesie e se e seesee e 50
Tidal Marshes/Coastal HabItatS ...........cooviuiiiiiii s 53
Vegetation Change on the Natural Marsh............cccooeoiiiiiiie e, 53
Impounded Marsh ReSIOIatiON...........coviiiiiiiiei e 53
MOSQUITO CONEIOI ACLIVITIES ....veiiiieieiiee ettt nneas 54
PANNES & POOIS ...t nreas 56
Sea Level Fen and Black Gum Forested Wetlands............cccoceiieiiiiniiencnieeec e 57
MAIINE TTANSOIESSION. ... .iiueiitieiteeiestie sttt e stee et et e bt esbe st e s beete st e sbeebeaseesbeebeansesbeenbeaneenreas 58
Submerged AQUALIC VEQETATION .......cuiiiiiieieiie e 59
T (-1 £ [0 PP 60
RESBAICH ... et b et r e e e nne e 63
Unauthorized and Hlegal ACHIVITIES ..........coviiiiiiiiie e e 69
ACKNOWLEDGEMENTS ...ttt sttt sttt st nesneneeneanas 70
LITERATURE CITED ...ioiiiiiieiiieieese ettt sttt sbe e 71



FIGURES

Figure 1. SLAMM model predicted habitat Changes..........cccceierveiiiiiieee e, 22
Figure 2. SLAMM predicted habitat change north of railroad tracks..........c.cccooeviiiiiinieninnnnnn, 23
Figure 3. SLAMM predicted habitat changes at the Headquarters upland...............cccooveveninnnenn. 24
Figure 4. Mean high water trends at the New London tide gauge..........ccooeveieeneninieeniesiennen, 25
Figure 5. Surface elevation change trends ...........oovoiiiiiiiene e 25
Figure 6. Shoreline changes at the Headquarters Marsh............cccooiiiininnnene e, 27
Figure 7. The WequeteqUOCK COVE PIESEIVE. .......cccciuiiieiieeeiese e see e te e e sae e steeae e s 35
Figure 8. COMMON T8 SPECIES. .....eiueeieeieeiieesteeieseesteeeesteeaesseestaesteaseesteesteaseesseeaesneesreenseaneesseens 39
Figure 9. Potential access to Barn ISIand WMAL ..o 43
Figure 10. Site plan for native plant garden at Barn Island WMA ..., 46
Figure 11. Appearance of native plant garden shortly after completion............ccccooeiviieninnnnn, 46
Figure 12. Occurrence of common invasive plant SPECIES ........cccvevvririeeiinie s 48
Figure 13. Abundance of invasive plant species in different habitat types ..........cccocevvveieninnenn. 48
Figure 14. Effects of distance from forest edge on abundance of invasive plant species............. 49
Figure 15. Historic photographs showing the abundance open water panne habitat.................... 57
Figure 16. Evidence of Maring tranSgreSSION. ........uciuviieieerieeieseeseseeseesieseeseeseesee e enaesneesseens 58
Figure 17. Biomass of Cladophora in Little Narragansett Bay ..........cccccoevvvieiiievniicieesc e, 59
Figure 18. Bayward edge of Headquarters Marsh showing Cladophora flotsam ........................ 60
TABLES

Table 1. List Of parcel aCQUISTTIONS .........coiuiiiiiiiiesie et nee e 5
Table 2. Information about Impoundment diKeS............cceiiiiiiiiiiei e 7
Table 3. Improvements to IMPOUNAMENTS ......cc.viviiieiiee e 8
Table 4. Agricultural liCENSE agrEEMENTS........ccecveiieiieie e e e e e esae e 8
Table 5. Action plan habitat types and CT plant COmMmMUNILIES..........ccoveveieerecic e 12
Table 6. Greatest CONSErvation NEEA SPECIES.......ccuviieiieireieriere e s e se e e sre e s e see e sreeseeanes 15
Table 7. Description of parcels near Barn Island WIMA ... 51
Table 8. Area of vegetation types for parcels near Barn Island WMA............ccccociviiiiiii e, 52
Table 9. Number of visitors and observed aCtiVItIeS. ..........ccovveiiriiiiiiie s 62
Table 10. Visitation to Dot [aUNCN ..o e 62



APPENDICES

AP P E N D A NS oot A-1
A Named Features e A-1
B. Parcel Acquisttion History by Decade A-2
O T OPOE APy o A-3
D Access, Tratls amd Fare e b s oo e e e e e e e ee e e e eee e e e e e e A4
E. Wetlands anmd Streamis et et er et e et e rrn e et e A-S
L Lo T = RSSO A-6
L T S S USSR A-T
H. Aernial Photograph - 1034 e A-8
I Aemial Photograph - 1000 ettt e n e et e e ee e e e e e A-D
T Aernal Photograph - 1000 e A-10
K. Aernal Photograph - 200 e A-11
L. Current Vegetatiom oo A-12
M Culral Ses e A-14
M. Potential New England Cottontail Habatat . A-15
O, Vegetation CompositiOnl. ..ot e e e e e e e e esm e e srn e e m e A-16
P.  Existing Trails with Recommendations ... e A-17
. IUASIVE PLaIIlS ettt e e e s e e e n e A-18
R, Invasive Plant Sampling POMlS oo e e e am e e e n e A-19
S. Surrounding Parcels of Potential Interest A-20
T, Researth A IUIIRS ettt e e n et een e n e ead e e e e e e ne e A-21

APPENDIK B. Plant Species oo B-1

APPENDIX C. Researcher and Educator Meeting C-1

APPENDIX D Bard QDo CaeS oot D-1

APPENDIX E. Trail Brochure by Eagle Scout Phillip Banker E-1

APPENDIX F. Research Bibliography F-1

APPENDIX G. Research Locations — Additional Information. ... G-1



INTRODUCTION

Barn Island Wildlife Management Area (BIWMA) is located in the southeastern-most corner of
Connecticut, in the town of Stonington. It is the State’s largest, most diverse and ecologically
significant coastal Wildlife Management Area. A Wildlife Management Area (WMA) is an area
of land and water having unique or outstanding wildlife qualities that is managed primarily for
the conservation and enhancement of fish and wildlife habitat and to provide opportunities for
fish and wildlife-based recreation. The principal function of BIWMA is to provide healthy,
undisturbed habitat for resident and migratory fish and wildlife. The property contains an
outstanding marsh complex and one of Connecticut's last and largest un-fragmented coastal
forests. The authors of this report believe it may be the largest expanse of tidal marshes that are
adjacent to undeveloped upland habitat anywhere along the US coast from New York City to
Maine. These habitats provide critical resting and feeding habitat for migratory waterfowl,
shorebirds, wading birds, songbirds and raptors. The tidal marshes are home to various species of
finfish and shellfish, many of which are food for migrating birds and sport-fish such as striped
bass and bluefish.

BIWMA was established in 1944. Since that time, 35 property transactions have occurred,
resulting in the protection of over 1,000 acres of habitat, including saltwater and freshwater
wetlands, mixed hardwood forest, old fields and grasslands. A significant portion of the property
was purchased with funds derived from an excise tax on sporting arms, ammunition and archery
equipment through the Federal Aid in Wildlife Restoration Program (Pittman-Robertson Act or
P-R Program). The P-R Program provides funding to the states for wildlife management and
research, habitat acquisition, wildlife management area development, and hunter education. Over
the years, many private, municipal and federal partners have contributed funds and in-kind
services to assist the DEEP in the acquisition and management of the property. The addition of a
144-acre parcel, acquired in 2004 through a federal, state, municipal and private partnership,
made Barn Island the largest coastal wildlife management area in Connecticut. The most recent
addition of the 5.75-acre Matson property in 2010, brought the total acreage protected to
approximately 1,020.

Thanks to its habitat diversity, BIWMA is home to a vast array of living species, including a
number of rarities. The U.S. Fish and Wildlife Service (USFWS) recognizes the area as a
regionally significant fish and wildlife habitat (USFWS 2001). The Audubon Society has
designated it as a globally significant Important Bird Area
(http://netapp.audubon.org/IBA/Site/2096); CT DEEP considers it a critical habitat area
(http://www.cteco.uconn.edu/quides/resource/CT_ECO_Resource_Guide_Critical Habitat.pdf).
There are current and historic records for 20 federal or state-listed rare species. Barn Island has
undoubtedly had more research conducted on its marshes over the past 65 years than any
location in the state, if not in all of New England.



http://netapp.audubon.org/IBA/Site/2096
http://www.cteco.uconn.edu/guides/resource/CT_ECO_Resource_Guide_Critical_Habitat.pdf

Because Barn Island is an extraordinary natural area within one of the most rapidly developing
segments of Connecticut’s coast, and it supports a variety of sensitive species and habitats,
scientific research, outdoor education, and outdoor recreational uses, the demands placed on the
site to accommodate multiple use objectives increasingly subject it to threats and conflicts
originating from both within and outside of its property boundaries. No comprehensive
management plant exists for BIWMA, and resource management has at times been ad hoc. The
purpose of this study was to gather all of the information available about the site and present
options for dealing with known issues and threats, as a first step toward the CT DEEP Wildlife
Division developing a comprehensive management plan for the property.

The specific goal of this project was to address the following 10 principle management issues
identified for BIWMA:

1. Greatest conservation need (GCN) species inventory, habitat assessment and
management for species known or expected to occur at Barn Island, in particular, New
England cottontail;

2. Forest resources assessment;

3. Responding to known threats to habitat quality such as increasing recreational use,

invasive species, and sea-level-rise;

Coordinating scientific research in ecologically sensitive areas;

Prioritizing research and management of unauthorized encroachments along Barn

Island’s property boundaries;

Managing conflicts among sometimes disparate recreational user groups;

Prioritizing WMA property expansion/acquisitions;

Cultural resource inventory and management;

Prioritizing facilities improvement needs including improved access management; and

10 Fire break barrier area management and maintenance.

o &
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Note: All maps prepared for this report are located in Appendix A.



HISTORY

Given the scope of this project, collecting a detailed pre-acquisition history of BIWMA was not
practical. Local Native Americans, primarily Pequot and Eastern Niantic people at the time of
English settlement in the early seventeenth century, undoubtedly utilized the abundant natural
resources available in what is now BIWMA. Unfortunately we were not able to locate
information about the precolonial time period for this specific location during the course of this
project. Much of the information in this section was derived from research publications and
theses that focused on the tidal marshes, but which also included some historical background.

The peninsula at the western boundary of the BIWMA is called Palmer Neck, in honor of the
original settler Walter Palmer (Map A). The name Barn Island is derived from the largest
forested island, attached to the mainland by a tidal marsh, which historically was called Stanton
Island. In the late 1800’s, the Burdick’s erected a huge barn that could be seen for miles around,
and so the name Barn Island took hold. The barn suffered severe damage in the hurricane of
1938 and a fire claimed the remains of it in the 1940’s. The deed to the parcel that includes this
island refers to a Great Marsh, but no further description of this marsh could be located.

During the American Revolutionary War, the Davis Farm, directly east of BIWMA, provided the
Continental Armies with hay harvested from its tidal marsh. This Davis Marsh has since then
also been called the Continental Marsh. According to Miller (1948), one farmer grazed sheep on
the upland and wetlands of BIWMA, and another farmer grazed cattle on upland adjacent to the
marshes. Hay harvesting provided supplemental income and was used as livestock bedding and
food. Salt hay was also used as mulch for strawberry gardens. Following the passage of the
hurricane of 1938 (flood elevation 10.5 feet NGVD at nearby Pawcatuck Point), Barn Island
farmers noted that the high marsh meadows became a wet smooth cordgrass (Spartina
alterniflora) marsh that could not be hayed (Miller 1948). Some have suggested the breaches
across Napatree and the separation of Sandy Point from Napatree changed the tidal range in
Little Narragansett Bay. A more likely cause would be compression of the peat by the surge
which lowered marsh elevations and favored the observed increases of smooth cordgrass.

Miller (1948) notes that farmers supplemented their food staples and income from the sale of
game and pelts. Game was said to be plentiful 50 years earlier and it would appear that a primary
game bird was yellowlegs (species unknown). Miller also notes the following:

e A hunter from Newport killed 1, 362 yellowlegs in an 8-year period from 1867 to 1874.

e Mrs. Burdick (a local farmer) killed enough yellowlegs in a single day to pay for a plow
harrow.

e Yellowlegs were sold in markets in Boston and New York.

e Duck hunters in the last 20 years (prior to 1948) would expend 3 to 4 boxes of shells to
bring a mixed daily bag of 25 ducks (diving) in a day hunt.

e Farmers leased lands to several shooting clubs.

3



According to Robert Hazard, owner of the parcel that would become the boat launch ramp, more
bootleg liquor was landed at this location during Prohibition than any other place along the
Connecticut shore (Martin 1964).

In 1944, the United States Naval Department secured a 40.2 acre leasehold from the State of
Connecticut and a private owner to use Barn Island proper and adjacent wetlands for aerial dive
bombing and machine gun (strafing) practice (Alion Science and Technology, 2007). The
leasehold was terminated in 1945.

The Oat & Palmer parcel (aka Billings Point), which lies at the south end of Palmer Neck Road
on the west side, was in the blueprint stage of a subdivision for summer cottages when the State
of Connecticut purchased the land. The State apparently agreed to keep this land open to the
public for picnicking and swimming (Martin 1964).

Acquisition

In the 1940’s, waterfowl populations were declining in the Atlantic Flyway and wildlife
biologists where identifying approaches to improve waterfow! habitat. The Connecticut Board of
Fisheries & Game began the acquisition of tidal wetland and adjacent uplands at Barn Island
from 1944 to 1946 (Map B). Nineteen parcels were acquired for a total area of 427.3 acres
(Table 1). The largest parcel was the VVargas Farm (#16). Original ownership of these parcels
was largely land divided amongst the Stanton and Palmer families.

“The lands were purchased to provide a public shooting ground and a wildlife management area.
The state assumed the area would also furnish a certain amount of recreation of the public for
picnicking, swimming, boating, shell-fishing, and fishing during the seasons it was not being
utilized as a hunting area.” (Miller 1948).

The area was expanded by 145 acres in the 1950’s with 8 acquisitions, the largest being the
Brucker Farm parcels (#21 and #22). A portion of the Brucker wetlands was the last area to be
impounded in 1968.

Only one parcel was acquired in 1960, the Stewart Farm of 150 acres (#30). Two parcels of land
were acquired in the 1970’s adding an additional 73 acres. In 1990, two small parcels were added
increasing the area by 24 acres.

Two parcels were purchased in the 2000’s; Manousos (144 acres; #33) and Crowley (49 acres,
#34, north of the railroad tracks). A golf course had been proposed for the Manousos property.
The $920,000 purchase of the Crowley property, consisting of salt marsh, wetlands, and coastal
forest acquired from the family in 2009 as an addition to BIWMA, was funded by the



Table 1. List of parcel acquisitions for Barn Island Wildlife Management Area, Stonington, CT, arranged by year
and alphabetically by owner name within each year. Parcel # corresponds with label in Map B.

Parcel # Owner Acreage Date

1 | Barber, .M. 51.05 20 Jun 1944

2 | Barber, I.M. 18.71 20 Jun 1944

3 | Barber, I.M. 37.26 20 Jun 1944

4 | Barber, I.M. 4.7 20 Jun 1944

5 | Clark, L.R. 18.07 20Jun 1944

6 | Hazard 16.1 24 Jun 1944

7 | Hazard 25.21 24 Jun 1944

8 | King, H.A. 2.96 18 Aug 1945

9 | Lincoln, M.N. 2.23 Dec 1945
10 | Lincoln, M.N. 4.11 Dec 1945
11 | Lincoln, M.N. 1.34 Dec 1945
12 | Mell, M.C. 3.13 7 Dec 1945
13 | Miner, L.H. 14.36 29 Jun 1945
14 | Nothe, R.H. 5.56 20 Nov 1945
15 | Stearns, L. 3.36 31 Aug 1945
16 | Vargas, F.A. & J.A. 172.33 20 Jun 1945
17 | Lema 3.16 1946
18 | Miner, W.A. 4.27 29 Oct 1946
19 | Stewart, G.R. 39.37 8 Feb 1946
20 | Randall, G.W. 3.14 19 Apr 1950
21 | Davis, J.L. &S. 11.39 19 Apr 1950
22 | Davis, J. & Gabrielson, M.L. 20.4 19 Apr 1950
23 | Haxzhurst & Johnson'? 11.6 4 Jun 1952
24 | Oat, C & Palmer, S.! 14.79 20 May 1952
25 | Brucker, C.V.2 33.07 10 Nov 1953
26 | Brucker, C.V.1 46.32 10 Nov 1953
27 | Bindloss, J.B. 4.18 15 Oct 1957
28 | Stewart, C.H?! 152.3 8 Jun 1964
29 | Davis, J.L.! 51.43 Jan 1970
30 | Davis, J.D. 21.36 21 Jul 1970
31 | Davis, L.M. 7.34 24 Apr 1991
32 | Davis, L.M. 16.46 24 Apr 1991
33 | Manousos 145.35 16 Jul 2004
34 | Crowley 48.6 2007
35 | Matson 5.75 2011

Properties Acquired with Pittman-Robertson Act Funds

U.S. Environmental Protection Agency (EPA) Long Island Sound Study Stewardship Program
Fund and other funds available to the DEEP. The Nature Conservancy of Connecticut played a



critical role in conserving the property in preparation for the DEEP purchase. The Stonington
Land Trust worked with the Crowley Family and the DEEP to make the acquisition possible.

The most recent acquisition was the 5.75-acre Matson property (#35), acquired in 2011 with
funding from the EPA.

The Federal Aid in Wildlife Restoration Program, known as the Pittman-Robertson Act, or P-R
Program, provides funding to the states for wildlife management and research, habitat
acquisition, wildlife management area development, and hunter education. As shown in Table 1,
a total of 304.3 acres (32 acres tidal marsh and 272 acres upland) of the BIWMA land was
purchased with funds derived this excise tax on sporting arms, ammunition and archery
equipment.

Infrastructure Improvements

e Between 1944 and 1947, a turn-around/parking area was built at the south end of Palmer
Neck Road in the vicinity of the present day boat launch ramp, gravel was laid on Palmer
Neck Road, two public outhouses were installed and a foot bridge was constructed across the
first tidal creek east of the road (Miller 1948). The bridge allowed public access to the sandy
beaches at Cook’s Cove.

e Summer cottage on land purchased from Clark in 1944 was maintained and provided student
research housing (Miller 1948).

e Six (4’ X 6’) duck blinds were constructed before the hunting season of 1946; wire fencing
was wrapped around the perimeter and prairie cordgrass (Spartina pectinata) was threaded
through the wire (Miller 1948).

e Aditch 12° wide by 4’ deep and 600’ long was constructed through the marsh just north of
Barn Island proper to reduce travel time by hunters in boats (Bishop 1963).

e The boat launch was established in 1957 (Bishop 1963), expanded in 1976 (Blake-Coleman
1978), and renovated in 2004 using U.S. Fish & Wildlife Service funds. The renovation
included adding a docking system that is ADA compliant. The parking area capacity was
expanded to accommodate 60 cars with trailers.

Tidal Marsh Impoundment Construction

The first major wildlife management program initiated by the CT Board of Fisheries & Game
was the construction of four Impoundments in 1945-47 as a means to enhance tidal wetland
habitat for migratory waterfowl, shorebirds, wading birds and muskrat (Table 2; Map C).
Another objective was to offset declines in open water habitat (pannes and pools) brought about
by the construction of mosquito ditches in 1931-32. In 1968, a dike was constructed across the
Brucker Marsh (Impoundment 5) and the dike was equipped with a water control structure
(Blake-Coleman 1978); a small bridge that existed to the south referred to by Gross (1966) must



have been removed. In 1970, the original dikes were rebuilt and water control structures were
installed (Blake-Coleman, 1978). These structures are probably the small diameter corrugate
pipes outfitted with a tide gate on the bay side and a small concrete chamber on the
impoundment side. These are present at Impoundments 1, 2, and 3.

Table 2. Information about Impoundment dikes at Barn Island Wildlife Management Area, Stonington, CT,
including numbering system, construction date, acres impounded and comments. For locations see Map C,
Appendix A.

Date Acres
Impoundment No. Comments
Constructed Impound.
1 (originally #2) Spring 1946 13.9 Dike was inundated by highest tides; dike was planted
' with vegetation.
2 (originally #1) Fall 1945 Wooden bulkheads and tidal peat was used as fill
73.3 (unsuccessfully); Partially removed in 1947 and fill
excavated from uplands replaced peat.
3 Fall 1946 -
. 33.9
Spring 1947
4 Winter 1947 9.9
5 (Brucker Marsh) 1968 A canal was dredged between Impoundments 4 and 5
to move surplus water to this wetland complex.

Miller (1948) noticed an increase in mosquito breeding in the impoundments and witnessed
some early increases in muskrat numbers. Impounding did not appear to increase nesting by
black duck. Recommendations to eliminate cattail (Typha) were never implemented, and open
water habitat was displaced by cattail and later giant reed (Phragmites australis). No quantitative
surveys are known regarding wildlife use and so it is not clear how many of the original
objectives were fulfilled.

Impounding tidal marshes disconnects them from the estuary and eliminates a critical source of
sediment that allows the marsh to grow vertically. A survey by Hebard (1980) indicated that
Impoundments 1, 2 and 3 were only 1 to 4 centimeters lower than the adjacent natural marsh.
Impoundment 4 was actually 4 centimeters higher. Impoundment 4 was originally a brackish
marsh with some sea level fen species and it is likely that this small basin is strongly influenced
by groundwater, which may be responsible for creating higher elevations.

Recognizing the impacts of impounding the tidal marshes, wildlife staff sought advice from a
plant ecologist in the Natural Resources Center of DEEP, and implemented the recommendation
to reintroduce tidal salt water to control cattail and Phragmites. Table 3 details improvements to
the impoundments which increased tidal flow and helped with tidal marsh restoration.



Table 3. Improvements to Impoundments at Barn Island Wildlife Management Area, Stonington, CT.

Impoundment Date Comments

1978 Four-foot wide aluminum squash culvert was installed in 1978 and the flap gate
on an existing 32-inch diameter culvert was removed. Seven-foot diameter culvert
1 added in 1982. In the middle of the Impoundment were two large kidney shaped
pools. The improved drainage/tidal range resulted in pool colonization by Spartina
alterniflora (SA) post 1982.

1978 Four-foot wide aluminum squash culvert was installed in 1970 but weir boards in
2 the half round riser maintained an impounded condition. The weir boards were
removed in 1978, restoring tidal flow.

1987 Two weir boards removed in 1987. Former pond area was exposed at low tide but
did not become colonized by SA for several years. The failure of the slide gate on

3 the concrete chamber is likely the cause of the additional drainage of the flat
creating conditions suitable for the growth of SA.

4 1987 The culvert was installed in the fall of 1986 but the first growth of vegetation
subject to tidal flow would have been the spring of 1987.

5 1992 Tide gates removed. Weir boards removed from one concrete chamber.

Agriculture License Agreements

The DEEP and the former CT Board of Fisheries and Game have long recognized the benefits
and services provided through cooperative farming agreements. Under the authority of
Connecticut General Statutes, 23-11 and 26-69, the DEEP administers an agricultural license
agreement program. The goal of the program is to improve and maintain wildlife habitat on
designated department-owned lands through a cooperative effort with compatible agricultural
producers. The use of state-owned land for agricultural purposes is consistent with wildlife
management practices and the desire to provide diverse habitats for a variety of wildlife. A set of
guidelines has been established to insure consistencies in developing and maintaining the
agricultural agreements. The agricultural license agreements administered at Barn Island
Wildlife Management Area since 1989 are found in Table 4.

Table 4. Agricultural license agreements administered for Barn Island Wildlife Management Area, Stonington, CT.

