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Preface

PREFACE

The New Jersey Pine Barrens is the single largest tract of
relatively undeveloped land in the northeast urban corridor.
Covering more than 1 million acres in southern New Jersey’s QOuter
Coastal Plain, the Pine Barrens represents one of the most
extensive land resources of the region. The close proximity of
the Pine Barrens to adjacent urban centers, especially the
greater New York City and Philadelphia urban areas, has placed
severe developmental pressures upon this land resource.

Biologically, the Pine Barrens is a mosaic of various upland
and wetland communities supporting more than 500 species of
animals and 800 species and varieties of plants. Some species
are endemic to the Pine Barrens while other species attain either
their northernmost or southernmost distribution in the Pine
Barrens. This large, diverse assemblage of species makes the
Pine Barrens one of the most unique biological systems in North
America. Land use and concomitant problems associated with
urbanization threaten the continued existence of this very
valuable biological resource.

The Pine Barrens also represents an important water
resource. Distinct from the glaciated region of northern New
Jersey, the Pine Barrens has developed on unglaciated,
unconsol idated marine quartzose sediments of Tertiary age. These
sands contain the largest unpolluted, freshwater aquifer (17
trillion gallons) in the northeastern United States. The
relationship between aquifer and biota is so intimate that even
the slightest change in water quality or quantity may have severe
impacts on the biological communities comprising the Pine
Barrens. Yet the ever-increasing land and water resource demands
of the adjacent urban centers jeopardize the continued existence
and maintenance of this aquifer and the biota dependent on it.

Recognition of the importance of the Pine Barrens as -a
valuable and very limited natural resource, and the jeopardy with
which its future is faced, has resulted in recent public efforts
on the national, state and local levels to preserve the Pine
Barrens. The National Parks and Recreation Act of 1978 created
our Nation’s first national reserve - The Pinelands National
Reserve - within the New Jersey Pine Barrens. In compliance with
the federal statute, the Pinelands Protection Act, enacted by the
New Jersey State Legislature in June 1979, created the Pinelands
Commission as the regional planning and management entity for the
Pinelands National Reserve. The Comprehensive Management Plan
developed by the Pinelands Commission recognizes that the Pine
Barrens contains a multitude of unique natural, physical and
cultural qualities, that these qualities are threatened by
increasing residential, industrial and cultural developmental
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pressures, and that it is in the public interest to preserve all
of these qualities. The Comprehensive Management Plan delineates
the strategy to be employed for preservation of all Pine Barrens
resources, including assessment of natural, cultural, commercial
and industrial resources within the context of maximum public
utilization.

Successful preservation of the Pine Barrens requires an
active participation by a variety of interest groups including
the scientific community. Rutgers University established a
Division of Pinelands Research within its Center for Coastal and
Environmental Studies with the encouragement of the New Jersey
Pinelands Commission. One of the major functions of the Division
of Pinelands Research will be to facilitate the flow of
information between the scientific community and the Pinelands
Commission, offering scientists an opportunity to significantly
contribute to regional management of the Pinelands National
Reserve by making their expertise available. The Pinelands
Commission is very much cognizant that successful implementation
of its management plan depends in large part on thoughtful
application of scientific principles and knowledge. Some
information is available from earlier studies but some of this
will need re-analysis and/or elaboration for application to
management objectives; other information is currently
unavailable or incomplete and requires additional research.

One of the initial objectives of the Division of Pinelands
Research was to provide a readily-accessable data base of New
Jersey Pine Barrens literature as a tool to aid both the
Pinelands Commission in its management policy-making decisions
and the scientific community by providing a data base
illustrating areas which identify where new or further research
is warranted. This Compendium of New Jersey Pine Barrens
Literature represents this data base.
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INTRODUCTION

The Compendium of New Jersey Pine Barrens Literature was
developed with two specific purposes in mind: (1) to provide an
easy-access reference system as a tool for policy-makers as well
as scientific researchers, and (2) to provide a means for
identifying current research needs and thus directions for future
scientific investigations.

—-—TFheCompendium is an annotated bibliography of literature on
the New Jersey Pine Barrens. The primary source of information
was an extensive literature search, using available
bibliographies and reference citations from the literature. Many
individuals contributed by providing information on more obscure
literature. This information was compiled and edited using the
DEC-20 computer network and support facilities of Rutgers
University. Use of this computer system greatly facilitated
compilation and continuous editing, and affords the capability
for computer searches of the entire Compendium.

The Compendium contains information under six topic
sections: 1) Botany, including agriculture, forestry, microfliora
and paleobotany; 2) Geology and Soils; 3) Hydrology, including
surface water, ground water and water chemistry; 4) Meteorology,
including microclimate; 5) Zoology, including soil microfauna
and paleozoology; and 6) General References. The abundance of
older and minor literature (e.g., notes on species occurrences,
narrative magazine articles of general public interest, etc.)
dictated limitations on the scope of the Compendium. The
Compendium contains a complete bibliography of literature
citations but is limited in annotations to more recent and major,
substantive literature.

Each topic section is presented in standard 'scientific
format: alphabetically by author’s last name and chronologically
by publication date. Each periodical citation contains:

Author (s) name(s); Publicétion date. Title of
article. Publication vehicle name. Volume
number:inclusive pages.

Each book citation contains:
Author (s) or editor(s) name(s). Publication date.
Title of book. Publishers name and city address.
Number of pages.

Citations for chapters in books are given as:
Author (s) name(s). Publication date. Chapter title.

Book author (s) or editor(s) name(s). Publisher’s name
and city address. Chapter pages.
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Citations for reports published by various agencies contain:

Author (s) name(s). Publication date. Title of
article. Agency name and city address. Number of
pages.

Following each <citation is a parenthetical annotation
indicating whether the article is a presentation of original
scientific research (D), an abstract of an oral presentation (A),
a review article (R), or a narrative of general public interest
(N) . Annotated citations contain information on research site
location(s), keywords, and an abstract summary of the article.
Author and Keyword indices follow the bibliographic sections.

The Keyword annotation contains key words in addition to
those in the article title. The Location annotation indicates
the research site location by name (e.g., Lebanon State Forest)
and by an index number (s) (e.g., 8,9 referring to
numerically-coded U.5.G.S. 7.5 minute topographic map quadrats
in which the research site(s) is(are) located. A numerical key
to the U.S.G.S. topographic maps is presented after the Keyword
Index, followed by a location name - map number crossindex. The
Abstract annotation contains the abstract or summary presented by
the author(s); when an abstract or summary was not presented by
the author (s), an abstract was prepared by the compiler from
appropriate statements made by the author(s) in their text. To
preserve accuracy, every effort was made to quote the author(s),
where possible, verbatim.

Citations for literature containing information on two or
more topics are presented in full in the most appropriate topic
section and cross-referenced in other topic sections by author,
date and topic section in which the full citation is given.

The General References section contains citations which
cover all five topics (e.g., Forman, R.T.T. (ed). 1979. Pine
Barrens: ecosystem and landscape. Academic Press, New York.
601p.) or miscellaneous subjects.

