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�����)N�THIS�CONFERENCE�WE�HAVE�ADDRESSED�MANY�DIFFERENT�GROUPS�OF
ENDANGERED� SPECIES��� 7E� HAVE� DISCUSSED� VASCULAR� PLANTS� AND� ONE
GROUP� OF� NON
VASCULAR� PLANTS��� 7E� HAVE� LOOKED� AT� VERTEBRATE
ANIMALS� AND� TWO� GROUPS� OF� INVERTEBRATE� SPECIES��� "UT� WE� HAVEN�T
ADDRESSED� THE� FULL� ARRAY� OF� BIOLOGICAL� DIVERSITY� IN� THE� STATE��
4HERE� ARE� MANY� GROUPS� OF� NON
VASCULAR� PLANTS� AND� INVERTEBRATE
ANIMALS� WHICH� WE� HAVEN�T� ADDRESSED� AND� MAY� NOT� EVEN� HAVE� THE
EXPERTISE� TO� INVENTORY��� 7E� HAVEN�T� EVEN� ADDRESSED� FUNGI� AND
MICROBIAL�ORGANISMS�

�����)N�ORDER�TO�WORK�TOWARDS�PRESERVING�THE�FULL�ARRAY�OF�NATURAL
DIVERSITY�� .ATURAL� (ERITAGE� 0ROGRAMS� HAVE� IDENTIFIED� ENTIRE
NATURAL� COMMUNITIES� AS� ELEMENTS� OF� NATURAL� DIVERSITY� TO� BE
INVENTORIED�AND�PRESERVED�IN�TOTAL���)T�IS�OUR�ASSUMPTION�THAT�IF
HIGH� QUALITY� EXAMPLES� OF� ALL� OF� THE� NATURAL� COMMUNITIES� IN� THE
STATE�ARE�PRESERVED��THEN�THE�MAJORITY�OF�THE�SPECIES�WHICH�CANNOT
BE� INVENTORIED� INDIVIDUALLY� WILL� BE� PRESERVED� AS� WELL��� )T� IS
HOPED� THAT� FORMAL� RECOGNITION� OF� THESE� COMMUNITIES� WILL� BRING
ABOUT�INCREASED�PRESERVATION�EFFORTS���!PPENDIX�6)))�RANKS�EACH�OF
THE�COMMUNITIES�ACCORDING�TO�IT�S�RARITY�IN�THE�STATE���/UT�OF���
COMMUNITIES�RECOGNIZED�HERE�����MAY�BE�IMPERILED�WITHIN�THE�3TATE�
�0LEASE� SEE� APPENDIX� )))�FOR� A� DESCRIPTION� OF� NATURAL� HERITAGE
RANKS�

�����4HIS� PAPER� WILL� PRESENT� A� PRELIMINARY� NATURAL� COMMUNITY
CLASSIFICATION� FOR� .EW� *ERSEY��� 7E� HAVE� DEFINED� A� NATURAL
COMMUNITY� TO� BE��A� DISTINCT� AND� REOCCURRING� ASSEMBLAGE� OF
POPULATIONS� OF� PLANTS�� ANIMALS�� BACTERIA� AND� FUNGI� NATURALLY
ASSOCIATED� WITH� EACH� OTHER� AND� THEIR� PHYSICAL� ENVIRONMENT��
.ATURAL�COMMUNITIES�ARE�CHARACTERIZED�AND�DEFINED�BY�A�COMBINATION
OF�PHYSIOGNOMY��VEGETATION�STRUCTURE�AND�COMPOSITION��TOPOGRAPHY�
SUBSTRATE�� AND� SOIL� MOISTURE� AND� REACTION��� /PEN� CANOPIED
COMMUNITIES�WHICH�HAVE�FORMED�AS�A�RESULT�OF�ANTHROPOGENIC�GROUND
DISTURBANCES�SUCH�AS�AGRICULTURE�OR�MINING�HAVE�NOT�BEEN�INCLUDED
IN�THIS�CLASSIFICATION�

4HE�CLASSIFICATION�IS�BROKEN�DOWN�INTO�SEVEN�SYSTEMS��-ARINE�
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%STUARINE��2IVERINE��,ACUSTRINE��0ALUSTRINE��4ERRESTRIAL�

?????????????????????????


� #OORDINATOR�%COLOGIST�� .ATURAL� (ERITAGE� 0ROGRAM�� .*� $EPARTMENT
OF� %NVIRONMENTAL� 0ROTECTION�� $IVISION� OF� 0ARKS� AND� &ORESTRY�
/FFICE�OF�.ATURAL�,ANDS�-ANAGEMENT��#.�����4RENTON��.EW�*ERSEY�
������
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AND�3UBTERRANEAN���7ITHIN�THE�SYSTEMS��THE�COMMUNITIES�HAVE�BEEN
GROUPED�BASED�ON�CANOPY�CLOSURE��TIDAL�REGIME��AND�SALINITY���4HE
CLASSIFICATION�DOES�NOT�YET�INCLUDE�COMMUNITIES�FROM�THE�2IVERINE
AND� ,ACUSTRINE� SYSTEMS��� 4HE� WETLAND� SYSTEM� DEFINITIONS� WERE
PARAPHRASED�FROM�THE�53�&ISH�AND�7ILDLIFE�3ERVICE�S�#LASSIFICATION
OF�7ETLANDS�AND�$EEPWATER�(ABITATS�OF�THE�5NITED�3TATES��#OWARDIN
ET�� AL�� ����	�� � 4HE� 4ERRESTRIAL� AND� 3UBTERRANEAN� SYSTEM
DEFINITIONS�WERE�DEVELOPED�BY�4HE�.ATURE�#ONSERVANCY��7HITE�����	�

!#+./7,%$'%-%.43

-UCH�INSIGHT�ON�A�NUMBER�OF�RARE�TYPES�OF�NATURAL�COMMUNITIES
WAS�GAINED�THROUGH�DISCUSSIONS�WITH�$AVID�3NYDER���#OMMENTS�ON�THE
MANUSCRIPT�WERE�RECEIVED�FROM�.ORMA�'OOD��2ALPH�'OOD��%RIC�+ARLIN�
%MILY� 2USSELL�� AND� 2OBERT� :AMPELLA��� /THERS� WHO� HAVE� PROVIDED
ASSISTANCE�THROUGH�DISCUSSIONS�OR�COMMENTS�ON�EARLIER�VERSIONS�OF
THE� MANUSCRIPT� INCLUDE� $OROTHY� !LLARD�� *OSEPH� !RSENAULT�� 3ARA
$AVISON��#AROL�2ESCHKE��4HOMAS�2AWINSKI��$ALE�3CHWEITZER��!LFRED
3CHUYLER��4HOMAS�3MITH��*AMES�3TASZ��2ALPH�4INER��AND�*OHN�7HITE�
�.ANCY�"REDEN�ASSISTED�WITH�TYPING�AND�PROOF�READING�
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#OASTAL�0LAIN�)NTERMITTENT�0OND��������������������������������
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&/2%34%$

4)$!,

&RESHWATER�4IDAL�3WAMP�����������������������������������������

./.4)$!,
#ALCAREOUS�3EEPAGE�3WAMP���������������������������������������
#OASTAL�0LAIN�!TLANTIC�7HITE�#EDAR�3WAMP�����������������������
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0ITCH�0INE�,OWLAND�&OREST��������������������������������������
)NLAND�2ED�-APLE�3WAMP�����������������������������������������
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$EFINITION��� 4HE� -ARINE� 3YSTEM� CONSISTS� OF� THE� OPEN� OCEAN
OVERLYING� THE� CONTINENTAL� SHELF� AND� ITS� ASSOCIATED� HIGH
ENERGY
COASTLINE���-ARINE�HABITATS�ARE�EXPOSED�TO�THE�WAVES�AND�CURRENTS
OF�THE�OPEN�OCEAN�AND�THE�WATER�REGIMES�ARE�DETERMINED�PRIMARILY
BY�THE�EBB�AND�FLOW�OF�OCEANIC�TIDES���3ALINITIES�EXCEED����PPT�
WITH� LITTLE� OR� NO� DILUTION� EXCEPT� OUTSIDE� THE� MOUTHS� OF� ES

TUARIES���3HALLOW�COASTAL�INDENTATIONS�OR�BAYS�WITHOUT�APPRECIABLE
FRESHWATER� INFLOW�� AND� COASTS� WITH� EXPOSED� ROCKY� ISLANDS� THAT
PROVIDE�THE�MAINLAND�WITH�LITTLE�OR�NO�SHELTER�FROM�THE�WIND�AND
WAVES��ARE�ALSO�CONSIDERED�PART�OF�THE�-ARINE�3YSTEM�BECAUSE�THEY
GENERALLY�SUPPORT�TYPICAL�MARINE�BIOTA�

,IMITS��� 4HE� -ARINE� 3YSTEM� EXTENDS� FROM� THE� OUTER� EDGE� OF� THE
CONTINENTAL� SHELF� SHOREWARD� TO� ONE� OF� THREE� LINES����	� THE
LANDWARD�LIMIT�OF�TIDAL�INUNDATION��EXTREME�HIGH�WATER�OF�SPRING
TIDES	�� INCLUDING� THE� SPLASH� ZONE� FROM� BREAKING� WAVES�� ��	� THE
SEAWARD�LIMIT�OF�WETLAND�EMERGENTS��TREES��OR�SHRUBS��OR���	�THE
SEAWARD� LIMIT� OF� THE� %STUARINE� 3YSTEM�� WHERE� THIS� LIMIT� IS
DETERMINED�BY�FACTORS�OTHER�THAN�VEGETATION���$EEPWATER�HABITATS
LYING�BEYOND�THE�SEAWARD�LIMIT�OF�THE�-ARINE�3YSTEM�ARE�OUTSIDE
THE�SCOPE�OF�THIS�CLASSIFICATION�SYSTEM�

$ESCRIPTION���4HE�DISTRIBUTION�OF�PLANTS�AND�ANIMALS�IN�THE�-ARINE
3YSTEM�PRIMARILY�REFLECTS�DIFFERENCES�IN�FOUR�FACTORS����	�DEGREE
OF�EXPOSURE�OF�THE�SITE�TO�WAVES����	�TEXTURE�AND�PHYSIOCHEMICAL
NATURE� OF� THE� SUBSTRATE�� ��	� AMPLITUDE� OF� THE� TIDES�� AND� ��	
LATITUDE�� WHICH� GOVERNS� WATER� TEMPERATURE�� THE� INTENSITY� AND
DURATION�OF�SOLAR�RADIATION��AND�THE�PRESENCE�OR�ABSENCE�OF�ICE��
#OMMUNITY�DESCRIPTIONS�HAVE�BEEN�GROUPED�BASED�ON�TIDAL�REGIME�

35"4)$!,�#/--5.)4)%3�

-ARINE�$EEPWATER�#OMMUNITY

"OTTOM�IS�DEEPER�THAN�THE�ZONE�OF�LIGHT�PENETRATION��GREATER
THAN���FEET	���.OT�INVENTORIED�BY�.*.(0�

-ARINE�3UBTIDAL�!QUATIC�"ED
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3HALLOW�WATERS��LESS�THAN���FEET	�BELOW�MEAN�LOW�WATER�WHERE
LIGHT� PENETRATES� TO� THE� BOTTOM� ALLOWING� FOR� GROWTH� OF� ROOTED
AQUATIC�PLANTS���.OT�INVENTORIED�BY�.*.(0�
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-ARINE�)NTERTIDAL�'RAVEL�3AND�"EACH�#OMMUNITY

#OMMUNITIES� FORMING� ON� THE� SANDY� BEACH� AREA� FROM� MEAN� LOW
WATER�TO�THE�EXTREME�HIGH�WATER�OF�SPRING�TIDES���6EGETATION� IS
SPARSE� DUE� TO� HEAVY� WAVE� ACTION� AND� WIND� EROSION��� 3PARSE
VEGETATION�OF�THE�UPPER�BEACH�INCLUDES�#AKILE�EDENTULA��!RENARIA
PEPLOIDES�� 3ALSOLA� KALI�� %UPHORBIA� POLYGONIFOLIA�� #ENCHRUS
TRIBULOIDES�� 3ESUVIUM� MARITIMUM�� AND� OCCASIONALLY� !MMOPHILA
BREVILIGULATA�� � 3OME� SITES� ARE� IMPORTANT� SHOREBIRD� FEEDING� AND
NESTING�GROUNDS�

2ANGE��/UTER�#OASTAL�0LAIN��#APE�-AY�TO�3ANDY�(OOK�

2EFERENCES� (ARSHBERGER������
-ARTIN������
4INER������
5NPUBLISHED�.ATURAL�(ERITAGE�0ROGRAM�FIELD�STUDIES

%345!2).%�3934%-

$EFINITION��� 4HE� %STUARINE� 3YSTEM� CONSISTS� OF� DEEPWATER� TIDAL
HABITATS�AND�ADJACENT�TIDAL�WETLANDS�THAT�ARE�USUALLY�SEMIENCLOSED
BY�LAND�BUT�HAVE�OPEN��PARTLY�OBSTRUCTED��OR�SPORADIC�ACCESS� TO
THE�OPEN�OCEAN��AND�IN�WHICH�OCEAN�WATER�IS�AT�LEAST�OCCASIONALLY
DILUTED�BY�FRESHWATER�RUNOFF�FROM�THE�LAND���4HE�SALINITY�MAY�BE
PERIODICALLY� INCREASED� ABOVE� THAT� OF� THE� OPEN� OCEAN� BY
EVAPORATION��� !LONG� SOME� LOW
ENERGY� COASTLINES� THERE� IS
APPRECIABLE� DILUTION� OF� SEA� WATER��� /FFSHORE� AREAS� WITH� TYPICAL
ESTUARINE� PLANTS� AND� ANIMALS�� SUCH� AS� RED� MANGROVES� �2HIZOPHORA
MANGLE	� AND� EASTERN� OYSTERS� �#RASSOSTREA� VIRGINICA	�� ARE� ALSO
INCLUDED�IN�THE�%STUARINE�3YSTEM�

,IMITS���4HE�%STUARINE�3YSTEM�EXTENDS���	�UPSTREAM�AND�LANDWARD�TO
WHERE� OCEAN
DERIVED� SALTS� MEASURE� LESS� THAN� ���� PPT
� DURING� THE
PERIOD� OF� AVERAGE� ANNUAL� LOW� FLOW�� ��	� TO� AN� IMAGINARY� LINE
CLOSING� THE� MOUTH� OF� A� RIVER�� BAY�� OR� SOUND�� AND� ��	� TO� THE
SEAWARD� LIMIT� OF� WETLAND� EMERGENTS�� SHRUBS�� OR� TREES� WHERE� THEY
ARE� NOT� INCLUDED� IN� ��	��� 4HE� %STUARINE� 3YSTEM� ALSO� INCLUDES
OFF
SHORE�AREAS�OF�CONTINUOUSLY�DILUTED�SEA�WATER�


NOTE��3OME�OLIGOHALINE�TIDAL�WETLANDS�WITH�SALINITIES�HIGHER
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THAN� ���PPT� MAY� HAVE� BEEN� CLASSIFIED� AS� PALUSTRINE� COMMUNITIES
BECAUSE� OF� SIMILARITIES� OF� SPECIES� COMPOSITION� WITH� STRICTLY
FRESHWATER�TIDAL�WETLANDS�

$ESCRIPTION��� � 4HE� %STUARINE� 3YSTEM� INCLUDES� BOTH� ESTUARIES� AND
LAGOONS���)T�IS�MORE�STRONGLY�INFLUENCED�BY�ITS�ASSOCIATION�WITH
LAND� THAN� IS� THE� -ARINE� 3YSTEM��� )N� TERMS� OF� WAVE� ACTION�
ESTUARIES� ARE� GENERALLY� CONSIDERED� TO� BE� LOW
ENERGY� SYSTEMS
�#HAPMAN�����	�
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%STUARINE�WATER�REGIMES�AND�WATER�CHEMISTRY�ARE�AFFECTED�BY�ONE�OR
MORE� OF� THE� FOLLOWING� FORCES��OCEANIC� TIDES�� PRECIPITATION�
FRESHWATER� RUNOFF� FROM� LAND� AREAS�� EVAPORATION�� AND� WIND��
%STUARINE�SALINITIES�RANGE�FROM�HYPERHALINE�TO�OLIGOHALINE���4HE
SALINITY�MAY�BE�VARIABLE��AS�IN�HYPERHALINE�LAGOONS��E�G���,AGUNA
-ADRE��4EXAS	�AND�MOST�BRACKISH�ESTUARIES��E�G���#HESAPEAKE�"AY�
6IRGINIA
-ARYLAND	�� OR� IT� MAY� BE� RELATIVELY� STABLE�� AS� IN
SHELTERED� EUHALINE� EMBAYMENTS� �E�G��� #HINCOTEAGUE� "AY�� -ARYLAND	
OR� BRACKISH� EMBAYMENTS� WITH� PARTLY� OBSTRUCTED� ACCESS� OR� SMALL
TIDAL� RANGE� �E�G��� 0AMLICO� 3OUND�� .ORTH� #AROLINA	��� �&OR� AN
EXTENDED� DISCUSSION� OF� ESTUARIES� AND� LAGOONS� SEE� ,AUFF� �����	�
#OMMUNITY�DESCRIPTIONS�HAVE�BEEN�GROUPED�BASED�ON�TIDAL�REGIME�AND
SALINITY�

35"4)$!,�#/--5.)4)%3

0OLYHALINE�3UBTIDAL�!QUATIC�"ED

3HALLOW�WATERS��LESS�THAN���FEET	�BELOW�MEAN�LOW�WATER�WHERE
LIGHT� PENETRATES� TO� THE� BOTTOM� ALLOWING� FOR� GROWTH� OF� ROOTED
AQUATIC�PLANTS���&OUND�IN�SALINE�PARTS�OF�ESTUARIES�BEHIND�BARRIER
ISLANDS� WHERE� LARGE� BAYS� EXIST��� 5LVA� LACTUCA�� #ODIUM� FRAGILE�
'RACILARIA�SPP��ARE�COMMON�ALGAE��AND�:OSTERA�MARINA��AND�2UPPIA
MARITIMA� ARE� COMMON� VASCULAR� PLANTS� IN� THIS� .#�� � 0OTAMOGETON
PECTINATUS� AND� :ANNICHELLIA� PALUSTRIS� ARE� FOUND� IN� BAY� AREAS� OF
DECREASING�SALINITY�

2ANGE��/UTER�#OASTAL�0LAIN��IN�ESTUARIES�BEHIND�BARRIER�ISLANDS��
#APE�-AY�TO�-ONMOUTH�#O�

2EFERENCES� 'OOD��ET�AL�������
4AYLOR������
4INER������

%STUARINE�$EEPWATER�#OMMUNITY

"OTTOM�IS�DEEPER�THAN�ZONE�OF�LIGHT�PENETRATION��GREATER�THAN
��FEET	���.O�DATA�COLLECTED�BY�.*.(0�

-ESOHALINE�/LIGOHALINE�3UBTIDAL�!QUATIC�"ED
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3HALLOW�WATERS��LESS�THAN���FEET	�BELOW�MEAN�LOW�WATER�WHERE
LIGHT� PENETRATES� TO� THE� BOTTOM� ALLOWING� FOR� GROWTH� OF� ROOTED
AQUATIC� PLANTS��� &OUND� IN� LOWER� SALINITY� PORTIONS� OF� COASTAL
RIVERS���0LANT�SPECIES�INCLUDE�0OTAMOGETON�PERFOLIATUS��0��PUSIL

LUS�� 0��EPIHYDRUS�� ,ILAEOPSIS� CHINENSIS�� 6ALLISNERIA� AMERICANA�
.AJAS� FLEXILIS�� AND� SUBMERGENT� FORMS� OF� %RIOCAULON� PARKERI� AND
3AGITTARIA�CALYCINA���)NCLUDED�IN�THIS�.#�ARE�COASTAL�SALT�PONDS�

LARGE�PONDS�ADJACENT�TO�OCEAN�OR�TIDAL�BAYS�WHICH�ARE�OCCASIONALLY
BREACHED�BY�STORM�TIDES�
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2ANGE��2EPORTED�FROM�COASTAL�RIVERS�IN�/UTER�#OASTAL�0LAIN�

2EFERENCES� &ERREN��ET�AL�������
4INER������

).4%24)$!,�0/,9(!,).%�#/--5.)4)%3�

3ALT�-ARSH�#OMPLEX

!�MARSH�COMMUNITY�OCCUPYING�SALINE�REACHES�OF�ESTUARIES���,OW
MARSH�AREAS�THAT�EXPERIENCE�REGULAR�DAILY�FLOODING�ARE�DOMINATED
BY�3PARTINA�ALTERNIFLORA���(IGH�MARSH�AREAS�ARE�FLOODED�LESS�OFTEN
WITH� 3PARTINA� PATENS�� $ISTICHLIS� SPICATA�� *UNCUS� GERARDII
DOMINATING� THE� HIGH� MARSH�� 3ALICORNIA� BIGELOVII�� 3�� EUROPEA�� 3�
VIRGINICA��!TRIPLEX�PATULA��AND�0LUCHEA�PURPURASCENS�IN�THE�PANNES
�EPHEMERAL� HIGH� SALINITY� POOLS	�� AND� 3PARTINA� PATENS�� 3ABATIA
DODECANDRA�� 3�� STELLARIS�� 3OLIDAGO� SEMPERVIRENS�� 0HRAGMITES
AUSTRALIS�� "ACCHARIS� HALIMIFOLIA�� AND� )VA� FRUCTESCENS� ALONG� THE
MARSH
UPLAND�BORDER�

2ANGE��#OASTAL� 0LAIN� AND� 0IEDMONT� FROM� $ELAWARE� "AY� TO� .EW� 9ORK
(ARBOR�

2EFERENCES�� 'OOD������
-ARTIN������
4INER������

).4%24)$!,�-%3/(!,).%��"2!#+)3(	�#/--5.)4)%3�

"RACKISH�4IDAL�-ARSH�#OMPLEX

4IDAL� MARSHES� OCCUPYING� ZONES� IN� ESTUARIES� WHERE� FRESH� AND
SALT� WATER� MIX�� � $OMINANT� SPECIES� INCLUDE� 4YPHA� ANGUSTIFOLIA�
3PARTINA� CYNOSUROIDES�� 0HRAGMITES� AUSTRALIS�� AND� 3CIRPUS� AMER

ICANUS�� � !SSOCIATED� SPECIES� INCLUDE� !MARANTHUS� CANNABINUS�
,ILAEOPSIS� CHINENSIS�� 3CIRPUS� PUNGENS�� (IBISCUS� MOSCHEUTOS�
+OSTELETZKYA� VIRGINICA�� 0LUCHEA� ODORATA�� 0TILIMNIUM� CAPILLACEUM�
3CIRPUS�CYLINDRICUS�

2ANGE��"RACKISH� PORTIONS� OF� COASTAL� RIVERS� ALONG� )NNER� #OASTAL
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0LAIN��/UTER�#OASTAL�0LAIN��AND�POSSIBLY�THE�0IEDMONT�

2EFERENCES�� &ERREN������
&ERREN�ET��AL������
4INER������

0!,5342).%�3934%-

$EFINITION���4HE�0ALUSTRINE�3YSTEM�INCLUDES�ALL�NONTIDAL�WETLANDS
DOMINATED�BY�TREES��SHRUBS��PERSISTENT�EMERGENTS��EMERGENT�MOSSES
OR�LICHENS��AND�ALL�SUCH�WETLANDS�THAT�OCCUR�IN�TIDAL�AREAS�WHERE
SALINITY� DUE� TO� OCEAN
DERIVED� SALTS� IS� BELOW� ���� PPT��� )T� ALSO
INCLUDES� WETLANDS� LACKING� SUCH� VEGETATION�� BUT� WITH� ALL� OF� THE
FOLLOWING� FOUR� CHARACTERISTICS��� ��	� AREA� LESS� THAN� �� HA� ���
ACRES	�� ��	� ACTIVE� WAVE
FORMED� OR� BEDROCK� SHORELINE� FEATURES
LACKING����	�WATER�DEPTH�IN�THE�DEEPEST�PART�OF�BASIN�LESS�THAN��
M�AT�LOW�WATER��AND���	�SALINITY�DUE�TO�OCEAN
DERIVED�SALTS�LESS
THAN�����PPT�

,IMITS���4HE�0ALUSTRINE�3YSTEM�IS�BOUNDED�BY�UPLAND�OR�BY�ANY�OF
THE�OTHER�FOUR�SYSTEMS�

$ESCRIPTION��� 4HE� 0ALUSTRINE� SYSTEM� WAS� DEVELOPED� TO� GROUP� THE
VEGETATED� WETLANDS� TRADITIONALLY� CALLED� BY� SUCH� NAMES� AS� MARSH�
SWAMP�� BOG�� FEN�� AND� PRAIRIE�� WHICH� ARE� FOUND� THROUGHOUT� THE
5NITED�3TATES���)T�ALSO�INCLUDES�THE�SMALL��SHALLOW��PERMANENT�OR
INTERMITTENT�WATER�BODIES�OFTEN�CALLED�PONDS���0ALUSTRINE�WETLANDS
MAY�BE�SITUATED�SHOREWARD�OF�LAKES��RIVER�CHANNELS��OR�ESTUARIES�
ON�RIVER�FLOODPLAINS��IN�ISOLATED�CATCHMENTS��OR�ON�SLOPES���4HEY
MAY�ALSO�OCCUR�AS�ISLANDS�IN�LAKES�OR�RIVERS���4HE�EROSIVE�FORCES
OF� WIND� AND� WATER� ARE� OF� MINOR� IMPORTANCE� EXCEPT� DURING� SEVERE
FLOODS�

4HE� EMERGENT� VEGETATION� ADJACENT� TO� RIVERS� AND� LAKES� IS� OFTEN
REFERRED�TO�AS��THE�SHORE�ZONE��OR�THE��ZONE�OF�EMERGENT�VEGETA

TION���2EID�AND�7OOD�����	��AND�IS�GENERALLY�CONSIDERED�SEPARATELY
FROM� THE� RIVER� ITSELF��� !S� AN� EXAMPLE�� (YNES� �����	� WROTE� IN
REFERENCE� TO� RIVERINE� HABITATS�� �7E� WILL� NOT� HERE� CONSIDER� THE
LONG�LIST�OF�EMERGENT�PLANTS�WHICH�MAY�OCCUR�ALONG�THE�BANKS�OUT
OF�THE�CURRENT��AS�THEY�DO�NOT�BELONG��STRICTLY�SPEAKING��TO�THE
RUNNING� WATER� HABITAT���� 4HERE� ARE� OFTEN� GREAT� SIMILARITIES
BETWEEN� WETLANDS� LYING� ADJACENT� TO� LAKES� OR� RIVERS� AND� ISOLATED
WETLANDS�OF�THE�SAME�CLASS�IN�BASINS�WITHOUT�OPEN�WATER���7ITHIN
THIS� SYSTEM�� COMMUNITY� DESCRIPTIONS� ARE� GROUPED� BASED� ON� CANOPY
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CLOSURE�AND�TIDAL�REGIME�

/0%.�#!./09�4)$!,�&2%3(7!4%2
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&RESHWATER�4IDAL�-ARSH�#OMPLEX

!N�INTERTIDAL�MARSH�COMMUNITY�FOUND�ADJACENT�TO�OLIGOHALINE

�FRESHWATER�PORTIONS�OF�TIDAL�RIVERS���!LTHOUGH�SOME�EXAMPLES�OR
PORTIONS�OF�THIS�COMMUNITY�MAY�BELONG�IN�THE�%STUARINE�OR�2IVERINE
3YSTEMS�� THE� COMMUNITY� IS� DESCRIBED� IN� IT�S� ENTIRETY� HERE� UNDER
THE� 0ALUSTRINE� 3YSTEM�� � 'ENERALLY� SPEAKING�� FRESHWATER� TIDAL
MARSHES�CAN�BE�BROKEN�DOWN�INTO�THREE�ZONES���A�LOWER�INTERTIDAL
FLAT�� A� MIDTIDAL� ZONE�� AND� AN� UPPER� TIDAL� ZONE�� � .OT� ALL
OCCURRENCES�HAVE�ALL�THREE�ZONES�AND�IN�SOME�INSTANCES�WHERE�THE
SLOPE�OF�THE�SHORELINE�IS�ABRUPT��SPECIES�FROM�ALL�THREE�ZONES�MAY
BE�FOUND�IN�CLOSE�PROXIMITY�TO�ONE�ANOTHER�

4HE�LOWER�INTERTIDAL�FLAT�IS�A�SPARSELY�VEGETATED�ZONE�WHICH
IS� ONLY� EXPOSED� FOR� A� FEW� HOURS� EACH� TIDE�� � !SSOCIATED� SPECIES
INCLUDE��)SOETES�RIPARIA��3CIRPUS�SMITHII�VAR��SMITHII��%RIOCAULON
PARKERI�� 3AGITTARIA� RIGIDA�� 3�� GRAMINEUM�� 3�� SUBULATA�� � 3MALL
POOLS� AND� SEEPS� MAY� CONTAIN� .AJAS� FLEXILIS�� 0OTAMOGETON
PECTINATUS��%LODEA�CANADENSIS��AND�6ALLISNERIA�AMERICANA���7IDELY
SPACED�PATCHES�OF�.UPHAR�LUTEA�AND�0ONTEDERIA�CORDATA�MAY�ALSO�BE
PRESENT�

!BOVE�THE�LOWER�MARSH�ZONE�IS�THE�MIDTIDAL�ZONE�WHERE�:IZANIA
AQUATICA�OFTEN�DOMINATES���!LSO�FOUND�ASSOCIATED�WITH�:��AQUATICA
OR�AS�DOMINANTS�OR�CODOMINANTS�IN�OTHER�PATCHES�ARE�.UPHAR�LUTEA�
0ONTEDERIA� CORDATA�� 0ELTANDRA� VIRGINICA�� 3CIRPUS� PUNGENS�
!MARANTHUS�CANNABINUS��0OLYGONUM�PUNCTATUM���!LSO�ASSOCIATED�WITH
THIS� ZONE� ARE� "IDENS� LAEVIS�� 3AGITTARIA� LATIFOLIA�� (ETERANTHERA
RENIFORMIS�� (ETERANTHERA� MULTIFLORA�� #YPERUS� RIVULARIS�� #YPERUS
BREVIFOLIOIDES��3AGITTARIA�SPP�

4HE� UPPER� TIDAL� ZONE� HAS� A� DIVERSITY� OF� SPECIES� INCLUDING
4YPHA� ANGUSTIFOLIA�� 4YPHA� GLAUCA�� /NOCLEA� SENSIBILIS�� 0OLYGONUM
ARIFOLIA�� 3AGITTARIA� SPP��� 3CIRPUS� FLUVIATILIS�� !CORUS� CALAMUS�
"IDENS� LAEVIS�� )MPATIENS� CAPENSIS�� (IBISCUS� PALUSTRIS�� ,YTHRUM
SALICARIA�� 0HRAGMITES� AUSTRALIS�� AND� OTHER� SPECIES�� � 3HRUBS
INCLUDE� #ORNUS� AMOMUM�� #EPHALANTHUS� OCCIDENTALIS�� AND� 2OSA
PALUSTRIS���)N�MARSHES�WHERE�A�WELL�DEVELOPED�LEVEE�FORMS�IN�FRONT
OF� THIS� ZONE�� POND� LIKE� AREAS� CAN� BE� FOUND� WITH� .UPHAR� LUTEA�
0ONTEDERIA� CORDATA�� 0ELTANDRA� VIRGINICA�� AND� SOME� OF� THE� ABOVE
SPECIES�DOMINATING�
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2ANGE��)NNER�#OASTAL�0LAIN�AND�/UTER�#OASTAL�0LAIN�

2EFERENCES� "ATORY������
&ERREN������
'OOD�AND�'OOD������
-ETZLER������
-C#ORMICK�AND�!SHBAUGH������
4INER������
5NPUBLISHED�.ATURAL�(ERITAGE�0ROGRAM�FIELD�STUDIES

/0%.�#!./09�./.4)$!,�#/--5.)4)%3�

)NLAND�!CIDIC�3EEP

!N�OPEN��GRAMINOID�HERB�DOMINATED�COMMUNITY�OCCURRING�ON
HILLSIDES� IN� .ORTH� *ERSEY� WHERE� COLD� GROUND� WATER� EMERGES� IN� A
DIFFUSE�PATTERN���0RESENCE�OF�A�SHALLOW�FRAGIPAN�IN�THE�SOIL�MAY
CONTRIBUTE� TO� THE� EMERGENCE� OF� GROUND� WATER��� 3PHAGNUM� MOSS� IS
PRESENT�ON�HUMMOCKS�AT�THE�BASE�OF�SCATTERED�SHRUBS�AND�TREES��
#ALCICOLES� ARE� ABSENT��� 3PECIES� OF� NORTHERN� AFFINITIES� MAY� BE
FOUND�IN�THIS�COOL�SPRING�WATER�ENVIRONMENT�

$ESCHAMPSIA� CESPITOSA� IS� THE� DOMINANT� SPECIES� IN� OUR
EXEMPLARY� %/��� /THER� CHARACTERISTIC� SPECIES� INCLUDE� SPECIES� OF
SEEPAGE�AREAS�SUCH�AS�3YMPLOCARPUS�FOETIDUS��AND�SPECIES�OF�MORE
NORTHERN�AFFINITIES�SUCH�AS�#ERASTIUM�BEERINGIANUM��0INUS�STROBUS�
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2ANGE��/NLY� KNOWN� FROM� +ITTATINNY� -OUNTAINS� IN� 3USSEX� #O��� /NE
SMALL�SEEP��NOT�AN�EXEMPLARY�OCCURRENCE	�KNOWN�FROM�-USCONETCONG
-OUNTAIN�IN�(UNTERDON�#O�

2EFERENCES� 5NPUBLISHED�.ATURAL�(ERITAGE�FIELD�STUDIES�

#OASTAL�)NTERDUNAL�-ARSH

!�MARSH�OCCUPYING�LOW�AREAS�BETWEEN�DUNES���5SUALLY�DOMINATED
BY�ROBUST�EMERGENTS�SUCH�AS�4YPHA�LATIFOLIA��0HRAGMITES�AUSTRALIS�
(IBISCUS�PALUSTRIS��OR�4HELYPTERIS�PALUSTRIS���!DDITIONAL�SPECIES
INCLUDE�!NDROPOGON�VIRGINICUS�VAR��ABBREVIATUS��#YPERUS�FILICINUS�
#YPERUS� ODORATUS�� %LEOCHARIS� ERYTHROPODA�� %UPATORIUM� ALBUM�
/ENOTHERA�PERENNIS��/SMUNDA�CINNAMOMEA��/SMUNDA�REGALIS��0OLYGONUM
PENSYLVANICUM�� 3CIRPUS� AMERICANUS��� 3HRUBS� WHICH� COMMONLY� INVADE
THIS�MARSH�ARE�4OXICODENDRON�RADICANS��2OSA�RUGOSA��AND�6ACCINIUM
CORYMBOSUM���4HICKETS�CAN�DEVELOP�WHICH�INCLUDE�IN�ADDITION�TO�THE
ABOVE� -YRICA� PENSYLVANICA�� *UNIPERUS� VIRGINIANA�� !CER� RUBRUM�
"ACCHARIS�HALIMIFOLIA��AND�!RONIA�ARBUTIFOLIA�

2ANGE��/UTER�#OASTAL�0LAIN�

2EFERENCES� (ARSHBERGER������
-ARTIN������

#ALCAREOUS�&EN

!� SHRUB� AND� HERB� DOMINATED� COMMUNITY� FORMED� IN� LOW� AREAS
WHERE�CALCAREOUS�GROUNDWATER�SEEPAGE�IS�PRESENT���4HE�CALCAREOUS
SEEPAGE�CREATES�A�HARSH�ENVIRONMENT�IN�WHICH�A�NUMBER�OF�CHARAC

TERISTIC�SPECIES�ARE�ADAPTED�TO�SURVIVE���4HESE�FENS�ARE�FOUND�IN
LEVEL� BASINS� WHERE� PEAT� MATS� OFTEN� DEVELOP�� AND� ON� SLOPING
HILLSIDES�WHERE�A�BUILD�UP�OF�PEAT�MATERIAL�IS�NOT�AS�NOTICEABLE��
3OME�FENS�HAVE�SMALL�LOCALIZED�SPRING�SEEPS�WHERE�THE�GROUNDWATER
BUBBLES� UP� AND� FLOWS� OVER� MINERAL� SOIL��� -ARL� CAN� BUILD� UP� AND
FORM�RINGS�AROUND�ROCKS�IN�SEEPAGE�RIVULETS���'ROUNDWATER�SEEPAGE
IS�NOT�SO�APPARENT�IN�OTHER�AREAS�OF�FENS�AND�MAY�SIMPLY�ACT�TO
KEEP�THE�SOIL�MOIST�OR�SATURATED�THROUGHOUT�THE�YEAR�

$OMINANT�PLANT� SPECIES� INCLUDE� $ESCHAMPSIA� CESPITOSA�� #AREX
STRICTA�� "ETULA� PUMILA�� 0OTENTILLA� FRUTICOSA�� 3ALIX� SERISSIMA�
3ALIX�DISCOLOR��3ALIX�GRACILIS��!CER�RUBRUM��4OXICODENDRON�VERNIX�

/THER�CHARACTERISTIC� PLANT� SPECIES� INCLUDE� 2IBES� HIRTELLUM�
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3ALIX� CANDIDA�� 3ALIX� PEDICILLARIS�� 0ARNASSIA� GLAUCA�� 2HAMNUS
ALNIFOLIA��#AREX�TETANICA��5TRICULARIA�INTERMEDIA��,OBELIA�KALMII�
#IRSIUM�MUTICUM��3OLIDAGO�ULIGINOSUM�LINOIDES��%PILOBIUM�STRICTUM�
!STER� BOREALIS�� 4HUJA� OCCIDENTALIS�� %RIOPHORUM� VIRIDI
CARINATUM�
#AREX� AQUATILIS�� -UHLENBERGIA� GLOMERATA�� #AREX� HYSTRICINA�� #AREX
FLAVA�� #AREX� PRAIREA�� *UNCUS� BRACHYCEPHALUS�� *UNCUS� DUDLEYI��
#HARACTERISTIC� ANIMAL� SPECIES� INCLUDE� .EONYMPHA� MITCHELLII�
(EMILEUCA�NEW�SPECIES�����AND�-ACROCHILO�HYPOCRITALIS�
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2ANGE��4HE� GREAT� VALLEY� OF� THE� 2IDGE� AND� 6ALLEY� PHYSIOGRAPHIC
PROVINCE�IN�3USSEX�AND�7ARREN�#OUNTIES�

2EFERENCES� +ARLIN�AND�!NDRUS������
5NPUBLISHED�.ATURAL�(ERITAGE�FIELD�STUDIES�

3TREAMSIDE�,AKESIDE�3HRUB�3WAMP

3HRUB� SWAMP� RECEIVING� STREAMSIDE� OR� LAKESIDE� SEDIMENTS��
#OMMON�SPECIES�INCLUDE�!LNUS��3ALIX��#ORNUS�AMOMUM��#EPHALANTHUS
OCCIDENTALIS�� 2OSA� PALUSTRIS��� #LASSIFICATION� NEEDS� WORK�� NEED
MORE�DATA�

2ANGE��0ROBABLY� OCCURS� IN� THE� 2IDGE� AND� 6ALLEY�� (IGHLANDS�
0IEDMONT�AND�PERHAPS�)NNER�#OASTAL�0LAIN�

#OASTAL�0LAIN�)NTERMITTENT�0OND

)NTERMITTENT�POND�OF�THE�/UTER�#OASTAL�0LAIN���$OMINATED�BY
HERBACEOUS� VEGETATION� �SHRUB� DOMINATED� INTERMITTENT� PONDS� ARE
CLASSIFIED�AS�PINE�BARRENS�SHRUB�SWAMPS	���3EVERAL�PONDS�IMPORTANT
FOR�ENDANGERED�PLANT�SPECIES�HAVE�BEEN�SURVEYED���$OMINANT������
COVER	� SPECIES� INCLUDE� #AREX� WALTERIANA�� 0ANICUM� VERRUCOSUM�
3CLERIA� RETICULARIS�� 0ANICUM� CAPILLARE�� #OREOPSIS� ROSEA�� #LADIUM
MARISCOIDES�� 0ANICUM� MATTAMUSKEETTENSE�� -UHLENBERGIA� TORREYANA�
%LEOCHARIS� MICROCARPA�� � !DDITIONAL� RARE� SPECIES� INCLUDE� ,OBELIA
CANBYI��.YMPHOIDES�CORDATA��3AGITTARIA�TERES��0ANICUM�WRIGHTIANUM�
0SILOCARYA�NITENS��,OBELIA�BOYKINII��0ASPALUM�DISSECTUM��,UDWIGIA
LINEARIS�� 0ANICUM� HIRSTII�� -ANISURIS� RUGOSA�� 8YRIS� SMALLIANA�
%LEOCHARIS� EQUISETOIDES��� 3PHAGNUM� MACROPHYLLUM�� 3PHAGNUM
MACROPHYLLUM� VAR�� FLORIDANUM� AND� 3PHAGNUM� LESCURII� ARE
CHARACTERISTIC�BRYOPHYTES���-ORE�SURVEY�WORK�IS�NEEDED�TO�DESCRIBE
THE� FULL� RANGE� OF� VARIABILITY� IN� SPECIES� COMPOSITION� FOR� THESE
PONDS�

2ANGE��/UTER�#OASTAL�0LAIN�

2EFERENCES� #AVILEER�AND�'ALLEGOS������
-ONTGOMERY�AND�&AIRBROTHERS������
5NPUBLISHED�.ATURAL�(ERITAGE�FIELD�STUDIES
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2IVER�"AR�#OMMUNITY

&ORMED� ON� ISLANDS� OR� RIVER� BANKS� WITH� SANDY�� GRAVELLY�� OR
COBBLY�RIVER�DEPOSITS���"ETULA�NIGRA�FORMS�THICKETS�IN�SOME�AREAS�
�#HARACTERISTIC� SPECIES� INCLUDE� 0RUNUS� DEPRESSA�� 3ALIX� INTERIOR�
"ETULA�NIGRA�

2ANGE��2IDGE�AND�6ALLEY��0IEDMONT��AND�PERHAPS�(IGHLANDS�
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2EFERENCES� 5NPUBLISHED�.ATURAL�(ERITAGE�FIELD�STUDIES�

)NLAND�#ALCAREOUS�0OND�3HORE

3HALLOW�EDGES�OF�CALCAREOUS�PONDS�WHICH�EXPERIENCE�SEASONAL
RISE� AND� DROP� OF� WATER� LEVEL��� ,IMESTONE� SINKHOLE� PONDS� ARE
INCLUDED� HERE�� � #OMMON� SPECIES� INCLUDE� .UPHAR� VARIEGATUM�
-YRIOPHYLLUM�SPP���5TRICULARIA�SPP���2ARE�PLANTS�INCLUDE�"OLTONIA
ASTEROIDES�� 3AGITTARIA� CUNEATA�� 3CIRPUS� TORREYI�� 2ANUNCULUS
FLABELLARIS��!LISMA�TRIVIALE���-ORE�DATA�NEEDED�

2ANGE��'REAT� VALLEY� OF� THE� 2IDGE� AND� 6ALLEY� PHYSIOGRAPHIC
PROVINCE�

2EFERENCES� 3NYDER������

)NLAND�'RAMINOID�-ARSH

-ARSHES� OUTSIDE� OF� THE� COASTAL� PLAIN� WITH� NARROW� LEAVED
GRAMINACEOUS�DOMINANTS�SUCH�AS�#AREX�STRICTA��3CIRPUS�CYPERINUS�
*UNCUS� EFFUSUS�� ,EERSIA� ORYZOIDES�� #ALAMAGROSTIS� CANADENSIS��
/THER�SPECIES�FREQUENTLY�PRESENT�INCLUDE�,YTHRUM�SALICARIA��)RIS
VERSICOLOR�� 0OLYGONUM� SPP��� 3AGITTARIA� SPP��� 3PARGANIUM� SPP��
3YMPLOCARPUS� FOETIDUS��� -UCH� VARIABILITY� EXISTS��� #LASSIFICATION
NEEDS�WORK�

2ANGE��2IDGE�AND�6ALLEY��(IGHLANDS��AND�0IEDMONT�

2EFERENCES� *ERVIS������
4INER������

)NLAND�.ONCALCAREOUS�0OND�3HORE

3HALLOW� EDGES� OF� NONCALCAREOUS� PONDS� WHICH� EXPERIENCE
SEASONAL�RISE�AND�DROP�OF�WATER�LEVEL���)NCLUDES�SPECIES�SUCH�AS
.YMPHOIDES� CORDATA�� 0OLYGONUM� PENNSYLVANICUM�� )SOETES� ECHINATA��
2ARE� SPECIES� INCLUDE� %RIOCAULON� SEPTENTRIONALIS� AND� ,OBELIA
DORTMANNA���-ORE�DATA�NEEDED�

2ANGE��-OSTLY�GLACIATED�PORTIONS�OF�2IDGE�AND�6ALLEY��(IGHLANDS�
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AND�0IEDMONT�

'LACIAL�"OG

!�SHRUB�AND�HERB�DOMINATED�COMMUNITY�ON�A�SPHAGNUM�MAT�WHICH
FILLS� IN� ACIDIC� KETTLEHOLE� DEPRESSIONS� IN� .ORTHERN� .EW� *ERSEY��
/FTEN� DOMINATED� BY� #HAMAEDAPHNE� CALYCULATA�� OTHER� CHARACTERISTIC
SHRUBS� INCLUDE� !NDROMEDA� GLAUCOPHYLLA�� +ALMIA� POLIFOLIA�� +ALMIA
ANGUSTIFOLIA���3MALL�TREES�OF�0ICEA�MARIANA�AND�,ARIX�LARICINA�ARE
OFTEN�SCATTERED�ON�THE�BOG�MAT���3PHAGNUM�BARTLETTIANUM��3PHAGNUM
CUSPIDATUM�� 3PHAGNUM� FALLAX� AND� 3PHAGNUM� RECURVUM� ARE� THE� MOST
PROMINENT�BRYOPHYTES�

2ANGE��'LACIATED�PORTIONS�OF�2IDGE�AND�6ALLEY�AND�(IGHLANDS�

2EFERENCES� +ARLIN�AND�!NDRUS������
+ARLIN�AND�,YNN������
,YNN�AND�+ARLIN������
-ACKENZIE������
-ONTGOMERY�AND�&AIRBROTHERS������

0INE�"ARREN�3AVANNA

!� GRASS� AND� SEDGE� DOMINATED� COMMUNITY� FOUND� IN� THE� FLOOD

PLAINS� OF� PINE� BARRENS� STREAMS�� ALONG� OLD� STREAM� CHANNELS��
5SUALLY� THE� SAVANNA� IS� SEPARATED� FROM� THE� RIVER� BY� A� WELL
DEVELOPED� LEVEE��� "ARREN� AREAS� OF� BOG� IRON� ARE� PRESENT� IN� SOME
SAVANNAS�� OFTEN� IN� THE� BED� OF� THE� OLD� STREAM� CHANNEL��� 'ROUND
WATER�SEEPAGE�OCCURS�IN�PORTIONS�OF�SOME�SAVANNAS��USUALLY�ON�A
SIDE� WHICH� BORDERS� A� #HAMAECYPARIS� SWAMP��� &LOODING� FROM� THE
ADJACENT�RIVER�OCCURS�TO�A�VARIABLE�EXTENT���/FTEN��WHEN�FLOODING
DOES�OCCUR��IT�FLOODS�FROM�THE�DOWNSTREAM�END�FIRST�

$OMINANT�SPECIES�INCLUDE��#LADIUM�MARISCOIDES��#AREX�EXILIS�
-UHLENBERGIA�TORREYANA��,OPHIOLA�AMERICANA�

/THER� CHARACTERISTIC� OR� RARE� SPECIES� INCLUDE��2HYNCHOSPORA
OLIGANTHA��2HYNCHOSPORA�CEPHALANTHA��.ARTHECIUM�AMERICANA��3CLERIA
RETICULARIS�� $ANTHONIA� EPILIS�� 0ANICUM� SCABRIUSCULUM�� *UNCUS
CANADENSIS��(YPERICUM�DENTICULATUM��#AREX�LIVIDA�

2ANGE��&OUND�ALONG�0INE�"ARRENS�STREAMS�IN�!TLANTIC��"URLINGTON�
AND�/CEAN�#OUNTIES�



���

2EFERENCES� (ARSHBERGER������
-C#ORMICK������
3TONE������
5NPUBLISHED�.ATURAL�(ERITAGE�FIELD�STUDIES

0INE�"ARREN�3HRUB�3WAMP

!N� /UTER� #OASTAL� 0LAIN� SWAMP� DOMINATED� BY� #HAMAEDAPHNE
CALYCULATA� OFTEN� WITH� 6ACCINIUM� CORYMBOSUM� OR� )LEX� GLABRA
ASSOCIATED�� � 7OODWARDIA� VIRGINICA� AND� 3PHAGNUM� MOSS� ARE� COMMON
GROUND�COVER�

2ANGE��/UTER�#OASTAL�0LAIN�

2EFERENCES� -C#ORMICK������
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#ALCAREOUS�2IVERSIDE�3EEP�#OMMUNITY

!�COMMUNITY�WHICH�DEVELOPS�ALONG�MAJOR�RIVER�SHORES�WHERE�ICE
SCOURING� MAINTAINS� OPEN� SEEPAGE� AREAS� ALONG� THE� LIMESTONE� RIVER
BANK�� � #HARACTERISTIC� SPECIES� INCLUDE� $ESCHAMPSIA� CESPITOSA�
*UNCUS� DUDLEYI�� #AREX� HYSTRICINA�� 3ALIX� INTERIOR�� 0ARNASSIA
GLAUCA��3CIRPUS�MICROCARPUS��#AREX�VIRIDULA��3PIRANTHES�LUCIDA�

2ANGE��+NOWN�FROM�THE�$ELAWARE�2IVER�IN�THE�2IDGE�AND�6ALLEY�

2EFERENCES� 5NPUBLISHED�.ATURAL�(ERITAGE�FIELD�STUDIES�

2OBUST�%MERGENT�-ARSH

!�MARSH�IN�WHICH�4YPHA�LATIFOLIA�OR�0HRAGMITES�AUSTRALIS�IS
THE�DOMINANT�SPECIES���3OMEWHAT�ARBITRARILY�SEPARATED�FROM�INLAND
GRAMINOID� MARSH� BECAUSE� OF� PHYSIOGNOMY��� "OTH� COMMUNITIES� ARE
OFTEN�FOUND�TOGETHER�IN�A�WETLAND�COMPLEX���#LASSIFICATION�NEEDS
WORK�

2ANGE��0ROBABLY�STATEWIDE�

2EFERENCES� 4INER������

.ORTHERN�.EW�*ERSEY�3HRUB�3WAMP

!N� ACIDIC� SHRUB� SWAMP� OF� .ORTHERN� .EW� *ERSEY��� $OMINANT
SPECIES� INCLUDE� 6ACCINIUM� CORYMBOSUM�� 2HODODENDRON� VISCOSUM�� AND
#LETHRA� ALNIFOLIA��!LSO� COMMON� ARE� )LEX� VERTICILLATA� AND� !RONIA
MELANOCARPA�� � 'ROUND� COVER� INCLUDES� #AREX� STRICTA� AND� 3PHAGNUM
MOSS���/NE�EXAMPLE�IS�DESCRIBED�IN�4INER������	���#LASSIFICATION
NEEDS�WORK�

2ANGE��2IDGE�AND�6ALLEY��(IGHLANDS��AND�0IEDMONT�

2EFERENCES� 4INER������

&/2%34%$�4)$!,�#/--5.)4)%3�

&RESHWATER�4IDAL�3WAMP
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!� TIDAL� SWAMP� FOREST� WITH� AN� OPEN� CANOPY� DOMINATED� BY
&RAXINUS�PENNSYLVANICA�WITH�!CER�RUBRUM�ALSO�OCCASIONALLY�PRESENT
IN�THE�CANOPY�LAYER���!�DIVERSE�SHRUB�LAYER�IS�PRESENT�INCLUDING
!CER� RUBRUM�� 6IBURNUM� DENTATUM�� 2HODODENDRON� VISCOSUM�� #LETHRA
ALNIFOLIA�� !LNUS� RUGOSA�� )LEX� VERTICILLATA�� 2OSA� PALUSTRIS�
#EPHALANTHUS� OCCIDENTALIS�� !RONIA� SP��� 6ACCINIUM� CORYMBOSUM��
(ERBS� INCLUDE� .UPHAR� LUTEA�� 0ONTEDERIA� CORDATA�� 0ELTANDRA
VIRGINICA�� 4HELYPTERIS� PALUSTRIS�� /SMUNDA� REGALIS�� )MPATIENS
CAPENSIS�� :IZANIA� AQUATICA�� !STER� PUNICEUS�� (ELENIUM� AUTUMNALE�
AND�0OLYGONUM�PUNCTATUM���-ORE�DATA�ARE�NEEDED�

2ANGE��)NNER�#OASTAL�0LAIN�AND�PROBABLY�ALSO�/UTER�#OASTAL�0LAIN�

2EFERENCES� 5NPUBLISHED�.ATURAL�(ERITAGE�FIELD�STUDIES�

&/2%34%$�./.4)$!,�#/--5.)4)%3�

#ALCAREOUS�3EEPAGE�3WAMP

3EEPAGE� SWAMPS� IN� LIMESTONE� REGIONS� OF� THE� STATE� WHICH
CONTAIN� AN� ASSEMBLAGE� OF� CALCIPHILIC� SPECIES��� $OMINANT� TREE� IS
OFTEN� !CER� RUBRUM�� ALTHOUGH� &RAXINUS� NIGRA� CAN� BE� LOCALLY
ABUNDANT��� #HARACTERISTIC� CALCIPHILIC� SPECIES� INCLUDE� 2IBES
HIRTELLUM��0OTENTILLA�FRUTICOSA��"ETULA�PUMILA��2HAMNUS�ALNIFOLIA�
#YPRIPEDIUM�CALCEOLUS��'EUM�RIVALE�

2ANGE��'REAT�VALLEY�OF�THE�2IDGE�AND�6ALLEY�PROVINCE�

2EFERENCES� 5NPUBLISHED�.ATURAL�(ERITAGE�FIELD�STUDIES�

#OASTAL�0LAIN�!TLANTIC�7HITE�#EDAR�3WAMP

3WAMPS�ALONG�STREAMS�OR�IN�LOW�AREAS�OF�THE�COASTAL�PLAIN�IN
WHICH� #HAMAECYPARIS� THYOIDES� MAKES� UP� OVER� ���� OF� THE� CANOPY
TREES��/THER�TREE�AND�SHRUB�SPECIES�INCLUDE�!CER�RUBRUM��-AGNOLIA
VIRGINIANA�� .YSSA� SYLVATICA�� #LETHRA� ALNIFOLIA�� ,EUCOTHOE
RACEMOSA��6ACCINIUM�CORYMBOSUM��'AYLUSSACIA�FRONDOSA��)LEX�GLABRA�
2HODODENDRON� VISCOSUM��� !� DENSE� COVER� OF� 3PHAGNUM� MOSS� OFTEN
COVERS� THE� GROUND�� WITH� 3PHAGNUM� FALLAX�� 3PHAGNUM� FLAVICOMANS�
3PHAGNUM� MAGELLANICUM�� 3PHAGNUM� PULCRUM� AND� 3PHAGNUM� RECURVUM
COMMONLY�OCCURRING���3UCCESSIONAL�EDGES�AND�TUSSOCKS�ARE�HABITAT
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FOR� 3CHIZAEA� PUSILLA�� !RETHUSA� BULBOSA�� AND� 0OGONIA
OPHIOGLOSSOIDES�

2ANGE��/UTER�#OASTAL�0LAIN�

2EFERENCES� +ARLIN�AND�!NDRUS������
-C#ORMICK������
-C#ORMICK�AND�*ONES������
/LSSON������
2OMAN�ET�AL�������
4INER������
:AMPELLA������

&LOODPLAIN�&OREST

!�RICH�MESOPHYTIC�FOREST�OCCUPYING�FLOOD�PLAINS
OF�MAJOR�RIVERS�OUTSIDE�OF�THE�/UTER�#OASTAL�0LAIN�OF�THE�STATE��
3TANDS� HAVE� A� HIGH� DIVERSITY� AND� IT� IS� OFTEN� DIFFICULT� TO
DETERMINE�ANY�SINGLE�SPECIES�AS�A�DOMINANT���#HARACTERISTIC�TREE
SPECIES� INCLUDE� 0LATANUS� OCCIDENTALIS�� #ELTIS� OCCIDENTALIS�
&RAXINUS�AMERICANA��!CER�SACCHARUM��!CER�NEGUNDO��4ILIA�AMERICANA�
*UGLANS�NIGRA��&AGUS�GRANDIFOLIA��5LMUS�RUBRA��5LMUS�AMERICANA�

4HE�SHRUB�LAYER�IS�OFTEN�DOMINATED�BY�,INDERA�BENZOIN���/THER
CHARACTERISTIC� SHRUBS� AND� LIANAS� INCLUDE� 4OXICODENDRON� RADICANS
AND�3TAPHYLEA�TRIFOLIA�

(ERBS�INCLUDE�!LLIUM�TRICOCCUM��#AREX�AMPHIBOLA��#AREX�GRAYII�
#AREX� ROSEA�� (YDROPHYLLUM� VIRGINIANUM�� )MPATIENS� CAPENSIS�
,APORTEA� CANADENSIS�� 4OVARIA� VIRGINIANA�� 6IOLA� STRIATA�� &LOERKEA
PROSERPINACOIDES�� -IMULUS� ALATUS�� $ICENTRA� CUCULLARIA�� 4RILLIUM
CERNUUM�� !RISAEMA� DRACONTIUM�� #ORYDALIS� FLAVULA��� 2ARE� SPECIES
INCLUDE� (YDROPHYLLUM� CANADENSE�� #AREX� JAMESII�� %LLISIA� NYCTELEA�
#YSTOPTERIS� PROTRUSA�� #HAEROPHYLLUM� PROCUMBENS��� &LOOD� PLAINS� OF
THE� 2ARITAN� 2IVER� AND� #ROSSWICKS� #REEK� MAY� HAVE� LUSH� GROWTH� OF
-ERTENSIA� VIRGINICA��� &LOOD� PLAIN� ISLANDS� OF� THE� $ELAWARE� 2IVER
OFTEN�HAVE�STANDS�OF�0TERETIS�PENSYLVANICA�

2ANGE���3TATEWIDE�EXCLUDING�THE�/UTER�#OASTAL�0LAIN�

2EFERENCES� "UELL�AND�7ISTENDAHL������
6AN�6ECHTEN�AND�"UELL������
5NPUBLISHED�.ATURAL�(ERITAGE�FIELD�STUDIES
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(ARDWOOD
#ONIFER�3WAMP

!� .ORTHERN� .EW� *ERSEY� SWAMP� IN� WHICH� !CER� RUBRUM� AND� 4SUGA
CANADENSIS�CODOMINATE�THE�CANOPY���2HODODENDRON�MAXIMUM�IS�OFTEN
THE�DOMINANT�SHRUB�IN�THIS�COMMUNITY���/THER�SPECIES�INCLUDE�.YSSA
SYLVATICA�� )LEX� VERTICILLATA�� 6ACCINIUM� CORYMBOSUM�� 2HODODENDRON
VISCOSUM��AND�!LNUS�RUGOSA���3PHAGNUM�MOSS�IS�COMMON�GROUND�COVER�
WITH� 3PHAGNUM� BARTLETTIANUM�� 3PHAGNUM� FALLAX� AND� 3PHAGNUM
MAGELLANICUM�AS�PROMINENT�SPECIES���-ORE�DATA�ARE�NEEDED�

2ANGE��2IDGE�AND�6ALLEY�AND�(IGHLANDS�

2EFERENCES� +ARLIN�AND�!NDRUS������
.IERING������
4INER������

)NLAND�!TLANTIC�7HITE�#EDAR�3WAMP

!� .ORTHERN� .EW� *ERSEY� SWAMP� IN� WHICH� #HAMAECYPARIS� THYOIDES
MAKES� UP� MORE� THAN� ���� OF� THE� CANOPY��� 'RADES� INTO� (ARDWOOD
#ONIFER�3WAMP�AND�SHARES�SIMILAR�ASSOCIATED�SPECIES�

2ANGE��2IDGE�AND�6ALLEY�AND�(IGHLANDS�

2EFERENCES� +ARLIN�AND�!NDRUS������
.IERING������
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,IQUIDAMBAR�!CER�(ARDWOOD�3WAMP

!� 3OUTHERN� .EW� *ERSEY� SWAMP� USUALLY� DOMINATED� BY� ,IQUIDAMBAR
STYRACIFLUA� AND� !CER� RUBRUM��� /THER� SPECIES� INCLUDE� 1UERCUS
PALUSTRIS�� 1UERCUS� PHELLOS�� 1UERCUS� FALCATA�� ,IRIODENDRON
TULIPIFERA�� &AGUS� GRANDIFOLIA�� 1UERCUS� BICOLOR�� &RAXINUS� SP��
5LMUS� SP��� 3ASSAFRAS� ALBIDUM�� )LEX� OPACA�� AND� $IOSPYROS� VIR

GINIANA�� � 3HRUBS� INCLUDE� 6IBURNUM� DENTATUM�� ,INDERA� BENZOIN�
6ACCINIUM� CORYMBOSUM�� #LETHRA� ALNIFOLIA�� AND� 2HODODENDRON
VISCOSUM���#LASSIFICATION�NEEDS�WORK�

2ANGE��)NNER�#OASTAL�0LAIN�AND�FRINGES�OF�/UTER�#OASTAL�0LAIN�

2EFERENCES�� 2OBICHAUD�AND�"UELL������
3TONE������

0INE�"ARREN�(ARDWOOD�3WAMP

(ARDWOOD�SWAMP�IN�THE�PINE�BARRENS�PORTION�OF�THE�OUTER�COASTAL
PLAIN� DOMINATED� BY� !CER� RUBRUM��� /THER� TREES� AND� SHRUBS� INCLUDE
-AGNOLIA�VIRGINIANA��.YSSA�SYLVATICA��#LETHRA�ALNIFOLIA��6ACCINIUM
CORYMBOSUM�� 2HODODENDRON� VISCOSUM�� #HAMAEDAPHNE� CALYCULATA�
,EUCOTHOE� RACEMOSA�� 'AYLUSSACIA� FRONDOSA��� 4HIS� SWAMP� IS� OFTEN
SITUATED�ADJACENT�TO�#HAMAECYPARIS�3WAMPS�AND�MAY�REPLACE�IT�AFTER
LOGGING�

2ANGE��/UTER�#OASTAL�0LAIN�

2EFERENCES� %HRENFELD�AND�'LUCK������
-C#ORMICK������
-C#ORMICK�AND�*ONES������
2OBICHAUD�AND�"UELL������

0ITCH�0INE�,OWLAND�&OREST

!� 0INUS� RIGIDA� DOMINATED� FOREST� WITH� A� WELL� DEVELOPED
UNDERSTORY� LAYER� 
� ESPECIALLY� +ALMIA� ANGUSTIFOLIA�� WITH� 'AYLUS

SACIA�FRONDOSA��'AYLUSSACIA�DUMOSA��,EUCOTHOE�RACEMOSA��AND�,YONIA
MARIANA��� 4HE� GROUND� WATER� LEVEL� LIES� JUST� BELOW� THE� GROUND
SURFACE�� THEREFORE� CREATING� DAMP� SAND� CONDITIONS��� 4HIS� .#
OCCUPIES�NARROW�BANDS�FRINGING�SWAMPS�ALONG�STREAM�COURSES�OR�IN
AREAS� OF� LOW� RELIEF�� CIRCULAR� DEPRESSIONS�� AND� OTHER� POORLY
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DRAINED� AREAS��� 4YPICAL� SPECIES� INCLUDE� ,EIOPHYLLUM� BUXIFOLIUM�
0YXIDANTHERA�BARBULATA��8EROPHYLLUM�ASPHODELOIDES��0OLYGALA�LUTEA�
AND�#ALAMOVILFA�BREVIPILIS���'AYLUSSACIA�BACCATA�BECOMES�COMMON�IN
DRIER�AREAS�

!�SMALL�NUMBER�OF�STANDS�HAVE�INTERMITTENT�CHANNELS�OR�SWALES
RUNNING� THROUGH� THEM��� $OMINANT� SPECIES� IN� THE� SWALES� INCLUDE
#AREX�WALTERIANA��)RIS�PRISMATICA��,ACHNANTHES�TINCTORIA��0ANICUM
AGROSTOIDES�� 7OODWARDIA� VIRGINICA�� !GROSTIS� ELATA��� 7ETTER
PORTIONS� OF� SWALES� HAVE� 5TRICULARIA� GEMINISCAPA�� 5TRICULARIA
FIBROSA�� 3AGITTARIA� ENGELMANNIANA�� AND� 'LYCERIA� OBTUSA��� 2ARE
SPECIES
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INCLUDE� ,OBELIA� CANBYI�� 2HYNCHOSPORA� CEPHALANTHA�� #AREX� LIVIDA�
-UHLENBERGIA�TORREYANA��AND�3CIRPUS�LONGII�

2ANGE��/UTER�#OASTAL�0LAIN�

2EFERENCES� ,ITTLE������
-C#ORMICK������
-C#ORMICK�AND�*ONES������

)NLAND�2ED�-APLE�3WAMP

!�SWAMP�OF�.ORTHERN�.EW�*ERSEY���!CER�RUBRUM�IS�THE�DOMINANT
TREE��� /THER� TREES� ARE� .YSSA� SYLVATICA�� &RAXINUS�� AND� "ETULA
LUTEA���3HRUBS�INCLUDE�6ACCINIUM�CORYMBOSUM��!LNUS�RUGOSA��,INDERA
BENZOIN��#EPHALANTHUS�OCCIDENTALIS��2HODODENDRON�VISCOSUM��#LETHRA
ALNIFOLIA�� )LEX� VERTICILLATA��� (ERBS� AND� MOSSES� INCLUDE
3YMPLOCARPUS�FOETIDUS��4HELYPTERIS�PALUSTRIS��/SMUNDA�CINNAMOMEA�
/NOCLEA�SENSIBILIS��3PHAGNUM�SPP�

2ANGE��2IDGE�AND�6ALLEY��(IGHLANDS��0IEDMONT�

2EFERENCES� 2OBICHAUD�AND�"UELL������
4INER������

#APE�-AY�,OWLAND�3WAMP

,OWLAND�FORESTS�PREDOMINANTLY�KNOWN�FROM�#APE�-AY�#OUNTY��.*��
4YPICALLY�OCCUPY�THE�HEADWATERS�OF�STREAMS�WHERE�THEY�ARE�LIKELY
FED�BY�GROUNDWATER�DISCHARGE���4OPOGRAPHY�IS�GENTLY�ROLLING�WITH�A
SERIES�OF�WET�DEPRESSIONS�ALTERNATING�WITH�DRYER�ISLANDS���3TANDS
TYPICALLY�HAVE�A�HIGH�DIVERSITY��ONE�STAND�WAS�FOUND�TO�HAVE���
��
SPECIES�OF�TREES�AND����SPECIES�OF�SHRUBS	���4YPICAL�CANOPY�TREES
INCLUDE�!CER�RUBRUM��,IQUIDAMBAR�STYRACIFLUA��&RAXINUS�TOMENTOSA�
.YSSA�SYLVATICA���4HE�MOST�FREQUENT�UNDERSTORY�TREES�ARE�-AGNOLIA
VIRGINIANA� AND� )LEX� OPACA��� 4HE� MOST� COMMON� SHRUB� IS� #LETHRA
ALNIFOLIA��� /THER� TYPICAL� SHRUBS� INCLUDE� 2HODODENDRON� VISCOSA�
,INDERA�BENZOIN��)TEA�VIRGINICA�

3PECIES� WITH� A� MORE� SOUTHERN� DISTRIBUTION� ARE� FOUND� IN� THESE
SWAMPS�� INCLUDING� 1UERCUS� MICHAUXII�� 1UERCUS� NIGRA�� 4RIADENUM
WALTERI��1UERCUS�PHELLOS��0OPULUS�HETEROPHYLLA�

2ARE� SPECIES� FROM� THIS� NATURAL� COMMUNITY� INCLUDE� %UPHORBIA
PURPUREA��(OTTONIA�INFLATA��4RIADENUM�WALTERI��,ISTERA�AUSTRALIS�
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&RAXINUS�TOMENTOSA��1UERCUS�MICHAUXII��0OPULUS�HETEROPHYLLA�

2ANGE��#APE�-AY�PORTION�OF�/UTER�#OASTAL�0LAIN�

2EFERENCES� "ERNARD������
3TONE������
5NPUBLISHED�.ATURAL�(ERITAGE�FIELD�STUDIES���
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"LACK�3PRUCE�3WAMP

!�SWAMP�WITH�OVER�����OF�THE�CANOPY�DOMINATED�BY�BLACK�SPRUCE
�0ICEA� MARIANA	��� /FTEN� FOUND� ADJACENT� TO� LOW� SHRUB� BOGS�� THESE
SWAMPS� FORM� A� LATER� SUCCESSIONAL� STAGE� OF� BOGS��� 3PECIES� WITH
NORTHERN�AFFINITIES�FIND�REFUGE�IN�THIS�COOL�SWAMP�ENVIRONMENT��
3PECIES� INCLUDE� !RCEUTHOBIUM� PUSILLUM�� #LINTONIA� BOREALE�� #OPTIS
GROENLANDICA�� 3MILACINA� TRIFOLIA�� 'AULTHERIA� HISPIDULA�� 4RILLIUM
UNDULATUM�

2ANGE��2IDGE�AND�6ALLEY�AND�POSSIBLY�(IGHLANDS�

2EFERENCES� ,YNN�AND�+ARLIN������

4%22%342)!,�3934%-

$EFINITION���4HE�4ERRESTRIAL�3YSTEM�INCLUDES�NATURAL�HABITATS�THAT
ARE� OFTEN� TERMED� �UPLANDS���� !� HABITAT� IS� PLACED� IN� THE
4ERRESTRIAL� 3YSTEM�� AS� OPPOSED� TO� BEING� AN� AQUATIC� �WETLAND� OR
DEEPWATER	� HABITAT�� IF� IT� HAS� ALL� OF� THE� FOLLOWING� CHARACTERIS

TICS�����	�VEGETATIVE�COVER�THAT�IS�NEVER��NOT�EVEN�PERIODICALLY	
PREDOMINANTLY� HYDROPHYTIC�� ��	� SOIL� THAT� IS� NOT� PREDOMINANTLY
HYDRIC��AND���	�A�SURFACE�THAT�IS�NOT�FLOODED�OR�SATURATED�AT�ANY
TIME�DURING�THE�YEAR�

,IMITS���4HE�4ERRESTRIAL�3YSTEM�EXTENDS�LATERALLY�TO�THE�EDGE�OF
WETLAND��DEEPWATER��AND�CULTURAL�HABITATS���)T�EXTENDS�DOWNWARD�TO
THE� LOWER� LIMIT� OF� NORMAL� SOIL� HORIZONS� AND� SURFACE� BIOLOGICAL
ACTIVITY��INCLUDING�THE�MAXIMUM�DEPTH�OF�PLANT�ROOTS�AND�BURROWING
SURFACE�ANIMALS���7ITHIN�THIS�SYSTEM��COMMUNITY�DESCRIPTIONS�ARE
GROUPED�BASED�ON�CANOPY�CLOSURE�

/0%.�#!./09�#/--5.)4)%3�

3ILICACEOUS�2OCK�/UTCROP�#OMMUNITY

!N�OPEN�CANOPIED�COMMUNITY�FORMING�OVER�BARE�SILICACEOUS�ROCK
OUTCROPS�AND�CLIFFS���3ILICACEOUS�ROCKS�INCLUDE�A�VARIETY�OF�ROCK
TYPES� SUCH� AS� QUARTZITE�� SANDSTONE�� GRANITE�� SCHIST�
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GRANITIC
GNEISS�� CERTAIN� CONGLOMERATES�� AND� VARIOUS� OTHER� ROCK
TYPES� WHICH�� UPON� WEATHERING�� YIELD� STRONGLY� ACIDIC�� BASE
POOR
SOILS���0RIMARY�INVADERS�ON�BARE�ROCK�INCLUDE�THE�LICHENS�2INODINA
SP��� 5MBILICARIA� SPP��� AND� WITH� THEM� MOSSES� SUCH� AS� ,EUCOBRYUM
GLAUCUM��0OLYTRICHUM�JUNIPERINUM��0OLYTRICHUM�COMMUNE��"RYUM�SPP��
AND�$ICRANUM�SPP���(ERBACEOUS�VASCULAR�PLANTS�INCLUDE�0OTENTILLA
TRIDENTATA�� !NDROPOGON� SCOPARIUS�� $ANTHONIA� SPICATA�� 0ANICUM
DEPAUPERATUM�� #AREX� SPP��� $RYOPTERIS� MARGINALIS�� 0OLYPODIUM
VIRGINIANUM�

2ANGE��2IDGE�AND�6ALLEY�AND�(IGHLANDS�

2EFERENCES��2OBICHAUD�AND�"UELL������

,IMESTONE�'LADE

'RASS� AND� FORB� DOMINATED� OPENINGS� ON� LIMESTONE� HILLSIDES
SURROUNDED�BY��AND�PARTIALLY�INVADED�BY�*UNIPERUS�VIRGINIANA���4HE
HILLS�ARE�FAIRLY�STEEPLY�SLOPED��CA�����DEGREES	�AND�ARE�MADE�OF
GLACIALLY�DEPOSITED�CALCAREOUS�SAND�AND�GRAVEL�

$OMINANT�SPECIES�INCLUDE�!NDROPOGON�SCOPARIUS��3POROBOLUS�SP��
*UNIPERUS�VIRGINIANA�

/THER� CHARACTERISTIC� SPECIES� INCLUDE� MIDWEST� PRAIRIE� SPECIES
SUCH� AS� !NEMONE� CYLINDRICA�� #HRYSOPSIS� CAMPORUM�� AND� ,INUM
SULCATUM��AND�LOCALLY�RARE�DRY�GROUND�OR�LIMESTONE�SPECIES�SUCH�AS
+UHNIA� EUPATORIOIDES�� !SCLEPIAS� VERTICILLATA�� "OUTELOUA
CURTIPENDULA��AND�#AREX�BICKNELLII�

2ANGE��/NLY�TWO�SITES�KNOWN�IN�STATE���&OUND�ON�&RANKLIN�,IMESTONE
DEPOSIT�IN�(IGHLANDS�

2EFERENCES� 3NYDER������
5NPUBLISHED��.ATURAL�(ERITAGE�FIELD�STUDIES

#OASTAL�$UNE�'RASS�#OMMUNITY

!N� HERBACEOUS� COMMUNITY� OF� PRIMARY� DUNES� AND� BACK� DUNES
DOMINATED� BY� !MMOPHILA� BREVILIGULATA��� /THER� SPECIES� INCLUDE
3OLIDAGO� SEMPERVIRENS�� #AKILE� EDENTULA�� %UPHORBIA� POLYGONIFOLIA�
,ATHYRUS�JAPONICUS��,ECHEA�MARITIMA���!REAS�DOMINATED�BY�(UDSONIA
TOMENTOSA�ARE�PRESENT�IN�PROTECTED�PORTIONS�OF�BACK�DUNES�

2ANGE��/UTER�#OASTAL�0LAIN�
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2EFERENCES� (ARSHBERGER������
-ARTIN������
2OBICHAUD�AND�"UELL������

#OASTAL�$UNE�3HRUBLAND

!� SHRUB� AND� SCATTERED� LOW� TREE� �LESS� THAN� ��� FT	� DOMINATED
COMMUNITY� OCCUPYING� BACK� DUNES� AND� SECONDARY� DUNES�� GENERALLY
LANDWARD� OF� A� COASTAL� DUNE� GRASS� COMMUNITY��� $OMINANT� SHRUBS
INCLUDE�0RUNUS�MARITIMA��-YRICA�PENSYLVANICA���3CATTERED�LOW�TREES
OF�*UNIPERUS�VIRGINIANA�USUALLY�DOMINATE�THE�TREE�CANOPY���/THER
COMMON� SPECIES� ARE� )LEX� OPACA�� $IOSPYROS� VIRGINIANA�� 0RUNUS
SEROTINA�� 1UERCUS� STELLATA�� 1UERCUS� FALCATA�� 0ARTHENOCISSUS
QUINQUEFOLIA�� 4OXICODENDRON� RADICANS��� /PEN� PATCHES� DOMINATED� BY
(UDSONIA�TOMENTOSA�MAY�BE�PRESENT�

2ANGE��/UTER�#OASTAL�0LAIN�

2EFERENCES� (ARSHBERGER������
-ARTIN������
2OBICHAUD�AND�"UELL������

#OASTAL�$UNE�7OODLAND

,OW� TREE� AND� SHRUB� DOMINATED� COMMUNITY� WITH� GREATER� THAN� ���
CANOPY� LOW� TREES� �APPROXIMATELY� ��
��� FT	��� 5SUALLY� FOUND� ON
SECONDARY�DUNES���$OMINANT�TREES�INCLUDE�*UNIPERUS�VIRGINIANA�AND
)LEX�OPACA�AND�0INUS�RIGIDA���/THER�COMMON�SPECIES�INCLUDE�0RUNUS
SEROTINA�� !MELANCHIER� CANADENSIS�� 1UERCUS� FALCATA�� #ELTIS
OCCIDENTALIS�� 3ASSAFRAS� ALBIDUM�� -YRICA� PENSYLVANICA�� 0ARTHEN