Agreement No. Year Initiated Licensee Expiration Acreage Crops
A-89-84 1989 John Davis 12/31/1993 28 Hay, Silage Corn
A-89-148 1989 Raymond Hoxsie 12/31/1994 28 Sweet Corn
A-90-22 1989 John Davis 12/31/1994 28 Sweet Corn
A-95-55 1995 Raymond Hoxsie 12/31/1999 28 Hay
A-00-22 2000 Raymond Hoxsie 12/31/2004 22 Hay, Sweet Corn
A-01-34 2001 Raymond Hoxsie 12/31/2004 6 Hay, Sweet Corn
A-05-116 2005 Raymond Hoxsie 12/31/2009 10 Hay, Field Corn
A-09-99 2009 Eugene Bessette 12/31/2010 5 Hay, Silage Corn
A-12-37 2012 Eugene Bessette 12/31/2016 5 Hay, Silage Corn




Wildlife Management Activities

1944 (fall) — 1947 (winter) - A total of 220 cock pheasants and 66 hen pheasants were released
on the Barn Island Shooting Area (Miller 1948).

1946 (early summer) - Four food patches were plowed, planted and fertilized to provide
wintering habitat for pheasant and quail (two patches on Headquarters Island, one patch
in old fields of VVargas Farm and one on Palmer Neck); plants included Tartarian
buckwheat, Japanese millet, rye and soy bean.

1947 (spring) - Fifteen pair of quail were released on the Headquarters Island in the area
designated as an open season for quail (Miller 1948).

1947 (spring) - Three pair of wing-clipped mallards were released in Impoundment 1 to
encourage breeding in the Impoundment and potentially produce birds for the fall hunting
season.

1940’s — The CT Board of Fisheries and Game provided financial aid and housing to the
University of Connecticut — Forestry and Wildlife Management for the conduct of
graduate student research about waterfowl management at Barn Island (Miller 1948).

1965 — The CT Board of Fisheries and Game established a trial natural area preserve for a period
of 3 years to include the wetlands and upland islands south of the boat canal, with
continuance dependent upon the conduct of scientific research (Gross 1966). This action
preceded the creation of the CT Natural Area Preserve Program by statute, and would
have been an internal directive of the Board. The Nature Conservancy had suggested the
creation of a natural area to the Board on numerous occasions. This designation would
have been a logical extension of the Board’s original objectives following acquisition of
the Barn Island marshes to foster research as an important tool to guide management
decisions. A Map located at the CT DEEP Natural Diversity Database confirms that the
“Barn Island Nature Area” was designated by the State Board of Fish and Game 1964-
1967. Associated field notes indicate the site was visited in 1971 and 1975.

1998 — 2011- DEEP secured Wildlife Habitat Incentive Program funds from the USDA Natural
Resources Conservation Service to manage fields and restore wetlands; there are 17
parcels totaling 37.4 acres that have been managed as old field, and Phragmites was
controlled on 21 acres of tidal wetland.

2004 - A firebreak was created using funds from the U.S. Forest Service National Fire Plan. The
initial break was 25 feet wide, but controlled burning is used to create a 50-foot-wide
zone for fuel reduction; the last burn was conducted in 2013 (see Map D, and Firebreaks
and Controlled Burning in Management Issues/Needs section of this report).

2006 - Long Island Sound License Plate Program Funds were used to create a native plant garden
to the west of Impoundment 1; some of the funds were used to design and purchase
education signs that have been placed at the garden.

2007 - Funds from the CT Corporate Wetland Restoration Partnership were used to design an
education sign located at the intersection of Dike and Headquarters Roads.



2013- Eagle Scout, Clayton Andrews, and fellow scouts installed 3 bluebird nest boxes each on
the recently acquired Matson and Crowley parcels.

2014 — Late in this year, there were a total of 12 pairs of bluebird nest boxes present in the
various fields of the former Stewart Farm on the eastern side of BIWMA.

Hunting, Trapping and Other Recreation

BIWMA was originally acquired to provide habitat for migratory waterfowl and for waterfowl
hunting, but has always been managed for multiple uses, including all forms of regulated
hunting, fishing, trapping, wildlife observation, hiking, and horseback riding, as well as
organized outdoor education programs. Pheasants have historically been stocked for hunting at
Barn Island. The property has a trail system and a boat launch and parking area located at the
southern terminus of Palmer Neck Road that opens to Little Narragansett Bay, allows access to
Fishers Island Sound, Long Island Sound and the Atlantic Ocean.
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SITE DESCRIPTION

BIWMA is located in the southeastern corner of Stonington and borders a coastal embayment
known as Little Narragansett Bay (Map A). The nearshore zone of Southern New England is
defined by a series of six interconnected Sounds that form a unique low energy ecosystem
complex. Little Narragansett Bay lies at the eastern edge of Fishers Island Sound. Napatree
Beach, a coastal barrier in Rhode Island, separates the bay from Block Island Sound. This beach
and Sandy Beach greatly reduce the fetch in the bay creating a very low wave energy
environment.

Physical Attributes

BIWMA includes approximately 300 acres of tidal marsh with the rest of the management area
covered with freshwater wetlands or uplands (Map E). The major landforms are clearly visible in
the shaded relief map derived from LIiDAR data (Map C). Separating BIWMA from
Wequetequock Cove is Palmer Neck ridge/peninsula (A on Map C). To the north of
Impoundments 1-3 are the central uplands (B). The Stewart Farm (C; an assortment of fields) lies
on a peninsula originating from highlands to the north. The former Burdick farm and cemetery
are associated with the eastern most peninsula (D). Various valleys and hollows are visible on
the LIDAR map.

The dominant surficial material at BIWMA is glacial till and salt marsh deposits (Map F).
Mapped sand and gravel material is found at Brucker Marsh. Excavation of channels in
Impoundment 3 in 2014 located additional sand and gravel deposits. Groundwater discharge is
strongest in areas of sand and gravel (see Sea Level Fen section) and the eroded marsh edge
(Miller and Egler 1950).

Topography and surficial material (Map F) exert a strong influence on the type and distribution
of soils (Map G). Soils on hilltops are typically dry and shallow (excessively well drained), mid-
slopes are mesic (well drained) and valleys are places were water collects and these tend to
support poorly drained and very poorly drained soils. The dominant drainage classes at BIWMA
are well drained and tidal.

Existing Diversity

Habitats and Vegetation

Aerial photographs (Maps H-K) show changes in vegetation over time. The photographs from
2012 were used to map the major vegetation types at Barn Island (Map L). The national wetland
inventory GIS layer was then used to separate forested uplands and wetlands and 1934 aerial
photographs were used to classify forests by age. The area covered by each major habitat type is
as follows (See Map L legend for descriptions of vegetation classes):
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Field — 30.9 acres (includes 5 acres managed under an agricultural agreement)
Forest — 658.2 acres
o Upland - 554.6 acres
o Forested wetland - 103.6 acres
Parking/developed — 1.74 acres
Tidal marsh — 305.5 acres
Woodland — 36.26 acres

Table 5 identifies the draft Connecticut Wildlife Action Plan habitat types proposed for the 2015
plan update. The table lists these broad categories and cross-walks them to the communities
described in the Vegetation of Connecticut (Metzler & Barrett 2006).

Table 5. Draft Connecticut Wildlife Action Plan habitat types and CT plant communities of Barn Island Wildlife

Management Area, Stonington, CT.
Action Plan

Habitat Types

CT Plant Communities Notes

Upland Forest
Black Oak - Chestnut Oak / Black Rare
huckleberry community
Northern red oak/Flowering dogwood Abundant

Oak Forest (Quercus rubra/Cornus florida) forests
Northern red oak - Yellow Frequent
birch/Cinnamon fern community
Upland Woodland and Shrub
Northern marsh elder/Switchgrass Same as switchgrass below. Shrub
Shrublands? community dominated areas are likely a variant of the
Switchgrass community.
Reverting Field and Uncommon, most abundant at Stewart
early successional Farm.
shrublands
Upland Herbaceous
American beachgrass medium-tall Rare and decreasing
Coastal dunes
grassland
Cool season
Grasslands
Forested Inland Wetland
Red maple/Northern spicebush uncommon
community

Forested Inland

Wetland Black gum/Highbush blueberry coastal | Rare; formerly reduced by past clear-

seepage forest (variant) — edges of salt cutting practices
marsh

! There does not appear to be a suitable category for this habitat type. The draft habitat revisions in the plan make
reference to Maritime Shrubs, but no definition is offered.
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Table 5 (Continued). Draft Connecticut Wildlife Action Plan habitat types and CT plant communities of Barn Island

Wildlife Management Area, Stonington, CT.

Action Plan
Habitat Types

CT Plant Communities

Shrub Inland Wetland/Herbaceous

Notes

Inland Wetland?

Switchgrass medium-tall grasslands
(sea level fen)

Rare, declining in response to sea level rise.
Proposed as a variant of the next listed
habitat.

Twigrush-Spoonleaf-Beaked spike rush
Community

Extremely rare - Present at Pawcatuck Point
in 1993 — |ost to sea level rise; Imp 4a has
been altered by Phragmites. A few Cladium
dominant areas are still present at Barn
Island.

Tidal Wetland

Tidal Wetlands
(salt, brackish and
fresh-tidal)

salt marsh vegeta

tion (polyhaline soils)

Smooth cordgrass Community (salt
marsh)

Common along creek and ditch banks.

Saltmeadow cordgrass - Spike grass
community (salt marsh)

Long-term in part due to natural restoration
(return to pre-ditching condition);
accelerated sea level rise may be
contributing to decline.

Saltmeadow cordgrass — Creeping
bentgrass community (brackish)

Uncommon brackish meadow, present in
Imp 1 (north of dirt road) and Imp 3.

Slender glasswort - Smooth cordgrass
community (vegetated pannes)

Common; two variants present, pannes
dominated by forbs or stunted Spartina
alerniflora.

Blackgrass Uncommon and decreasing, largely confined
to the levees of creekbanks and Bayfront.
Pannes Uncommon but increasing.

Brackish marsh (oligoh

aline and mesohaline soils)

Blackgrass — Potentilla (brackish marsh)

This is the upland border Juncus belt of
Miller & Egler; ephermeral — disappears ~20
years and reappears in and over the
Panicum fen.

Common Threesquare Community
(brackish)

Uncommon and best developed in Imp. 3.

Pannes (shallow water)

Rare but increasing; black fly larvae habitat.

Narrowleaf cattail (brackish)

Uncommon best developed in Imp. 3

Common reed (brackish marsh)

Uncommon; decreasing as a result of tidal
flow restoration to the impoundments;
cover and height continue to decrease in
Imp 4.

Estuarine Aquatic

Submerged aquatic
vegetation

Widgeongrass permanently flooded
vegetation

Occasional in marsh pools; pool habitat is
rare but increasing.

Algal beds

Cladophora

Abundant in Little Narragansett Bay; has
replaced Zostera marina;

2 The draft plan for 2015 lists fens under the category of shrubs, but the Switch grass/Twigrush fens are not shrub
dominated systems. Similar, the sea level fen would belong under the category of Herbaceous Inland Wetland, but
there is no corresponding fen subcategory.
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The dominant category at BIWMA is Upland Forest and the dominant subtype is Oak Forest.
The dominant vegetation type is a mesic Red Oak/Flowering Dogwood forest. However, in the
coastal ecoregions of Connecticut, the dominant oak is black (Quercus velutina), but red oak
(Quercus rubra) is present where the soils are moderately well drained (an uncommon soil
condition on the coast). More details on the non-tidal vegetation can be found in the
Management Issues/Needs section below.

The second most abundant habitat is tidal wetland, which contains nine subtypes (Metzler and
Barrett, 2006). Using the National Wetlands Inventory classification, the majority of tidal marsh
vegetation would be considered Estuarine Emergent Marsh. Adding the water chemistry
modifiers, we can recognize Polyhaline Emergent (i.e., salt marsh) and Mesohaline Emergent
(i.e., brackish marsh). Prior to the construction of the dikes, the dominant tidal marsh category
was salt marsh with exception of Impoundment 3 and 4. Impoundments 3 and 4 were and are
brackish marsh complexes likely the result of a significant reduction in salt content by
groundwater.

Species

Information received from the CT DEEP Natural Diversity Database (NDDB) regarding rare
species at Barn Island, and observations made by the report team during 2014 is combined with
the listing of Greatest Conservation Need Species from the 2005 Connecticut Comprehensive
Wildlife Strategy publication and arranged in Table 6. A more detailed discussion can be found
in the Management Issue/Needs section of this report. A list of plant species identified during the
information gathering process for this report in 2013 and 2014 is included as Appendix B.

Special Designations

e U.S. Fish and Wildlife Service (USFWS) Significant Coastal Habitats of Southern New
England. Barn Island is a component of the Fishers Island Sound Complex, one of 40 habitat
complexes identified by the USFWS in 1991 in southern New England.

e Global Important Bird Area, Birdlife International. This program is implemented in the
U.S. by Audubon and other local partners.

e Long Island Sound (LIS) Stewardship Site. BIWMA was identified as one of 33 inaugural
Stewardship Sites in Long Island Sound. The funding for this assessment report was
furnished through the LIS Futures Fund Program, administered by the National Fish and
Wildlife Foundation, which provides grants for various conservation priorities including the
development of management plans for Stewardship Sites (see Acknowledgements). It is
likely that some of the recommendations in this assessment report and a future management
plan could also be funded by the LIS Futures Fund.
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http://nctc.fws.gov/resources/knowledge-resources/pubs5/necas/web_link/27_fishers.htm
http://web4.audubon.org/bird/iba/criteria.html%23P36_3207
http://longislandsoundstudy.net/2012/07/barn-island/

Table 6. Greatest Conservation Need (GCN) species at Barn Island Wildlife Management Area, Stonington CT.

Status Status
Source Comment

GCN Common Name Scientific Name (State) | (Federal)
American Bittern Botarus lentiginosus NDDB E
King Rail Rallus elegans NDDB E
Least Tern Sterna antillarum NDDB T
New England Cottontail Sylvilagus transitionalis NDDB Candidate
Pied-billed Grebe Podilymbus podiceps Miller (1948) E

Most Piping Plover Charadius melodus NDDB T

os
Important Roseate Tern Sterna dougallii NDDB E

Saltmarsh Sharp-tailed Ammodramus caudacutus NDDB SC
Sparrow
Snowy Egret Egretta thula Survey (feeding)
Whip-poor-will Caprimulgus vociferous NDDB SC
Wood Thrush Hylocichla mustelina Survey 2
Yellow-breasted Chat Icteria virens NDDB E
Acadian Flycatcher Empidonax virescens Survey 1?
Black-and-white Warbler Mniotilta varia Survey 4
Great Egret Ardea alba Survey (feeding)
Least Bittern Ixobrychus exilis NDDB T

Very Scarlet Tanager Piranga olivacea Survey 3

Important Seaside Sparrow Ammodramus maritimus NDDB T
Semi-palmated Sandpiper | Calidris pusilla Survey (feeding)
Forested wetland north of the
culvert that connects Imp. 1

Spotted turtle Clemmys guttata Survey and 2.
Yellow-billed Cuckoo Coccyzus americanus

Sources: CT DEEP Natural Diversity DataBase (NDDB); field surveys by report authors 2013-14; Survey — field surveys by Connecticut College survey team
(2013-2014); Status: E — endangered, SC —special concern, T — threatened, Comments: Numbers are the number of birds observed in Spring/Summer 2014.
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Table 6 (Continued). Greatest Conservation Need species at Barn Island Wildlife Management Area, Stonington, CT.

Source Status Status Comment
GCN Common Name Scientific Name (State) (Federal)
Glossy lbis Plegadis falcinellus Survey (feeding)
Great Blue Heron Ardea Herodias Survey (feeding)
Osprey Pandion haliaetus Survey (nesting)
Ovenbird Seiurus aurocapillus Survey
Important Veery Catharus fuscescens Survey
White-eyed Vireo Vireo griseus Survey
Willet Catoptrophorus
semipalmatus Survey Ssc
Willow Flycatcher Empidonax traillii Survey
Bayonet Grass Bolboschoenus maritimus NDDB SC Could not relocate Imp. 3a
population in 2014
Black Rail Laterallus jamaicensis NDDB E
Coleman 1978, Forb panne, rare; frequent in
Canada Sand-spurry Spergularia canadensis Miller 1948 T 1947
Red Goosefoot Chenopodium rubrum NDDB SC Restoration of Imp. 1 in 1982
destroyed habitat
ESA Species | sajtpond Grass Leptochloa fusca s NDDB Restoration of Imp. 1 in 1982
(state/federal) pte . Pp- destroyed habitat of this
Fascicularis .
E species
Scotch Wild Lovage Ligusticum scoticum NDDB E Declining
Sea Coast Angelica Angelica lucida NDDB E Not seen in 2014
Seaside Crowfoot Ranunculus cymbalaria NDDB SC
Yellow Thistle Cirsium horridulum NDDB E 2014, many plants in Panicum

sea level fen

Sources: CT DEEP Natural Diversity DataBase (NDDB); field surveys by report authors 2013-14; Survey — field surveys by Connecticut College survey team
(2013-2014); Status: E — endangered, SC —special concern, T — threatened, Comments: Numbers are the number of birds observed in Spring/Summer 2014.
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e Long Island Sound Sentinel Monitoring Program. The strategic plan for this program
identifies the value of locating sentinel monitoring sites in Stewardship Sites. One of the
primary reasons DEEP nominated Barn Island as a Stewardship Site is the long history of
research and monitoring since 1946. This long record has recently helped wetland scientists
to understand the dynamic nature of the upland edge plant communities of salt
marshes/uplands in response to sea level rise.

Access

Vehicle access and parking for visitors to BIWMA is along Palmer Neck Road and from an
unpaved access road off Stewart Road that leads to a gravel parking area. At the end of Palmer
Neck Road is a 60 space, paved parking lot built to provide parking for boaters who wish to
access the tidal marshes of BIWMA and Long Island Sound. Just north of the paved lot where
the main, east-west trailhead intersects with Palmer Neck Road, is an unpaved pull-off available
for parking. At this location and at the gravel lot off Stewart Road, there are official DEEP sign
kiosks with visitor information.

Pedestrian access on the western side of the WMA is available from the previously mentioned
trailhead. There are trails leading into the WMA from the eastern parking lot off Stewart Road as
well as from the south end of Stewart Road. There is a trail leading into the WMA from
Greenhaven Road just east of the railroad tracks and a potential access point with no current trail
between 308 and 316 Greenhaven Road. There are also a number of unofficial trails originating
from bordering house lots (see the Infrastructure section). The Trails section of this report
provides more details on the trail system and access points. Map D shows where trails intersect
with roads, boundaries and parking lots.

Cultural Resources

There are a number of cultural and historical sites located in BIWMA. See Map M for locations
referred to below.

Burdick — Culver Cemetery

This cemetery is located just east of the trail on the eastern side of BIWMA next to an old stone
gate opening. There are gravestones dating from 1793 to 1881 and field stone markers that may
indicate Native American graves. Veterans of the War of 1812 are buried in this cemetery. The
site does not appear to have been subject to vandalism, with the headstones largely intact. It is
becoming overgrown, having not been mowed for a few growing seasons. More information
about the cemetery, including photos can be found at the following websites:

http://wellsgenealogy.wordpress.com/2012/09/18/18-sep-2012-burdick-culver-cemetery-in-stonington-ct/

http://www.findagrave.com/cqi-bin/fg.cqi?page=cr&CRid=2199054



http://longislandsoundstudy.net/wp-content/uploads/2011/04/LIS_SMstrategy_v1.pdf
http://wellsgenealogy.wordpress.com/2012/09/18/18-sep-2012-burdick-culver-cemetery-in-stonington-ct/
http://www.findagrave.com/cgi-bin/fg.cgi?page=cr&CRid=2199054

Venture Smith Property

Venture Smith (circa 1728 — 1805) was an African taken as a slave as a young boy. He spent the
next 25 years as a slave in various locations in southern New England, including the part of
Stonington, CT that later became the BIWMA. Smith became famous because he eventually
bought his freedom and his story was the first autobiography published of a slave’s capture in
Africa and life in America. “A narrative of the Life and Adventures of VENTURE, A Native of
Africa: But Resident Above Sixty Years in the United States of America,” was dictated in 1798.

Most of Venture’s time as a slave in the Barn Island area was spent at Thomas Stanton 1I’s farm,
the house for which stood in the location of what is now the gravel parking lot off Stewart Road.
After 17 years with Stanton, Venture was sold to a number of other slave owners in the region,
but eventually purchased his freedom in 1765. After working for five years to earn money to buy
the freedom of his wife and children, he purchased 26 acres of land adjacent to the Stanton Farm,
in what is now BIWMA.

There was a question as to the exact location and boundaries of the 26-acre parcel that Venture
Smith owned in Stonington for four years before selling it to Stanton and moving to Haddam, CT
in 1774. In 2009, Marta Daniels and Nancy Byrne published the results of their research which
located the parcel, boundary stones marked with letters mentioned in the original deed, and the
remains of a house foundation within the parcel. In addition, they located a large glacial erratic
on the property called “Venture’s Rock” that was previously thought to be boundary stone
(Steenburg and Kading 2006), but was not. These locations are accessible from the westernmost
field in the field complex adjacent to the Stewart Road parking lot.

Venture Spring

When the State of Connecticut purchased the Stewart farm (containing the Venture property) in
1964, a map of the property was created. This map showed the location of a “Venture Spring”.
Water from this spring was apparently sold by Venture himself and water was sold from this
spring by Venture Rock Bottling Company of Pawcatuck until at least 1922 (Steenburg and
Kading 2006, Sampson and Murdock 1922).

Louis ““Louie” Bayer Boulder Monument

Louis M. Bayer was a well-known game warden who worked for the Fish and Game
Commission of Connecticut (former DEEP). For his substantial “efforts in preserving the Barn
Island marshes”, Mr. Bayer was honored by the State with placement of an inscribed boulder
monument on Palmer Neck Road just north of the boat launch.

Sarah Ann Martin Boulder Monument

An inscribed boulder is located in BIWMA (Map M) to honor Sarah Ann Martin, who donated
her property in Old Saybrook to the DEEP to help with coastal preservation. Proceeds from the
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sale of that property were used to help purchase the Manousos parcel in 2004 (approximately
144 acres — #33 on Map B) and fund other projects at BIWMA (Community Foundation 2004).
The property of Sarah Ann Martin, consisting of a single family dwelling adjacent to South Cove
in Old Saybrook, was originally left to the State of Connecticut by Sarah Ann Martin in her will
"for use as a focal point for the study and preservation of Connecticut's coastal wetlands and/or
other environmentally protective, non-development uses.” The State could not utilize the
dwelling and had no authority to sell the property. The executors of the estate successfully
petitioned the court to allow them to sell the property and donate the proceeds. A competitive bid
process for the funds ensued. The DEEP's Division of Land Acquisition and Management, Office
of Long Island Sound Programs and the Division of Wildlife submitted two proposals to the
Executors of the Estate of Sarah Ann Martin and the Old Saybrook Probate Court for the use of
funds. The executors and the court selected DEEP as the recipient and subsequently awarded
DEEP a total of approximately $429,000 in 2004. In accordance with DEEP's proposal, portions
of the funds were used to complete the acquisition of the Manousos parcel and the remaining
money has been setup in a long-term investment fund administered by the Community
Foundation of Southeastern Connecticut. Grant monies to be awarded by way of a stewardship
account must “further environmental education and research at Bam Island Wildlife
Management Area” in accordance with the Sarah Ann Martin Fund Agreement, signed in 2004.

Other Cultural Sites

The foundation of the summer cottage that was used as the headquarters building and housing for
research students during the early history of the wildlife management area is located on the
former Clark property.

The 1964 property survey map of the Stewart farm showed the location of the grave of a slave
named Minerva Stanton.

The remains of what appears to be a root cellar are located on the former Vargas property.

Several borrow pits were likely used for construction of the dikes.

Rights of Way and Easements

Examination of deeds provided by DEEP indicates two ROWSs. One is from 1953 and allows
access to the Burdick Culver Cemetery. The other, from 1927, is unclear, but may convey ROW
to Barn Island proper. Examination of deeds provided by DEEP revealed no easements on DEEP
owned parcels.
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MANAGEMENT ISSUES/NEEDS

Climate Change and Adaption

A recently completed analysis of marsh response to sea level rise using the Sea Level Affecting
Marsh Models (SLAMM) model was used to describe marsh change under the scenario of a 1
meter rise by 2100. The SLAMM model provides predictions of how the tidal marshes will
change in the future and identifies the locations of marine transgression. One of the limitations of
the model is the use of a very coarse classification for high marsh vegetation. This category is
actually composed of multiple plant communities, and currently the dominant types are the
wettest wetland communities — the panne communities.