During the year of compilation, approximately 900 Pine
Barrens literature citations were encountered. The majority of
citations were reviewed by the compiler and the citations
presented are complete. Some citations were unavailable for
review by the compiler, and the information presented is as
complete as possible. The computerized Compendium will be
continuously edited and updated and may be expanded to included
other subject bibliographies (e.g., archeology and cultural
history); future editions of the Compendium will reflect these
additions.
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GENERAL REFERENCES

ABBOTT, C. C. 1885. A naturalist’s rambles about home. D.
Appleton and Co., New York. (N)

ABBOTT, C. C. 1889. Days out of doors. D. Appleton and Co.,
New York. (N)

ABBOTT, C. C. 1890. Upland and meadow. Harper Bros., New York.
(N) 3

ABBOTT, C. C. 1891. Outings at odd times. D. Appleton and
Co., New York. (N)

BOLTON, F. E. 1963. Browns Mill Pond (Mirror Lake), Burlington
County. N. J. Outdoors 14:16-17. (N)

BOUCHER, B. P. and H. C. BROOKS. 1962. Field trips in New

Jersey. Phillips-Campbell Publ. Co., Cedar Grove, N.J. 180p.
(N)

BRANDER, R. 1968. Wilderness island in megalopolis: the pine
barrens of New Jersey. Anim. Kingdom 71:2-7. (N)

Location: General

Keywords: Flora; Fauna; Conservation

BREISKY, W. 1955. New Jersey’s unknown wilderness. Sat.
Evening Post 6 August 1955:228. (N) .

BUCKLEY, P. A., J. J. FLORIO, E. B. FORSYTHE, R. PATRICK,
J. McCORMICK, S. LITTLE and R. W. HASTINGS. 1978. The
preservation of the New Jersey Pine Barrens. Frontiers 42:12.

(N)

BUELL, M. F. 1955. Origin and development of the pine region
hydrological research project. Proc. 85th Ann. Meet., Amer.
Cranberry Growers Assoc. 3p. (N)

BUTLER, M. G. 1953. A field trip to the New Jersey Pine
Barrens. Bartonia 27:59-61. (N)



General References Page 6

BUYUKMIHCI, H. S. and H. FANTEL. 1968. Unexpected treasure.
M. Evans Co., New York. (N)

CAWLEY, J. and M CAWLEY. 1942. Exploring the little rivers of
New Jersey. Rutgers Univ. Press, New Brunswick, N.J. (N)

CENTER FOR ECOLOGICAL RESEARCH IN PLANNING AND DESIGN. 1973. An __
ecological planning study of Medford Townshfp?"TEEFT‘*ﬁgbt. 3,
Dept. Landscape Arch. Regional Planning, Univ. Penn.,
Philadelphia, Pa. (D)

CRANMER, C. B. 1952. Future of the Pine Barrens. Bartonia
26:53-60. :

DEPARTMENT OF CONSERVATION AND ECONOMIC DEVELOPMENT. 1966. New
Jersey’s  shore: an inventory and analysis of land use. Div.
State Regional Plan., Trenton, N.J. (R)

EVERT, D. S. 1962. The Pine Barrens Conservationists. Bartonia
32:6. (N)

FISKLIN, R. J. and J. D. MONTGOMERY. 1971. An ecological
survey of a stream in the New Jersey Pine Barrens. Bull. N. J.
Acad. Sci. 16:8-13. (D)

Location: Oswego River

Keywords: Physical Parameters; Algae; Angiosperms;
Invetebrates; Vertebrates

Abstract: The relationships between physical parameters and
macrobiota were studied on the Oswego River in the Pine
Barrens of southern New Jersey. The major limiting factor
in the stream was the 1low pH of 3.5. Small numbers of
species and of individuals were correlated with this
condition. Communities are delineated based on biota, and
physical factors such as current velocity and stream bottom
composition.

FORMAN, R. T. T. (ed.). 1979. Pine Barrens: ecosystem and
landscape. Academic Press, New York. 601p. (R)

Location: General

Keywords: History; Industry; Geology; Soils; Hydrology;

Climate; Aquatic Ecosystems; Nutrients; Flora; Fauna;
Genetics
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Abstract: Complete state-of-the-knowledge review of the
Pine Barrens utilizing an intergrated ecosystems approach.

McCORMICK, J. 1970. The Pine Barrens: a preliminary ecological
inventory. N. J. State Museum Res. Rept. 2:1-103, Trenton,
N. J. (0) (Originally issued as: McCormick, J. 1968. A
study of significance of the Pine Barrens of New Jersey. Nat.
Parks Serv., U. S. Dept. Interior, Washington, D. C.)

Location: Wading River Ecosystem (8,9,10,11,15,16,17,
18,24,25,26,27,32,33, 34)

Keywords: Flora; Fauna; Hydrology; Geology; Soils

Abstract: This report summarizes results of an initial
ecological inventory of the Wading River Ecosystem in the
central portion of the New Jersey Pine Barrens.

McPHEE, J. A. 1968. The Pine Barrens. B. Farrar, Straus and
Giroux Publ., New York. (N)

McPHEE, J. A. 1977. Pine Barrens. Horticulture 55:59. (N)

PARNES, R. 1977. Canoeing the Jersey Pine Barrens. East Woods
Press, New York. A49p. (N)

P.B.C. CONSERVATION COMMITTEE. 1963. More orchid vandalism in
New Jersey. Bartonia 33:12-13. (N)

PEEL, B. A. 1980. The Pine Barrens, a bibliography. Rept.
4:1-23, New Jersey State Museum, Trenton, N.J. (R) ’

“Plerson,@. 1371 NS Repewdhble Resovrzes. NiT. Outboots Yib-7,30-2l.

PINELANDS COMMISSION. 1980. New Jersey Pinelands Comprehensive
Management Plan for the Pinelands National Reserve (National
Parks and Recreation Act, 1978) and Pinelands Area (New Jersey
Pinelands Protection Act, 1979) . New Jersey Pinelands
Commission, P.0. Box 7, New Lisbon, N.J. L4épp. (D)

PINELANDS ENVIRONMENTAL COUNCIL. 197Lka. Project review.
Conserv. Environ. Studies Center, RD7, Box 2230, Browns Mills,
N.J. 21p. (R)

PINELANDS ENVIRONMENTAL COUNCIL. 1974kb. The West Plains and
Oswego River Extension Tracts of the New Jersey Pinelands.
Conserv. Environ. Studies Center, RD7, Box 2230, Browns Mills,
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N.J. 89p. (D)
Location: West Plains (17); Oswegoc River (25,26)

Keywords: Physiography; Climate; Regional Geology;
Soils; MHydrology; Fauna; Flora; Historical Significance;
Land Use

Abstract: An ecological inventory of the West Plains dwarf
pine-oak forest and the Oswego River Extension Tract to the
Wharton and Bass River State Forests is presented, including
maps, various environmental data, and floral and faunal
species lists.

PINELANDS ENVIRONMENTAL COUNCIL. 1974c. Bulltown and Friendship
Bogs - non-public lands within Wharton State Forest. Conserv.
Environ. Studies Center, RD7, Box 2230, Browns Mills, N.J.
59p. (D)

Location: Wharton State Forest (16,25,33)

Keywords: Physiography; Climate; Geology; Hydrology;
Soils; Fauna; Flora; History; Land Use

Abstract: An ecological inventory of the Bulltown Bog and
Friendship Bog, two privately owned tracts within the

" confines of Wharton State Forest, is presented, including
maps, various environmental data, and floral and faunal
species lists.