OCISSUS�QUINQUEFOLIA��4OXICODENDRON�RADICANS�

2ANGE��/UTER�#OASTAL�0LAIN�

2EFERENCES�� -ARTIN������
2OBICHAUD�AND�"UELL������

0INE�0LAINS

!�DWARF�0INUS�RIGIDA�FOREST�OF�THE�.EW�*ERSEY�PINE�BARRENS��



���

4HESE� ARE� FOUND� AT� ELEVATIONS� OF� ���
���FT� ABOVE� SEA� LEVEL� IN
GENTLY�ROLLING�TERRAIN�WITH�SANDY�SOILS�THAT�ARE�CHARACTERIZED�AS
BEING�WELL�DRAINED�TO�POORLY�DRAINED��WITH�HIGH�PERMEABILITY��AND
A�SAND�TO�SANDY�LOAM�SUBSOIL��7OODMANSIE
,AKEHURST�ASSOCIATION	�

4HE� DOMINANT� TREES� ARE� DWARF� �SMALLER� THAN� ��FT	�� MULTIPLE
STEMMED�0INUS�RIGIDA��1UERCUS�MARILANDICA�AND�1UERCUS�ILICIFOLIA��
0INUS�RIGIDA�MAKES�UP�����TO�����OF�THE�TREES�WITH�THE�TWO�OAK
SPECIES�MAKING�UP�THE�REST���4HERE�IS�A�NOTED�PREDOMINANCE�OF�THE
SEROTINUS�0��RIGIDA�RACE���)T�IS�ALSO�NOTABLE�THAT�THERE�IS�ALMOST
A� COMPLETE� ABSENCE� OF� 0INUS� ECHINATA� AND� ALL� OAKS� EXCEPT
1��MARILANDICA�AND�1��ILICIFOLIA�

/THER�CHARACTERISTIC�SHRUBS�INCLUDE�+ALMIA�ANGUSTIFOLIA��+ALMIA
LATIFOLIA�� -YRICA� ASPLENIFOLIA�� AND� ,EIOPHYLLUM� BUXIFOLIUM��
0ROSTRATE� SHRUBS� INCLUDE� 'AULTHERIA� PROCUMBENS�� !RCTOSTAPHYLOS
5VA
URSI�� AND� %PIGAEA� REPENS��� #OREMA� CONRADII� IS� PROMINENT� IN
PLACES�

2ANGE��/UTER�#OASTAL�0LAIN�

2EFERENCES� 'OOD�AND�'OOD������
'OOD�ET�AL�������
(ARSHBERGER������
,EDIG�AND�&RYER������
-C#ORMICK�AND�"UELL������
7INDISCH������

2IDGETOP�0ITCH�0INE�
�3CRUB�/AK�&OREST

!� COMMUNITY� DOMINATED� BY� 0INUS� RIGIDA� OCCURRING� ON� HIGH
RIDGETOPS� WHERE� SOIL� IS� THIN� AND� CLIMATIC� CONDITIONS� ARE� SEVERE
WITH� FREQUENT� SLEET� AND� ICE� STORMS� AND� STRONG� WINDS��� 1UERCUS
ILICIFOLIA� IS� THE� DOMINANT� SHRUB� ON� THE� MOST� EXPOSED� STANDS��
'AYLUSSACIA� BACCATA� BECOMES� MORE� ABUNDANT� ON� MORE� PROTECTED
STANDS��� /THER� TREES� INCLUDE� !CER� RUBRUM�� "ETULA� LENTA�� "ETULA
POPULIFOLIA�AND�!MELANCHIER�SP���1UERCUS�PRINUS��1UERCUS�COCCINEA�
1UERCUS�ALBA��ALSO�OCCUR�ON�MORE�PROTECTED�SITES���)N�ADDITION�TO
1��ILICIFOLIA� AND� '��BACCATA�� SHRUBS� INCLUDE� 6ACCINIUM� SPP��
+ALMIA� LATIFOLIA�� -YRICA� ASPLENIFOLIA�� 2HUS� SPP��� AND� !RONIA
MELANOCARPA��� (ERBS� INCLUDE� !RALIA� NUDICAULIS�� 0TERIDIUM
AQUILINUM��-AIANTHEMUM�CANADENSE�

2ANGE��2IDGE�AND�6ALLEY�AND�(IGHLANDS�
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2EFERENCES� .IERING������
2OBICHAUD�AND�"UELL������

3HALE�#LIFF�2OCK�/UTCROP�#OMMUNITY

#OMMUNITY� FORMED� ON� SHALE� CLIFFS� WHICH� CONTAIN� MANY� SMALL
LEDGES��CREVICES��TALUS�AREAS�PROVIDING�DIVERSE�MICRO�HABITATS��
3PECIES� INCLUDE� *UNIPERUS� COMMUNIS�� #ELTIS� OCCIDENTALIS�� /PUNTIA
HUMIFUSA�� 7OODSIA� OBTUSA�� !SPLENIUM� TRICHOMANES�� !QUILEGIA
CANADENSIS�� 0HLOX� SUBULATA��� 2ARE� SPECIES� INCLUDE� #HEILANTHES
LANOSA�

2ANGE��0IEDMONT�AND�2IDGE�AND�6ALLEY�

2EFERENCES� &ABLES�AND�(OUDA������
5NPUBLISHED�.ATURAL�(ERITAGE�FIELD�STUDIES

4ALUS�3LOPE�#OMMUNITY

!�WOODLAND�OCCURRING�ON�STEEP�RIDGE�SLOPES��OFTEN�AT�THE�BASE
OF�CLIFFS��ON�COARSE�TEXTURED�COLLUVIAL�DEPOSITS���#ANOPY�COVERAGE
IS� ��
������ 4REES� INCLUDE� 1UERCUS� PRINUS�� 1UERCUS� ILICIFOLIA�
0INUS�STROBUS��"ETULA�LENTA�

2ARE� SPECIES� FROM� THIS� .#� INCLUDE� #AREX� DEWEYANA�� 0INUS
RESINOSUM�� !SPLENIUM� MONTANUM�� "ETULA� PAPYRIFERA�� 2IBES� GLANDU

LOSUM��#LEMATIS�VERTICILLARIS��!DLUMIA�FUNGOSA��,ONICERA�CANADEN

SIS��SHORT
TAILED�SHREW��TIMBER�RATTLESNAKE��WOODRAT�

2ANGE��2IDGE�AND�6ALLEY��(IGHLANDS��AND�0IEDMONT�

2EFERENCES� $AVIS������
5NPUBLISHED�.ATURAL�(ERITAGE�FIELD�STUDIES

4RAPROCK�'LADE�2OCK�/UTCROP�#OMMUNITY

4HESE�ARE�DRY��GRASS�AND�FORB�DOMINATED�OPENINGS�ON�SOUTH�AND
WEST� FACING� SLOPES� OF� TRAPROCK� RIDGES��� 4HIN� SOILS� AND� EXPOSED
ROCKY�SUBSTRATE�CONTRIBUTE�TO�THE�XERIC�CONDITIONS�AT�THESE�SITES�
AND� ALLOW� THE� UNDERLYING� TRAPROCK� TO� HAVE� AN� INFLUENCE� ON� THE
TYPES�OF�SPECIES�FOUND�

4HE� DOMINANT� SPECIES� IN� THE� BALDS� ARE� !NDROPOGON� SCOPARIUS�
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0ANICUM�SP���AND�MOSSES�AND�LICHENS���4HE�SURROUNDING�DRY�FOREST
IS� USUALLY� DOMINATED� BY� 1UERCUS� PRINUS��� /THER� COMMON� TREES� ARE
1UERCUS�RUBRA��#ARYA�SPP���AND�*UNIPERUS�VIRGINIANA�

/THER� CHARACTERISTIC� SPECIES� INCLUDE� !SCLEPIAS� VERTICILLATA�
3CUTELLARIA� LEONARDII�� -UHLENBERGIA� CAPILLARIS�� #UNILIA� ORIGA

NOIDES�� 6IBURNUM� RAFINESQUIANUM�� !SCLEPIAS� QUADRIFOLIA�� (YPOXIS
HIRSUTA��(YPERICUM�GENTIANOIDES��4EPHROSIA�VIRGINIANA��AND�'ALIUM
PILOSUM�

2ANGE��0IEDMONT� PHYSIOGRAPHIC� PROVINCE��+NOWN� FROM� THE� 7ATCHUNG
MOUNTAINS�� WHICH� SPAN� FOUR� COUNTIES��� -AY� ALSO� OCCUR� ON� THE
3OURLANDS� AND� 0ALISADES��3IMILAR� COMMUNITIES� MAY� EXIST� IN
#ONNECTICUT��,EE������	�

2EFERENCES� ,EE������
5NPUBLISHED�.ATURAL�(ERITAGE�FIELD�STUDIES

#ALCAREOUS�2IVERSIDE�/UTCROP�#OMMUNITY

!�CALCAREOUS�ROCK�OUTCROP�COMMUNITY�MAINTAINED�OPEN�BY�WINTER
ICE� SCOURING�� � #HARACTERISTIC� SPECIES� INCLUDE� !NEMONE� RIPARIA�
:IZIA�APTERA��!NDROPOGON�GERARDI��#AMPANULA�ROTUNDIFOLIA��0LATANUS
OCCIDENTALIS�� 0OTENTILLA� ARGUTA�� !RABIS� LYRATA�� 0HYSOCARPUS
OPULIFOLIUS��3PARTINA�PECTINATA���-ORE�DATA�NEEDED�

2ANGE��+NOWN�FROM�$ELAWARE�2IVER�IN�THE�2IDGE�AND�6ALLEY�PROVINCE�

2EFERENCES� 5NPUBLISHED�.ATURAL�(ERITAGE�FIELD�STUDIES�

3ILICACEOUS�2IVERSIDE�/UTCROP�#OMMUNITY

!�ROCK�OUTCROP�COMMUNITY�ON�SILICACEOUS�BEDROCK�TYPES�SUCH�AS
QUARTZITE�� SANDSTONE�� GRANITE�� SCHIST�� GRANITIC
GNEISS� AND� OTHER
ROCK�TYPES�WHICH�UPON�WEATHERING�YIELD�STRONGLY�ACIDIC��BASE
POOR
SOILS���-ORE�DATA�NEEDED�

2ANGE��-AY�OCCUR�IN�2IDGE�AND�6ALLEY��(IGHLANDS��AND�0IEDMONT�

#,/3%$�#!./09�#/--5.)4)%3�
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$RY�/AK
0INE�&OREST

!N� OAK� DOMINATED� FOREST� OF� THE� OUTER� COASTAL� PLAIN��� ,ARGER
TREEFORM�OAKS�INCLUDING�1UERCUS�VELUTINA��1UERCUS�PRINUS��1UERCUS
COCCINEA��1UERCUS�STELLATA��AND�1UERCUS�ALBA�COVER�����OR�MORE�OF
THE�GROUND��CONTRIBUTE�����OR�MORE�OF�THE�STEMS��AND�FORM�����OR
MORE� OF� THE� BASAL� AREA��� 0INUS� RIGIDA� IS� PRESENT� IN� NEARLY� ALL
STANDS�� 0INUS� ECHINATA� OUTNUMBERS� 0�� RIGIDA� IN� SOME� STANDS��
#ANOPY� HEIGHTS� RANGE� FROM� ��
��M� TO� ��
��M� DEPENDING� ON� FIRE
HISTORY��� )N� GENERAL� THESE� FORESTS� ARE� LESS� DENSE� THAN� 0INE
/AK
&ORESTS���4HREE�SUBTYPES�ARE�INCLUDED���THE�-IXED�/AK
0INE�&OREST�
THE�/AK�(ILLTOP�&OREST��AND�THE�3CARLET�/AK
3HORTLEAF�0INE�&OREST�

)N� THE� -IXED� /AK
0INE� &OREST� SEVERAL� TREEFORM� OAKS� MAY� BE
PROMINENT�IN�THE�CANOPY��WITH�1UERCUS�VELUTINA�MOST�COMMON�NORTH
OF�THE�-ULLICA�2IVER�AND�1UERCUS�FALCATA�PROMINENT�TO�THE�SOUTH��
1UERCUS� PRINUS�� 1UERCUS� COCCINEA� AND� 1UERCUS� ALBA� VARY� IN
ABUNDANCE�FROM�STAND�TO�STAND���1UERCUS�STELLATA�IS�GENERALLY�MORE
ABUNDANT�THAN�1UERCUS�MARILANDICA���4HE�AVERAGE�HEIGHT�OF�STANDS
IS�ABOUT���M���4HE�CANOPY�COVERS�����OF�THE�GROUND��AND�AT�LEAST
����OF�ITS�COVER�IS�CONTRIBUTED�BY�OAKS���0INES�FORM�ABOUT�����OF
THE�BASAL�AREA�

4HE� /AK� (ILLTOP� &ORESTS� HAVE� 1UERCUS� PRINUS� AND� 1UERCUS
VELUTINA�FORMING�����OR�MORE�OF�THE�CANOPY���4HEY�OCCUR�ON�MANY
SMALL�HILLTOPS�AND�A�FEW�LARGER�AREAS�IN�THE�0INE�"ARRENS���7OODY
UNDERGROWTH�IS�SPARSE��CLUMPED��COVERING�ONLY�����OF�THE�GROUND�
AND� DOMINATED� BY� AN� ALMOST� EQUAL� MIX� OF� 'AYLUSSACIA� FRONDOSA�
1UERCUS�ILICIFOLIA��'AYLUSSACIA�BACCATA��AND�6ACCINIUM�VACILLANS��
-OSSES�AND�LICHENS�COVER�����OF�THE�SOIL�SURFACE�

4HE�3CARLET�/AK
3HORTLEAF�0INE�&ORESTS�OCCUR�MOST�COMMONLY�ON
THE� EASTERN� HALF� OF� THE� 0INE� "ARRENS� AND� NORTH� OF� THE� -ULLICA
2IVER��� 1UERCUS� COCCINEA� AND� 1UERCUS� VELUTINA� FORM� ABOUT� ���� OF
THE�CANOPY�AND�0INUS�ECHINATA�NEARLY�������1UERCUS�PRINUS��1UERCUS
ALBA��1UERCUS�STELLATA�AND�0INUS�RIGIDA�ARE�ONLY�MINOR�COMPONENTS�

2ANGE��/UTER�#OASTAL�0LAIN�

2EFERENCES� -C#ORMICK������
-C#ORMICK�AND�*ONES������

$RY�0INE
/AK�&OREST

0INE�"ARRENS�FORESTS�WHERE�0INUS�RIGIDA�COVERS�����OR�MORE�OF
THE�GROUND��CONTRIBUTES�TO�����OR�MORE�OF�THE�TREE�STEMS����CM�OR
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GREATER� IN� DIAMETER�� AND� FORMS� ���� OR� MORE� OF� THE� BASAL� AREA��
,ARGE�BROADLEAF�TREES�INCLUDING�1UERCUS�VELUTINA��1UERCUS�PRINUS�
1UERCUS�COCCINEA��1UERCUS�STELLATA��AND�1UERCUS�ALBA�COVER�NO�MORE
THAN�����OF�THE�GROUND��CONTRIBUTE�NO�MORE�THAN�����OF�THE�STEMS�
AND�FORM�NO�MORE�THAN�����OF�THE�BASAL�AREA���4HREE�SUBTYPES�ARE
INCLUDED��� THE� 0INE
"LACKJACK� /AK� &OREST�� THE� 0INE
0OST� /AK
&OREST��AND�THE�0INE
"LACK�/AK�&OREST���)N�THE�SUBTYPES��TWO�KINDS
OF� SHRUB� UNDERSTORIES� ARE� FOUND��� /NE� IS� MOSTLY� DOMINATED� BY
HEATHS�� 'AYLUSSACIA� BACCATA� AND� 6ACCINIUM� VACILLANS��� 4HE� OTHER
HAS�1UERCUS�ILICIFOLIA�EMERGING�ABOVE�THE�HEATHS�

� !� LARGE� PART� OF� THE� 0INE
/AK� &ORESTS� OF� THE� CENTRAL� 0INE
"ARRENS�IS�COVERED�BY�THE�OPEN�0INE
"LACKJACK�/AK�&OREST�3UBTYPE
�0INUS�RIGIDA��1UERCUS�MARILANDICA	���1UERCUS�STELLATA�TREES�RANGE
FROM� SCATTERED� TO� RELATIVELY� ABUNDANT� IN� THESE� STANDS��� 1UERCUS
VELUTINA�AND�1UERCUS�COCCINEA�OCCUR�SPORADICALLY�THROUGHOUT�THESE
FORESTS���&IRE�IS�BELIEVED�TO�EXERT�A�DRAMATIC�SELECTIVE�ACTION�ON
THESE� FORESTS��� 4HIS� SUBTYPE� IS� LUMPED� TOGETHER� WITH� THE� DWARF
PINE� PLAINS� BY� -C#ORMICK� �����	��� "OTH� HEATH� DOMINATED� SHRUB
LAYERS� AND� 1UERCUS� ILICIFOLIA� DOMINATED� SHRUB� LAYERS� OCCUR� WITH
THIS�SUBTYPE�

4HE� 0INE
0OST� /AK� &OREST� 3UBTYPE� �0INUS� RIGIDA�� 1UERCUS
STELLATA	�OCCURS�IN�THE�CENTRAL�0INE�"ARRENS���0INUS�RIGIDA�IS�THE
DOMINANT� TREE�� 1UERCUS� STELLATA� FORMS� ���� OF� THE� CANOPY�� AND
1UERCUS� VELUTINA� IS� WIDELY� SPACED��� 4HIS� FOREST� OCCURS� WITH� TWO
DIFFERENT�TYPES�OF�UNDERGROWTH���/NE�TYPE�HAS�1UERCUS�ILICIFOLIA
AND�+ALMIA�ANGUSTIFOLIA�IN�THE�UNDERGROWTH�WITH�A��M�TALL�FOREST
CANOPY���4HE�OTHER�HAS�LARGER�MORE�WIDELY�SPACED�CANOPY�TREES�WITH
1UERCUS� ILICIFOLIA� AND� 'AYLUSSACIA� BACCATA� IN� THE� UNDERGROWTH��
.EITHER�TYPE�IS�WIDELY�DISTRIBUTED�

)N�THE�0INE
"LACK�/AK�&OREST�3UBTYPE��0INUS�RIGIDA�IS�DOMINANT
IN� THE� CANOPY�� BUT� ��
���� OF� THE� TREES� ARE� 1UERCUS� VELUTINA�
1UERCUS� COCCINEA�� OR� 1UERCUS� FALCATA��� 1UERCUS� ALBA� AND� 1UERCUS
PRINUS�IS�PRESENT�IN�SOME�AREAS��AND�1UERCUS�MARILANDICA�MAY� BE
ABSENT�OR�FREQUENT���3HRUB�LAYERS�MAY�BE�DOMINATED�BY�HEATHS� OR
1UERCUS�ILICIFOLIA�

2ANGE��/UTER�#OASTAL�0LAIN

2EFERENCES� -C#ORMICK������
-C#ORMICK�AND�*ONES������

$RY
-ESIC�#ALCAREOUS�&OREST
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!� DIVERSE� FOREST� OCCURRING� ON� CALCAREOUS� SOILS��� #ANOPY
DOMINANTS�INCLUDE���!CER�SACCHARUM�AND�&RAXINUS�AMERICANA���/THER
WOODY� SPECIES� INCLUDE� 4ILIA� AMERICANA�� /STRYA� VIRGINIANA�� #ARYA
GLABRA�� ,IRIODENDRON� TULIPIFERA��� #HARACTERISTIC� SPECIES� INCLUDE
1UERCUS�MUHLENBERGIA��8ANTHOXYLUM�AMERICANUM�

2ANGE��2IDGE�AND�6ALLEY�

2EFERENCES� "ALTER�AND�,OEB������
0EARSON������
0EARSON������

$RY
-ESIC�)NLAND�-IXED�/AK�&OREST

-IXED� OAK� FORESTS� OF� THE� 0IEDMONT�� (IGHLANDS�� AND� 2IDGE� AND
6ALLEY�REGIONS���$OMINANT�SPECIES�INCLUDE�1UERCUS�RUBRA��1UERCUS
ALBA�� AND� 1UERCUS� VELUTINA��� /THER� ASSOCIATED� TREES� INCLUDE
&RAXINUS�AMERICANA��!CER�RUBRUM��!CER�SACCHARUM��1UERCUS�PRINUS�
#ARYA� SPP��� &AGUS� GRANDIFOLIA�� AND� ,IRIODENDRON� TULIPIFERA��
#ORNUS� FLORIDA� IS� OFTEN� PROMINENT� IN� THE� UNDERSTORY� LAYER�� AND
6IBURNUM�ACERIFOLIUM�IS�OFTEN�PROMINENT�IN�THE�SHRUB�LAYER���4WO
SUBTYPES�ARE�CURRENTLY�RECOGNIZED���THE�-IXED�/AK�&OREST�SUBTYPE�
AND�THE�-IXED�/AK
(ARDWOOD�&OREST�SUBTYPE�

4HE� -IXED� /AK
(ARDWOOD� &OREST� 3UBTYPE�� OR� �#OVE� &OREST�
SENSU��2AUP� �����	�� ARE� FOUND� IN� COOLER�� MOISTER� SITES� SUCH� AS
NORTHERN� AND� EASTERN� FACING� SLOPES� AND� RAVINES��� !LTHOUGH� THE
CANOPY� IS� GENERALLY� DOMINATED� BY� A� MIXTURE� OF� 1UERCUS� RUBRA�
1UERCUS� ALBA� AND� 1UERCUS� VELUTINA�� ,IRIODENDRON� TULIPIFERA� AND
"ETULA�LENTA�ARE�PREVALENT�WITH�,��TULIPIFERA�BECOMING�ABUNDANT�IN
PLACES��� /THER� TREE� SPECIES� INCLUDE� &RAXINUS� AMERICANA�� !CER
SACCHARUM�� !CER� RUBRUM�� 4ILIA� AMERICANA�� .YSSA� SYLVATICA�� AND
&AGUS� GRANDIFOLIA��� )N� ADDITION� TO� #ORNUS� FLORIDA�� UNDERSTORY
TREES�INCLUDE�#ARPINUS�CAROLINIANA�AND�/STRYA�VIRGINIANA�

4HE�-IXED�/AK�&OREST�3UBTYPE�ARE�FOUND�ON�DRIER�SOUTHERN�AND
WESTERN�FACING�SLOPES�THROUGHOUT�.ORTHERN�.EW�*ERSEY�AND�ON�LEVEL
AREAS�WITH�SHALLOW�SOIL�ON�THE�RED�SHALE�PORTIONS�OF�THE�0IEDMONT
REGION��� 4HE� CANOPY� IS� DOMINATED� BY� 1UERCUS� ALBA�� 1UERCUS� RUBRA
AND� 1UERCUS� VELUTINA��� /THER� SPECIES� INCLUDE� !CER� RUBRUM�� #ARYA
SPP��� !CER� SACCHARUM�� &AGUS� GRANDIFOLIA�� &RAXINUS� AMERICANA�
1UERCUS�PRINUS���,IRIODENDRON�TULIPIFERA�AND�"ETULA�LENTA�MAY�BE
ABSENT�OR�PRESENT�ONLY�IN�LOW�NUMBERS���5NDERSTORY�TREES�INCLUDE
#ORNUS�FLORIDA��/STRYA�VIRGINIANA�AND�3ASSAFRAS�ALBIDUM�
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2ANGE��0IEDMONT��(IGHLANDS��AND�2IDGE�AND�6ALLEY�

2EFERENCES� #ANTLON������
&ORMAN�AND�%LFSTROM������
2AUP������
2OBICHAUD�AND�"UELL������

-ESIC�#OASTAL�0LAIN�-IXED�/AK�&OREST

!� MESIC� FOREST� DOMINATED� BY� OAKS�� PARTICULARLY� 1UERCUS
VELUTINA�� 1UERCUS� ALBA�� 1UERCUS� RUBRA��� )N� SOME� STANDS� &AGUS
GRANDIFOLIA� BECOMES� THE� DOMINANT� TREE��� ,IRIODENDRON� TULIPIFERA
AND� ,IQUIDAMBAR� STYRACIFLUA� BECOME� ABUNDANT� IN� SOME� STANDS��
4YPICAL� UNDERSTORY� TREES� INCLUDE� #ORNUS� FLORIDA�� 3ASSAFRAS
ALBIDUM��AND�#ARPINUS�CAROLINIANA���3OME�STANDS��INSTEAD��HAVE�AN
UNDERSTORY�DOMINATED�BY�HEATH�PLANTS���0REDOMINANTLY�FOUND�ALONG
THE�)NNER�#OASTAL�0LAIN�AND�SOUTHERN�PORTIONS�OF�THE�/UTER�#OASTAL
0LAIN��� 4HREE� SUBTYPES� ARE� INCLUDED��� /AK
(EATH� &OREST�� -IXED
/AK
"EECH�&OREST��3OUTHERN�#OASTAL�0LAIN�-IXED�/AK�&OREST�

4HE�/AK
(EATH�&OREST�3UBTYPE�IS�A�MESIC�UPLAND��FOREST�OF�)NNER
#OASTAL�0LAIN�AREAS�WITH�SANDY�SOIL�ADJACENT�TO�THE�0INE�"ARRENS��
#ANOPY� TREES� INCLUDE� 1UERCUS� ALBA�� 1UERCUS� VELUTINA�� 1UERCUS
RUBRA�� 1UERCUS� PRINUS�� AND� 1UERCUS� COCCINEA��� 4HE� UNDERSTORY� IS
PRIMARILY�HEATH�PLANTS�INCLUDING�+ALMIA�LATIFOLIA��6ACCINIUM�SPP��
'AYLUSSACIA�SPP���AND�2HODODENDRON�VISCOSUM�

4HE�-IXED�/AK
"EECH�&OREST�3UBTYPE�IS�FOUND�ON�THE�WESTERN�AND
SOUTHWESTERN� PART� OF� THE� COASTAL� PLAIN� WHERE� SOIL� FERTILITY
IMPROVES���4HE�MOST�ABUNDANT�LARGER�TREES�INCLUDE�1UERCUS�RUBRA�
1UERCUS�VELUTINA��1UERCUS�ALBA���&AGUS�GRANDIFOLIA�IS�VERY�COMMON
AND� BECOMES� THE� DOMINANT� TREE� IN� SOME� SITES��� ,IRIODENDRON
TULIPIFERA� AND� ,IQUIDAMBAR� STYRACIFLUA� ARE� ABUNDANT� IN� SOME
STANDS���/THER�TREES�INCLUDE�#ARYA�SPP���.YSSA�SYLVATICA��&RAXINUS
AMERICANA�� $IOSPYROS� VIRGINIANA�� AND� )LEX� OPACA��� #OMMON
UNDERSTORY�TREES�INCLUDE�#ORNUS�FLORIDA��#ARPINUS�CAROLINIANA��AND
3ASSAFRAS� ALBIDUM��� 3HRUBS� AND� LIANAS� INCLUDE� ,INDERA� BENZOIN�
6IBURNUM� DENTATUM�� 6IBURNUM� PRUNIFOLIUM�� %UONYMUS� AMERICANUS�
0ARTHENOCISSUS� QUINQUEFOLIA�� 4OXICODENDRON� RADICANS��� ,ONICERA
JAPONICA�IS�AN�EXOTIC�TRAILING�VINE�OFTEN�FOUND�IN�THESE�FORESTS��
!BUNDANT�HERBS�INCLUDE�0ODOPHYLLUM�PELTATUM��!RISAEMA�TRIPHYLLUM�
3MILACINA�RACEMOSA��!STER�DIVARICATUS�

4HE� 3OUTHERN� #OASTAL� 0LAIN� -IXED� /AK� &OREST� SUBTYPE� IS� KNOWN
FROM� #APE� -AY� AND� #UMBERLAND� #OUNTIES��� )MPORTANT� TREE� SPECIES
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INCLUDE�1UERCUS�FALCATA��1UERCUS�PHELLOS��,IQUIDAMBAR�STYRACIFLUA�
!CER�RUBRUM��&AGUS�GRANDIFOLIA��)LEX�OPACA��AND�#ORNUS�FLORIDA��
1UERCUS� MICHAUXII� AND� 1UERCUS� NIGRA� REACH� THEIR� NORTHERNMOST
DISTRIBUTION�IN�THESE�FORESTS���3HRUBS�AND�VINES�INCLUDE�6IBURNUM
DENTATUM��#LETHRA�ALNIFOLIA��2HODODENDRON�VISCOSUM��3MILAX�GLAUCA�
6ACCINIUM� CORYMBOSUM�� -YRICA� PENSYLVANICA�� 'AYLUSSACIA� BACCATA�
4OXICODENDRON� RADICANS� AND� 0ARTHENOCISSUS� QUINQUEFOLIA��� (ERBS
INCLUDE� -ITCHELLA� RIPENS�� 0ODOPHYLLUM� PELTATUM�� 0TERIDIUM
AQUILINUM��-ONOTROPA�UNIFLORA��AND�#YPRIPEDIUM�ACAULE�

2ANGE��)NNER�#OASTAL�0LAIN�AND�/UTER�#OASTAL�0LAIN�

2EFERENCES� "ERNARD�AND�"ERNARD������
2OBICHAUD�AND�"UELL������

-ESIC�(EMLOCK
(ARDWOOD�&OREST

!�FOREST�IN�WHICH�MORE�THAN�����OF�THE�CANOPY�IS�MADE� UP� OF
4SUGA�CANADENSIS���/CCURS�ON�COOLER�AND�MOISTER�SITES�IN�RAVINES
AND� STEEP� LOWER� NORTH� FACING� SLOPES� OF� THE� 0IEDMONT�� (IGHLANDS�
AND� 2IDGE� AND� 6ALLEY� REGIONS�� � !SSOCIATED� TREES� INCLUDE� "ETULA
LENTA�� "ETULA� LUTEA�� !CER� SACCHARUM�� AND� 4ILIA� AMERICANA�� � !LSO
PRESENT� ARE� &AGUS� GRANDIFOLIA�� 1UERCUS� RUBRA�� ,IRIODENDRON
TULIPIFERA�� &RAXINUS� AMERICANA�� AND� !CER� RUBRUM�� � 4HE� SHRUB
UNDERSTORY� IS� OFTEN� SPARSE� DUE� TO� DENSE� SHADING� BY� THE� CANOPY
TREES�

2ANGE��2IDGE�AND�6ALLEY��(IGHLANDS��AND�0IEDMONT�

2EFERENCES� 2AUP������
2OBICHAUD�AND�"UELL������

6IRGINIA�0INE
/AK�&OREST

!� FOREST� DOMINATED� BY� 0INUS� VIRGINIANA� WITH� MIXED� HARDWOODS
INCLUDING� 1UERCUS� ALBA�� 1UERCUS� VELUTINA�� 1UERCUS� FALCATA�� AND
#ARYA� TOMENTOSA� IN� THE� CANOPY��� 4HE� UNDERSTORY� IS� DOMINATED� BY
HEATHS�INCLUDING�6ACCINIUM�STRAMINEUM��6ACCINIUM�VACILLANS��+ALMIA
ANGUSTIFOLIA�AND�'AYLUSSACIA�BACCATA���2EGARDED�BY�SOME�AUTHORS�AS
A� POST
AGRICULTURAL� SUCCESSIONAL� COMMUNITY� WHICH� EVENTUALLY� MAY
BECOME�A�MIXED�HARDWOOD�FOREST��/NE�STUDY�SUGGESTS�THAT�AS�A�STAND
APPROACHES����YEARS�IN�AGE�THE�0��VIRGINIANA�BEGINS�TO�LOSE�VIGOR