The model predicts that the BIWMA marshes remain predominantly high marsh until 2055 when
there is a significant increase in low marsh habitat. Low marsh is dominant by 2085 and there is
a significant increase of tidal flats by 2100. Throughout the course of this century there is a
gradual conversion of the lower slopes of hills to marsh. The first significant marsh transgression
that would create high marsh occurs in freshwater wetlands — scrub shrub or forested wetlands.
Transgression occurs onto grassy upland fields in 2085 and 2100. SLAMM confirms that in the
hilly Barn Island environment, there are limited potential marine transgression areas for high
marsh to develop.

Recommendations for future research priorities are located in the Research section elsewhere in
this report.

Additional Discussion

Sea Level Rise

Sea level has been rising since the last glaciers began retreating. Fishers Island Sound was a
glacial lake and eventually sea levels rose to the point that the Sound was flooded, and in time,
river valleys were flooded. Details regarding the formation of the Sound can be viewed at the
Long Island Sound Resources Center website. Rates of sea level rise were initially too fast to
sustain the expansive tidal marshes present today. Rates slowed from 5000 to 3000 years ago and
by 2000 years ago, the rate was a mere 1 mm/year and the modern tidal marshes emerged.
Between the late 1800’s and 1980, rates of sea level rise doubled at Barn Island and since 1980
have doubled again (Sallenger et. al, 2012).

While the footprint of Barn Island decreases every year, a key climate change concern is how
tidal marshes will respond to accelerated sea level rise and where the future locations of marine
transgression will be.

An application of the SLAMM has been recently completed for all of Connecticut thanks to
funding from an LISS Enhancement Grant and federal Ocean and Coastal Resources
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Management with support from the Coastal Management Program of DEEP. The SLAMM
model uses the most recent National Wetland Inventory maps to define the wetland habitat
classes and uses estuarine process data (e.g., sediment accumulation rates, suspended sediment
data) to model changes in the habitats over different time steps (15-year increments from 2010 to
2100). The project runs four climate change scenarios, but for the purposes of this report, we
used the model forecasts for a 1-meter rise by 2100 to illustrate marsh response (Clough, et al.
2015).

Figure 1 shows the SLAM model output for every 15 years for the Palmer Neck, Headquarters
Marsh and Impoundment 1 areas of BIWMA. These are representative of marsh changes
throughout Barn Island. The vegetation remains dominated by high marsh throughout the period
2010 to 2040. However, between 2040 and 2055 there is a significant replacement of high marsh
by low vegetation. By 2070, the dominant vegetation is low marsh. In 2100, significant areas of
low marsh are converted to intertidal flat.

Figure 2 shows the upper limits of Impoundment 1 above the Amtrak corridor focusing on the
field on the Crowley parcel (to the left of the PEM1R) and the fields in the Wequetequock Cove
Preserve (owned by Avalonia Land Conservancy). The inland wetlands on the Crowley property
change to transitional salt marsh by 2070. The Avalonia field becomes transitional salt marsh in
2085 and the Crowley field becomes transitional salt marsh in 2100.

The Headquarters upland illustrates the typical but gradual marine transgression of tidal marsh
into the uplands (Figure 3). By 2025, a narrow belt of the lower slope of this hill is replaced by
transitional salt marsh. In 2014, the lower slope of this hill is a belt of forested wetland
dominated by black-gum and the lower slope of this belt supports tidal marsh dominated by
black grass (Juncus gerardii). This belt has formed in the last 10 or so years and represents the
most recent phase of marsh transgression. The dieback of black gum lags behind the marsh
vegetation transgression. The area of upland vegetation continues to decrease out to the year
2100. What the model cannot show due to scale is that the belt of black gum, and hence the
lower slope seepage zone, moves uphill with sea level rise. Black gum gradually replaces upland
forest and rising groundwater tables likely cause mortality of upland species at the lower slope of
the forest upland over time. The rate of forest retreat is approximately 0.5 meters per year.

In Figure 3 to the northeast of the Headquarters upland is a triangular area that is predominantly
forested wetland. The Headquarters road creates a low dike on the southeast side of this wetland
reducing the incursion of tidal events. Nevertheless, a few tidal species are present adjacent to
the road such as marsh-elder (Iva frutescens) and seaside goldenrod (Solidago sempervirens).
The SLAMM images show the gradual replacement of this forest by high marsh and in 2100, the
area is low marsh.
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2010 2025 2040 2055 2070 2085 2100

[l Developed Dry Land | Rocky Intertidal
[l Undeveloped Dry Land [ Inland Open Water
B swamp B Riverine Tidal
B Cypress Swamp B Estuarine Open Water
[ Inland Fresh Marsh [l Tidal Creek

Tidal Fresh Marsh B Open Ocean

[l Transitional Salt Marsh [ Irregularly-flooded Marsh
B Regularly-flooded Marsh [ Tall Spartina

[l Mangrove B Inland Shore

Estuarine Beach [l Tidal Swamp

Tidal Flat Blank

Ocean Beach [ Flooded Developed Dry Land
B Ocean Flat Backshore

Figure 1. SLAMM model predicted habitat changes with a 1-meter sea level rise by 2100 at the Palmer Neck, Headquarters Marsh and Impoundment 1 area of the Barn
Island Wildlife Management Area, Stonington, CT.
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[l Developed Dry Land Rocky Intertidal

B Undeveloped Dry Land " Inland Open Water
B swamp B Riverine Tidal
B Cypress Swamp B Estuarine Open Water
[ Inland Fresh Marsh [l Tidal Creek

Tidal Fresh Marsh B Open Ocean
[l Transitional Salt Marsh I Irregularly-flooded Marsh
B Regularly-flooded Marsh [l Tall Spartina
[l Mangrove B nland Shore

Estuarine Beach [l Tidal Swamp

Tidal Flat Blank

Ocean Beach [ Flooded Developed Dry Land
B Ocean Flat Backshore

Figure 2. SLAMM predicted habitat change north of railroad tracks focusing on fields on the Crowley parcel of Barn
Island Wildlife Management Area and Avalonia Land Trust’s Wequetequock Cove Preserve, Stonington, CT.
Categories of National Wetland Inventory map are shown in upper left image (PEM1R — freshwater tidal; PSS1E —
palustrine scrub shrub and PFO1E - palustrine forested). SLAMM outputs for 2070, 2085 and 2100 are upper right,
lower left and lower right, respectively.

The NWI mapping does not show the sea level fens and thus the SLAMM model does not show
the gradual conversion of sea level fen to tidal marsh. In the short term, we predict that the
primary areas of marine transgression that create new high marsh habitat will be at the location
of the fens, namely the sandy ridges alongside Brucker Creek and the area between
Impoundments 4 and 5.
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Figure 3. SLAMM predicted habitat changes at the Headquarters upland, in order from left to right 2025, 2055 and
2100, Barn Island Wildlife Management Area, Stonington, CT. The initial model upland boundary is represented by
a black line.

In 2003, Connecticut College and the Natural Resources Conservation Services installed nine
elevation benchmarks at Barn Island, three on bayfront marshes, three on interior marshes and
three in the Impoundment 1 restoration marsh. Triplicate sites are needed for statistical purposes.
At these locations, a horizontal aluminum bar-shaped rod in placed upon the benchmark and a
series of nine vertical pins are used to track marsh elevation along up to nine fixed directions.
These are called surface elevation tables (SET). The purpose of these measurements is to track
marsh elevation response to sea level rise. Figure 4 shows long-term sea level rise at the New
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London tide gauge from 1939 to 1979 and from 1980 to 2013. Rate of sea level rise has doubled
since 1980 in this location.

2.05

2.00 1

=
e
w

1939 - 1979 = 1.9 mm yr*
R* = 0.466

Mean High Water
(m - Station Datum)
-

=
o
o

1.80 1

175 T T T T T T T T ]
1930 1940 1850 1960 1870 1580 1530 2000 2010 2020

Year

Figure 4. Mean high water trends at the New London, CT tide gauge (Source: Dr. R. Scott Warren, Connecticut
College).
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Figure 5. Surface elevation change trends at Barn Island Wildlife Management Area, Stonington, CT (Source: Dr. R.
Scott Warren, Connecticut College).
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Figure 5 shows the results of the surface elevation change at Barn Island as compared to a trend
curve for mean high water. Surface elevation changes are greatest on the bayfront marshes,
where sediment input from the bay and tidal creeks is highest, and smallest in Impoundment 1.
The trend line for mean high water is nearly 8 mm/yr., however this may be an excessively high
value produced by the arbitrary time frame of the SET record. For example, Figure 4 shows a
general decline in sea level from 1996 to 2007, suggesting a longer time period is needed for
comparison of the tidal trends relative to surface elevation change.

Shoreline Change

As sea level rises, the shoreline tends to retreat in a landward direction. However, in the case of
very sheltered locations, tidal wetland shorelines may remain stable and vertical growth of tidal
peat can prevent erosion of the shore. Little Narragansett Bay has a small fetch that is less than 2
miles in length. This fetch however, is still capable of generating small waves with the capacity
to erode wetland shoreline.

Figure 6 shows historic shorelines from a topographic sheet (1882) and an aerial photo (2006).
The top image shows the seaward edge of the Headquarters Marsh and the middle image shows
Bloom’s Point. The latter also shows historic landward boundaries of tidal marshes and
illustrates the gradual marsh transgression onto upland habitat. The bottom image shows
calculations of net shoreline change where the data sources define the shoreline as mean high
water. This is a new method developed through a collaboration of DEEP, UConn CLEAR and
CT SeaGrant. In the segment that corresponds to the Headquarters Marsh shoreline, the
interpreted rate of shoreline changes ranges from -0.159 to -0.256 meters/year.

Erosion rates will likely increase due to the projected increase in the strength of hurricanes.
Should Sandy Point to the southwest disappear in whole or part, the fetch will increase and wave
energy will increase. Such a change should increase shoreline erosion rates.

Changes in Temperature and Precipitation

Warming temperatures will cause shifts in the distribution of species. At Barn Island, we focus
on four species: Scotch lovage (Ligusticum scothicum), seacoast angelica (Angelica lucida),
American holly (llex opaca) and northern arrow-wood (Viburnum dentatum var. venosum). The
first two species are state listed species under the Endangered Species Act and both are northern
seacoast species at their southern range limit. Populations of these forbs are confined to eastern
Long Island and Fishers Island Sounds. Since these species are at or near their southern range
limits, their ranges are expected to contract and the species should retreat northward.
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Figure 6. Shoreline changes at the Headquarters Marsh (top image) and Bloom’s Point (middle image), Barn Island
Wildlife Management Area, Stonington, CT. Bottom image shows a calculation of net shoreline movement from
1882 to 2006.

27



American holly was considered for listing as a state rare species in the 1970’s, but further review
of the only suspected native plant at Waterford was considered to be non-native. In southern
New England, American holly is present in the coastal forests from Cape Cod to Westerly, RI. In
2013 and 2014, the forests where searched for this holly. In 2013, a seedling was located just
west of Impoundment 4 and in 2014, two mature trees were located in the woods at eastern Barn
Island on lands formerly owned by Brucker. One of these is present in the Burdick cemetery.
Additional plants are expected to be found at Barn Island. Although this species in not
considered native in Connecticut, it is considered native only a few miles to the east in Rhode
Island.

A shrub with similar distribution is northern arrow-wood, which is also present in Westerly, RI.
Variety venosum and the common var. lucidum were reported by Hebard (1980) at Barn Island,
with a single specimen of var. venosum found between Impoundments 4 and 5. The voucher
specimen has not been relocated to confirm the identification.

A recommendation beyond BIWMA management planning is that plant ecologists review the
coastal vegetation of southern New England to reassess the boundary of coastal ecoregions. An
analysis of regional temperature similar to that performed by Taylor (1927) might help to refine
ecoregion boundaries. For example, Taylor found that the Montauk Point peninsula on Long
Island, surrounded by ocean water, is much cooler, especially in spring, than central and western
Long Island. It seems possible that Barn Island, in the eastern most area of the state and closest
to open ocean, may be in a similar microclimate zone.

Eelgrass

Little Narragansett Bay has seen a shift of its aquatic vegetation from eelgrass (Zostera marina)
to filamentous algae, a typical trend in nutrient enriched estuaries. Research (Bintz et. al 2003)
has shown that rising water temperatures interact with high nitrogen levels to increase eel grass
mortality. Thus, reductions in nitrogen loading alone may not be enough to reverse the declining
eelgrass populations.

Education

Barn Island WMA is actively used for research and environmental education and has been for
decades. In addition to the wide diversity of habitats and species and the extensive area of salt
marshes, educators are also interested in the history of manipulation through the building and
removal of impoundments across a series of valley salt marshes. Organized groups from both
formal and informal educational organizations visit BIWMA year-round. Regular users include,
but are not limited to, Connecticut College, University of Connecticut, Williams-Mystic
Maritime Studies Program, Mystic Marinelife Aquarium, Dennison Pequotsepos Nature Center
and Audubon Connecticut. Many visitors not associated with organized educational programs
come to Barn Island to observe and learn about nature, especially bird life on the marshes.
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Information was gathered about educational uses of BIWMA using a questionnaire and holding a
subsequent meeting. A number of issues were raised and discussed and some recommendations
were developed.

Management Recommendations/Options

Potential conflict between educational groups and hunters

e Provide information at Barn Island and on DEEP’s website explaining that hunting financed
the purchase of a significant portion of the property and that hunting is the original and one
of the continuing purposes of the area.

e Clearly post calendars of when hunting is allowed, showing the dates of the various seasons
and emphasizing that no hunting occurs on Sundays.

Volunteers — how to organize and effectively use them

e Identify projects and activities that could lend themselves to volunteers and identify groups
that are interested in conducting volunteer actions. It may be possible to secure some level of
funding for a volunteer coordinator from the Long Island Sound Study or LIS Futures Fund,
especially once a management plan is in place.

Improving Bird Viewing Opportunities

o ldentify strategic locations where viewing blinds can be built and seek funding to construct
them.

Funding

¢ Identify potential sources of funding once educational (and research) priorities are agreed
upon. The Sarah Ann Martin Fund in the Southeast Connecticut Community Foundation is
specifically available for this purpose at BIWMA. The Mystic Marine Life Aquarium is a
Coastal American Learning Center, which could be the source of funding for projects.
Audubon CT is starting to administer a fund generated by mitigation payments. The Long
Island Sound Futures Fund might supply funding for recommendations in this assessment
report.

Permits, Permissions, Locations

e Direct educational group visitors below college age interested in marine and salt marsh
habitats to use the area west of Palmer Neck Road on Wequetequock Cove. This will
minimize disturbance to areas used for research and higher level education east of Palmer
Neck Road.
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e Create an online form that would allow educators to register planned activities. DEEP can
monitor the registrations to make certain that educators are complying with all requirements
contained in the management plan.

e Post signage explaining education and research procedures. This can appear on the website,
but should also be physically posted on site. A letter explaining procedures could also be sent
to the Southern New England Marine Educators Association, which could be forwarded to
association members. DEEP might also enlist the aid of the State Department of Education to
contact schools regarding the rules for BIWMA.

A complete report on the Barn Island Education and Research Meeting, including a summary of
the meeting, and pre-meeting questionnaire results, may be found in Appendix C.

Greatest Conservation Need and State-Listed Species

Table 6 (p.15-16) enumerates species of Greatest Conservation Need (GCN) and those listed
under the Endangered Species Act that are or were known to be present at BIWMA. GCN
species are based upon the 2014 draft list of species for the 2015 Wildlife Action Plan revision.
Sources include the CT DEEP Natural Diversity Database, Master’s Thesis research and
personal observations. Some of the listed species are neotropical migrants that were observed
during the Spring and Summer of 2014 at Barn Island. With regards to personal observations of
bird species, the listed neotropical migrants are presumed to be nesting, but no attempt was made
to implement the protocols of the Connecticut Breeding Bird survey. A further study will be
required to confirm these as breeding species. The table also notes species such as Glossy Ibis,
which use the tidal wetland pannes for foraging, but nesting does not occur at Barn Island.

A complete listing of all birds observed and heard during the field work for this report during
2014 is found in Appendix D. BIWMA is included as a “hot spot” on the eBird website, where
there is an extensive species list.

Plant Species

The 2015 Wildlife Action Plan will include certain plants (i.e., globally rare G1-G3 species) for
the first time, however none of those species are present at Barn Island. There are currently four
plant species listed as State Endangered at BIWMA. Of these, two have not been seen is decades.
The saltpond grass (Leptochloa fusca) is a historic record and the population that was present in
Impoundment 1 disappeared with the installation of a 7-foot diameter culvert in 1982.
Chenopodium rubrum had been reported by Hebard (1980) in Impoundment 1 and this species
has not been observed since the tidal flow restoration of 1982.

Scotch lovage (Ligusticum scothicum) is associated with the location of the highest wracklines of
the year. The largest populations of this plant was known from the southern end of Barn Island
(proper) and this population was observed in 2014. A small population had existed on the eastern
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dike segment of Impoundment 3, but no plants could be found in 2014. It appears with sea level
rise, the position of the high wrackline is now at the elevation of the top of the dike. The slopes
of the dike are being colonized by Juncus gerardii in response to sea level rise. A few scattered
individuals were seen on the dike at Impoundment 5 and were at the top elevation of the dikes.

State Endangered seacoast angelica (Angelica lucida) is a large, tall and conspicuous species,
and according to Miller & Egler (1950) it was present in the Panicum belt (sea level fen) but
outside their sampling plots. Miller (1948) describes the habitat as edges of tidal wetlands. This
species may still occupy the annual wrackline as noted above for Scotch lovage. Individuals have
been observed in the last several decades but were not seen in 2014.

In the survey of Panicum dominated sea level fens in 2014, it was discovered that State
Endangered yellow thistle (Cirsium horridulum) was present in the Cladium-Panicum fen to the
east of Impoundment 5. A second population was found between the boulders at kayak parking
spaces at the boat launch ramp and the tidal marsh of Wequetequock Point. Several flowering
individuals had escaped the DEEP mowing machine. This habitat was also fen. The team began
searching all of the Panicum fens for yellow thistle and many new populations were located, all
in fen habitat. It is likely that this does not represent an increase in the population, but rather a
species whose actual numbers have never been adequately assessed. Miller & Egler (1950) note
that this plant has a high fidelity to the sea level fen. The Panicum belt is still under review as a
sea level fen but it appears that yellow thistle is restricted to the wet portions of the belt, not the
mesic upper slope locations. Nichols (1920) also reported that this same association occurred in
coastal Connecticut. A survey of online herbaria (Yale and UConn) confirms that this species is
only reported at the upland borders of tidal wetlands.

As noted in the Sea Level Fen section of this report, this habitat is declining and also migrating
upslope in response to sea level rise. With the abandonment of fields and pastures, the lower wet
slope of the uplands has been progressively colonized by the black-gum (Nyssa sylvatica). It is
likely that clear-cutting in the past converted black gum forested wetlands into Panicum sea level
fens. The sea level fen on the east side of Impoundment 1, where yellow thistle was reported in
1993, is no longer present and no yellow thistle was located. The critical habitat of yellow thistle
is unstable, migrating and decreasing.

The State Special Concern sedge, the saltmarsh tuber-bulrush (Bolboschoenus maritimus) was
first discovered at Barn Island in the late 1980’s during a review of proposed open marsh water
management (OMWM) at Impoundment 3a. The OMWM plan was modified to not drain the
vegetated pannes which was the habitat of this sedge. This plant has been seen in this
Impoundment in subsequent years but could not be found in 2014 for a new tidal drain installed
in winter 2014 had drained the panne habitat. The central and western portions of Impoundment
3 should be surveyed for this species where three-square bulrush (Schoenoplectus pungens) is
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present. On the Connecticut River this is also the habitat where saltmarsh tuber-bulrush is found.
Portions of this area were also ditched and drained in winter 2014.

The State Threatened Canada sand-spurry (Spergularia canadensis) has been reported by Miller
(1948) and Blake- Coleman (1978) as frequent in tidal wetlands and rare in pannes, respectively.
This species should be present, but it was not observed or searched for in 2014.

New England Cottontail (Sylvilagus transitionalis)

The New England cottontail rabbit (NEC) is listed as a priority species in Connecticut’s Wildlife
Action Plan and identified as one of nine spotlight species within the USFWS-Region 5 area. It
has also been designated as a “Candidate species” for Threatened or Endangered status by the
USFWS. The species has experienced an 86% decline in its historic range and within these areas
60% of occupied habitats are considered population sinks. The NEC is the only native rabbit to
Connecticut and continues to be jeopardized by development, habitat fragmentation and natural
plant succession. Suitable NEC habitat can be targeted and managed with a rapid benefit to the
species, as well as 47 other GCN species which include 23 birds, 3 amphibians, 4 reptiles, 7
mammals, and 10 butterflies and moths.

BIWMA lies within the Ledyard-Coast Focus Area, one of twelve designated

NEC management zones in Connecticut. The Focus Area covers 64,267 acres. There are nearly
3,650 acres of land managed by DEEP of a total of approximately 7,800 acres of secured lands
(public and private open space, and farmland preservation lands). Although there are over 2,000
acres in municipal lands included in this number, many of the municipal and some land trust
parcels are subdivison “set asides”. Consequently, these parcels are generally small (about 360
acres of parcels that are less than 10 acres each) and probably of little use to NEC. This fact
makes the potential management of state-owned parcels of particular significance. The three
large coastal CT DEEP properties (Harkness Memorial State Park/former Verkades property,
Bluff Point State Park/Haley Farm State Park, and BIWMA) all hold very good potential for
habitat development and enhancement.

Although NEC have not been documented as of yet by sampling conducted at Barn Island (2001-
3 and 2010-13), they have been documented within the focus area and are known to be located
within 3.5 miles of BIWMA. A 1992 research paper on the systematics and biogeography of the
NEC (Chapman et al., 1992) indicates that the authors examined seven museum specimens from
Barn Island, although the collection dates are not noted. Given the size of BIWMA and the
limited intensity of sampling efforts thus far, it seems possible that NEC may be present on the

property.

Preferred habitat for NEC is early successional shrub and young forest thickets with a very dense
understory that is virtually impenetrable (20,000 stems per acre). These thickets are particularly
critical during the winter months as escape cover from predators and harsh weather. Brush piles,
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along with stonewalls, farm equipment and other human artifacts, provide cover throughout the
year, particularly if vegetation is not dense enough.

In coastal Connecticut such habitats exist in abandoned pastures, especially those with dense
raspberry (Rubus sp.) and greenbrier (Smilax sp.) patches, forests that have been recently clear
cut and allowed to regenerate, and in forests recovering from recent disturbances by intense
storms. This type of habitat does exist in places at Barn Island, however the high stem density
areas are generally dominated by invasive exotic woody species such as multiflora rose (Rosa
multiflora), shrub and vine honeysuckles (Lonicera spp.), burning bush (Euonymus alatus),
Asiatic bittersweet (Celastrus orbiculatus) and others. This potentially creates a management
conflict between the effort to remove invasive exotic plant species and the need to preserve and
expand NEC habitat.

Research recommendations for GNC species are located in the Research section elsewhere in
this report.

Management Recommendations/Options

e Yellow thistle and Scotch lovage occur on the dikes, and are likely to be affected by mowing
to maintain vistas and reduce common reed. However, mowing probably is a net benefit to
these species by suppressing plant competition, especially of invasive species such as
common reed. Much of the yellow thistle, a biennial, will have only a basal rosette of leaves
in a given year, and thus be low enough to not be cut during mowing. Where the dike road
meets the forest edge east of the Brucker Marsh, the sea level fen is moving onto the road
and yellow thistle is present on the road edge.

e Some of the listed marsh birds on the GCN list are benefitting from the restoration of panne
habitat. At the same time, high marsh grass habitat is decreasing and retreating to the pre-
ditching primary habitat, the bayfront levees, thus decreasing habitat for marsh sparrows.
Management objectives will need to be identified for the suite of wetland species, and this
will likely create some conflicts. Barn Island may not be a priority area for protecting marsh
sparrow habitat.

e New England Cottontail

o Continue to survey for NEC at Barn Island utilizing the Potential NEC Habitat Map
(Map N).