PINELANDS ENVIRONMENTAL COUNCIL. 1975. Plan for the Pinelands.
Conserv. Environ. Studies Center, RD7, Box 2230, Browns Mills,
N.J. 69p. (R)

Location: General

Keywords: Resources Description; Resources Evaluation;
Cultural Resources; Land Uses; Political Considerations

Abstract: New Jersey’s Pinelands represent a nationally and
internationally significant cultural and natural resource.
This study has investigated this statement thoroughly and
offers evidence to substantiate the truth of that basic
premise. Further, the study recommends that in the public
interest, the United States Government, the State of New
Jersey, county and municipal governments should move
cooperatively and immediately to create a Pinelands National
Preserve consisting geographically of an QOuter Protection
Zone and an inner Preservation Zone. The OQOuter or
Protection Zone is congruent with the Cohansey aquifer
(approximately 1.5 million acres including the Preservation
Zone). In the Protection Zone, emphasis should rest on
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protecting existing, or improving, any degraded quality in
ground water, as its purity and volume are essential to the
maintenance of ecosystems within the Preservation Zone.
This quality control should be performed at the state and
local level, working with a Pinelands Commission to be
established, so that ground water quality degradation does
not occur anywhere in the Cohansey Formation. The Inner or
Preservation Zone is where essential preservation must be
accomplished. In the Preservation Zone, coordinated land
use must be achieved to see that both existing water quality
and subecosystems are preserved. Planned and future
development must not be resource~degrading nor
resource-destructive. The present mix of private, public,
state, federal, developed, agricultural, silvicultural,
recreational and residential land uses are desirable so that
the very essence of the Pinelands may be preserved.

ROBICHAUD, B. and M. F. BUELL. 1973. Vegetation of New Jersey:
a study of landscape diversity. Rutgers Univ. Press, New
Brunswick, N.J. 340p. (R)

SMALL, J. A. 1952. The Pine Barrens of New Jersey,
Introduction. Bartonia 26:19. (R)

THOMAS, L. S. 1967 (Revised 1977). The Pine Barrens of New
Jersey. Div. Parks, Forestry Recreation, Dept. Conserv. Econ.
Develop., Trenton, N.J. 32p. (R)

Location: General; Batsto (24); Quaker Bridge (2bL);
Martha Furnace (25); Atsion (24); Hampton Furnace (15);
Forge Pond (24); Sims Place (26); Plains (17,26,27);
Goose Ponds (32); MacDonalds Branch (8)

Keywords: Soils; Forests; Plains; Berry Culture;
Waters; Industry; Settlements; Wildlife; Cedar Swamps;
Flora; Fauna; Species Lists

TILDEN, P. M. 1971. Planning in the Pine Barrens. Nat. Parks
Conserv. Mag. 45:22. (N) :

U. S. DEPARTMENT OF INTERIOR. 1978. Planning Aid Report:
Existing fish and wildlife resources related to the Southern New
Jersey Water Resources Study, Burlington, Camden and Gloucester
Counties, New Jersey. Fish and Wildlife Serv., Ecol. Serv.,
Absecon, N.J. 265pp. (D).

Location: General

Keywords: Geomorphology; Topography; Soils; Climate;

o
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Land Use; Habitat Types; Vegetation; Fish; Wildlife

WHERRY, E. T.  1956. Bennett Bog now a nature sanctuary.
Bartonia 28:36-37. (N)

WHERRY, E. T. 1958. Goose Pond saved. Bartonia 29:2. (N)
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BOTANY, AGRICULTURE AND FORESTRY

ANDRESEN, J. W. 1957. Precocity of Pinus rigida Mill. Castanea
22:130-134. (D)

Location: Lebanon State Forest (8,9)
Keywords: Flowering; Reproduction

Abstract: Flower production at very early ages by 55
species and varieties of nursery grown Pinus has been
reported by Righter (1939). He observed ovulate and
staminate flower formation on pitch pine (Pinus rigida) at a
minimum of 4 years. Examples of precocious cone and seed
production have also been cited by several other
authorities. Data reported in the present paper demonstrate
that the ages of initial flowering and fruiting in pitch
pine occur several years earlier than previously reported.

ANDRESEN, J. W. 1959. A study of pseudo-nanism in Pinus rigida
Mill. Ecol. Monog. 29:309-322. (D) .

Location: Lebanon State Forest (9); Coyle Airfield (17)

Keywords: Growth; Sprouting; Phytometer; Soil;
Aluminum; Plains; Plains-Barrens Transition

Abstract: Evidence of frequent fires and a study of the
soils supporting stunted coppice-forests of Pinus rigida in
the Plains indicated that the primary cause of the dwarfing
is repeated burning and not toxic quantities of soluble
aluminum in the soil. This assumption is made because
similar soil conditions, even higher concentrations of
soluble aluminum, and a lower frequency of fires were found
in contiguous areas supporting Pinus rigida 30 to 40 ft.
tall. Survival (89%) and growth rates of Pinus rigida
seedlings planted on a Plains site were much higher than in
a similar Barrens planting where survival was only 63.5%.
Soluble aluminum in quantities of 200 ppm, which was five
times the amount found in Barrens soil, exhibited no
depressing effect upon the Plains seedlings. The poor
growth and survival rates in the Barrens were attributed to
droughty soil conditions due to a lack of sufficient soil
colloids. Cutting and subsequent sprouting of 25
single-stemmed Pinus rigida trees ranging in age from 5 to
95 years indicated that greatest ultimate vigor and best
form developed in the younger trees. Although the initial
number of collar sprouts was as high as 330 on a stump 32
years old, this number was reduced to 195 within a year.
Three years later sprouts of trees 8 to 11 years old
exhibited the best form. A sowing of Pinus rigida and Avena
sativa in crocks containing B horizon soils collected from
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12 Plains and 12 Barrens stations revealed no marked growth
differences between the two soils. Wide differences were
exhibited within areas indicating a mosaic of soil types.
Soluble aluminum played no consistent role in depressing
growth of either species. Fertilizer tests with Avena
sativa showed no significant differences in yield between
Plains or Barrens soils. There were marked increases in
oven dry weight and number of seed with increasing
quantities of fertilizer and lime regardless of soil source.
Pinus rigida is also classed as an aluminum accumulator.

ANDRESEN, J. W. 1963. Germination characteristics of Pinus
rigida seed borne in serotinous cones. Broteria, Ser. Cienc.
Nat. 32:151-178. (D)

ANDRESEN, J. W. and J. MCCORMICK. 1956. The root system of
pitch pine sprouts. Bull. Ecol. Soc. Amer. 37:95. (A)

ANONYMOUS. 1874. Forest fires. First Annual Report
Appendix:60-62, N. J. State Bd. Agr., Trenton, N. J. (N)

ANONYMOUS. 1907. The Pine Barrens of New Jersey. Amer. Bot.
12:103-108. (N) °

ANONYMOUS. 1930. Fighting forest fires. N. J. Dept.
Conserv. Develop., Trenton, N. J. bLip. (N)

ANONYMOUS. 1966. Wharton Tract plants. N. J. Dept. Conserv.
Develop., Trenton, N. J. 22p. (D)

Location: Wharton State Forest (14,15,26,27)

Keywords: Flora -

ARCHARD, H. O. and M. F. BUELL. 1954. Life-form spectra of
four New Jersey pitch pine communities. Bull. Torrey Bot. Club

81:169-175. (D)
'cation: Lebanon State Forest (8,9)
Keywords: Fire; Floristic Relationships

Abstract: The life-form spectra of four New Jersey
communities in which pitch pine is important are compared
and found to be in agreement with Raunkiaer’s hypothesis
that a correlation exists between the predominance of
protected life-forms and the degree of <climatic severity.
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The phanerophytes predominate in each of these pitch pine
communities, but an increasing proportion of
hemicryptophytes and cryptophytes, the more protected
life-forms, are found in the more severe climatic area. The
successional changes from pine to oak dominance have a minor
effect on the life form spectra.