���

AND�DECLINES�RAPIDLY���.EED�MORE�DATA���-AY�EVENTUALLY�BE�INCLUDED
AS�A�SUBTYPE�OF�THE�/AK
0INE�FOREST�



���

2ANGE��-OST�ABUNDANT�IN�THE�#UMBERLAND�#OUNTY�PORTION�OF�THE�/UTER
#OASTAL�0LAIN�WITH�A�STRING�OF�OUTLIERS�ALONG�THE�)NNER�#OASTAL
0LAIN�

2EFERENCES� -C#ORMICK�AND�!NDRESEN������
2OBICHAUD�AND�"UELL������

#HESTNUT�/AK�&OREST

!� FOREST� DOMINATED� BY� 1UERCUS� PRINUS� FOUND� ON� SLOPES� AND
RIDGETOPS�OF�HIGHER�ELEVATIONS�IN�.ORTHERN�.EW�*ERSEY�WHERE�DRYER
AND�POORER�SOIL�CONDITIONS�GENERALLY�PREVAIL���/THER�TREES�WHICH
MAY� BE� COMMON� INCLUDE� 1UERCUS� RUBRA�� 1UERCUS� ALBA�� 1UERCUS
COCCINEA�� "ETULA� LENTA�� 0INUS� RIGIDA��� !DDITIONAL� LESS� COMMON
TREES�INCLUDE�1UERCUS��VELUTINA��!CER�RUBRUM��#ARYA�SPP���0RUNUS
SEROTINA��� -OST� TYPICAL� SHRUBS� ARE� HEATHS� INCLUDING� 6ACCINIUM
SPP���'AYLUSSACIA�SP���AND�+ALMIA�LATIFOLIA�

2ANGE��2IDGE�AND�6ALLEY��(IGHLANDS��AND�0IEDMONT�

2EFERENCES� .IERING������
2OBICHAUD�AND�"UELL������

35"4%22!.%!.�3934%-

$EFINITION��� 4HE� 3UBTERRANEAN� 3YSTEM� INCLUDES� BOTH� AQUATIC� AND
NON
AQUATIC�HABITATS�BENEATH�THE�EARTH�S�SURFACE���)T�INCLUDES�NOT
ONLY� LARGE� AIR
FILLED� CAVITIES� WITH� OPENINGS� TO� THE� SURFACE
�COMMONLY� KNOWN� AS� CAVES	�� BUT� ALSO� WATER
FILLED� AQUIFERS� AND
INTERSTITIAL� HABITATS� IN� SMALL� CREVICES��� !S� A� RESULT�� THE
3UBTERRANEAN� 3YSTEM� USUALLY� HAS� THE� FOLLOWING� FEATURES��� ��	� NO
SUNLIGHT� �EXCEPT� NEAR� CAVE� ENTRANCES	�� ��	� RELATIVELY� STABLE
TEMPERATURE� AND� HIGH� HUMIDITY�� ��	� LOW� ENERGY� INPUTS�� AND� ��	
TROGLOBITIC� SPECIES�� WITH� SPECIAL� ADAPTATIONS� FOR� LIFE� UNDER

GROUND�

,IMITS��� 4HE� 3UBTERRANEAN� 3YSTEM� CAN� OCCUR� BENEATH� ANY� OF� THE
OTHER� SYSTEMS��� 5NDER� VEGETATED� LANDS�� THE� 3UBTERRANEAN� 3YSTEM
BEGINS� BELOW� THE� LOWER� LIMIT� OF� PLANT� ROOTS�� AS� SUCH�� THE



���

3UBTERRANEAN� 3YSTEM� STARTS� BENEATH� THE� USUAL� SOIL� HORIZONS� AS
DEFINED�IN�3OIL�4AXONOMY��5�3��3OIL�#ONSERVATION�3ERVICE������	��
"ENTHIC�ORGANISMS�AND�SOIL�ORGANISMS�ARE�NOT�PART�OF�THE�3UBTER

RANEAN�3YSTEM���THEY�ARE�PART�OF�EPIGEAN�COMMUNITIES�IN�SOME�OTHER
SYSTEM���!�SURFACE�STREAM�THAT�SINKS�UNDERGROUND�BECOMES�PART�OF
THE� 3UBTERRANEAN� 3YSTEM� WHERE� IT� SINKS�� AN� UNDERGROUND� STREAM
BECOMES� PART� OF� THE� 2IVERINE� 3YSTEM� WHERE� IT� RESURGES� AS� A
SPRING��� 4HE� 3UBTERRANEAN� 3YSTEM� EXTENDS� DOWNWARD� AS� FAR� AS
ORGANISMS�LIVE�
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!QUATIC�#AVE

#OMMUNITIES�WHICH�FORM�IN�AQUATIC�PORTIONS��STREAMS���POOLS	�OF
LARGE�CAVES�������FT	�HAVING�A�ZONE�OF�PERMANENT�DARKNESS�

2ANGE��2IDGE�AND�6ALLEY�

2EFERENCES� $ALTON������

4ERRESTRIAL�#AVE

#OMMUNITIES�WHICH�FORM�IN�TERRESTRIAL�PORTIONS�OF�LARGE������
FT�	�CAVES�HAVING�A�ZONE�OF�PERMANENT�DARKNESS�

2ANGE��2IDGE�AND�6ALLEY�AND�(IGHLANDS�

2EFERENCES� $ALTON������
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,)4%2!452%�#)4%$

!NDRUS��2�%��AND�%�&��+ARLIN�������!�PRELIMINARY�REPORT�ON�.EW
*ERSEY�S�RARE�SPECIES�OF�3PHAGNUM��!�FIRST�LOOK�AT�ENDANGERED
AND�THREATENED�BRYOPHYTES�IN�.EW�*ERSEY��PP����
�����)N�%�&�
+ARLIN� ;ED�=�� .EW� *ERSEY�S� RARE� AND� ENDANGERED� PLANTS� AND
ANIMALS���)NST��%NV��3TUDIES��2AMAPO�#OLLEGE��-AHWAH��.*�

"ALTER��(��AND�2�%��,OEB��������!RBOREAL�RELATIONSHIPS�ON
LIMESTONE�AND�GNEISS�IN�NORTHERN�.EW�*ERSEY�AND
SOUTHEASTERN�.EW�9ORK��"ULL��4ORREY�"OT��#LUB�
�������
����

"ATORY��*��%DITOR�������0OTENTIAL�ENVIRONMENTAL�IMPACTS�OF
ENERGY�FACILITIES�AND�OTHER�DEVELOPMENT�ON�&ISH
(OUSE�#OVE��$ELAWARE�2���#AMDEN�#O���.*��5NPUBLISHED

� #AMDEN�#O��%NVIR���!GENCY�2EPORT��#AMDEN��.*�

"ERNARD��*�-��������,OWLAND�FORESTS�OF�THE�#APE�-AY
&ORMATION�IN�SOUTHERN�.EW�*ERSEY��"ULL��.*��!CAD�
3CI�����
���

"ERNARD��*�-��AND�&�!��"ERNARD��������-ATURE�UPLAND�FORESTS
OF�#APE�-AY�#OUNTY��.EW�*ERSEY��"ULL��4ORREY�"OT�
#LUB�����	����
����

"UELL��-�&��AND�7�!��7ISTENDAHL��������&LOOD�PLAIN�FORESTS
OF�THE�2ARITAN�2IVER��"ULL��4ORREY�"OT��#LUB�
������
����

#ANTLON��*�%��������6EGETATION�AND�MICROCLIMATES�OF�NORTH
AND�SOUTH�SLOPES�OF�#USHETUNK�-OUNTAIN��.EW�*ERSEY�
%COL��-ONOGR��������
����

#AVILEER��'����*��'ALLEGOS��������4HE�INFLUENCE�OF�FLUCTUA

TING�WATER�LEVELS�UPON�THE�INCIDENCE�OF�RARE�PLANT

� SPECIES��OF�3OUTHERN�.*��)N�#ROMARTIE��*�������
.*�S�%NDANG���4HREAT�0LANTS���!NIMALS��3TOCKTON
3TATE�#OLLEGE��0OMONA�.*�

#HAPMAN��6�*��������)NTRODUCTION��0AGES��
���IN�6�*��#HAPMAN��ED��
7ET�COASTAL�ECOSYSTEMS��%COSYSTEMS�OF�THE�WORLD����%LSEVIER�
3CIENTIFIC�0UBLISHING�#O���.EW�9ORK�

#OWARDIN��,�-���6��#ARTER��&�#��'OLET�AND�%�4��,A2OE��������
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#LASSIFICATION�OF�WETLANDS�AND�DEEPWATER�HABITATS�OF�THE
5NITED�3TATES��5�3��&ISH�AND�7ILDLIFE�3ERVICE��&73�/"3
 ������
����PP�

$ALTON��2ICHARD�&��������#AVES�OF�.EW�*ERSEY
"ULLETIN����
$%0�.*�'EOLOGICAL�3URVEY��"UREAU�OF�'EOLOGY��
4OPOGRAPHY���4RENTON��.EW�*ERSEY�
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$AVIS��*OSEPH�!���*R��������!�FIRST�RECORD�FOR�3OREX�DISPAR
IN�.EW�*ERSEY��*��OF�-AMMAL������	�����

%HRENFELD��*�'��AND�-��'LUCK��������3TRUCTURE�AND�DYNAMICS
OF�HARDWOOD�SWAMPS�IN�THE�.EW�*ERSEY�0INE�"ARRENS�

�����CONTRASTING�PATTERNS�IN�TREES�AND�SHRUBS��!MER��*�
"OT���������
����

&ABLES��$��AND�,��(OUDA��������!�PRELIMINARY�REPORT�ON�THE
VASCULAR�FLORA�AND�VERTEBRATE�FAUNA�OF�THE�BLUFFS
NORTH�OF��-ILFORD��.*���"ULL��4ORREY�"OT��#LUB�
������
����

&ERREN��7�2��*R���2�%��'OOD��2��7ALKER�AND�*��!RSENAULT�
������6EGETATION�AND�FLORA�OF�(OG�)SLAND��A
BRACKISH�WETLAND�IN�THE�-ULLICA�2IVER��.EW�*ERSEY�
"ARTONIA�����
���

&ERREN��7AYNE�2��*R��������!SPECTS�OF�THE�INTERTIDAL�ZONES�
VEGETATION��AND�FLORA�OF�THE�-AURICE�2IVER�SYSTEM�

� .EW�*ERSEY��"ARTONIA������
���

&ORMAN��2�4�4��AND�"�!��%LFSTROM��������&OREST�STRUCTURE
COMPARISON�OF�(UTCHESON�-EMORIAL�&OREST�AND�EIGHT
OLD�WOODS�ON�THE�.EW�*ERSEY�0IEDMONT��(UTCHESON�-EMORIAL
&OREST�"ULL�����	���
���������������������

'OOD��2�%��������3ALT�MARSH�VEGETATION��#APE�-AY��.EW�*ERSEY�
"ULL��.�*��!CAD��3CI������	��
���

'OOD��2�%��AND�.�&��'OOD��������6EGETATION�AND�PRODUCTION�OF
THE�7OODBURY�#REEK
(ESSIAN�2UN�FRESHWATER�TIDAL�MARSHES�����
"ARTONIA������
���

'OOD��2�%��AND�.�&��'OOD��������'ROWTH�CHARACTERISTICS�OF
TWO�POPULATIONS�OF�0INUS�RIGIDA�-ILL��FROM�THE�0INE
"ARRENS�OF�.EW�*ERSEY���%COLOGY��������
�����

'OOD��2�%���*��,IMB��%��,YSZCZEK��-��-IERNIK��#��/GROSKY��.�
0SUTY��*��2YAN��&��3ICKELS��������!NALYSIS���DELINEATION
OF�THE�SUBMERGED�VEGETATION�OF�COASTAL�.*��!�CASE�STUDY
OF�,ITTLE�%GG�(ARBOR��2UTGERS�5NIV��#TR��FOR�#OASTAL�AND�
%NV�TAL��3TUDIES��.EW�"RUNSWICK��.*����PP�
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'OOD��2�%���.�&��'OOD��AND�*�7��!NDRESEN��������4HE�0INE
"ARREN�0LAINS��)N��2�4�4��&ORMAN��%D���4HE�0INE�"ARRENS�����
%COSYSTEM�AND�,ANDSCAPE��!CADEMIC�0RESS��.9������PP�

(ARSHBERGER��*�7��������!N�ECOLOGICAL�STUDY�OF�THE�.EW
*ERSEY�STRAND�FLORA��0ROC��OF�THE�!CAD��OF�.AT��3CI�
OF�0HIL�������	�PP�����
����



���

(ARSHBERGER��*�7��������4HE�VEGETATION�OF�.EW�*ERSEY�0INE
"ARRENS��$OVER�0UBLICATIONS�)NC�������REPRINT��.EW

� 9ORK�����PGS�

(YNES��(�"�.��������4HE�ECOLOGY�OF�RUNNING�WATERS��5NIVERSITY�OF�
4ORONTO�0RESS��4ORONTO�����PP�

*ERVIS��2�!��������4HE�VASCULAR�PLANTS�AND�PLANT�COMMUNITIES
OF�4ROY�-EADOWS��"ULL��.EW�*ERSEY�!CAD��OF�3CI�����
���

+ARLIN��%�&��AND�2�%��!NDRUS��������4HE�3PHAGNUM�SPECIES�OF�.EW
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+ARLIN��%�&��AND�2�%��!NDRUS��������3PHAGNUM�VEGETATION�OF
THE�LOW�SHRUB�BOGS�OF�NORTHERN�.EW�*ERSEY�AND�ADJACENT
.EW�9ORK���"ULL�4ORREY�"OT��#LUB��������
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SHRUB�BOGS�OF�THE�SOUTHERN
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,ANGBEIN��7�"���AND�+�4��)SERI��������'ENERAL�)NTRODUCTION�AND�
HYDROLOGIC�DEFINITIONS�MANUAL�OF�HYDROLOGY��0ART�)��'ENERAL�
SURFACE
WATER�TECHNIQUES��5�3��'EOL��3URV��7ATER�3UPPLY�0AP��
����
!����PP�

,AUFF��'�(���EDITOR��������%STUARIES��!M��!SSOC��!DV��3CI��0UBL��
���

,EDIG��&�4��AND�*�(��&RYER��������!�POCKET�OF�VARIABILITY�IN
0INUS�RIGIDA��%VOLUTION�������
����

,EE��#��������7EST�2OCK�TO�THE�"ARNDOOR�(ILLS��THE�TRAPROCK
RIDGES�OF�#ONNECTICUT���6EGETATION�OF�#ONNECTICUT�.ATURAL���
!REAS�.O�����3TATE�'EOLOGICAL�AND�.ATURAL�(ISTORY�3URVEY�OF�
#ONNECTICUT����PP

,ITTLE��3��������&IRE�AND�PLANT�SUCCESSION�IN�THE�.EW�*ERSEY
0INE�"ARRENS��)N�&ORMAN��2�4�4��0INE�"ARRENS��ECOSYSTEM
AND�LANDSCAPE��!CADEMIC�0RESS��)NC��.EW�9ORK��PP����
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,YNN��,ES�-��AND�%RIC�&��+ARLIN��������4HE�VEGETATION�OF�THE
LOW
SHRUB�BOGS�OF�NORTHERN�.EW�*ERSEY�AND�ADJACENT
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-ACKENZIE��+�+��������,ABRADOR�TEA�IN�.EW�*ERSEY��4ORREYA
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-ARTIN��7�%��������4HE�VEGETATION�OF�)SLAND�"EACH�3TATE
0ARK��.EW�*ERSEY��%COL��-ONOGRAPHS�����
���



���
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