0 Expand the amount of NEC habitat present, as discussed in the Forest Habitat and
Management section.

o If habitat is increased, and surveys fail to find NEC on site, consider re-introduction
efforts.
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Field Habitat and Management

Only 34.6 acres (3.3 % of the total area) of BIWMA are currently in vegetation that can be
considered upland fields or old fields (Map L). For the purpose of this report the term field refers
to early successional habitat in which herbaceous vegetation, especially grasses, are the dominant
life form. Most of the fields also contain varying amounts of trees and shrubs, especially red-
cedar (Juniperus virginianus).

The majority of field habitat, approximately 28 acres, is located at the eastern edge of BIWMA
on the former Stewart Farm, but this habitat type is not completely contiguous because areas of
young forest have grown up between former agricultural compartments in places where rocky
and sloping surfaces make mowing difficult. This acreage also includes a small area of
agricultural lease property that is planted to corn. There are also two small fields totaling about
seven acres isolated within forest vegetation on the western side of the WMA, off Palmer Neck
Road on the Crowley and Matson parcels.

DEEP is also managing two fields owned by the Avalonia Land Conservancy located between
Palmer Neck Road and Wequetequock Cove just north of the railroad tracks and west of
BIWMA’s Crowley parcel (Figure 7). These fields, also part of the former Crowley Farm, were
continuously in management for hay production until it was jointly acquired by the DEEP and
the Avalonia Land Conservancy in 2011. The property, named the Wequetequock Cove
Preserve, has 1,000 feet of frontage on the Cove, one of Connecticut’s least developed coves still
largely in private ownership. The acquisition permanently protects 16-acres of coastal grassland
known to provide breeding habitat for grassland dependent birds including Bobolink, a State-
designated species of special concern. The site’s grassland also includes the fringes of a 21-acre
salt marsh that is slowly migrating upland into the fields in response to sea-level rise in Fishers
Island Sound. This marsh is part of a larger 350-acre tidal marsh complex extending from the
Pawcatuck River to Wequetequock Cove. The marsh provides critical nesting habitat for the
Saltmarsh sparrow, a species of special concern that has been targeted as a conservation priority
due to the loss of its breeding habitat within the salt marshes of the Northeastern United States.
The $1,512,500 purchase price of this property was largely funded by a grant through the
USDA’s Natural Resource Conservation Service Grassland Reserve Program (GRP).
Contributions from an additional 8 partnering organizations included: CT DEEP, Avalonia Land
Conservancy, the Sarah Ann Martin Fund, Town of Stonington Conservation Commission,
Stonington Land Trust, New Haven Bird Club, CT Ornithological Society, and CT National
Audubon Society.
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Figure 7. The Wequetequock Cove Preserve, Stonington, CT, identified as the Crowley Acquisition in this image
(Kozak, 2011).

Management Recommendations/Options

To preserve and expand early successional habitat and control invasive exotic plants, it is
recommended that intensive management be continued in the Barn Island fields. Since larger
contiguous areas of old field habitat are known to be able to support more species of concern
than smaller, isolated patches within forests, some effort should be made to remove trees
between sections of nearby fields. Priority should be given to clearing the less rocky, less steep
places that could be more readily mowed or burned in the future. Effective methods of
reclaiming and maintaining old field vegetation are:

1. Mechanical clearing. Cut trees, including most if not all red cedars, in the fields. There may
be enough large trees to trade this work for cedar posts. Mow all fields as low as possible
with necessary equipment (flail mowers and brush hogs if done soon, or if not, a heavy-duty,
drum type brush cutting machine like a “Brontosaurus”).

2. Chemical treatment for woody plant control. In areas where control of trees, shrubs and vines
is desirable, especially in the higher, drier fields with potential to become warm season
grasslands, a chemical treatment is recommended (Dreyer 2001; Dreyer and Kline 2005).
Approximately one month after mowing, apply an herbicide such as Crossbow (active
ingredients Garlon and 2, 4 -D) at fairly low concentrations (~1 %) using a tractor mounted
boom spray rig over resprouting fields. These chemicals do not kill monocots, so all grasses,
sedges, lily family plants, etc. will survive and eventually thrive thanks to the release from
competition with woody plants. Most woody plants will be root killed, and this herbicide
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combination is especially effective on invasive wood plants in this region. Effects on
broadleaved herbaceous plants will vary, with some surviving. Depending on the
effectiveness of the treatment (evaluated one year after chemical application), spot re-
treatments should be utilized.

3. Prescribed burning. It is recommended that DEEP personnel perform spring season
controlled burns on the former Stewart Farm fields on an approximately three year rotation
for the purpose of encouraging warm season grasses and other fire tolerant natives and to
prevent reseeding of invasive exotic species. Observation of the effects of controlled burning
over a period of 30 years at the Connecticut College Arboretum has shown that seedlings of
problem invasive species are not fire tolerant, so that unlike mowing, periodic burning can
prevent reestablishment in old fields (Niering and Dreyer 1989). Many native field species
can be categorized as either fire increasers, or fire neutral. If burning is not possible, mowing
yearly in early spring is recommended. A staggered schedule could be developed with either
mowing or burning to allow some fields to have taller denser vegetation and provide refuge
for animals during and after maintenance.

Some of the lower lying fields at the former Stewart Farm will not be suitable for conversion to
warm season grassland and could be simply brush mowed (and not herbicided) on some cycle
that would allow them to be dominated by dense low woody growth for multiple years. This
could provide habitat for some shrubland and young forest specialist species.

Additional Discussion

Because the BIWMA fields are remnants of hundreds of years of pasturing, haying and some
cultivation, they are not dominated by native, warm season grasses, but by introduced cool
season, primarily European species used by past farmers. Warm season grasses, especially
broomsedge (Andropogon virginicus) and switch grass (Panicum virgatum) are only present in
some of the higher, better-drained locations. Warm season grasses can slowly be favored by
mowing fields in spring after the cool season species have begun their growth cycle, but before
the warm season grasses have broken dormancy.

All fields at Barn Island have some admixture of woody plants in them, especially red cedar
(Juniperus virginiana) ranging from 2 to nearly 50% cover, and various pioneer tree species and
invasive exotic shrubs. Red cedar has been allowed to reach mature size in most of the fields.
Fields in lower slope positions, with more moisture and possibly deeper, more fertile soils, are
dominated by broad leaved herbaceous species, especially goldenrod (Solidago spp.) and shrubs,
especially multiflora rose (Rosa multiflora), autumn olive (Eleagnus umbellata) and
black/raspberries (Rubus spp.). There is a small area of corn being planted annually by a local
farmer in the southeastern most section of the former Stewart Farm fields.

The DEEP Wildlife Division utilized the Natural Resources Conservation Service (NRCS)
Wildlife Habitat Incentive Program (WHIP) funding to keep fields at Barn Island in an early
successional state for wildlife conservation purposes. Various practices including “Brontosaurus”
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brush clearing, brush hogging, and chemical applications were used to control woody growth
between 2000 and 2009. By late 2014 there had been two to three growing seasons since the last
mowing in the former Stewart Farm fields.

The fields on the western Land Conservancy of BIWMA have been mowed annually since they
were acquired by the State and Avalonia. Late season 2014 clearing and mowing on the Matson
parcel appeared to be expanding the area of field and discouraging invasives. The Wequetequock
Cove Preserve was continuously in management for hay production until it became conservation
land. It is now mowed annually by DEEP. The information contained in this Management
Assessment Report, as well as resource information and input provided by Audubon Connecticut
and Avalonia Land Conservancy, will be used by the DEEP Wildlife Division to develop an
annual work plan for the property as required under the Grassland Reserve Program easement.

If all mowing, burning and chemical applications were to cease, vegetation succession would
proceed and woody plants, many already existing as small plants in the fields, would grow up
and eventually shade out the old field species. During the first decade or two this process would
develop habitat that would likely be suitable for species of concern such as New England
cottontail, blue-winged warbler and yellow-breasted chat.

The potential benefits of not intervening in the successional process must be weighed against two
significant negative effects, the loss of increasingly rare old field habitat and the explosion of
undesirable invasive exotic plants, which already have a strong foothold in the fields.

Firebreaks and Controlled Burning

A fire break project at BIWMA was initiated due to concern expressed by the local fire chief
about the increased risk of wildfire in a developing coastal community, in what is known as the
"wildland-urban interface.” The last wildfire at Barn Island was in 1985 or 86. The project goals
were both to improve road access for emergency vehicles to fight fires should they start, and also
to reduce fuel loads along the roads. In effect, the roads themselves and the areas adjacent to the
roads could function as fire breaks.

In 2004, DEEP received a Hazard Mitigation Grant from the U.S. Forest Service’s National Fire
Plan for $9,500 which was used at BIWMA. Two-thirds of the funds went toward mechanical
(excavator) brush clearing that was the first phase of the project. A 25-foot-wide zone was
cleared along 7,300 linear feet of the WMI’s interior road system east of Palmer Neck Road. An
additional 500 linear feet was treated similarly from Palmer Neck Road west towards the water
to widen and add fill/stone to internal access (unimproved) roads.

There are two main fire break roads, which correspond to the unimproved, gravel, driveable
roads at BIWMA as shown on Map D. First is the road that runs across most of the impoundment
dikes from just north of the boat launch parking area east to the meadows west of Stewart Road.
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The second road is the roughly half circle that forks off the dike road to the north on the east side
of Impoundment 1. Roughly halfway through the upland forest section of Bl it turns east, then
southeast, eventually connecting with the first road near the south-most meadows off Stewart
Road.

In conjunction with this project, controlled spring season burns were conducted for fuel
reduction in vegetation along some sections of access roadsides over the past 10 years. The goal
was to create approximately a 50-foot-wide black zone before extinguishing the flames. The
most recent controlled burn was in 2013 on a section of road going north-south on the east side
of Impoundment 1. Controlled burning is expected to continue as time and opportunities present
themselves.

Management Recommendations/Options

It should be noted that the sides of the unimproved roads used as firebreaks are also the locations
for some of the largest areas of infestation by exotic invasive woody plants, especially the
longest east-west road that follows the dikes. Roadsides in general are dispersal corridors for
invasive species, and the disturbance associated with widening the roads and clearing the
roadsides at BIWMA clearly encourages establishment and spread of undesirable species.
Burning could be used to help control the invasive species, and we suggest that invasive species
be considered in future burning plans.

Forest Habitat and Management

Two-thirds (approximately 700 acres) of BIWMA is forested. Forest types were categorized in
two ways. First, the vegetation was divided into age categories and into upland and wetland
habitat based on aerial photographs and wetland GIS layers as described in the Site Description
section above (Map L). Second, species composition was used to identify the habitat categories
as described in the Habitats and VVegetation section above. Species composition data from 276
plots sampled in summer 2014 was used to map the habitat categories (Map O). These plots were
located in a grid with one plot per hectare. At each plot the basal area of each tree species was
estimated using a 10X forestry prism and common shrubs and herbs were recorded.

More than 60% of the forest area was categorized as Red Oak/Flowering Dogwood or Red
Oak/Yellow Birch (which were difficult to distinguish based on the composition data). About
15% of the forest area was forested wetlands in the Red Maple/Northern Spicebush category and
another 15% was young or transitional forest dominated by a combination of red cedar, sassafras
(Sassafras albidum) and black cherry (Prunus serotina). The remaining forest was either Black
Oak/Black Huckleberry dominated ridge tops (~2%) or a black gum dominated seepage area at
the edges of the saltmarshes (~5%).
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Figure 8. Common tree species at Barn Island Wildlife Management Area, Stonington, CT. All tree species with
>0.5m2 per hectare basal area are included. This includes >95% of the total basal area.

Red maple (Acer rubrum) is the most common tree species, followed by red and black oaks
(Quercus rubra and Q. velutina) and black gum (Nyssa sylvatica; Figure 8). BIWMA'’s forests
are different from most Connecticut forests because of the abundance of black gum. The most
frequent shrub species are highbush blueberry (Vaccinium corymbosum; 66% of plots), common
greenbrier (Smilax rotundifolia; 35%), sweet pepperbush (Clethra alnifolia; 31%) and southern
arrowwood (Viburnum dentatum var. lucidum; 20%).

In general the non-tidal areas of BIWMI are dominated with fairly young forest. In the absence
of management, the forests will continue to age and develop characteristics of older forests, but
patterns may vary by community type.

Mature upland forest (Red Oak/Flowering Dogwood, Red Oak/Yellow Birch and Black
Oak/Black Huckleberry) — These forests are still dominated by relatively young trees that are
mostly even age as the forest develops after the abandonment of agriculture. Species composition
is not likely to change dramatically as the light-requiring early successional species are no longer
present. Average size of trees will increase and density will decrease as trees die due to
competition. This will lead to forests with greater variation in tree size and greater complexity.

Forested wetlands (Red Maple/Northern Spicebush) — These forests will also continue to age, but
may also be affected by changes in hydrology due to climate change. Low lying forested
wetlands may be inundated with salt water as sea level rises, which may lead to diebacks.
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Black gum seepage communities — These forests are likely to be affected by rising sea level.
There is already evidence of mortality in black gum along the forest edges and this band is likely
to move inland in many areas.

Young/transitional forest — These forests are still dominated by early successional trees such as
black cherry, red-cedar and sassafras. They also typically are heavily invaded by non-native
shrubs and vines. Without management these forests may transition to older forests as these
light-requiring species die out and are replaced by oaks and maples. However, there is some
evidence that thick invasive shrub and vine cover can delay or even prevent the development of a
closed tree canopy. This may be occurring in some parts of the management area.

Management Recommendations/Options
If a goal of management is to create and maintain potential habitat for the New England
cottontail, there are three potential options:

Option 1 — Selectively manage young/transitional forest to maintain dense shrub thickets.
There are seven blocks (ranging from 5 — 20 acres) of young/transitional forest at BIWMA that
could be managed to provide habitat for the New England cottontail (Map N). Much of the
habitat in these areas is currently young forest dominated by largely invasive shrubs and vines
and early successional trees. Selected removal of trees in these areas could help maintain the
dense thickets. Blocks 5-7 are smaller and contain a mixture of fields, open woodlands and
young forest but could be connected to form a larger block. Any management of Blocks 1, 2, or
4 should seek to protect the salt marsh edges which can contain rare and endangered plant
species.

The benefit of using these areas as habitat for the New England cottontail is that they are already
dense and heavily invaded. Thus, they would be relatively easy to manage for this purpose and
the management would not lead to a spread of invasive species at BIWMA. As resources allow,
efforts could be made to favor the native thicket species (e.g. blackberries [Rubus spp.] and
greenbrier [Smilax spp.]) that are also present in these areas. However, efforts to manage
invasive species are best focused elsewhere.

Option 2 — Allow woody plant growth to continue in areas of the fields.

Parts of the fields are already being invaded by shrubs and young trees and this could be allowed
to continue by stopping mowing in these areas. This could be combined with management in
adjacent young forests to create a larger area of potential habitat. This approach would reduce the
amount of open habitat for plant and animal species dependent on open spaces.

Option 3 — Cut areas of more mature forest to create early successional habitat.
This would involve removal of timber and opening up additional habitat. This would likely lead
to increased spread of invasive species within the management area and the reduction in older
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and more complex forest habitats. Given the abundance of younger habitat at the site, we
recommend avoiding these older forests unless timber harvesting is also a goal.

Infrastructure

Roads and Parking

Palmer Neck Road is a paved, town road that provides the main access to BIWMA via the boat
launch and parking area. It is in adequate condition. The gravel or unimproved road leading from
Stewart Road west to the gravel parking area allows access to the WMA from the eastern side. It
is in poor condition and can be difficult for passenger vehicles to navigate.

The main parking areas are the paved lot associated with the boat launch at the south end of
Palmer Neck Road, and the gravel lot off Stewart Road. The paved lot is in good condition. The
gravel lot is in fair condition. Both lots appear to be adequately sized.

The remaining access points (Map D, points 3-5 and 6, if access point is developed) have space
for limited parking but it is unclear if parking is allowed.

Management Recommendations/Options

1. Consideration should be given to either improving or annually re-grading the access road from
Stewart Road.

2. Consider improving the gravel lot off Stewart Road.

3. At the unidentified access points, either parking spaces should be marked or it should be
clearly indicated that parking is not allowed and visitors should be directed to the two main
access points for parking.

Trails

There are 14.4 miles of trails at Barn Island. All of the existing trails were mapped and
categorized based on how established they were and potential actions (Map P). Based on
comparison to a trail survey previously done by the Denison Pequotsepos Nature Center, there
appear to be many unofficial trails that have been created in the past few years. Many trails show
evidence of mountain bike use as rocks and logs have been moved around to allow bike passage.

In 2003, a project conducted by Eagle Scout Philip Banker included establishing a 3 mile
interpretive trail by creating a brochure with a trail map indicating points of interest and short
descriptions of the those locations (Appendix E). He also installed wooden posts with numbers
corresponding to the information in the brochure. This is currently the only trail official
recognized by DEEP on BLWMA.

There is a high density of trails at Barn Island which can lead to increased spread of invasive
species and potential fragmentation of habitat. We recommend that some trails be closed to

reduce the impacts and that an official trail system be created with blazed trails and maps.
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Management Recommendations/Options
e Utilize and advertise the Philip Banker Trail Guide Map as the official visitor trail. Update
the map and points of interest.
e Consider blocking access to the most sensitive trails and using vegetation to hide entrances to
little used trails.
e Determine policy for trails leading onto adjacent properties. Three potential options for
closing trails are:
0 close them at the junction nearest the property boundary as indicated on the map, or
O post a sign at the property boundary, indicating that it is the edge of public land, or,
if there are no issues with the property owner, maintain the status quo. There appears to
be a network of trails on the Davis property that connects with some of these trails.
e Consider extending the trail to create a new access point to the WMA off of Greenhaven
Road.
e Consider whether all trails should be open to all allowed uses (foot traffic, horses, mountain
bikes) or if some trails should be restricted to certain uses. Currently we did not see evidence
of conflict among users, but there is some evidence that use by mountain bikers is increasing.

Additional Discussion
All trails were categorized at BIWMA as follows (Map P):

Unimproved roads (4.9 miles). These unimproved roads include the firebreaks and the dike trails
and form the basic loop of trails and connect to several access points to the WMA.

Major trails (2.7 miles). These are single track trails that are well developed and apparently well
used. They supplement the unimproved roads by allowing access to the northern part of the
WMA, creating additional loop trails, and providing an additional access point.

Proposed closure trails (1.8 miles). These are trails that are noted as possibilities for closure for a
variety of reasons. Those indicated with a 1 in Map P are new trails that go through wetland
areas and have the potential to cause significant damage if they receive higher use. Those
indicated with a 2 are well-used trails that lead into the Davis property to the north of state-
owned property. The rest of the proposed closure trails are partially overgrown trails that do not
seem to have a lot of use and are mostly small loop trails off of the major trails.

No maintenance (0.9 miles). Most of these are trails that are close to existing trails and do not
lead to new locations. Depending on how much desire there is to reduce the density of trails,
these could be added to the proposed closure list but are not as high priority for closure. A
second group of trails in this category are those leading to individual houses on adjacent
property. We would propose that these trails not be maintained or included on official trail maps.

Minor trails (4.1 miles). These trails allow access to additional areas of the WMA and/or appear
regularly used, but not at the same level of the major trails.
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We have included a map of the unimproved roads and major trails that could be used as a
supplement for a mapped system of blazed trails (Map D — excluding individual access trails). If
a more extensive official trail system is desired, some or all of the minor trails could be included.

Additional Access Point. One particular trail related issue is the potential for developing access
to the WMA from Greenhaven Road. There is a 20-foot-wide access between 308 and 316
Greenhaven Road (Figure 9). It is not currently obvious from the road that this is state-owned
property. There is already a trail that leads almost to this access point (see trail labelled 3 on Map
P) so this access could be developed with little effort. This point would provide pedestrian access
for the neighborhoods off of Greenhaven Road.
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Figure 9. Potential access to Barn Island Wildlife Management Area off of Greenhaven Road, Stonington, CT.
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Boundaries and Signage

The boundaries of BIWMA were last marked by Wildlife Division staff in 2012. A summary of
boundary needs and encroachments for all WMAs in Eastern Connecticut was compiled in
January 2013 and provided to DEEP’s Property Management Division. Notations made for
BIWMA included the following: 1) There are no maps (only deeds) in the District's files for the
first Barn Island purchases. Some of these boundary lines need to be reestablished. The internal
lines should be checked; they may need to be eradicated. 2) On the Palmer Neck side, N/F Lema
and N/F Blindloss sections need to be re-surveyed to reestablish lost lines. Some monument and
drill holes are missing. 3) Stewart Road entrance needs to be re-surveyed to reestablish the
location of the State's access. Neighbor to the south modified the area and the neighbor to north
cut down trees along stonewall leaving only the trees with State land boundary signs. Wildlife
Division needs assistance from DEEP Property Management in relocating and defining the
boundary lines in this area so that a shield sign can be installed to assist the public in locating the
entrance and parking lot. 4) The lawns of some of the houses within the Wequetequock Passage
development have encroached onto State land. The boundary line needs to be reestablished.

Signage at BIWMA includes roofed, wooden kiosks with regulation boards at the two main
entrances; metal boundary markers; a regulation board at the launch; and interpretive panels at
various locations, especially at the overlook near the Palmer Road main entrance.

Management Recommendations/Options

e At the major access points (Map D, points 1 &2) we recommend adding signs with
information about the WMA as well as allowed and prohibited uses. In particular we
recommend information about the history of Barn Island (including that it was funded in part
with Federal Aid in Wildlife Restoration funds), information about hunting seasons, and
information about what uses are allowed and what are not, and instructions for educators and
researchers. Signs with trail maps should also be included at these access points along with
indication that visitors should stay on marked trails.

e At the remaining access points (Map D, points 3-5 and 6, if access point is developed) at
least the information about uses and trail maps should be included on signs.

e We recommend that the official trails be marked with blazing. Although a lower priority, we
recommend that signs with trail maps be added at some or all of the major trail junctions
within the WMA (indicated with * on Map D; one already present at Point 7).

e Update Philip Banker’s 2003 points of interest brochure (see Trails section) and install new
wooded posts with numbers corresponding to the brochure. Make the brochures available
online as printable pdf files and in brochure boxes at the east and west main entrances.
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Native Plant Entry Garden

In 2005, the CT DEP Office of Long Island Sound Programs received a $28,200 Long Island
Sound Futures Fund Grant (2005-0191-020) grant to install a demonstration garden of native
coastal plants at a location south of the main entrance trail, east of Palmer Neck Road and just
north of the boat launch parking area. The location overlooks the tidal marsh system below the
dikes and had already been selected for installation of a previously funded series of large
interpretative educational panels. The DEP partnered with the Connecticut College Arboretum,
which supplied the plant list and garden design and supervised plant installation, and with the
Denison Pequotsepos Nature Center who were responsible for garden maintenance.

The project objectives were to 1) familiarize visitors with native plants suitable for landscaping
in coastal locations; 2) stabilize a site which had been cleared and used for deposition of dredged
sediment from the recent boat launch renovation; 3) provide ADA compliant access to the
interpretive signs in an attractive and educational setting; and 4) better accommodate groups
visiting the site, including providing gathering areas for outdoor education.

Mary Villa, Connecticut College Arboretum Curator/Information Manager designed the site plan
and planting plan in consultation with Arboretum Director Glenn Dreyer (Figure 10). Mary also
supervised the installation of the plantings by CT DEP staff. The dredge spoils were not the ideal
substrate due to poor drainage and low pH. Lime and topsoil were brought in to form raised
planting bed areas with chip-sealed gravel trails and gathering areas between them. Plants
included beach plum (Prunus maritima), bayberry (Morella caroliniensis), sweetfern
(Comptonia peregrina), shadbush (Amelanchier canadensis), pasture rose (Rosa virginiana),
highbush blueberry, switch grass, little and big bluestem, asters (Aster spp.) and goldenrods
(Figure 11). Unfortunately, maintenance in this garden had not been adequate over the ensuing
years, and the plantings became overrun by weeds, particularly the highly invasive mugwort
(Artemesia vulgaris).