AURISANO, R. W. 1980. Upper Cretaceous subsurface
dinoflagellate stratigraphy and paleoecology of the Atlantic
Coastal Plain of New Jersey. Ph.D. Thesis, Rutgers Univ., New
Brunswick, New Jersey. 204pp. (D)

Location: Toms River (11); Transcontinential Gas Pipeline
Wells (14,15,23)

Keywords: Plankton; Dinoflagellate Zonation; Palynology;
Sediment Deposition Phases

Abstract: Upper Cretaceous sediment from seven wells were
examined for palynomorphs. Four species of dinoflagellates
are described as new. Twenty-four stratigraphically
important species are systematically described. A list of
all dinoflagellate species recognized is presented; more

common sporomorphs and acritarchs are illustrated.
Biostratigraphic control is provided by the planktonic
foraminiferal zonation recognized by Petters. A

dinoflagellate zonation is proposed based upon boundaries
defined by first and last appearances of stratigraphically
significant species whose stratigraphic ranges are
consistently correlated with foraminiferal 2zones. Seven
2zones and three subzones are distinguished. Data from this
study show changes in the dinoflagellate cyst assemblages
which correspond to alternations of transgressive and
regressive depositional phases. In addition, comparison of
coeval cyst assemblages from well to well show differences
which correspond to different conditions of deposition such
as proximity to source and paleobathymetric differences.
Paleoecologic factors are considered to be a prime control
of the dinocyst distributions which may have been modified
more or less by sedimentologic factors. The dinoflagellate
data suggest more open marine conditions or deeper water
conditions in the Raritan Embayment than in the South Jersey
High. This is considered to be the first evidence of
paleobathymetric contrast between the South Jersey High and
the Raritan Embayment. Fluctuations in palynofacies
corresponds to fluctuations in transgressive and regressive
phases of deposition. |t appears that there is a direct
relationship between palynofacies and distance from
terrigenous source of sediments.

BAILEY, J. S. and A. P. FRENCH. 19L46. ldentification of
blueberry varieties by plant characteristics. Mass. Agr. Expt.
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Sta. Bull. L431. (D)

BAKER, W. M. 1921. One cord and acre per year. Forestry
19:754-758. (N)

BAKER, W. M. 1922, Forestry for profit. N.J. Dept. Conserv.
Develop., Trenton, N.J. (N)

BALLARD, J. and M. F. BUELL. 1975. The role of lowland
vegetation communities in the evapotranspiration budget of the

New Jersey Pine Barrens. Bull. N. J. Acad. Sci. 20:26-28.
(D)

Location: Lebanon State Forest (8,9)

Keywords: Shrub Community; Cedar Swamp Community; Water
Table; Hardwood Swamp Community

Abstract: Evapotranspiration from three lowland vegetation
communities (shrub, hardwood swamp, cedar swamp) of the New
Jersey Pine Barrens was measured by volumetric lysimeters in
the shrub community, and water table fluctuation analysis in
the swamp communities. Potential evaporation estimates were
obtained. for the shrub community from meteorological data
collected at the site. Shrub community evapotranspiration
averaged 31 cm/yr. Tree swamp community evapotranspiration
was 75 em/yr. Analysis of the total pine barrens
evapotranspiration budget showed that the lowland
communities account for about 12% of the area’s
evapotranspiration.

BAMFORD, G. T. and S. LITTLE. 1960. Effects of low thinning in
Atlantic white-cedar stands. For. ‘'Res. Notes 104:1-4, N.E.
For. Expt. Sta., U.S.D.A. For. Serv., Upper Darby, Pa. (0)

Location: Lebanon State Forest (8,9)
Keywords: Selective Harvest

Abstract: Low thinning (21-49% total basal area removed) of
Atlantic white-cedar was conducted in pure stands.
Mortality was much less in thinned than in unthinned plots,
and basal area growth, with one exception, was substantially
greater in thinned plots. However, growth of larger 'crop"
trees was not markedly or consistently increased by
thinning. Trees in thinned plots did not suffer greater
wind-throw damage than unthinned plots. Since low thinning
did not appreciably increase production of merchantable
timber, but did have the undesirable effect of stimulating
the growth of hardwood understories, such thinnings are not
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recommended in white-cedar management.

BANKS, W. G. and S. LITTLE. 196L. The forest fires of April
1963 in New Jersey can point the way to better protection and
management. Proc. Soc. Amer. For. 1963:140-1L44, (N)

Location: General

Keywords: Weather Conditions; Fire Behavior; Fire
Suppression; Prescribed Burning

Abstract: Emphasis should be placed on preventing the
occurrence of fires during periods of critical weather.
Restrictions on burning and camping permits - accompanied by
newspaper, television and radio warnings of the potentially
dangerous fire conditions - should help. Reduction of fuel,
for instance through prescribed burning in types where it is
silviculturally desirable, and other presuppression measures
are recommended, both to facilitate the control of fires
under more normal conditions and to help in reducing
suppression problems and damage in extreme periods like

1963.

BASSETT, F. L. 1897. Some rare New Jersey plants. Garden and
Forest 10:68. (N) '

BATES, M. E. and M. F. BUELL. 1969. Measurement of
evapotranspiration in Jlowland vegetation. Bull. N. J. Acad.
Sci. 1b4:6-7. (D)

Location: General; MacDonald’s Branch, Lebanon State
Forest (8,9)

Keywords: Instrumentation; Water; Bog Vegetation

e

Abstract: Instrumentation is described whereby the
evapotranspiration from bog vegetation can be measured under
natural conditions. The instrumentation is automatic,
measuring the input and output of water of a system
necessary to maintain the same water table within as that
prevailing outside the system. The system consists of a six
foot square tank containing a unit of vegetation sunk into a
., bog of the same vegetation and monitored by a pumping and
" measuring station. The latter is connected through an
underground pipe to an irrigation system in the bottom of
the tank. The specific environment in the New Jersey Pine
Barrens for which it 1is designed is described. The
questions concerned with the Pine Barrens vegetation water
relations which it is expected to answer are discussed.
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BECKWITH, C. S. 1922. Cranberry growing in New Jersey.
Circular 1bk4:1-39, N. J. Agr. Expt. Sta., New Brunswick, N.
J. (N)

BECKWITH, C. S. 1940. See ZOOLOGY citation.
BECKWITH, C. S. 1943. See ZOOLOGY citation.
BECKWITH, C. S. and J. G. FISHE. 1925. Weeds of cranberry

bogs. Circular 171:1-22, N. J. Agr. Expt. Sta., New
Brunswick, N. J. (D)

BELLING, A. J. 1977. Postglacial migration of Chamaecyparis
thyoides (L.)B.S.P. (southern white cedar) in the northeastern
United States. Ph.D. Thesis, New York Univ., New York. (D)

BENEDICT, R. C. 1913. Schizaea pusilla in its natural
surroundings. Amer. Fern Jour. 3:11-13. (D)

Location: Tom’s River (11)

Keywords: Species Location

BERNARD, J. M. 1960. The forest floor of the New Jersey pine
barrens and its role in the hydrologic cycle. M.S. Thesis,
Rutgers Univ., New Brunswick, N. J. (o)

Location: Middle Branch and McDonalds Branch, Lebanon State
Forest (8,9)

Keywords: Litter; Soil Moisture Holding Capacity

Abstract: Differences in the litter of different forest
types are not significant, varying in depth from 0.5 to 0.9
in, and the water retention of the litter is equivalent to
approximately 0.05 in and of the 1 in layer of soil
immediately below the surface 0.4L in. Thus the forest
floor can hold approximately 0.5 in water based on overdry
condition. These relationships hold true for litter
accumulated in stands control-burned as recently as 10 years
previously as well as in stands unburned for several
decades. Lichen ground cover develops as a result of a
persistent control-burn program that keeps litter cover at a
minimum. The 1litter layer of the forest floor may be 2-3
times as effective in intercepting moisture in unburned
forest than in control-burned areas.