In 2013, as part of a project conducted by Eagle Scout, Clayton Andrews, and funded by the
Sarah Ann Martin Fund, an additional bench was installed and the garden was weeded.

Management Recommendations/Options

Option 1 — Mobilize DEEP staff and/or local volunteers to rehabilitate the plantings and ensure
annual maintenance of the garden area. Given the difficultly of assuring adequate, long term
volunteer maintenance of these kinds of projects, it is recommended that outside funds be sought
for a volunteer coordinator to regularly assemble volunteers to assist with garden maintenance
and possibly other projects.

Option 2 — If it is not possible to maintain the entry plantings, the information panel at the
entrance to the garden should be removed. The panel describes the benefits and ways to use
native species in coastal plantings, and the unmaintained state of this garden unfortunately argues
against this type of landscaping approach.
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after completion
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Dikes

Much has already been mentioned about the dikes that formed the five impoundments at Barn
Island. Presently their most important function is as unimproved roads across the tidal marshes,
allowing access for visitors on foot, and for maintenance and emergency vehicles. Currently the
greatest concern is that, with rising sea level, marsh vegetation is moving up the slopes of the
dikes. Permits are required to perform any activities in tidal marshes, thus maintenance,
reinforcement, and making the dikes higher may all need permits in the future.

Invasive Species

Upland Areas

Invasive plant species are a major challenge in parts of the WMA. They are particularly abundant
on Palmer Neck (west of Impoundment 1), along the dike trails, in and around the fields, and in
the southeastern corner of the WMA (Map Q). There is some evidence that invasive plant species
are spreading along trails, particularly the unimproved roads.

The number of each invasive species was measured within a 10m radius of each of the 279
vegetation plots and in 192 additional plots located every 100m along major trails (Map R).
Invasive species were found in 52% of the vegetation plots located in the sampling grid and in
83% of the plots along trails. The most common invasive plant species are oriental bittersweet
(Celastrus orbiculatus), multiflora rose (Rosa multiflora), Japanese honeysuckle (Lonicera
japonica) and bush honeysuckle (L. sp.; Figure 12)

Analysis of the 279 vegetation plots on the grid shows that the two best predictors of where the
invasive species occur in the uplands are habitat and distance from forest edge. Invasive species
are much more common in open sites and young forest (Figure 13) and in forested areas within
50 feet of the forest edge and much less common in forested areas more than 500 feet from the

nearest edge (Figure 14).

Management Recommendations/Options

1. Parts of the WMA are heavily impacted by invasive species and control or eradication in these
areas will be time consuming and costly. In some of these areas invasive species make up most
of the shrub and ground layer vegetation. Much of the northern part of the WMA, however, has
few or no invasive species. We recommend that management efforts focus on containing the
invasive plant species in the areas where they currently are abundant. The initial steps would be
to remove the few scattered patches of invasive species that are distant from any heavily invaded
area. If resources are available for additional control, the three larger patches along trails in the
center of the WMA could be targeted for control.
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Figure 12. Occurrence of common invasive plant species at Barn Island Wildlife Management Area, Stonington, CT.
Bars indicate the percent of the 471 plots where each species occurred. Additional invasive species found in fewer
than 2% of plots are black locust (Robinia psuedoacacia), Japanese stiltgrass (Microstegium vimineum) and Norway
maple (Acer platanoides).
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Figure 13. Abundance of invasive plant species in different habitat types at Barn Island Wildlife Management Area,
Stonington, CT.
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Figure 14. Effects of distance from forest edge on abundance of invasive plant species in forested plots at Barn
Island Wildlife Management Area, Stonington, CT.

Phragmites

Common or giant reed (Phragmites australis) is the most abundant invasive species in the tidal
wetlands of BIWMA, and restoration of tidal flow to the impounded marshes has served as an
effective control.

In the late 1940’s, Phragmites was rare but the dike construction of the Impoundments created
ideal habitat for it. Tidal flow restoration increased salinities and has greatly reduced its areal
extent, which is now confined to upland borders, with the exception of Impoundment 4, a
brackish marsh. Phragmites continues to decline in height and abundance in this Impoundment,
but the restoration of brackish meadows is a very gradual process given the lower soil salinities.

The primary areas where Phragmites represents a priority management issue are the sea level
fens in Impoundment 3 and between Impoundments 4 and 5. In the latter, most of the
biodiversity of the fen has been lost. Phragmites has also colonized some of the small fen areas
such as in Impoundments 1 and 2. Some of these small areas can support significant populations
of the rare plant yellow thistle (Cirsium horridulum) and monitoring should identify which ones
warrant Phragmites control, for example at Wequetequock Point. The fen areas in Impoundment
3 and between 4 and 5 will be the next significant marsh transgression areas of high marsh
vegetation and it is expected that unless controlled, Phragmites will become the dominant
species in those transgression sites.

DEEP has controlled Phragmites at the head of Impoundment 1, below the Amtrak corridor,
which has been a key practice to protect a sea level fen dominated by smooth saw-sedge
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(Cladium mariscioides). This area should be monitored to determine if retreatment is required in
the future.

One final target area for Phragmites control is the tidal wetland north of the Amtrak corridor
associated with Impoundment 1. This is a potential site for tidal flow restoration at the access
road crossing. The condition of the culvert under the Amtrak corridor is unknown at this time. If
it is determined that tidal flows can be increased to this wetland, and that salinities reaching this
location are high enough, DEEP should consider this control method.

Management Recommendations/Options

e Implement Phragmites control in Impoundment 3 and between Impoundments 4 and 5 to
protect sea level fen. Smaller fens around Barn Island may also require treatment as these
small areas can support populations of the state endangered yellow thistle.

e Evaluate the need for Phragmites control above the Amtrak corridor associated with
Impoundment 1.

Future Land Acquisition — Adjacent Properties

A number of properties near BIWMA are of interest as potential additions to the WMA (Map S;
Table 7). The two largest unprotected parcels adjacent to Barn Island are owned by the Davis
family and total 168 acres. The first (#7 on Map S and Table 7) is 120 acres north of Barn Island
with frontage on Green Haven Road. The second (#13) is 48 acres on Osbrook Point Road with
0.6 mi of frontage on the Pawcatuck River. The Stonington Land Trust (SLT) has acquired a
three year option, beginning in December 2012, to purchase a conservation easement on both
parcels (The Day, New London, 12/27/2012). They are attempting to raise $2 million for the
project and were near to achieving this goal by late 2014. The proposed easement does not allow
public access, except for twice a year. If these two parcels are successfully placed under an
easement, the entire 422-acre Davis Farm will be protected by easements (#9, 10 and 12 are
already protected).

Camp Kitchtau, owned by the Westerly Council, Boy Scouts of America (BSA; #8 on Map S), is
the next largest property. It is located on the east side of Barn Island, to the west of the end of
Stewart Road. This parcel is already protected from development and DEEP staff indicated that
the property reverts back to the donors if BSA no longer wants it (a copy of the deed was not
available).

To the west of BIWMA, two adjacent properties are owned by Avalonia Land Conservancy and
protected for conservation (#1 and #11 on Map S). Parcel #1 is managed by the DEEP in
cooperation with the Avalonia Land Conservancy

There are a series of small lots (under 10 acres) along the east and west sides of Palmer Neck
Road. DEEP recently acquired the Matson property at 207 Palmer Neck Road, a 5.75-acre lot
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Table 7. Description of parcels near Barn Island Wildlife Management Area, Stonington, CT, including owner,
acreage and comments.

# Parcel Owner Acres Description
Wequetequock Cove Preserve. Fields and saltmarsh west of
16.06 | Palmer Neck Rd. and north of railroad tracks. Owned by
1 | Avalonia - Palmer Neck Avalonia Land Conservancy.
6.30 Lot with "castle” house W of Palmer Neck Rd., N of railroad
2 | 146 Palmer Neck tracks.
3.66 Adjacent to 146 Palmer Neck, west of Palmer Neck Rd. and
3 | Crowley parcel north of railroad tracks.
4 | Pantani 6.18 | E of Palmer Neck Rd., S of railroad tracks.
5 | 260 Palmer Neck 4.79 | S of railroad tracks, W of Palmer Neck Rd.
6 | Marcos 6.80 | N of 260 Palmer Neck.
117.60 On central/north border of BIWMA with Green Haven Rd.
7 | Davis - Greenhaven North frontage.
Westerly BSA 22.51 | Boy Scout property with development restrictions.
South of Greenhaven Rd. and north of Osbrook Point Rd.
9 | Davis - Greenhaven East 39.34 Northern part of existing Davis farm.
147.35 Large parcel E of Barn Island and W of Osbrook Point Rd. Has
10 | Davis - Osbrook Point West conservation easement.
10.08 Saltmarsh E of Barn Island. Owned by Avalonia Land
11 | Avalonia - Osbrook Point Conservancy.
12 | Davis - Osbrook Point East 44.75 | SE of Osbrook Point Rd. Southern part of existing Davis farm.
45.91 Southeast of Osbrook Point Rd. and south of Davis Osbrook
13 | Davis - Osbrook Point South Point East. Includes shoreline on Pawcatuck River.
14 | Middle Island 7.4 | Inholding owned by the Johnstone family.

South of the railroad track and east of the road (directly north of Parcel #4). DEEP already owns
the property to the north and east of this piece.

DEEP is interested in the lot directly south of 207 Palmer Neck Road (personal communication,
Mr. David Kozak of DEEP’s Office of Long Island Sound Programs), a 6.2-acre parcel owned
by the Pantani Trust (Parcel #4) and bordered by the WMA on three sides. The parcel was
inspected from its perimeter only, since permission was not received to access the lot. The
property is primarily forested, but has some dense thicket areas on the higher elevations near
Palmer Neck Road. The rear of the property abuts the wetland landward of Impoundment 1.
There is a relatively large, flat zone of black gum seepage swamp adjacent to the Impoundment
that could allow tidal marsh encroachment with sea level rise. The upper areas could be managed
to increase and enhance thicket habitat for species of concern. There is not currently a house on
the site, but there are some boats on trailers and at least one shed.

An inholding called Middle Island (Parcel #14, Map S) is located south of the Davis marsh and
east of Barn Island proper. It is owned by the Johnstone family and is surrounded by WMA

property.
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UConn Researchers Chris Elphick and Chris Fields have been working on a “decision support
tool” for use in prioritizing land purchases specifically for the purpose of protecting populations
of coastal birds by conserving upland adjacent to tidal marshes to allow migration of marshes
and preservation of this habitat as sea levels rise. In their report (Field and Elphick 2012) they
utilize the tool on property adjacent to the BIWMA and include a map that prioritizes parcels that
they recommend be purchased for conservation purposes. These include many parcels west of
Palmer Neck Road, the Davis Farm and unpreserved property along the Pawcatuck River.

In the processes of creating the BIWMA Vegetation Map, the “adjacent parcels of interest” were
included. Table 8, which shows the area of each type of vegetation on each parcel, may be useful
information for DEEP when making future land acquisition decisions.

Table 8. Area of vegetation types for parcels near Barn Island Wildlife Management Area, Stonington, CT (as described in
Table 7). All vegetation type numbers are in acres.

Vegetation Parcel Number (from Table 7)

Type 1 2 3 4 5 6 7 8 9 10 11 12 13
Developed 0| 0.59 0 0 0 0 0 0 1.81 0 0 0| 1.48
Open field 15.42 | 1.52 | 0.71 | 0.47 0 0| 11.78 1.10 | 18.71 4.46 0| 26.56 0
Tidal wetland 0.64 | 3.83 0| 0.04| 083 | 2.07 0 0 2.67 | 32.17 | 10.07 9.72 | 2.60
Shrub wetland 0 0 0 0 0 0 0 0 1.34 9.10 0 0 0
Young forested

wetland 0 0 0 0 0 0 0 0 0 0 0 0 0
Moderate-aged

forested

wetland 0 0 0 0 0 0| 037 0.38 0 0 0 0 0
Older forested

wetland 0 0 0 0 0 0| 37.63 2.73 0.72 | 18.80 0 0 0
Upland

woodland 0 0| 070 | 1.06 | 2.60 | 3.18 | 4.95 0 2.37 0 0 0.84 | 1.24
Young upland

forest 0| 036 | 223 | 3.29 | 137 | 155 | 2.66 4.03 3.36 8.08 0 5.57 | 17.11
Moderate-aged

Upland forest 0 0 0 0 0 0| 13.93 1.45 0| 61.04 0 1.57 | 19.35
Older upland

forest 0 0 0| 133 0 0| 46.26 | 12.82 8.37 | 13.65 0 0| 4.13
Open

freshwater 0 0 0 0 0 0 0 0 0 0.07 0 0.49 0
Total 16.1 6.3 3.6 6.2 4.8 6.8 | 117.6 22.5 394 | 147.4 10.1 44.8 | 45.9

Management Recommendations/Options

e If the Stonington Land Trust is not successful in purchasing an easement on the Davis
properties, consider methods for acquiring or protecting these two parcels

e Acquire the Pantani Trust property if it becomes available
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e Acquire Middle Island parcel if it becomes available
e Use the Field and Elphick decision support tool to help prioritize additional land purchases

Tidal Marshes/Coastal Habitats

Vegetation Change on the Natural Marsh

As detailed in the following section on Mosquito Control, ditching of the marshes in the early
1930’s drained them, greatly diminishing the amount of panne habitat and rather quickly shifting
the dominant vegetation to high marsh grasses, especially saltmeadow cordgrass (Spartina
patens) and black-grass (Juncus gerardii). By 1947, the dominant plants (exceeding 75% cover)
were high marsh grasses. Since then various panne habitats have gradually increased and the
high marsh grasses have decreased. The upland-to-bay vegetation sequence on Palmer Neck now
resembles the Miller and Egler (1950) description of the pre-ditching marsh vegetation.

Various management activities have been suggested for the tidal wetlands at Barn Island. These
include draining pannes and developing adaptive management strategies to address anticipated
changes due to climate change — such as increasing high marsh meadow habitat critical to the salt
marsh sharp-tailed sparrow (Ammodramus caudacutus). Despite the long-history of marsh
research and monitoring, there are still changes that are poorly understood in the absence of
vegetation monitoring on a more frequent schedule (approximately every 5 years). Management
success will depend upon a better understanding of vegetation change and also wetland response
to activities such as ditching or thin layer disposal techniques.

Impounded Marsh Restoration

Five impoundments were created at Barn Island to improve habitat for waterfowl and shorebirds,
increase muskrat populations and control mosquito breeding. The history of these structures was
summarized in the History section of this report in the Tidal Marsh Impoundments Construction
sub-section.

Eventually, tidal flow was restored to the five Impoundments (Map C) with the restoration ages
range from 22 to 36 years. Post restoration monitoring and research (Warren et. al 2002)
identified key restoration elements and illustrated the progression of the return of ecological
services. The restoration objectives, to restore the broad complexes of salt and brackish marsh
habitat, were successfully achieved. No attempt was made to restore the precise pre-disturbance
condition, which could not be easily replicated and was not the desired goal, particularly since
the pre-disturbance habitats would have changed in response to sea level rise.

53



Management Recommendations/Options

e Continue to monitor restoration changes in the 5 impoundments.

e Manage the 5 impoundments as tidal marshes. The restoration efforts have greatly improved
wildlife utilization and restored many of the original ecological services present in the natural
tidal wetland (Warren et. al., 2002) and pre-ditching marsh. Low lying freshwater wetlands
and sea level fens associated with the Impoundments will become tidal wetland as a result of
marine transgression caused by sea level rise. A return to managing these areas as
impoundments will jeopardize marsh migration.

e Remove the weir boards from Impoundment 5 as the existing boards cause low dissolved
oxygen and perhaps anoxia that at least is stressful on forage fish.

e Evaluate the tidal restriction caused by the access road at the north end of Impoundment 1.
Increasing tidal flow above this road could help to reduce Phragmites in this area including
north of the railroad embankment. Typically, railroad structures were properly sized for tidal
flow and stormwater discharge. A simple survey could measure the height difference in water
level upstream and downstream of the culvert on a slack high tide. Also note the difference in
timing of slack water at the dike versus the slack water at the access road. These observations
can be used to gauge the severity of the restriction.

e Phragmites dominated borders such as found in Impoundment 5 appear to occupy the Juncus
belt and adjacent sea level fen. Herbicide treatment might provide additional habitat for sea
level fen and facilitate transgression of the Juncus belt.

Mosquito Control Activities

Ditching

Ditching in 1931-1932 drained the Barn Island marshes, decreasing panne habitat which in turn
decreased use by wading and shorebirds. It is likely that the marshes contained meandering tidal
creeks prior to ditching, but the ditching has largely erased any evidence of natural creeks except
for the meander between Dikes 3 and 4. This was the creek that fed and drained Impoundment 4
but that function was eliminated with the construction of Dike 3.

Ditching favored an increase in the high marsh grasses. The ditches are spaced between 80 and
100 feet apart and were excavated by hand with special shovels and the peat was placed
alongside the ditch. This practice contributed to the ponding of water on the marsh and the
elevated soil was soon colonized by the shrub marsh-elder (lva frutescens). This formed the
“fence rows” described in Miller (1948). Stearns et al. (1940) described the loss of elevation
following ditching in a Delaware brackish marsh. Little is known about the consequences of
ditching on marsh elevation.

Maintenance ditching was sporadic and the marsh was last ditched in 1979 with the then new
amphibious rotary ditching machine. Maintenance ditching was discontinued state wide in 1984
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and replaced with the selective use of open marsh water management to control mosquito
breeding. The 1979, ditching may have led to an increase in high marsh grasses but if it did, it
was not as dramatic as the changes that followed from the initial ditching. Vegetation maps
prepared by Blake-Coleman (1978) show a marsh where various panne communities had
replaced high marsh grasses and marshes at Barn Island resembled the pre-ditching marsh as
described by Miller and Egler (1950). Open water panne habitat has increased since Blake-
Coleman mapped the vegetation of the natural marsh. Some of that is in response to the
abandonment of maintenance ditching but some of the pannes have formed due the formation of
microlevees along the ditches (Miller and Egler 1950).

Open Marsh Water Management

Open marsh water management (OMWM) is a method of saltmarsh mosquito control that
advocates source reduction and biological control through the use of selective channel and pool
creation in mosquito producing areas. This technique focuses on mosquito breeding sites and
uses non-tidal ditches and ponds to create habitat for killifish (Fundulus spp.) which feed on
mosquito larvae. The lack of maintenance ditching has favored the gradual increase in various
panne habitats including open water pannes. Typically, the ditches accumulate sediment at their
upstream terminus, and gradually fill in a downstream direction. Pannes typically form adjacent
to the uplands. OMWM is considered a more ecologically sound alternative compared to
indiscriminate parallel ditching or chemical pesticide use (Wolfe 2005).

To adapt OMWAM to ditched marshes, the initial federal permit identified the types of OMWM
practices that could be used and required the creation of a committee composed of resources
specialists, scientists and regulatory staff to pool their knowledge base about retrofitting ditched
marshes with OMWM. Mosquito control staff identified marshes with significant levels of
mosquitoes and developed preliminary control plans. The committee reviewed each project on-
site and at the end of each year reviewed all of the new proposals and finalize the design.

Three OMWM activities were implemented at Barn Island in 1987, in the early stages of
OMWM implementation. These techniques successfully controlled mosquito populations for
approximately 20 years. Due in part to sea level rise and to the “closed” nature of these initial
systems (i.e., no direct tidal connection), in some cases the marsh areas surrounding these
systems became saturated, retaining water in marsh vegetation or creating open areas that were
conducive to producing mosquitoes. The initial OMWM systems continued to hold fish and
control mosquitoes; however the surrounding areas now produced mosquitoes. These new
mosquito-producing sites were regularly inspected (in addition to other known mosquito-
producing sites) and treated for mosquito larvae using approved pesticides. In 2014, an OMWM
plan approved in 2009 was implemented. Nearly 100% control of larval mosquitoes was
achieved.
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Management Recommendations/Options

e Avoid OMWM activities in:

0 Priority research areas including SET sites and micro-relief plots

o0 Avoid OMWAM activities including the use of tidal ditches in the panne complex
between Dike 3 and Bloom’s Point.

e Monitor the thick layer fills in the tidal marsh and sea level fen to determine what the
consequences of using this new technique are. An assessment report should be presented to
the OMWM site committee for review.

o0 Disposal sediments on the west side of Impoundment 2 contain numerous Phragmites
rhizomes. This area will likely require treatment and removal of Phragmites. Monitor
and report findings to the OMWM site review committee.

e Consider the installation of a structure such as marine plywood in Impoundment 3a to re-
flood the panne areas. If this action is implemented, assess the ecological services by the
brackish water pannes in this location.

e Monitor areas where OMWM was implemented to ensure that an acceptable level (95-100%)
of mosquito control was achieved.

Pannes & Pools

There are three commonly recognized panne types in Connecticut, forb pannes, stunted smooth
cordgrass (Spartina alterniflora = Sas) pannes and open water pannes. By definition, pannes do
not always have standing water while pools are permanently filled with water. Pools may contain
aquatic vegetation such as widgeon grass (Ruppia maritima) and less commonly horned
pondweed (Zannichellia palustris). Today, pannes are the dominant habitats on the high marsh.

Area of all three panne habitat types (forb, Sas and open water) have been increasing since 1947
at BIWMA, with open water pannes increasing particularly rapidly in the last 20 to 30 years.
Pool habitat is also increasing. Open water panne is a natural and important habitat of the tidal
marsh and the conversion of high marsh vegetation to open water panne should not be
considered a form of marsh loss but of habitat change. Forb and Sas pannes are the dominant
high marsh habitats today and open water pannes are increasing. The increase in this habitat type
may reflect a return to pre-ditching dominance by pannes as described by Miller and Egler
(1950).

There have been suggestions to drain additional panne habitat at Barn Island and elsewhere. The
extent of panne habitat on the natural marsh is poorly known but various historic photographs
(Figure 15) demonstrate that in portions of the tidal marsh, open water panne can be the
dominant habitat. Miller and Egler (1950) make reference to the natural marsh containing 20%
panne habitat. There are no data to indicate the current percentage of Barn Island tidal wetlands
that support panne habitat.
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Figure 15. Historic photographs showing the abundance of open water panne habitat in three tidal marshes in
Connecticut prior to ditching. From left to right: Quinnipiac River marsh (1917), marsh near Morris Cove (~1915)
and Westbrook (Nichols, 1920). The first two images are from DEEP archives.

Wetlands were acquired at Barn Island to help offset declines of waterfowl and shorebirds in the
Atlantic Flyway. In the late 1940’s, restoring panne and pool habitat through the cessation of
ditching or plugging ditches may not have been a viable management option given that
Stonington had paid to construct ditches in the early 1930’s. Today, pannes and pools are
returning to the Barn Island marshes and there has been an increase in shorebird and wading bird
use of the marsh.

Sea Level Fen and Black Gum Forested Wetlands

Sea level fen is a rare coastal community dominated by shrubs and grasses that occurs on the
seaward slope of uplands on freshwater peatland. Typically just a few meters wide, it is the
habitat for the state endangered yellow thistle (Cirsium horridulum) and perhaps seacoast
angelica (Angelica lurida). This community is continuously moving inland and uphill as the
wetland substrate moves inland. When this wetland is colonized by the black gum tree (Nyssa
sylvatica), the grass/shrub phase fen disappears. It appears to be the spread of the black gum
forested wetland that is the main cause of the declining state of this habitat at Barn Island. The
spread of Phragmites is also contributing to the decline of fen habitat.

Management Recommendations/Options

e Consider removal of shrub thickets to create habitat that fen can occupy in the future. For
example, there is a low ridge of shrubs between Impoundment 5 and a Cladium fen to the
east. This had been pasture in 1947. Assess the need to remove shrubs on the sandy ridge to
the west of the Brucker Marsh Creek. Actions such as this may be necessary to provide
critical habitat for the endangered yellow thistle.

e Implement Phragmites control in the marsh between Impoundments 4 and 5. The goal is to
restore the previously diverse sea level fen and Schoenoplectus vegetation. Removal of
Phragmites also facilitates future marine transgression of the salt marsh.
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Marine Transgression

There has been a continuous but gradual marine transgression of the marsh vegetation and the
Panicum fen at BIWMA since the first vegetation observations in 1947. Long-term studies of
marsh vegetation enable the development of a conceptual model for marsh migration
(transgression) into upland habitat as follows:

e The black-grass (Juncus gerardii) belt undergoes a form of erosion, the underlying peat is
washed away by groundwater when the peat becomes aerobic.

e Black grass seeds wash into the lower slope of the switch grass (Panicum virgatum) belt
directly inland, and gradually the black grass belt is reformed with a thin layer of black
grass peat over switch grass peat.

e The Panicum belt (i.e., fen) gradually migrates to higher ground as sea level raises the
ground water table.

¢ Salt marsh panne vegetation colonizes the eroded edge as it is low in elevation and soil
water chemistry is polyhaline.

e These changes occur over the course of 20 years and the cycles repeat.

Historic practices of clear cutting and farming at Barn Island likely caused the loss of the black-
gum forested wetland and its replacement by the Panicum fen. As these fields and pastures were
abandoned, young black gum forests have reestablished and occupy the same habitat zone as the
fens. The Juncus belt also migrates into the understory of black gum, and these trees at the
lowest elevations are dying due to inundation (Figure 16).

Figure 16. Evidence of marine transgression. A 2014 image of recently dead black gum on west side of the upland
forest between Impoundment 2 and 3, Barn Island Wildlife Management Area, Stonington, CT. The stone wall
crossing the marsh is believed to have been constructed at the edge of an upland field. Today salt marsh lies between
the stone wall and the forest edge.
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Submerged Aquatic Vegetation

The once productive beds of eelgrass (Zostera marina) in Little Narragansett Bay have since
been replaced by a massive bloom of the drifting algae Cladophora sp. (Figure 17). This has
caused a loss of ecological services on the bay and algae flotsam is smothering the low marsh
vegetation and decreasing the productivity of the low marsh.

Historically, eelgrass was so abundant it was harvested from the bay, dried and used to create
insulation for homes. In the 1970’s, upland border wracklines were largely composed of eelgrass,
a testament to the presence of eelgrass beds in the bay. However, by 2002, the beds were absent
in the bay. Additional observations are presented in case study for Little Narragansett Bay
(http://www.lisrc.uconn.edu/eelgrass/index.html). The cause of the shift from eelgrass to
Cladophora is nitrogen enrichment from two sewage treatment plant discharges to the
Pawcatuck River (Dostie and Vaudrey 2014).

Cladophora 80 cm thick in places’
(= 13J880 g DW m-Z =30 Ibs m-z)

<

1

Figure 17. Biomass of Cladophora in Little Narragansett Bay (Dostie and Vaudrey 2014).

The ecological literature describes the impacts of the shift from eelgrass to algae on ecological
services of the shallow water systems like the bay. However, for this report, the physical impacts
of these algae upon the tidal marshes of BIWMA are emphasized. Figure 18 shows summer
Cladophora algae on the bayward edge of the Headquarters Marsh. Bare areas of peat are
locations where the flotsam has caused the loss of smooth cordgrass. The loss of smooth
cordgrass rhizomes might weaken the peat and make the wetland edge more prone to erosion by
wave action.
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Figure 18. Bayward edge of Headquarters Marsh showing Cladophora flotsam on the low marsh and bare areas of
peat at Barn Island Wildlife Management Area, Stonington, CT. (Photos: Rozsa 2013)

This same type of ecosystem shift has been documented in Mumford Cove, Groton. In 1993, the
sewage treatment outfall pipe to the cove was removed and macroalgae disappeared within a
year or two. It took 15 years for the recovery of the eelgrass beds. There is a bi-state plan
(Dillingham 1992) for the Pawcatuck River that endeavored to identify management issues and
establish management priorities. However the plan was drafted before the ecosystem shift from a
bay dominated by eelgrass to one dominated by algae occurred.

Management Recommendations/Options

The states should consider reviewing this plan, identifying the accomplishments and emerging
issues. It will require the cooperation of the two states to develop and implement a nitrogen
reduction plan for Little Narragansett Bay.

Recreation

Hunting, trapping, fishing and wildlife observation are priority public uses of Wildlife
Management Areas. Hunters are required to wear fluorescent orange and all other visitors to
BIWMA are encouraged to do the same during hunting season. Hunting continues to be an
important activity at BIWMA, occurring during the following seasons:

e Spring Turkey (April/May)

e Small Game (Jan/Feb, Sept, Oct — Dec)

o Waterfowl (Sept — Mar)

o Fall Archery — Deer (Sept — Nov, Dec) and Turkey (Sept — Nov, Dec)

o Fall Shotgun — Deer (Mid [A season] or Late Nov — Dec [B season]) and Turkey (Oct)
e Muzzleloader — Deer (Dec)

Pheasants have historically been stocked for hunting at Barn Island. For the years 2000- 2012
between 368 and 600 birds were released annually, with an average of 485 pheasant per year.
According to the DEEP website, in 2014, 365 birds were scheduled for release at BIWMA. A
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map of BIWMA on the website shows that pheasant (release) areas are in the coastal marshes on
both sides of the dikes and in one of the eastern, upland fields of the former Stewart Farm.

Data provided by the Wildlife Division indicates fewer than 10 deer were taken annually by bow
hunters during the past decade. Numbers for muzzleloader and shotgun hunting were not
available.

Based on information supplied by DEEP, there has been little or no trapping at Barn Island
during the past ten years. This may be due to the relatively small area of freshwater wetlands,
which is the preferred habitat for the furbearing animals targeted by trappers. Trapping season
runs from November thru March.

The Wildlife Division has conducted waterfowl breeding season surveys at Barn Island for the
past 20 years. Raw data of waterfowl observations were received, but no summary or
interpretation of the results. Data on number of waterfowl taken by hunters available. Barn Island
is located in the State’s South Zone which allows waterfowl hunting in the 2014-15 season
beginning September 15 for Canada Geese and ending March 10 for Snow Geese.

The Connecticut Hunting and Trapping Guide, Migratory Waterfowl Hunting Guide and
Connecticut Angler’s Guide, published annually by the DEEP, provide detailed information on
season dates, licensing and permit requirements, bag limits, hunting hours and other rules and
regulations. These guides are available annually at town halls or on the DEEP’s website
(http://www.ct.gov/deep).

Other activities that occur at BIWMA include: shell fishing, swimming, boating, horseback
riding, walking, research, trail construction, and game management and stocking.

The three principal report authors and two student summer research assistants spent a total of
over 650 hours on site at BIWMA during 2013 and 2014. During that time we observed a large
variety of recreational uses. As a start on quantifying these activities, the number of users were
counted for 8 hours (8am - 4pm) on a weekday and weekend day with good weather during July
2014 (Table 9).

The Stewart Road entrance is used much less than the approach from Palmer Neck Road. On
about half of the times BIWMA was visited by the report authors and student researchers, there
were no cars at the trailhead. Most of the other times there was one car and on one occasion there
were two cars.

In addition to the above uses horseback riders and hunters were observed on the trails at different
times of year. A few mountain bikers were seen on the trails, but considerable evidence of trail
modifications to enable passage for mountain bikes over obstacles was observed. Evidence of
conflict among different types of users was not observed, nor did we see users off of the trails.
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Table 9. Number of visitors and observed activities entering the main trail from Palmer Neck Road at Barn Island
Wildlife Management Area, Stonington, CT on two days during July 2014 (8am-4pm).

Sunday, Thursday,
Activity July 13 July 17
Walking 39 9
Dog walking 25 14
Jogging 3 3
Birding 3
Biking 6 6
Fishing 4
Research 10
Swimming 2
Picnicking 2

DEEP’s Boating Division does not collect statistics on usage and types of boaters at this location,
however it is known as a very popular facility that can fill to capacity on weekends and holidays.
The majority of those using the boat launch facility do not stay in the waters near BIWMA.
However, the parking lot is also used by visitors without boats for hunting and other recreational
activities on site.

Summer student research assistants monitored also the number and types of boats transported
into the boat launch area at end of Palmer Neck Road. Many of the vehicles without boats simply
used the boat launch area to turn around.

Table 10. Visitation to boat launch at Barn Island Wildlife Management Area, Stonington, CT.

Type of vehicle Sunday, Thursday,
July 13, 2014 July 17, 2014

Power boats 44 37

Kayaks 20 6

Wind surfers 0

Canoes 5 1

Jet ski 3

Sailboats 0

No boats 60 26

Management Recommendations/Options

A detailed and systematic evaluation of public use of the BIWMA should be conducted.
Techniques should include observation of activities during all times of the year, throughout the
WMA, and creation of a survey instrument to be administered to visitors.
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Research

BIWMA has a rich and lengthy history of research, especially in the tidal marshes. Subject
matter has included a wide variety of topics including wildlife (waterfowl management, other
birds, mosquitoes, mammals, fish, invertebrates) marsh restoration, sedimentation, effects of sea
level rise, invasive species, plant community ecology, biogeochemistry, and metal pollution. A
complete list of research reports and publications is contained in the research bibliography
(Appendix F). Map T shows locations of some of the known research projects and additional
information about research locations is found in Appendix G. Below is a summary of some of
the key research reports and publications.

William Miller 1948

As a step toward reversing waterfowl declines in the first half of the twentieth century, in 1947
the Connecticut Board of Fisheries and Game provided financial support and on-site housing to
William Miller, graduate student at the Department of Forestry and Wildlife Management,
University of Connecticut. Simultaneously Miller had an opportunity to work with plant
ecologist Dr. Frank E. Egler. Connecticut had acquired nearly all of the tidal wetlands and
adjacent uplands at BIWMA from 1944 to 1946. In the years 1945 to 1947, the State created four
waterfowl Impoundments. Highlights of Miller’s thesis are:
e Provided a description and history of the area including land use, wildlife utilization and
gun clubs,
e Summarized recent management practices including mosquito control, Impoundment
construction, and game management policy,
e Described the vegetation with emphasis on tidal wetlands, mapping the vegetation in the
four Impoundments, and a quadrat study of the headquarters marsh (which would form
the foundation of the classic paper by Miller and Egler, 1950),
e Described the wildlife of the area,
e Described waterfowl food and cover, and
e Made suggestions for management.

Miller’s research was conducted 14 to 15 years after the tidal marshes had been ditched. The
Miller and Egler classic paper describes the vegetation of a recently ditched marsh. In 1974, Dr.
Egler joined Dr. William Niering (Connecticut College) on a field trip and Egler memorialized
his observations in a field trip report. In that report Egler noted that 90-95% of the vegetation had
changed, that it was completely different than the 1947 vegetation!

Alfred Gross (1966)

Gross was a student of Dr. William Niering, Connecticut College, and he completed a Master’s
Thesis on the vegetation of the Brucker Marsh and the temporary Natural Area Preserve (Barn
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Island proper and marshes north to the boat canal) just prior to the CT Board of Fisheries &
Game creating the 5" Impoundment in 1968. Highlights of this thesis are:

e Described the major plant communities

e Established a series of vegetation transects

e Measured peat depths

Wendy Blake-Coleman (1978)

Blake-Coleman was a graduate student at Smith College, North Hampton, MA, and her study
area was portions of the natural marshes (Palmer Neck, Headquarters, Brucker and Davis). The
Brucker Marsh is actually on land that formerly belonged to Ida Barber, and so was not in
Gross’s study area. The highlights of this thesis are:

e ldentified the major tidal marsh plant communities

e Mapped the vegetation

e Replicated the Miller and Egler hoop toss method of vegetation survey on the

Headquarters Marsh

Gross and Miller’s work were 18 years apart, and both had observed a Juncus belt and an
unvegetatated eroded edge at the tidal marsh upper borders. Blake-Coleman’s field work
occurred 11 years after Gross, and by then no Juncus belt existed along the upland border. It
appears that the eroded edge may be caused by the metonic or lunar nodal cycle (18.6 years).
Blake-Coleman’s thesis catches a snapshot of the vegetation during a different portion of the
metonic cycle.

Connecticut College Scientists

Dr. William Niering arrived at Connecticut College in 1953 and in the same year he visited Barn
Island with Dr. Frank Egler. Dr. Niering’s photographs (35mm color slides) starting that year
provides a valuable visual historic record of the vegetation at Barn Island. In the late 1960s, Dr.
Scott Warren and Dr. Paul Fell joined the faculty of Connecticut College and began to contribute
to the understanding of tidal marsh plants and animals. These scientists also had a variety of
students that conducted research at Barn Island and contributed to our understanding of the tidal
wetlands. Highlights of their research contributions include:
e Permanent transects (vegetation and elevation)
e Repeated the hoop toss on the Headquarters marsh in 1988
e Quantified changes in vegetation in the restoring marshes, and compared restoring
marshes to reference marsh to understand rates of recovery for various ecological
services (trajectories).
e Created a micro-relief plot at the Headquarters Marsh and Wequetequock Point marshes
in 1998 (Bellet 2000).
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University of Connecticut Scientists

BIWMA is one of a number of tidal marshes where Dr. Chris Elphick and students are surveying
salt marsh and seaside sparrows as part of a regional study. The sparrow research is being
supported with a recent grant from the Long Island Sound Study, and as a pilot for sentinel
monitoring. In 2013 Chris Elphick and Chris Field established 46 marine transgression plots at
BIWMA wetland/forest margins to quantify existing forest vegetation composition that will
serve as the basis for quantifying and describing future changes in light of accelerating sea level
rise. Min Huang with the CT Department of Energy and Environmental Protection — Wildlife
Division is a collaborator on this grant.

DEEP

Since 2007, DEEP personnel have been participating in a regional mast survey. This entails
estimating the percent of the crown of oak and beech trees with nuts present. At BIWMA only
red and white oak trees have been surveyed. The trees included in the study have red or white
dots painted on their trunks, and some of these may be seen along the main trail connecting the
dikes.

U.S. Fish and Wildlife Service

In October 2014, Ralph Tiner, Regional Wetland Coordinator, USFWS, established a series of
permanent plots marked with wooden stakes on the east side of the creek that leads to
Impoundment 5. This is intended to capture information about the transgression of wetland and
sea level fen habitat. Two forested plots were established in a Nyssa forested basin just north of
the culvert under the Headquarters Road that connects Impoundment 1 and 2.

Research Questions and Recommendations

Greatest Conservation Need Species

e Continue to monitor GCN and State listed species at Barn Island. A comprehensive survey of
the brackish vegetation in Impoundment 3 has not been conducted, and there is the high
likelihood that populations of bayonet grass (Bolboshoenus maritmus) and, in the associated
upland fens, yellow thistle (Cirsium horridulum) occur here. Look for populations of Canada
sand-spurrey (Spergularia canadensis) and seacoast angelica (Angelica lucida).

e The critical habitat of yellow thistle is a dynamic and declining habitat. Monitor changes to
the Panicum sea level fen to determine if management intervention is required to maintain
viable populations of the thistle at Barn Island. This could include the removal of shrubs and
young forest vegetation, such as on the sandy ridges around the Brucker marsh.
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Tidal Marshes, General

Continue to monitor the plant community changes in the tidal marshes.

Continue to monitor surface elevation changes at the Surface Elevation Table (SET)
locations and evaluate the need for shorter term observations to understanding seasonal
elevation changes. For example, do the major elevation changes coincide with the springtime
production of roots?

Use SET locations in the near term to evaluate SLAMM outputs.

Sea Level Fens and the Juncus belt

Refine the vegetation descriptions for the Juncus belt and the Panicum sea level fen. Survey
for State listed species. Capture the transitioning of the lower slope of the fen to the Juncus
belt through a time series of vegetation descriptions. Are there mesic and wet components of
the Panicum fen vegetation? If possible, engage the NRCS to assist in describing the soil
properties the fen habitat. If the soil is a mucky peat, how does it form?

Attempt to capture the transition of the Juncus belt to the eroded edge particularly at the
Brucker Marsh where the soils are sandy and the edge can be several meters wide. Determine
the role of groundwater and precipitation in the creation of the eroded edge. Can intense
rainfall alone contribute to the erosion of the peat? As the edge forms what is the condition of
the lower slope of the Panicum fen — when does Juncus colonize the lower slope above the
eroded edge?

Enlist the aid of the USGS to determine the best ways to evaluate the role of groundwater in
the marine transgression process. Examine groundwater conditions and properties in the
Juncus and Panicum belts and black gum forested wetlands.

Black Gum Forest

Are the groundwater conditions in the black gum forested wetlands the same as conditions in
the Panicum fen? At the boundary with the Oak-Hickory forest, what is the depth to the
water table in relationship to the roots of these trees? How does this relationship change as
sea level rises?

Resurvey of the forest plots established by Dr. Elphick will be useful to identify the rate of
loss of forest edge. Tree loss is lagging behind the actual marine transgression of marsh
grasses, which now occupy the understory for edge forest. The surveys should record the
landward boundary of tidal wetland plants, particularly Juncus gerardii, and also attempt to
locate the boundary between the black gum forested wetland and upland plant communities.
These observations would confirm the changing position of the groundwater table.
Resurvey US Fish and Wildlife Service transects on a 5-year cycle. The forest transgression
transects will also help to quantify the conversion of the black gum forest to emergent tidal
marsh vegetation.
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Impoundment 3 Vegetation

Describe and remap the plant communities at this location and search for rare plants such as
Bulboshoenus maritimus. Does the reed marsh transgress into sea level fen, and is the process
similar to that of the salt marsh? It is remarkable that the brackish reed marsh did not convert
to cat-tail or common reed during the many decades of impounding. The brackish reed
vegetation is one of the best examples of this habitat outside the Connecticut River.

Photostations

Continue to collect photographs at the Miller and Egler stations on a five year cycle. The
stations in the impounded marshes need to be relocated.

Review the Niering digital photos to determine if any of those should be part of the
photostation network.

Digitize the Blake-Coleman slides and identify slides that might be useful for the
photostation network.

Digitize the Rozsa slides, the majority of which were used to record vegetation change in the
Impoundments following tidal flow restoration.

Marsh Change

Remap vegetation in the Impoundments and natural marsh areas. Do this at a frequency to
determine if there are vegetation changes that may be driven by the metonic cycle. These
observations can be used to compare to the SLAMM model projections.
0 Update vegetation change monitoring procedures:
= Digitize and georeference the vegetation maps of Blake-Coleman (1978). The
ideal goal would be to remap these areas in their entirety.
= A less intensive approach is to select strategic marsh panels bounded by
mosquito ditches and delineate vegetation with GPS. This could be a
companion dataset at photostations.
= Resurvey the microrelief plot at the Headquarters Marsh and Wequetequock
Point Marsh.
= Resurvey the Headquarters Marsh using the hoop protocol of Miller and Egler
(1950). Review the protocol to determine if there are ways to simplify the
methodology and/or the diameter of the hoops (3 meter).
Resurvey the two marine transgression plots every 5 years.

Pannes and Pools

Conduct a study of pannes at Barn Island, including the variety of pannes and pools present
(e.g., pools formed in associated with ditch filling versus pannes resulting from ditch
microlevees; pannes in both salt and brackish marshes). Adamowich and Roman (2005) may
have used BIWMA in the New England study of panne. If so their data could provide an
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important baseline to expand the study of panne habitat at Barn Island. The unditched marsh
at Barn Island (proper) might be an important reference site.

Establish criteria regarding the types of field survey and ecological assessments that would
be required prior to altering panne habitat.

What are the wildlife food resources in salt and brackish pannes and how do they vary
seasonally? Does seasonal variation in food resources among panne types influence foraging
behavior by shorebirds? Little is known about the ecological services of salt and especially
brackish marsh pannes. The no maintenance ditching policy has evidently led to restoration
of pannes, but there has been no documentation of this recovery or studies to show how
restoration pannes/pools compare to these habitats as control sites (e.g., unditched tidal
marshes).

Submerged Aquatic VVegetation

Review the degradation of Little Narragansett Bay with the coastal programs of Connecticut
and Rhode Island (under the bi-state plan) and determine how, if at all, the plan should be
revised in order to reduce nitrogen loadings to the Pawcatuck River. Another approach is to
review the trend of bay degradation with the DEEP Water Bureau under the requirements of
the 305(b) of the Federal Clean Water Act

Uplands
One of the main recommendations from the 2014 Education and Research Meeting was that

research on the uplands at Barn Island should be a priority because so much emphasis has
already gone into research in the tidal wetlands.

Continue analysis and interpretation of upland vegetation samples from 2014.

Further characterize the composition, structure, and function of the coastal black gum forest
and locate extent of occurrences of this community throughout the Connecticut and Rhode
Island coastline.

The field system at the former Stewart Farm would be a suitable location for experimenting
and monitoring various management techniques, such as mowing, chemical treatment and
controlled burning, utilized to maintain an early successional stage of growth.

Wildlife

Set objectives for the management of marsh birds including the role of pannes in the
management scheme. That scheme should also consider other factors that lead to
disturbances that disrupt bird use such as recreational activity and unleashed dogs that have
been observed chasing birds in the marsh.

Establish a regular breeding bird survey that includes all major habitats at BIWMA.
Encourage visitors to engage in “citizen science” programs like eBird. eBird users have
recorded 248 species at BIWMA as of March 18, 2015.
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Unauthorized and lllegal Activities

BIWMA is closed to the public from % hour after sunset until ¥2 hour before sunrise except for
fishing, certain types of hunting, and other activities authorized by the DEEP. By regulation,
dogs must be kept on a leash no longer than 7 feet and under the control of their owner, except
while in the act of hunting or being trained for hunting.

During the two years we visited Barn Island and discussed the area with DEEP personnel we
were made aware of the following unauthorized or illegal activities.

Numerous dogs off leash, and occasionally chasing marsh birds.

Numerous ad hoc trails being formed, many leading from contiguous residential property.
Occasional motor bike activity.

Youth drinking parties, particularly at the parking area near Stewart Road, were
mentioned by a number of DEEP personnel familiar with the site.

A rather elaborate “fort” or encampment was found on Sassafras Island, near Barn Island
proper.
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APPENDIX A. Maps

A. Named Features

e

& ¥ - b . ! st

[ .

Stewart Parking'tot .

Stewart Farm
Impoundment | Headquarters Road

| . Impoundment IH
Impoundment h‘-_

Impoundment Illa
Headq___ua_l:ters Bidsg: Impoundment 1V
erNegkMarsh 1 5 ESg , ‘ Impoundment V

N pns
Boat Launchy " <
W Cook's | 0' ; Brucker Marshy

Stepping Stone Creek!

Parting Cove st d
Continental Marsh

“‘,‘ y _ Osbrook Creek

Bl Ass Stepping Stone Cove

Pawcatuck Point

Little Narragansett Bay . Perch Island

N

Pawcatuck River
N X

Map A: Named features in and around Barn Island Wildlife Management Area, Stonington, CT. Red line
indicates boundary of the wildlife management area, blue lines indicate major roads.



B. Parcel Acquisition History by Decade

decade

Map B: History of Acquisition, Barn Island Wildlife Management Area, Stonington, CT. Numbers indicate parcels in Table
1. Land area acquired by decade — 1940s: 428.2 acres (41.9%), 1950s: 145.0 acres (14.2%), 1960s: 152.3 acres (14.9%),
1970s: 72.8 acres (7.1%), 1990s: 23.8 acres (2.3%), 2000s: 194.0 acres (19.0%), 2010s: 5.8 acres (0.6%).
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Map C. The boundary of Barn Island Wildlife Management Area, Stonington, CT parcels are shown in black.
Tidal wetlands are shown with diagonal hatch (white polygons are upland within tidal wetland). Numbers 1 -5
identify the five former impounded marshes. A = Palmer Neck, B = central uplands, C = Stewart Farm site and D
= Burdick peninsula. Elevation ranges from 0-94 ft. 12.5% of area is >1 ft elevation, 47.7% between 1 and 20 ft,
26.3% between 20 and 50 ft, and 13.5% >50 ft.
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D. Access, Trails and Firebreaks

Access, Trails,
and Firebreaks

firebreak

unimproved road

trail

individual access

e dirt access road

— naved roads

Map D. Access and major trails at Barn Island Wildlife Management Area, Stonington, CT. Numbers 1-2 indicate
major access points, 3-9 minor or potential access points. Stars indicate potential locations for signs with trail
maps. Double stars indicated current location of trail map sign. Minor trails that do not lead to access points are

not shown.
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E. Wetlands and Streams

g l /\f‘.’i.
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9 .