BERNARD, J. M. 1963a. Forest floor moisture capacity of the New
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Jersey pine barrens. Ecology LhL:574-576. (D)

Location: MacDonalds Branch/Middle Branch, Lebanon State
Forest (8,9)

Keywords: Soils; Litter; Mosses

Abstract: The significant facts that emerge from this study
are that the differences in the litter of different forest
types of the area are not significant, that the depth of the
litter varies from 0.5 to 0.9 inches, and that the water
retention of the litter is equivalent to approximately
0.05 inch and of the 1-inch layer immediately below it to
0.44 inch. Thus the forest floor can hold approximately
0.5 inch of water, based on its ovendry condition. These
relationships hold true for litter accumulated in stands
control-burned as recently as 10 years previously as well as
in stands unburned for several decades. Of some interest is
the comparative influence of the 1litter in interception
relative to moss and lichen ground cover. The latter
develops as a result of a persistent control-burn program
that keeps the litter cover at a minimum. Moul and Buell
(1955) have shown that moss mats that develop under such
circumstances can intercept as much as 0.62 inch of
precipitation and lichen mats as much as 0.22 inch. Since
the mosses and lichens were found to cover only 33% of the
ground in the burned areas while the litter in unburned
‘areas usually covers from 90 to 100% of the ground, it would
seem that the litter layer of the forest floor may be from 2
to 3 times as effective in intercepting moisture in unburned
forest than in control-burned areas.

BERNARD, J. M. 1963b. Lowland forests of the Cape May Formation
in southern New Jersey. Bull. N. J. Acad. Sci.
8:1-12. (D)

Location: Cape May County (42,43,44,45,47,48,49,50); Lower
Cumberland County (36,37,42,43,46,47)

Keywords: Soils; Geology; Meteorology; Vegetation

Abstract: A vegetation study was conducted in the lowland
forests on the Cape May Formation of southern New Jersey.
The primary objective of the study was to describe the
vegetation of these forests. The vegetation was sampled in
10 stands wusing nested gquadrats. The hydroperiod was
determined by making periodic trips to the sampled stands.
Soils were collected and analyzed. There appeared to be
three distinct types of forest communities based on the
important trees found in the stands. They were the Acer
rubrum type, the Chamaecyparis thyoides - Acer rubrum, and
the mixed forest type. The former two stands were found on
peat deposits which had a high water table and were wet
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throughout the year. The latter forest type was found on
mineral soil which dried out to at least two feet below the
soil surface by mid-July.

BERNARD, J. M. 1965. The status of Taxodium distichum L.
Richard (Bald Cypress) in New Jersey. Bull. Torrey Bot. Club
92:305-307. (R)

Location: Cape May County

Keywords: Distribution

BERNARD, J. M and F. A. BERNARD. 1971. Mature upland forests of
Cape May County, New Jersey. Bull. Torrey Bot. Ciub
98:167-171. (D)

Location: Cape May County (43,48,50)
Keywords: Floristic Diversity; Southern Hardwoods

Abstract: The mature upland forests of Cape May County, the
most southerly county in New Jersey, show a decided southern
affinity. The floristic diversity is not as great as areas
to the south but the major species on a vegetational basis
are clearly important members of the southern mixed hardwood
forest. These mature stands have little in common with the
vegetation of the New Jersey Pine Barrens. The Cape May
forest are here considered to be outliers of the southern
mixed hardwood forests.

BERRY,.E. W. 1897. The Pine Barren plants of New Jersey. Asa
Gray Bull. 5:71-75. (D)

BERRY, E. W. 1902. Notes on the local flora. Torreya
2:103-105. (D) '

BLATT, R. 1964. Nutritional studies with pitch pine (Pinus
rigida Mill.). Bull. N. J. Acad. Sci. 9:h2. (A)

Location: General
Keywords: Nitrogen

Abstract: Growth did not increase significantly on pitch
pine seedlings in the Pine Barrens following fertilization
with N, P, K (rate 0.05 1b/tr.), Ca, Mg (1.0 Ib. dolomitic
limestone/tr.) and trace elements (19 g/tr.). The
treatments, in a fractional factorial, were replicated once;
the seedlings were growing in a loamy sand of low fertility.
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It is suggested that a balance exists between the nutrient
requirements of the species and the fertility level of the
soil. Fertilization with N in the field resulted in
significantly high mortality except when combined with
superphosphate. Greenhouse experiments have shown that
increased growth attributable to N only can be achieved at
levels of N lower than that used in the field. Experiments
are being continued to explore the N-superphosphate
interaction.

BOERNER, R. 1981. Forest structure dynamics following wildfire
and prescribed burning in the New Jersey Pine Barrens. Amer.
Midl. Natur. 105:321-333. (D)

Location: Mays Landing (38); Lebanon State Forest (8,9)

Keywords: Pinus rigida; Quercus; Upland Forest; Fire;
Community Structure

Abstract: The New Jersey Pine Barrens mosaic is made up of
species exhibiting numerous adaptations to wildfire,
including the dominants Pinus rigida and several species of
Quercus. To evaluate community change and recovery from two
disturbance intensities (wildfire and prescribed burning), a
site unburned for 53 yrs., two sites burned by wildfire in
1977 and 1978 and two sites burned by prescription in 1977
and 1979 were examined for species composition, horizontal
and vertical structure and biomass relations. Wildfire
killed the aboveground portions of oaks and removed needle
and branch tissue from pines, but almost all individuals of
trees and shrubs resprouted to form a dense canopy ca. 1 m
high after one growing season. While biomass and canopy
height recovered slowly, total cover > 100% was established
in 1.5 growing seasons, effectively eliminating gaps for
pioneering tree species. Prescribed burning had little
effect on community structure other than opening areas in
the dense heath-shrub layer, where herbaceous species could
establish themselves for one to two growing seasons before
the resprouting heath cover eliminated light gaps. Few tree
seedlings were observed. Adaptations to a regime of
frequent disturbance have resulted in a species assemblage
that minimizes both species turnover and the period of time
necessary to reestablish the predisturbance community
structure.

BOERNER, R. 1982. An inexpensive, tension-free Ilysimeter for
use in sandy soils. Bull. Torrey Bot. Club 108:80-83. (D)

Location: Lebanon State Forest (8,9)

Keywords: Method; Water Flux
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BONES, J. T. 1973. The timber industries of New Jersey and
Delaware. U.S.D.A. For. Serv. Res. Bull. NE-28:1-17, Upper
Darby, Pa. (D)

BOYD, H. P. and P. E. MARUCCI. 1979. See ZOOLOGY citation.
BOYD, W. M. 1953. See ZOOLOGY citation.

BOUCHER, B. P. and H. C. BROOKS. 1962. See GENERAL REFERENCES
citation.

BRITTON, N. L. 1880. On the northward extension of the N. J.
Pine Barren flora on Long and Staten Islands. Bull. Torrey Bot.
Club 7:81-83. (N)

Location: General

Keywords: Soils

BRITTON, N. L. 1881a. A preliminary catalogue of the flora of
New Jersey. [publisher unknown] New Brunswick, N.J. 233p. (D)

BRITTON, N. L. 1881b. List of New Jersey flora and lists.
Bull. Torrey Bot. Club 8:81. (D)

BRITTON, N. L. 1884. The range of Phoradendron (in New Jersey).
Bull. Torrey Bot. Club 11:76. (D)

Location: Lakewood (ka)

Keywords: Nyssa; Distribution
BRITTON, N. L. 1887. Proceedings of the Club. Bull. Torrey
Bot. Club 14:153-154, (N)

Location: Cedar Bridge (18)

Keywords: Corema conradii

BRITTON, N. L. 1889. Catalogue of plants found in New Jersey.
N.J. Geol. Surv. 2:27-642. (D) -

BROWN, A. 1880. Notes on the New Jersey flora. Bull. Torrey
Bot. Club 7:115. (D)
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BROWN, H. P. 1912. Growth studies in forest trees. l. Pinus
rigida. Bot. Gaz. 54:386-401. (D)

BROWN, 0. H. and E. T. WHERRY. 1970. Checklist of the vascular
flora of Cape May County, New Jersey. Bartonia 40:1-18. (D)

BROWN, S. 1910. Helonias bullata Linnaeus. Bartonia 3:1-6.
(D) o

BROWN, S. 1912. Lophiola aurea (Ker.). Bartonia 5:1-5. (D)

Location: Atco (13); Hammonton (23); Atsion (24); Batsto
(24); Egg Harbor (45); Chatsworth (16); Speedwell (16)

Keywords: Bogs

BROWN, S. 1914, Corema conradii Torrey. Bartonia
6(1913):1-7. (D)

Location: Plains (17,26,27); Pemberton (8); Cedar Bridge

(18)
Keywords: Quercus marilandica; Quercus ilicifolia;
Arctostaphylos uva-ursis; Pinus rigidas; Empetrum

conradii (?)

BUCHHOLZ, K. 1979. The effects of fire-associated high
temperatures on the germination of seeds from serotinous cones of
Pinus rigida Mill. from the New Jersey Pine Barrens Pitch Pine
Plains. Bulletin of the New Jersey Academy of Science 24:91.

(n)

Location: Plains (17)

Keywords: Seasonal Simulations; Seedling Competitive
Ability
Abstract: The effects on seed germination of

fire-associated high temperature in cone opening were
examined on serotinous Pinus rigida from the Plains of the
New Jersey Pine Barrens under simulated seasonal conditions.
Germination was unaffected by cone-opening high temperature
in autumn and winter conditions, enhanced in spring

conditions and inhibited in summer conditions. The
hypothesis presented is that Plains P. rigida may use
fire-associated high temperature as an indication of

probability of seedling success, which may be a function of:
(1) the competitive ability of the seedlings relative to
that of root crown sprouts, and (2) the probability that the
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seedlings will not be subjected to fire. The probability of
seedling success appears to shift during the growing season.

BUCHHOLZ, K. 1980. Mineral nutrient accumulations in Plains and
Barrens populations of Pinus rigida Mill., and an analysis of
density, standing biomass and net annual aboveground productivity
of Plains P. rigida. Ph.D. Thesis, Rutgers Univ., New
Brunswick, N. J. 185p. (D)

Location: Plains (17,26,27); Barrens (17)

Keywords: Vegetative Reproduction; Nitrogen; Phosphorus;
Potassium; Calcium; Magnesium; lron; Zinc; Sodium;
Copper; Soil Composition

Abstract: Density, aboveground standing biomass and net
annual aboveground productivity of New Jersey Pine Barren
Plains populations of Pinus rigida Mill. (pitch pine) were
characterized and observed to be highly variable on a
quadrat (25 m-sq) level. The mean stem density of Plains P.
rigida of 24,900 + 12,000 stems/ha supported a mean standing
aboveground biomass of 9020 + 3240 kg/ha and had a mean net
annual aboveground productivity of 1780 + 533 kg/ha/yr.
“Plains P. rigida had a high proportion of total standing
biomass allocated to needles and current twigs (20.7%) and
reproductive structures (6.8%), indicative of both the
Jjuvenility of the stems and precociousness of reproduction.
Bolebark, bolewood, rootwood, current twigs, branches,
needles, cones and seeds of Plains  dwarfed and Barrens
normal-growth P. rigida were analyzed for tissue
concentrations of Ca, Cu, Fe, Mg, N, Na, P and Zn. Plains
P. rigida rootwood had significantly higher tissue Fe and
Na concentrations and significantly lower tissue Ca, K, Mg,
N, P and Zn concentrations than Barrens P. rigida
suggesting that an Fe:P:K interference interaction exists in
Plains P. rigida rootwood. Such an elemental interference
interaction in Plains rootwood may reduce nutrient uptake
and/or translocation of nutrients from roots to shoots and
thereby reduce shoot growth. Plains P. rigida aboveground
vegetative tissues had significantly higher tissue K and Na
concentrations than Barrens P. rigida aboveground
vegetative tissues. This suggests that some other factor (s)
is(are) limiting growth of Plains P. rigida. Such limiting
factors may include other nutrients or water. Analysis of
relative nutrient abundances in Plains P. rigida suggests
that Ca may be limiting for Plains P. rigida. Comparison
of nutrient standing crops of Plains P. rigida to Long
Island Barrens P. 'rigida and other Pinus spp. further
suggests that Ca may be limiting for Plains P. rigida.

BUCHHOLZ, K. and M. GALLAGHER. 1982. Initial mycorrhizal
density responses to wildfire in the New Jersey Pine Barren

e
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Plains. Bull. Torrey Bot. Club 109:(in press).
Location: West Plains (17)

Keywords: Fire; Nutrient Stress; Pinus rigida

Abstract: The New Jersey Pine Barren Plains are three
distinct, dwarfed, upland pine-oak forests characterized by
very high tree population and sprouts/genet densities and
canopy height typically less than 3 m. Recent
investigations suggest that nutrients may be more 1limiting
for growth in the Plains than in non-dwarfed upland Pine
Barrens pine-oak forests. We have initiated a long-term
investigation of ectomycorrhizal density responses to fire
in recently-burned Plains areas to determine fire effects on
ectomycorrhizal communities and therefore on nutrient
dynamics. QOur initial data suggest that, following a short
lag period, ectomycorrhizal hyphal densities decrease
following fire in the Plains in contrast to the expected
increase.

BUCHHOLZ, K. and R. E. GOOD. 1980. Productivity and nutrient
analysis of Plains populations of Pinus rigida from southern New
Jersey. Bull. Ecol. Soc. Amer. 61(2):93. (A)

Location: Plains (17,26,27)

Keywords: Tissue Elements; Fire Frequency; Biomass
Allocations :

Abstract: Three areas of dwarfed pitch pine (Pinus rigida)
known as the Plains from the New Jersey Pine Barrens were
sampled for density and productivity. Tissues of pitch pine
from the Plains and normal Barrens trees (and soils from the
sites) were analyzed for elemental content of Ca, Cu, Fe, K,
Na, N, Mg, P and Zn. Density is locally high variable and
negatively correlated with stand age. The East Plains has
the greatest mean stand stem density (29,400/ha), the lowest
mean age (7.7 yr), lowest mean standing biomass (6973 kg/ha)
and the lowest mean net annual aboveground productivity
(1507 kg/ha/yr) of the three Plains areas. Differences in
these parameters are attributed to differences in fire
frequency. Plains P. rigida have a greater proportion of
their biomass distributed in reproductive structures,
current needles and current twigs than Barrens pitch pine.