Streams

Wetland Type (Area within BIWMA)

- Estuarine and Marine Deepwater (10.0 acres)
|| Estuarine and Marine Wetland (298.7 acres)
E Freshwater Emergent Wetland (4.0 acres)

I Freshwater Forested/Shrub Wetland (103.6 acres)
| Freshwater Pond (Outside WMA)

Map E. Wetlands and streams at Barn Island Wildlife Management Area, Stonington, CT.
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F. Surficial Materials

ﬁ

\

Surficial Materials (Area within BIWMA)

|:] Gravel

:' Salt Marsh and Estuarine Deposits (229.7 acres)
\:| Sand and Gravel (25.6 acres)

\:I Sand and Gravel overlying Sand

- Swamp (18.4 acres)

|| Thick il

\:' Till (702.6 acres)

- Water (62.0 acres)

Map F. Surface material composition within Barn Island Wildlife Management Area, Stonington, CT.
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G. Soils

Soil Category

- Bedrock Controlli

! Glaciofluvial (50.8 acres)

- Organic (45.0 acres)
- Organic - Tidal(287.2 acres)

|| Till(577.0 acres)

- Till - Poor Drain(53.1 acres)

- Urban Influenced
- Water(25.2 acres)

Map G. Area of each soil category within Barn Island Wildlife Management Area, Stonington, CT is listed in
parentheses. If no number is listed category does not occur within the WMA.



H. Aerial Photograph - 1934

Y

Map H. Aerial photograph of Barn Island Wildlife Management Area, Stonington, CT, 1934.



I. Aerial Ph

Map I. Aerial photograph of Barn Island Wildlife Management Area, Stonington, CT, 1965.



J. Aerial Photograph - 1990

Map J. Aerial photograph of Barn Island Wildlife Management Area, Stonington, CT, 1990.

A-10



K. Aerial Photograph - 2012

i

Map K. Aerial photograph of Barn Island Wildlife Management Area, Stonington, CT, 2012.




L. Current Vegetation

Vegetation Classes
[ | developed (1.7 ac; 0.2%)
[ ] fields(34.6 ac; 3.3%)

f
[ estuarine marsh(305.5 ac; 29.4% ‘ {

:| shrub wetland (19.1 ac; 1.8%)

D] young forested wetland (1.8 ac; 0.2%)
B moderate-aged forested wetland (1.8 ac; 0.2%)
- older forested wetland (90.8 ac; 8.7%)

|| upland woodland (18.0 ac; 1.7%)

E young upland forest(161.7 ac; 15.6%)

- moderate-aged upland forest(73.7 ac; 7.1%)
B older upland forest  (329.6 ac; 31.7%)

Map L. This layer was created using aerial photographs from 1934 and 2012 and the wetland layer from the
National Wetlands inventory. Map includes adjacent parcels of potential interest (outlined in orange) at Barn
Island Wildlife Management Area, Stonington, CT.
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Definitions of Vegetation Classes

Developed — human dominated areas such as parking lots, buildings, driveways.

Fields — areas of open vegetation in 2012 that is not within wetland boundaries

Estuarine marsh — open vegetation with tidal influence

Shrub wetland — areas dominated by shrubs or sparse trees (from the 2012 aerial photo) that are within wetland
boundaries

Young forested wetland — wetland areas that are currently forested (2012 aerial) but were open fields in the 1934
aerial

Moderate-aged forested wetland — wetland areas that are currently forested (2012 aerial) but were open forest or
shrub lands in the 1934 aerial

Older forested wetland — wetland areas forested both currently and in 1934

Upland woodland — areas dominated by shrubs or sparse trees (from the 2012 aerial photo) that are outside
wetland boundaries

Young upland forest — upland areas that are currently forested (2012 aerial) but were open fields in the 1934 aerial

Moderate-aged upland forest — upland areas that are currently forested (2012 aerial) but were open forest or shrub
lands in the 1934 aerial

Older upland forest — upland areas forested both currently and in 1934
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M. Cultural Sites

Map M. Culturally significant sites at Barn Island Wildlife Management Area, Stonington, CT.
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N. Potential New England Cottontail Habitat

=h
[ O

Map N. Potential areas for managing vegetation for New England Cottontail habitat at Barn Island Wildlife
Management Area, Stonington, CT. Red outlines indicate potential areas. Colored squares indicate vegetation
types (yellow = young forest, brown = red oak forest, see Figure X for additional details. Area of potential
management sites are 1 =16.6ac,2=4.6ac,3=179ac,4=20.3ac,5=53ac,6=94ac, 7=12.7
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O. Vegetation Composition

Vegetation Type
Black Gum Seepage
Red Maple Wetland

Red Oak/Flowering Dogwood/Yellow Birchgs
Black Oak/Black Hucklebemy

n W m u

Young/Tranistional Forest

Map O. Vegetation composition in Forests at Barn Island Wildlife Management Area, Stonington, CT. Colored
squares indicate forest type at 276 plots sampled in summer 2014. Background colors indicate habitat types based
on aerial photographs and wetland layers and follow Map L.
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Trail Map
Type

major trail
= minor trail

no maintenance
proposed closure

unimproved road

Map P. All existing trails at Barn Island Wildlife Management Area,
Stonington, CT. Unimproved roads include the firebreaks. Trails labeled #1
have impact on wetland areas. Those labeled #2 lead onto the adjacent
Davis property. The trail labeled #3 leads to a potential access point on
Greenhaven Road.



Q. Invasive Plants

# Invasives per plot

<VALUE>
. o
s
B s- 10
B 11-20
[ ]21-30
[ ]31-50
[ 51 - 100
B 01-150
B i51-254

Map Q. Predicted abundance of invasive species at Barn Island Wildlife Management Area, Stonington, CT.
Colors indicate predicted numbers of individual of all invasive species combined per plot. Values are predicted
based on interpolation from 276 vegetation plots and 192 additional plots to measure invasive species along trails.
Lines indicate major trails.
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R. Invasive Plant Sampling Points

kS 7

# Invasives per plot

Map R. Location of invasive species plots (squares) at Barn Island Wildlife Management Area,
Stonington, CT. Colors indicate total numbers of invasive plants per plot. Lines indicate major trails.
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Map S. Parcels of potential interest near at Barn Island Wildlife Management Area, Stonington, CT. Numbers
refer to parcels in Table 7.
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T. Research Activities

() elevation/plants

() forest transgression transect
@ marsh elevation benchmark
() photostations

@ vegetation transect

Map T. Locations of various research activities at Barn Island Wildlife Management Area, Stonington, CT
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APPENDIX B. Plant Species

Plant species observed at Barn Island Wildlife Management Area, Stonington, CT by the report
team during 2013 and 2014.

Acer rubrum

Agrostis gigantea
Ailanthus altissima
Amelanchier canadensis
Andropgon gerardii
Andropogon virginicus
Asclepias syriaca
Asclepias tuberosa
Baccharis halmifolia
Baptisia tinctoria
Berberis japonica
Betula alleghaniensis
Betula lenta

Betula papyrifera
Betula populifolia
Carex intumescens
Carya sp.

Celastrus orbiculatus
Chichorum intybus
Chimaphyla maculata
Clethra alnifoiia
Cynanchum rossicum
Dactylis glomerata
Dennstaedtia punctilobula
Desmondium canadensis
Dichanthelium clandestinum
Dioscorea villosa
Distichilis spicata
Eleagnus umbellata
Eragrostis spectabilis
Euonymus alatus
Eurybia divaricata
Euthamia graminifolia
Fagus grandifolia
Frangula alnus
Fraxinus americana
Gaulussacia baccata
Ghaphalium uliginosum
Hamamelis virginiana
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Hypericum sp.
Hypochaeris radicata
Ilex opaca

Iva frutescens

Juncus gerardii

Juncus tenuis

Juniperus virginiana
Leersia oryzoides
Leersia virginica
Lilium superbum
Lindera benzoin
Lonicera japonica
Lonicera maackii
Microstegium vimineum
Morella caroliniensis
Nyssa sylvatica
Oclemena acuminata
Osmunda regalis
Osmundastrum cinnamomeum
Panicum virgatum
Parathelypteris novaboracensis
Parthenocissus quinguefolia
Paspalum sp.
Phragmites australis
Picea sp.

Pinus strobus

Plantago sp.

Pyrola americana
Quercus alba

Quercus alba

Quercus coccinea
Quercus rubra

Quercus veluntina
Rhododentron sp.

Rhus coppilina

Robinia psuedoacacia
Rosa multiflora

Rubus allegheniensis
Rubus flagellaris

Rubus sp.

Rudbeckia hirta
Sassafras albidum
Schizachyrium scoparius
Scutellaria lateriflora
Smilax rotundifolia
Solidago altissima?



Solidago juncea
Solidago rugosa
Sonchus arvensis ?
Spartina alterniflora
Spartina patens
Spartina pectinata
Spiranthes vernalis
Symplocarpus foetidus
Thalictrum pubescens
Trifolium aureum
Trifolium repens

Tsuga canadensis
Vaccinium corymbosum
Viburnum dentatum var. lucidum
Vitis labrusca
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APPENDIX C. Researcher and Educator Meeting
October 8, 2014

The Barn Island Wildlife Management Area (BIWMA) is actively used for research and
environmental education. In order to more fully understand how BIWMA is used for these
purposes an online survey (see appendix A) was developed and distributed to 27 individuals
(see appendix D) known to have been involved in research and/or education at BIWMA. Seven
individuals responded to the survey (see appendix B and C). Nine individuals attended a
meeting convened at Connecticut College on the morning of August 4, 2014 to further discuss
needs and issues.

Attendees: Lisa Gilbert, Mystic-Williams Maritime Studies; Chuck Mulligan, New London
Science Magnet HS; Chris Elphick, University of Connecticut; Bob Askins, Connecticut
College; Frank Bolen, University of Connecticut; Kelly Matis, Mystic Marinelife Aquarium,
Corrie Folsom-O’Keefe, National Audubon, Connecticut; Rich Orson, Consulting Researcher;
Chris Field, University of Connecticut. [Note, while Scott Warren is part of the planning team,
he also has several decades of experience conducting research and instructing college students
about the ecology of tidal marshes at Barn Island.]

Planning Team: Glenn Dreyer, Ron Rozsa, Chad Jones, Scott Warren

Ron Rozsa opened the meeting with introductions around the room, followed by a 30-minute
powerpoint presentation that served as an orientation on named places, acquisition history, the
purpose of management areas and summarized the research. Chad Jones provided a powerpoint
presentation about his vegetation surveys of the upland vegetation. He described the vegetation
survey techniques used at each point (about 300 points, one per hectare). He showed a new trail
map, some historic aerial photos and an invasive hotspot map.

Ron then reviewed the survey questions and responses. Additional suggestions and comments
were requested from the attendees. The responses and recommendations have been organized
by topics covered. We list the recommendations that emerged from the discussions. There are
not the recommendations of the planning team.

Conflict between hunting and educational groups

Kelly Matis expressed concern about bringing out educational/ family groups who were
frightened by the sound of firearms. Rich Orson suggested striving for a balance between
hunting and education.

Bob Askins provided an explanation of how hunters supplied much of the conservation impetus
and funding for BI. Much of the early land acquisition was possible using fees for hunting
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equipment and licenses. The system of wildlife refuges and management areas set up in the past
century along the migratory flyways helped to reduce long-term bird population declines.

Many of the attendees were not aware of the contribution of sportsman to land acquisition and
management.

Recommendations:

1. Provide information about the contribution of sportsmen to wildlife conservation efforts at
Barn Island. Use interpretive panels, website and QR codes (using smartphones the codes
locate a website containing information).

2. Post a calendar at the entrances to inform about the public about when and where hunting
may be occurring.

Volunteers

There was discussion about how volunteers could be organized to help with education,
communication and maintenance. It was also suggested that a coordinator should be identified
that could help to organize volunteers for priority projects. There are various sources of funding
that might be available for projects. There is a current trend for corporations and others to offer
volunteer days with lots of people for a number of hours to do a particular project. A list of Bl
projects could be developed for that purpose. Consider the creation of the “Friends of BI.”

Recommendations:

1. Identify projects and activities that could lend themselves to volunteers and identify groups
that are interested in conducting volunteer actions. It may be possible to secure some level of
funding for a volunteer coordinator from the Long Island Sound Study or LIS Futures Fund,
especially once the management plan is in place.

Bird Viewing

Ron inquired about ways to improve viewing shorebirds (as identified in the online survey).
Chris Elphick suggested that Bl is a good location to set up blinds near pools of water, with
access trails placed so birds are not scared off as people enter the blind. These are common in
Europe, not available in CT. Possible locations include Impoundment 1 — accessed from the
Headquarters Road and the “elbow” of dike 3 where there is a small forested island that could
be used as viewing area.

Recommendations:

1. Identify strategic locations to improve viewing of marsh birds.
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Research Priorities It was noted that Bl is the largest location with a large salt marsh system
adjacent to intact, contiguous, undeveloped upland from NYC to somewhere in Maine. This
makes the site extremely significant for research and wildlife management. Rich Orson
advocated (multiple times) for more study of inland vegetation and wildlife (both terrestrial and
freshwater wetland), since there is already so much known about the tidal wetlands. Once more
is known about the habitats and uses, the site can be better managed and utilized. Chris Elphick
discussed his marsh migration experiments in relation to endangered salt marsh sparrow
species. Barn Island is the perfect location for work to understand where and how to allow a
complete suite of marsh species to move inland with rising sea level.

Recommendations:

1. ldentify historic and on-going research/monitoring. Create and update a GIS coverage,
which would be used to assure that management, research and education activities do not
degrade these critical areas.

2. ldentify research and monitoring priorities. Review and update these priorities on an annual
basis.

3. Identify how Barn Island as a LIS Stewardship Site can contribute to the LIS Sentinel
Monitoring Program.

4. All research and monitoring must secure permission from DEEP. This should not be
confused with collectors permits. Key technical staff throughout the agency should review
proposals.

Funding The Aquarium is a Coastal American Learning Center, which could be the source of
funding for projects. Audubon CT is starting to administer a fund generated by mitigation
payments. The Long Island Sound Futures Fund might supply funding for recommendations in
the management plan report.

Recommendations:
1. Identify education, research and monitoring priorities and identify sources of funding.

Permits and Permissions

This addresses the use of Barn Island for research and education. The 1974 management plan
was reviewed which had established the Palmer Neck Marsh as the tidal wetland area for
education for classes below college level. It was suggested that the more ideal location for this
type of education is the trail that leads to Wequetequock Cove. The trail terminates at a small
sandy barrier beach which provides easy access to the shallow cove for activities such as
seining or searching for marine organisms. There is also a typical tidal marsh available at this
location. Some educators noted that this area is being used for education. No concerns were
raised with regard to concentrating education at this location.
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The 1974 plan recommended that all tidal wetlands be available for research and college level
education.

Recommendations:

1. Create an online form that would allow educators to register planned activities. DEEP can
monitor the registrations to make certain that educators are complying with all requirements
contained in the management plan.

2. Signage explaining education and research procedures needs to be posted. This can appear
on the website, but should also be physically posted on site. A letter explaining procedures
could also be sent to the Southern New England Marine Educators Association, which
could be forwarded to association members. DEEP might also enlist the aid of the State
Department of Education to contact schools regarding the rules for Barn Island.
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Online Survey Questions.
1. Please tell us a bit about yourself.

2. Please describe the activities you conduct. For example: lead field trips staying on trails;
view the marshes and forests; high school field trips venturing into the marshes to identify
plants; use a seine in creeks to examine marine life; conduct research.

3. What habitats do you visit? For example forests, fields, tidal wetlands, and freshwater
wetlands. If you visit specific areas, please identify them by referring to the map attached to
the e-mail invitation to this survey.

4. How many individuals are usually in the groups participating on your visits to Barn Island?

5. Do you have any suggestions for enhancements that would improve your visits to Barn
Island?

6. Are you aware of any user conflicts or any issues at Barn Island that you think should be
addressed by a management plan?

7. A bibliography of Barn Island research was attached to the survey invitation e-mail that you
received. Please review the bibliography and suggest any relevant additions in the space below.

8. Are there individuals or organizations not on the list attached to the e-mail invitation to this
survey who are using Barn Island that we should contact for input?
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Barn Island Wildlife Management Area — Summary of survey of researchers
and educators.

2. Please describe the activities you conduct. For example: lead field trips staying on
trails; view the marshes and forests; high school field trips venturing into the marshes to
identify plants; use a seine in creeks to examine marine life; conduct research.

Researcher Responses:

Conduct research.

field trips for ornithology class - We always stay on the trails.
lead field trips (graduate courses), conduct research
Educator Responses:

Conducted one educational workshop in conjunction with students and staff of Bennie Dover
Middle in New London.

Led family focused programs to identify birds and marsh inhabitants while staying on trails,
lead family focused and student groups to coastline to seine for marine life

identification, student field trips into the marsh to conduct ecological assessment.
Conduct research and lead college field trips venturing into marsh

Have led field trips, but none planned at this time, visit the site occasionally, birding from tails.
Very interested in any efforts to protect additional lands at site.

We use Barn Island for school field trips, summer camp, home-school and also adult programs -
on birding, hiking, salt marsh ecology, coastal studies, explorations etc. Over the years DPNC
has co-hosted walks and programs there with TNC, local land trusts and others. | recently led a
group of adults on a walk there to look at the Venture Smith homestead site, so there's the
whole cultural piece as well. It's a regular place for our full moon hikes and we use the boat
launch for kayak trips in and around Little Narragansett Bay, including going across to Sandy
Point for horseshoe crab surveys (part of a citizen science project through Sacred Heart U).

3. What habitats do you visit? For example forests, fields, tidal wetlands, freshwater
wetlands If you visit specific areas, please identify them by referring to the map attached
to the e-mail invitation to this survey.

Researcher responses:

Tidal wetlands and forest edge throughout the WMA
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The main goal of the field trips is to visit salt marshes, but we also search for birds in fields,
woodlands and thickets.

tidal marshes

Educator responses:

Woodlands, marshes, and coastal rivers

Wequetequock Cove Marsh and forest and fields on walking path
tidal wetlands: HQ marsh and Wequetequock Point marsh

use existing trails

4. How many individuals are usually in the groups participating on your visits to Barn
Island?

Researchers responses:
3-5, but occasionally more
15

10-15

Educator responses:
5-18 participants

3-20

10-20

5. Do you have any suggestions for enhancements that would improve your visits to Barn
Island?

Researcher responses:

No. The salt marshes are already accessible, so | don't think boardwalks or observation
platforms are needed to see birds. A narrow boardwalk into the marsh might be useful

for other types of field trips that focus on plants or invertebrates, however, particularly if this
would help protect the marsh from excessive foot traffic.
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Actually, I think it is very good the way it is now

Educator responses:

Educational events

Additional signage to identify points of interests for individuals and groups visiting area.

Improved shorebird viewing opportunities through creation of shorebird foraging habitat, but
realize that these may be opposed to overall goals for salt marsh management.

6. Are you aware of any user conflicts or any issues at Barn Island that you think should
be addressed by a management plan?

Researcher responses:

There are many dogs off leash on the dikes during the breeding season. I don't think this is an
issue because the dogs seem to stay with their owners on the dikes, but this may warrant further
study. I don't think I've ever seen dogs in the marsh, and even leashed dogs would cause
disturbance from a distance.

sea level rise and wetland loss
Educator responses:
None currently

It is difficult to utilize the area during hunting season due, even with colored vests, families still
find the sounds concerning.

Some conflicts with off-leash dog walkers, but | generally don't encounter any conflicts when |
have visited (generally mornings before or after peak season).
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The original survey responses.

Initial Report
Last Modified: 07/30/2014

1. Please tell us a bit about yourself.

Chris Elphick UCOnn

Robert Askins Dept. of Biology, Connecticut College

Dr. Richard Orson OEC

Chuck Mulligan Science and Technology Magnet HS

MaryEllen Mateleska Mystic Aquarium

Lisa Gilbert Williams College / Williams-Mystic

Patrick Comins Audubon Connecticut

Total Responses 7

2. Please describe the activities you conduct. For example:
lead field trips staying on trails; view the marshes and
forests; high school field trips venturing into the marshes to
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identify plants; use a seine in creeks to examine marine life;
conduct research.

Conduct research.
field trips for ornithology class - We always stay on the trails.
lead field trips (graduate courses), conduct research

Field Trips to explore woodlands, marshes, and the coastal rivers. We have also started using our
SeaPerch units to view and log submerged aquatic vegetation off Bluff Point. We did do one
educational workshop with all of the above in conjunction with students and staff of Bennie Dover
Middle in New London.

Lead family focused programs to identify birds and marsh inhabitants while staying on trails, lead
family focused and student groups to coastline to seine for marine life identification, student field
trips into the marsh to conduct ecological assessment.

conduct research; lead college field trips venturing into marsh

Have led field trips, but none planned at this time. | visit the site occasionally, birding from tails.
Very interested in any efforts to protect additional lands at site.

Statistic

Total Responses 7

3. What habitats do you visit? For example forests, fields,
tidal wetlands, freshwater wetlands If you visit specific
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areas, please identify them by referring to the map attached

to the e-mail invitation to this survey.

Tidal wetlands and forest edge throughout the WMA

The main goal of the field trips is to visit salt marshes, but we also search for birds in fields,
woodlands and thickets.

tidal marshes

Woodlands, marshes, and coastal rivers

Visit Wequetequock Cove Marsh and forest and fields on walking path
tidal wetlands: HQ marsh and Weq Pt marsh

All of the above that can be viewed from public trails.

Statistic
Total Responses 7

4. How many individuals are usually in the groups

participating on your visits to Barn Island?

3-5, but occasionally more

15

10-15

They have not been to Barn Island

5-18 participants

3-20

10-20

Statistic
Total Responses 7

Cc-11



5. Do you have any suggestions for enhancements that

would improve your visits to Barn Island?

No. The salt marshes are already accessible, so | don't think boardwalks or observation platforms
are needed to see birds. A narrow boardwalk into the marsh might be useful for other types of field
trips that focus on plants or invertebrates, however, particularly if this would help protect the marsh
from excessive foot traffic.

Actually, | think it is very good the way it is now

Educational events

Additional signage to identify points of interests for individuals and groups visiting area.
No

| would like to see improved shorebird viewing opportunities through creation of shorebird foraging
habitat, but realize that these may be opposed to overall goals for salt marsh management.

Statistic

Total Responses 6

6. Are you aware of any user conflicts or any issues at Barn
Island that you think should be addressed by a management
plan?

There are many dogs off leash on the dikes during the breeding season. | don't think this is an issue
because the dogs seem to stay with their owners on the dikes, but this may warrant further study. |
don't think I've ever seen dogs in the marsh, and even leashed dogs would cause disturbance from a
distance.

sea level rise and wetland loss
None currently

It is difficult to utilize the area during hunting season due, even with colored vests families still find
the sounds concerning.

No

Some conflicts with off-leash dog walkers, but | generally don't encounter any conflicts when | have
visited (generally mornings before or after peak season).
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Statistic

Total Responses 6

7. A bibliography of Barn Island research was attached to
the survey invitation e-mail that you received. Please review
the bibliography and suggest any relevant additions in the

space below.

Didn't get such a bibliography
| didn't receive the bibliography. There were only three attached files.

Please see: http://www.tidalmarshbirds.org/?page_id=383

Statistic
Total Responses 3

8. Are there individuals or organizations not on the list
attached to the e-mail invitation to this survey who are using

Barn Island that we should contact for input?

Text Response
All of the people | thought of are already on the list.

| didn't see Scott Warren's name on the list
Not at this time.