BUCHHOLZ, K. and R. E. GOOD. 1982.  Density, age structure,
standing biomass and net annual aboveground productivity of Pinus
rigida Mill. from the New Jersey Pine Barren Plains. Bull.
Torrey Bot. Club 109(1) :24-34. (D)

Location: Plains (17,26,27)
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Keywords: Fire; Vegetative Reproduction

Abstract: The New Jersey Pine Barren Plains are three
distinct areas of dwarfed (3 m tall) Pinus rigida-dominated
forests. In addition to differing from normal-growth Pine
Barrens P. rigida in stature, Plains P. rigida is
characterized as having predominantly serotinous cones,
precociousness in reproduction and a predominance of
vegetative reproduction. The density, age structure,
aboveground biomass and net annual aboveground productivity
of Plains P. rigida stems were determined. The mean stem
density of 24,900 stems/ha supported a mean aboveground
biomass of 9020 kg/ha and had a mean net annual aboveground
productivity of 1780 kg/ha/yr. Plains P. rigida had a high
proportion of biomass allocated to foliage and current twigs
(20.7%) and reproductive structures (6.8%), indicative of
stem juvenility and precociousness of reproduction. Age
structure of stems indicated that following fire there was
an immediate burst of sprout production and that sprout
production continued at a relatively high though reduced
rate for at least 15 years following the fire. The biomass
accumulation ratio of Plains P. rigida indicated that the
proportion of standing biomass which is new production each
year is approximately twice that reported for normal-growth
P. rigida. We feel that the density, age structure,

biomass and net annual aboveground productivity
characteristic of Plains P. rigida increase their

flammability and thereby increase fire frequency and
severity of the Plains communities of which they are
members.

BUCHHOLZ, K. and H. MOTTO. 1981. Abundance and vertical
distributions of mycorrhizae in Plains and Barrens forest soils

from the New Jersey Pine Barrens. Bull. Torrey Bot. Club
108 (2) :268-271. (D)

Location: Plains (17); Barrens (17)
Keywords: Fire; Charcoal; Fungi; Nutrient Cycling

Abstract: Soil cores were extracted from Plains and Barrens
forest soils, divided into top, middle and lower 7.0 cm
subsamples, and examined for total numbers of active
mycorrhizal hyphal tips. Plains soils had active
mycorrhizal hyphal densities approximately five times
greater than Barrens soils. Active hyphal tips were more
evenly distributed throughout the soil profile in Plains
soils than in Barrens soils. More than 70% of the active
hyphae in Barrens soils were found in the top 7.0 cm soil.
The observed differences in density and vertical
distribution of soil mycorrhizal hyphae between Plains and
Barrens forest soils may indicate differences in numbers and
distribution of active sites (litter and charcoal) between

_/
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the sites, and suggest that differences in mineral cycling
may exist between Plains and Barrens communities.

BUELL, M. F. 1955. New botanical problems in the New Jersey
Pine Barrens. Bull. Torrey Bot. Club 82:237-241. (R)

Location: General

Keywords: Fire Management; Fire Effects

BUELL, M. F. 1970. Time of origin of the New Jersey Pine
Barrens bogs. Bull. Torrey Bot. Club 97:105-108. (N)

Location: McDonald’s Branch, Lebanon State Forest (8);
Oswego River, Penn State Forest (17)

Keywords: Radiocarbon Dating; Cedar Swamp  Forests;
Vegetation History

Abstract: The radiocarbon dates of bottom samples from
McDonald’s Branch bog and a bog in a meander scar of the
Oswego River are given. The former was determined as 9125 +
195 B.P. and the latter as 10,485 + 240 B.P. The impact of
these dates on the interpretation of the published pollen
diagrams for the area is discussed.

BUELL, M. F. and J. T. BALLARD. 1972. Evaporation from lowland
vegetation in the New Jersey pine barrens. Water Resources

Research Institute, Rutgers Univ., New Brunswick, N. J.
84p. (D)

BUELL, M. F. and J. E. CANTLON. 1950. A study of two
communities of the New Jersey Pine Barrens and a comparison of
methods. Ecology 31:567-586. (D)

Location: Lebanon State Forest (8,9)

Keywords: Upland Forest Vegetation; Pinus rigida; Quercus

Abstract: The structure of the vegetation of two upland
forest communities occurring near the center of the Pine
Region is compared. Frequency, basal area and cover data
are presented. The two communities occur in the same
general area and on similar soil types. The major causal
factor in determining the difference in community
composition seems to be age as influenced by fire history.
The younger community is composed primarily of Pinus rigida
and P. echinata with smaller amounts of Quercus velutina,
Q. stellata and Q. marilandica. The understory is a
mixture of ericaceous shrubs and scrub oaks. The older
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community is composed primarily of Q. montana and Q.
velutina with smaller amounts of P. rigida, Q. stellata
and Q. marilandica. The understory is composed primarily
of ericaceous shrubs. The two communities seem to represent
two stages in the succession toward the climax vegetation of
the light Coastal Plain soils of the region. Their present
"status is probably a result of differential disturbance due
to fire.

e

BUELL, M. F. and J. E. CANTLON. 1953. Effects of prescribed
burning on ground cover in the New Jersey Pine Region. Ecology

34:520-528. (D)
Location: Lebanon State Forest (8,9)
Keywords: Gaylussacia; Herb Cover; Mosses; Lichens

Abstract: The effect of prescribed burning on shrub cover
is to greatly reduce it. The practice affects all species
but not all to the same extent. Gaylussacia species show
the most pronounced changes. The herbs and mosses in
general increase in cover with increased frequency of
burning. Cutting the trees results in an increase in cover
for the shrub, herb and moss layers whether the areas have
been burned or not, but the effects are greatest where the
burning has been most frequent. In the'moss layer, it is
the lichens rather than the mosses that increase with the
increased light. Cutting the trees causes a decrease in
litter cover and cover of Gaylussacia baccata. The
importance of the changes in the lower layers of vegetation
resulting from prescribed burning lies in their effect on:
tree reproduction (pine being favored); rainfall
interception; animal populations; changed habitat for
insect fauna; plant disease reservoir; and the problem of
fire control.

BURNS, P. Y. 1952, Effect of fire on forest soils in the Pine
Barren Region of New Jersey. Yale Univ. School For. Bull.

57:1-80. (o)

Location: Mt. Misery and Lebanon Experimental Forest,
Lebanon State Forest (8)

Keywords: Soil Productivity

Abstract: Controlled burning is used as a silvicultural
measure in several forest types. In the New Jersey Pine
Barrens light winter fires have been recommended because
they furnish protection from wildfires, produce favorable
seedbeds for pines, and retard hardwood reproduction. The
purpose of this investigation was to study effects of such
controlled burns on the soil in oak-pine stands of the
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region. Two experimental areas in the Pine Barrens were
available for study. Both were characterized by flat
topography, temperate climate, small trees, and
well-drained, sandy, acid soil. One area, located on soil
of the Lakewood series, showed the effect of periodicities
of burning varying from every year to every fifteen years.
The other area, located on soil of the Evesboro series,
exhibited the effects of annual burning for periods ranging
from one to fifteen years. The data indicated that moderate
burning treatments, that is, burning every four years or two
annual burns, had much less effect on the soil than did
annual burning for long periods. Moderate burning had the
following effects on unincorporated organic matter: (1) the
weight per unit area was slightly decreased, (2) the total
thickness of the L layer was substantially reduced, (3) the
thickness of the F and H layers was slightly decreased, (L)
the proportion of area covered with forest-Floor material
was appreciably reduced, and (5) the percentage of nitrogen
and weight of nitrogen per unit of area were slightly
reduced. The chemical and physical preperties of the
mineral soil were not appreciably modified by moderate
burning treatments. Annual burning for long periods caused:
(1) almost complete destruction of the forest floor, with
consequent exposure of mineral soil and loss of nitrogen
contained in the unincorporated organic matter, (2)
increases in pH, organic matter, nitrogen, exchangeable
calcium, and exchangeable potassium in the A horizon, (3) a
substantial decrease in rate of inflitration, (4) slight
increases in field capacity and pore volume of the mineral
soil, and (5) slight decreases in volume weight and air
capacity of mineral soil. No appreciable change in
phosphorus content as a result of this treatment could be
detected. A consideration of the results leads to the
following conclusions as to the effect of controlled burning
on the soil characteristics investigated: (1) Moderate
burning treatments benefit the mineral soil chemically and
probably have favorable effects on the forest floor; (2)
Annual burning for long periods has unfavorable effects on
the forest floor but benefits the mineral soil chemically;
and (3) Controlled burning is of 1little or no importance
from the standpoint of the physical properties of the
mineral soil.