Corrie Folsom-0O'Keefe (Audubon), Scott Warren (Conn College, perhaps retired), Glenn Dryer,
Suzanne Paton (USFWS), Min Huang (CT DEEP), Chris Loscalzo (New Haven Bird Club,
closcalz@optonline.net), Maggie Jones (Dennison Pequotsepos Nature Center), Avalonia Land
Conservancy.

Statistic
Total Responses 4

C-13



Barn Island Wildlife Management Area — Research & Education Workshop

Invitees.
Name

Frank Bohlen
Chris Elphick
Nels Barrett
Melinda Smith
Rich Orson
Robert Askins
Johann Varekapmp
Ellen Thomas
Jamie Vaudrey
Roman Zajac
Bob Whitlatch
Jeff Ward

David Wagner
Jeffrey P. Donnelly
Maggie Jones
Juliana Barrett
Lauren Rader
Chuck Mulligan
Amy Ferland
Amy Ferland
Patrick Comins
Milan Bull
Mistral Dodson
Bob Dewire

Diba Kahn-Burea
Lisa Gilbert

Dr. Kelly Matis

Organization

UConn Avery Point Marine Sciences
UConn Ecol & Evol. Bio

NRCS Ecologist

Yale Ecol & Evol. Bio

Consulting Ecologist

Conn Coll biology

Wesleyan Earth Sciences

Wesleyan Earth Sciences

Uconn Avery Point Marine Sciences
U New Haven, Bio & Env. Sci.
UConn Avery Point Marine Sciences
CT Ag. Experiment Station, Forestry
UConn Ecol & Evol. Bio.

Woods Hole Oceano. Inst.
Dennison Pequotsepos Nature Center
CT SeaGrant

Project Oceanology, Chief Instructor
NL Science & Tech HS teacher
Groton Marine Magnet HS rep

SE New England Marine Educators
Audubon CT

CT Audubon

New England Science and Sailing
Naturescapes

Three Rivers, Envir. Engineering
Mystic-Williams Maritime Studies
Mystic Aquarium

C-15



APPENDIX D. Bird Species

Birds Seen or Heard on Barn Island 2014

Rarely Observed (1-3 times): 1
Occasionally Observed (4-6 times): 2
Commonly Observed (7-10 times): 3
Frequently Observed (>10 times): 4

This list was compiled by Mary Buchanan, Connecticut College *14, who spent June and July
2014 as a summer research assistant with the Barn Island assessment group. Most of her time
was spent in the uplands, so the frequency of the marsh or coast birds wasn’t noted. Also these
numbers are likely an underestimate since most work was vegetation surveys conducted during
the day rather than early in the morning, so the birds were probably not very active.

Acadian Flycatcher (?) (1)

American Black Duck (marsh)
American Goldfinch (edge of forest) (2)
American Redstart (edge of the forest) (2)
American Robin (forest) (4)

Baltimore Oriole (marsh, meadow) (2)
Barn Swallow (marsh)

Black-and-white Warbler (forest) (3)
Blue Jay (forest) (2)

Blue-gray Gnatcatcher (forest) (2)
Blue-winged Warbler (meadow) (3)
Brown-headed Cowbird (meadow) (3)
Carolina Wren (meadow) (2)

Cedar Waxwing (meadow) (2)
Chipping Sparrow (meadow) (2)
Common Grackle (forest) (3)

Common Yellowthroat (forest, meadow) (4)
Double-crested Cormorant (marsh)
Downy Woodpecker (forest) (3)
Eastern Bluebird (meadow) (2)

Eastern Kingbird (marsh)

Eastern Towhee (meadow/edge) (4)
Eastern Phoebe (forest) (2)

Eastern Wood-Pewee (forest) (4)

Field Sparrow (meadow) (2)

Fish Crow (near road) (1)
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Glossy Ibis (marsh)

Gray Catbird (edge) (4)

Great Black-backed Gull (coast)

Great Blue Heron (marsh)

Great Crested Flycatcher (forest) (4)

Great Egret (marsh)

Green Heron (marsh)

Hairy Woodpecker (forest) (1)

Herring Gull (coast)

House Wren (meadow) (3)

Mallard (marsh)

Marsh Wren (marsh)

Mourning Dove (edge) (3)

Northern Cardinal (forest, meadow) (3)

Osprey (marsh)

Ovenbird (forest) (4)

Red-bellied Woodpecker (edge of meadow/forest) (3)
Red-eyed Vireo (forest) (4)

Red-tailed Hawk (near edge of meadow/forest) (1)
Red-winged Blackbird (marsh, meadow) (4)
Rose-breasted Grosbeak (edge of meadow/forest) (2)
Scarlet Tanager (forest) (3)

Semipalmated Sandpiper (marsh)

Snowy Egret (marsh)

Song Sparrow (meadow) (3)

Tree Swallow (meadow) (4)

Tricolored Heron

Tufted Titmouse (forest, meadow) (4)

Turkey Vulture (meadow, near parking lot) (2)
Veery (forest) (4)

Warbling Vireo (edge of meadow/forest) (2)
White-eyed Vireo (edge of marsh) (4)
White-breasted Nuthatch (forest) (2)

Willet (marsh)

Willow Flycatcher (along marsh)

Wood Thrush (edge of forest) (2)

Yellow Warbler (edge of meadow, edge of marsh) (4)
Yellow-billed Cuckoo (edge of marsh) (1)
Yellow-throated Vireo (forest, along trail) (3)
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APPENDIX E. Trail Brochure by Eagle Scout Phillip Banker

ALVINIXOdddY JdY
S3VYANNog 11V

sajiw ¢ “xouddy =jiesr
urepy jo ybua [ejoL

(sapiw) jsaleu jo syuiod [~
u2amiag] 8oUBS|p “Xouddy E
1salsju] Jo o4 E
souenuz _M_

peoljiey
yealg aiid URqIn N,
|leaL indg #y.

pe1L dooy

peoy |20
sjnoy Alepuoses <~

ISEIEINER] nHu
Baly UopeAISSCQ Ystep| E
younejeog Eo
Alepunog YA, pue|s| ureg
puabaq

saloe zz0| Alslewixolddy sbesioy

R e = — ™ ™| Z10z-010Ud [esy
000'9 005 000’ 005’} 0 0SL 005} den sjiel puers| uieg
5102150

Aeg pasuebeueN a7

/

1D ‘NOLONINOLS ‘VIHV LNIJWIDVNVIN I41T7aTIM ANVISI NHvd

E-1



'CECH-C6E (098) 10 uoisiaiq 3fipiiy
‘SIOLNOSIY DMIDNT JO ND2MNG - UOTIDR]0L ]
JPRIBUIHOAAUT JO JUaULIDADT ‘PI21I02UU0,)
S0 2y a1 1901100 UOLIIULIOfUL [DUORIPPD 0.

1) U0I0.45)

-/ ] dood] noas Log
Aayubg dijiy g [0 As214n00 2.41100.4g

dejq reay,

1D ‘uo)duiuol§

By
JUDWIISBURJA]
IHIPIIA

pue[s| uaeg

LDUIHG/SHE 2108 dap MM

FUSGIM I 40 SYLILD HMOT odf 2]gopnan
‘dpmny Supddvay P Supung moyIHu0))

21 O 42[20 ‘SAINP HOSNIS FULUMY 10.] "HOSDNIS
SUPMY 213 Stranp s 31 Op 0} PASHINOIUD
24p 1ok ‘Hoynpsasd dpafos v sy dSUbLO
JUIISIORY] IDIM 0f P2IInDaL 24D SIFIUIY ISOLY

‘geAte] ounbsow uo
P23 YOIy ‘Ssmouutut 10 yenqey apiaoid seare
1a1ea uedo asoy ] -aoRLINS USIRW AY] U0 Jajem
PIOY O PAJBALD SI S|QUURYD TULDIUUOI-INUL YILm
spuod mo[[BYS JO YI0MIBU B “poyaw siy) Fuis)
“Furpaalq cunbsow [0NUOd puk 1BIELL LSIBL)[BS
2101521 0] pash Su1aq Aou ST Juawageuey
121 Ysiey uadQ) se umouy ‘poyiauw punos
A[[BOTS0[000 QIOW ‘MU Y "PaIo)[e APJUBDIIIUTIS
Sem USIEW 27} JO AT0[090 o1} JeTf} 1M [ontu
0S POUTEIP ‘IOASMOT] ‘SOINUP S5 JeNqey
Supaasq-oymbsow Suneuiuns jo asodand s
JO] 9OBLINS [[SIRUL DY) WOLJ I9BM UTRIp 01 Snp
a1om sayoup oynbsow ‘spp6 | ALres o1 ug
'sondas pue sueiqiydwe
‘SADYIN] “IDOP S|MO ‘SMBL ‘SPIIQFUOS
SpAIq BUIPRM SSPIIGAIOYS [MOJINBM SB 1]INS
sjewe pue sjuepd jo K191BA 3pIM B 0] 31101
pue|s] ureg sayew siy [ "A30]002 s pue|s| wreq
Jo ued [1e are spjai) uado pue ‘saloy poompirey
PAXIUI “SOUSIBW JJEAMISAI] PUE INBMI[ES
“sunyIg
pue Ayderforoyd amyeu ‘Suryojempaiq ‘Suneoq
“Furysyy “Sununy se yons sanrunyoddo uoneaisar
J0OPINO PISL-OT[p[TM JO A1910eA B Surpraoxd
3[Iyst BAJE O} JO San|eA [EDIF0[0Lq AY) 2IUBLUD
PUE WIBJULBLU O} 3JB PUB[S| UJBg 10] S|e0d
JuawageuBW A ], "]V UOLIBIOISSY J|PIIM
Tl PIy [eIepa ] 1) [SNOJY) UOT)UNUIUIE PUE STITR
Surrods TO Xe) 8STOXD TR O] PIATIAP SPUNJ
s paseyaand sem eaae sy Jo uonuod Jolew
v 'ss2004d SuroSuo ue s1 pue | Ul uBdaq
puej siyp Jo uonisinboe :v1S "Avg] NASUBTBIIBN
] Suiapaoq Aadoad paumo-21eIS AI9B-+()06
B S Baly JUSWLTEURA 9JI|P]IA\ PUBIS] Wieg

UON)BULIOJU] [BILIO)SIH

€0/L

"Jejqey Suipaalq

-oynbsow ayeurwiys o3 }dweye ue ur aoeLINs
USTBW 31} WO} I2)Bar UTRIP 01 SQ06] AJ1ed a1

Ul Snp 2Iom SOUONP ASAY T, SaYy24I(T OInbSopy (]
‘stIope[d SUTISOU JO UOTIR[[RISTT ot} pue ([
apransad ay) Jo asn sy uo ueq ay) Apuenodu
JsoL) smep aanseoad woly djay yim yoeqawod
dlRLIRIP B opeW Sty A21dso Ul ‘UOIIdUNXS s
PAUAIRAIY} 20UQ) (UMO[ID]J SulisaN a.4ds0) ¢
"S0091 S 03 2]

sa)Ep AINIWI0 BI-[RIUOIOD SN ], (Aatatia)) *§
'$0100ds paIaBurpuUI-2IRIS © ST [MO UIeq

ay L, "welosd 1noog (e ue 10} IN03S Aoq [e20|
B £q 1]1nQ SBM XOQ SIU ], :XOF JSIN JAE) Uil ",
“a)s Sl 18 9AN03lgo uawadeuew Arewid

a3 st spued oalseAul “ealeu-uou Jurjjonuo)
‘Jrenb a11gmqoq pue ‘syqqel [1eu0nod

‘siajqies paguim-an|q ‘Spagan(q usses

S 1]ONS AJL[PIIM 10) JDA0S puB poo) apraoad

01 paurejurew are sfuruado pjaiy 9say L, (Sprarg "9
"MoIg

01 9[qe 2I8 SOI) poospIey IaTie] “Iorem 1[es o1
WOIJ KBMEB JOUMRY 1JS2.40.] POOMprgy punjdry s
‘[MOFIaNRA

PUE SpIIq Surpem ‘SpIIgaIoNs 0 1eIqey SuIpasy
apraoad sauued 1jeg saameradual owanx9

pue Snuies jo sjaaz| Yy o) paydepe Ajanbun
ate 219y 3Al Jey) syueld Ay ], "39BLINS YSIEW

3y} uo uoissaidap mo[[eys vy 2uup J oS+
"ySIeW Ay} ojul

Jajem JBs Fuimor[e Aq paseuew si juerd sip Jo
YIMOIS DY, "SBATR YSIBUI PIJBAD[D UT SMOJS JeT])
$2199dS JAISBAUL U ISSP4L) Pady HOURYO) "¢
"aayy 03 syue|d aaleu smoj[e Sulysnyj [epn
pasealoul oy ] “I9jeMm [BPH JO JUSLUSAOL 924}
MO[[e 0} SQLGT 3L S U PLISU] “LL24/17) T
T “IITH Yyotemn pue Aeq nasueSelrren

S[UIT 2IE SOURISIP S} U "URIIOC O} WOIJ J9Jem
J[BS puE IoJeM [SOIJ puB[UI JO Surkijy «Cansiy |

}S249)u] JO SjuIog

E-2



APPENDIX F. Research Bibliography

Allen, E. A., P. E. Fell, M. A. Peck, J. A. Geig, C. R. Guthke, M. D. Newkirk. 1994. Gut
contents of common mummichogs, Fundulus heteroclitus L., in a restored impounded marsh and
in natural reference marshes. Estuaries 17:462-471.

Andreadis, T.G., T.F. Anderson, F. John, S.J. Tirrell-Peck. 1998. Multiple isolations of Eastern
Equine Encephalitis and Highlands J Viruses from mosquitoes (Diptera:Culicidae) during a 1996
epizootic in southeastern Connecticut. J. Med. Entomology 35:296-302.

Barrett, N. E. and W. A. Niering. 1993. Tidal marsh restoration: Trends in vegetation change
using a geographical information system (GIS). Restoration Ecology. March: 18-28.

Bellet, L. 2000. The impacts of accelerated relative sea level rise on Connecticut tidal marshes.
M.A. Thesis. Department of Botany, Connecticut College, New London.

Benoit, L. K. 1997. Impact of the spread of Phragmites on the populations of tidal marsh birds
in Connecticut. M.A. Thesis. Department of Zoology, Connecticut College, New London.

Benoit, L. K. and R. A. Askins. 1999. Impact of the spread of Phragmites on the distribution of
birds in Connecticut tidal marshes. Wetlands 19:194-208.

Bloom, A. L. 1964. Peat accumulation and compaction in a Connecticut coastal marsh. J.
Sediment. Petrol., 34:599-603.

Brawley, A. H. 1995. Birds of Connecticut's tidal wetlands: relating patterns of use to
environmental conditions. M.A. Thesis. Department of Botany, Connecticut College, New
London.

Brawley, A.H., R.S. Warren and R.A. Askins. 1998. Bird use of restoration and reference
marshes within the Barn Island Wildlife Management Area, CT, USA. Environ. Mgmt. 22:625-
633.

Coleman, W. B. 1978. Vegetation of the Wequetequock-Pawcatuck Marshes Stonington,
Connecticut - A Comparative Study 1948 and 1976. Smith College, MA. 130 p.

Donnelly, J. P., P. Cleary, P. Newby, and R. Ettinger, 2004. Coupling instrumentation and
geological records of sea-level change: Evidence from southern New England of an increase in
the rate of sea level rise in the late 19th century. Geophysical Research Letters, 31:1-4.

Egler, F. E. 1956. The Barn Island Marshes. Connecticut Arboretum Bulletin #9.



Elphick, C.S., C. Gjerdrum, P.Comins, and M. Rubega. 2005. Salt-marsh breeding sparrows in
Long Island Sound: Status and productivity of globally important populations. Report to the CT
Dept. Environ. Protection License Plate Fund.

Fell, P. E., N. C. Olmstead, E. Carlson, W. Jacob, D. Hitchcock and G. Silber. 1982. Distribution
and abundance of macroinvertebrates on certain Connecticut tidal marshes, with emphasis on
dominant molluscs. Estuaries 5:234-2309.

Fell, P. E., K. A. Murphy, M. A. Peck and M. L. Recchia. 1991. Re-establishment of Melampus
bidentatus (Say) and other macroinvertebrates on a restored impounded tidal marsh: comparison
of populations above and below the impoundment dike. J. Exp. Mar. Biol. Ecol. 152:33-48.

Fell, P. F., R. S. Warren and W. A. Niering. 2000. Restoration of salt and brackish tidelands in
southern New England: angiosperms, macroinvertebrates, fish and birds. Pages 845-858 in M.P.
Weinstein and D.A. Kreeger, editors. Concepts and controversies in tidal marsh ecology. Kluwer
Academic Publishers, Hingham.

Getz, Lowell L. 1966. Salt tolerance of salt marsh meadow voles. J. Mammology 47:201-207

Gross, Alfred C. 1966. Vegetation of the Brucker Marsh and the Barn Island Natural Area,
Stonington, CT. Connecticut College, MS.

Hall, Albert E. 1947. Ecological apsects of some salt marsh duck food organisms and their
waterfowl management significance. University of Connecticut. MS.

Harrison, E. Z. and A. L. Bloom. 1977. Sedimentation rates on tidal marshes in Connecticut. J.
of Sedimentary Petrology 47:1484-1490.

Harrison, E. Z. 1975. Sedimentation rates, shoreline modification and vegetation changes on
tidal marshes along the coast of Connecticut. Cornell University, Ithaca, NY. 107 p.

Hebard, G. 1976. Vegetation pattern and changes in the impounded salt marshes of Barn Island
Wildlife Management Area. M.A. Thesis, Botany Department, Connecticut College, New
London.

Helvenston, L. L., P. E. Fell, and C. E. Wood. 1995. Patterns of egg laying by the tidalsalt marsh
snail, Melampus bidentatus (Say), in relation to lunar phase. Invertebrate Reproduction and
Development 27: 159-166.

Hoover, M.D. 2009. Connecticut’s Changing Salt marshes: A Remote Sensing Approach to Sea
Level Rise and Possible Salt Marsh Migration. M.S. Thesis. University of Connecticut, Storrs,
Connecticut.



Hoover, M., D. Civco and A. Whelchel. 2010. The Development of a Salt Marsh Migration
Tool and its Application in Long Island Sound. Amer. Soc. Photogrammetry and Remote
Sensing. Annual Conference, San Diego.

Langer, C.S., W.F. Fitzgerald, P.T. Visscher and G.M. Vandal. 2001. Biogeochemical cycling of
methylmercury at Barn Island Salt Marsh, Stonington, CT, USA. Wetlands Ecology and
Management 9:295-310.

Lefor, W.L., W.C. Kennard and D.L.Civco. 1987. Relationship of salt-marsh plant distribution
to tidal levels in Connecticut, USA. Environ. Mgmt. 11:61-68.

Meehan, Brian W. 1985. Genetic comparison of Macoma balthica (Bivalvia, Telinidae) from
eastern and western North Atlantic Ocean. Mar. Ecol. Prog. Ser. 22:66-76.

Meiman, S.T. 1988. Modeling Saltmarsh Sparrow Distribution in Connecticut. University of
Connecticut, Masters Thesis.

Meiman, S., D. Civco, K. Holsinger and C.S. Elphick. 2012. Comparing Habitat Models Using
Ground-Based and Remote Sensing Data: Saltmarsh Sparrow Presence Versus Nesting.
Wetlands 32:725-736.

Miller, W., and F. E. Egler. 1950. Vegetation of the Wequetequock-Pawcatuck tidal marshes,
Stonington, Connecticut. Ecological Monographs 20:143-172.

Miller, W. R. 1948. Aspects of waterfowl management for the Barn Island public shooting area.
MS Thesis at University of Connecticut. 291 pp.

Mitchell, A. H. 1968. The distribution and concentration of Mya arenaria at the Barn Island
Wildlife Management Area. EastConn?

Niering, W. A. 1997. Tidal wetlands restoration and creation along the east coast of North
America. Restoration Ecolgoy and Sustainable Development. K. M. Urbanska, N. R. Webb and
P. J. Edwards (eds.), Cambridge University Press, p 259-285.

Orson, R. A. 1996. Some applications of paleoecology to the management of tidal marshes.
Estuaries 19:238-246.

Orson, R. A., R. S. Warren and W. A. Niering. 1998. Interpreting sea level rise and rates of
vertical marsh accretion in a Southern New England tidal salt marsh. Estuarine, Coastal and
Shelf Science 47:419-429.

Peck, M. A, P.E. Fell, E. A. Allen, J. A. Geig, C. R. Guthke, and M. D. Newkirk. 1994,
Evaluation of tidal marsh restoration: comparison of selected macroinvertebrate populations on a
restored impounded valley marsh and an unimpounded valley marsh within the same system in
Connecticut, USA. Environmental Management 18:283-293.

F-3



Rozsa, R. 1995. Tidal wetland restoration in Connecticut. pp 51-65. In: Dreyer, G.D. and W.A.
Niering (eds.), Tidal marshes of Long Island Sound: ecology, history and restoration.
Connecticut College Arboretum Bulletin 34. Connecticut College Arboretum, New London, CT.

Sinicrope, T. L., P. G. Hine, R. S. Warren, and W. A. Niering. 1990. Restoration of an
impounded salt marsh in New England. Estuaries 13:25-30.

Spelke, J.A., Fell, P.E., and Helvenston, L.L. 1995. Population structure, growth and fecundity of
Melampus bidentatus (Say) from two regions of a tidal marsh complex in Connecticut. The
Nautilus 108: 42-47.

Steever, E. Z., R. S. Warren and W. A. Niering. 1975. Tidal energy subsidy and standing crop
production of Spartina alterniflora. Estuarine and Coastal Marine Science 4:473-478.

Swamy, V., P. E. Fell, M. Body, M. B. Keaney, M. K. Nyaku, E. C. Mcllvan, and A. L. Keen,
2002. Macroinvertebrate and fish populations in a restored impounded salt marsh 21 years after
the re-establishment of tidal flooding. Environ. Mgmt. 29:516-530.

Varekamp, J.C., B. Kreulen, M.R. Buchholtz ten Brink and E.L. Mecray. 2003. Mercury
contamination chronologies from Connecticut wetlands and Long Island Sound sediments. Envir.
Geol. 43:268-282.

Varekamp, J.C. and S. Scholand 1996. Metal Pollution in Coastal and Riverine Wetlands. Long
Island Research Conference.

Warren, R. S. and W. A. Niering. 1993. Vegetation change on a northeast tidal marsh:
interaction of sea-level rise and marsh accretion. Ecology 74:96-103.

Warren, R. S., P. E. Fell, R. Rozsa, A. H. Brawley, A. C. Orsted, E. T. Olson, V. Swamy, W. A.
Niering. 2002. Salt marsh restoration: 20 years of science and management. Restoration
Ecology 10:497-513.



APPENDIX G. Research Locations — Additional Information
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Figure A. Salt Marsh Zones for research locations at Barn Island Wildlife Management Area, Stonington,
CT.
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Table A. Research Activities at Barn Island Wildlife Management Area, Stonington, CT, by Location. Location # refer to Figure A. Numbers in
parentheses represent times sampled. G - Gross, H — Hebard, ME — Miller & Egler 10" diameter circular plots, S — SHARP (Saltmarsh Habitat and Avian Research Program)

. Photo Peat . . . . New
Location SET Vegetation Forest' Veg Depth Microrelief M.arsh Nl'trogen Vegetation England Acorn
Map station | transgression | transect Transect Plot Birds Enrichment Plots Cottontail Mast

Wequetequock Cove (15) X
Wequetequock Point (1) X X
Palmer Neck Marsh (2) X (1) X X X
Headquarters Marsh (3) X X (1) X X X X X ME(3), S(2)
Barber Marsh (west) (4) X X X X S(2)
Barber Marsh (4a) X
Brucker Marsh (5) X X X
Barber Marsh (east) (6) X (1) X
Barber Marsh (south) (7) X
Impoundment 1 (14) X X (3) X X H X
Impoundment 2 (13) X (2) X X H X
Impoundment 3 (11) X (2) X X H X S(2)
Impoundment 4 (10) X (2) X X H X
Impoundment 5 (9) X X G,H X X
Uplands X X
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