BUTLER, G. G. 1956. The blueberry and cranberry industries in
New Jersey. Circular L400:1-27, N. J. Dept. Agr., Trenton, N.
J . (N)

CAMP, W. H. 1945. The North American Blueberries with notes on
the other groups of Vacciniaceae. Brittonia 5:203-275. (R)

CANTLON, J. E. 1951. A preliminary investigation of the
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influence of prescribed burning on soil water supplies in South
Jersey. Amer. C(Cranberry Growers Assoc. Proc., pp.18-26. (D)

CANTLON, J. E. and M. F. BUELL. 1952. Controlled burning: its
broader aspects. Bartonia 26:48-52. (N)

Location: General

Keywords: Vegetation; Hydrology; Soils; Animals
CHAPMAN, H. H. 1952. The place of fire in the ecology of pines.
Bartonia 26:39-40. (R)

Location: General

Keywords: Pinus Reproduction
CHRYSLER, M. A. and J. T. EDWARDS. 1947. The ferns of New

Jersey, including fern allies. Rutgers Univ. Press, New
Brunswick, N. J. 201p. (D)

CLAUSEN, R. T. 1939. Contributions to the flora of New Jersey.
Torreya 39:125-132. (D)

Location: General

Keywords: Pinus rigida serotina

CLEMENTS, F. E. 1934. The relict method of dynamic ecology.
Jour. Ecology 22:39-68. (R)

CLUTE, W. N. 1914. An elfin wood. Amer. Bot. 20:14-15. (N)

COGGINS, H. L. 1902. The heart of the New Jersey Pine Barrens
Cassinia 6:26-31. (N)

COMAN, C. W. 1892. Oak-land and pine-land belts and their
relation to agriculture. Ann. Rept. State Geol. 1891:111-140,
N.J. Geol. Surv., Trenton, N.J. (R)

COMANOR, P. L. 1968. Forest vegetation and the pollen spectrum:
an examination of the usefulness of the R-value. Bull. N. J.
Acad. Sci. 13(1):7-19. (D)

Location: Middle Branch Watershed, Lebanon State Forest
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(8,9)
Keywords: Cedar Swamp; Pollen Profiles

Abstract: The recent pollen spectrum from Middle Branch
Watershed and the profile resulting from the application of
R values to his forest genera pollen spectrum do not support
Potzger’s (1952) hypothesis that the Pine Barrens area was a
refugium for northern species during the time above the
Picea - Abies levels of his profiles.

CONNOR, P. 1957. See ZOOLOGY citation.

COOPERATIVE EXTENSION SERVICE. 1969. List of New Jersey’s
biggest trees. Leaflet LLO:1-7, N. J. Agr. Expt. Sta., New
Brunswick, N. J. (0)

COTTRELL, A. T. 1930. Thinning white cedar in New Jersey.
Jour. For. 28:1157-1162. (D)

COTTRELL, A. T. 1937. Unused South Jersey: its vast latent
possibilities. Jour. Industry Finance 11(9):7-12. (N)

DIX, W. L. 1938. Trip of April 10 to the Pine Barrens of New
Jersey. Torreya 38:99-100. (N)
Location: Cedar Bridge (18)

Keywords: Corema; Pyxidanthera; Arctostaphylos; Hudsonia
ericoides; Dendrium buxifolium (Leiophyllum)

DOYLE, J. A. 1969a. Cretaceous angiosperm pollen of the
Atlantic Coastal Plain and its evolutionary significance. Arnold
Arbor. Jour. 50:1-35. (D)

DOYLE, J. A. 1969b. Angiosperm pollen evolution and
biostratigraphy of the basal Cretaceous formations of Maryland,
Delaware and New Jersey. Geol. Soc. Amer. Abstr. Program

1:51. (A)

ECK, P. and N. F. CHILDERS (eds.). 1968. Blueberry culture.
Rutgers Univ. Press, New Brunswick, N. J. (N)

EHRENFELD, J. G. and M. GULICK. 1981. Structure and dynamics
of hardwood swamps in the New Jersey Pine Barrens: contrasting
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patterns in trees and shrubs. American Journal of Botany

68 (4) :471-481. (D)

Location: Muskingum Brook (15); Clark Branch (14) 5
Wesickaman (15); Friendship Creek (7); Hampton (24)

Keywords: Biomass; Density; Age Structure; Dominance
Patterns; Flooding Gradients

Abstract: The biomass, density, age structure and dominance
patterns of the tree and shrub populations in hardwood
swamps of the New Jersey Pine Barrens are described and
contrasted with each other. The total biomass of individual
swamps ranges from 92,000 kg/ha to 194,000 kg/ha, depending
on the age of the stand. These biomass values are similar
to those reported for southern hardwood swamps. The Pine
Barrens swamps are distinguished by very large populations
of ericaceous and other shrubs, which range up to 13% of the
total aboveground biomass. The tree populations, composed
principally of Acer rubrum, Nyssa sylvatica and Magnolia
virginiana, are even-aged: Acer is strongly dominating,
with a minimum of 73% of the biomass, and species richness
is associated with the availability of different
microhabitats. The shrub populations, by contrast, are
all-aged, with the dominance patterns among the species and
the stand biomasses varying with the degree of flooding of
the stand. Differences in size and growth rate among the
shrub species parallel their evident response to the
flooding gradient. The shrub stratum has lower species
richness than the comparable southern swamps and
floodplains, but ranges up to the higher biomass values.

ELMER, C. E. 1874. Forest fires and the means for diminishing
or preventing them. Appendix, First Ann. Rept.:62-64, N. J.
State Bd. Agr., Trenton, N. J. (N)

EPSTEIN, C. M. and G. SAWHILL. 1977. Changes in the ground
cover of a New Jersey Pine Barrens woodland resulting from spray

irrigation of sewage effluent. Bull. N. J. Acad. Sci.
22:6-11. (D)

Location: Pomona (39)

Keywords: Q0Oak-Pine Forest; Pitch Pine Lowland Forest;
Biomass Response

Abstract: The construction of a 150,000 GPD
aerobic-treatment plant and effluent sprayfield followed by
three years of effluent irrigation has greatly altered the
ground cover composition of a New Jersey Pine Barrens
oak-pine forest and pitch pine Towland forest. The original
canopy, ground cover and forest soil were removed from nine
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6 by 207 m areas, and chlorinated effluent sprayed into
these areas and adjoining woodlands. The volume of effluent
increased from 25 to 369 mm/month. The original ground
cover plants were replaced by sedges (Carex sp., Scirpus
rubricosus), grasses (Digitaria sp., Panicum sp., Andropogon
virginicus, Phragmites communis), rushes (Juncus effusus),
reeds (Typha latifolia) and various forbs (Phytolacca
americana, Erechtites hieracifolia, Solanum nigrum, Solidago
spp., Viola lanceolata, and Rumex acetosella). These
varieties replaced most of the commonly occurring native
ground cover species present prior to construction and spray
irrigation (Pteridium agquilinum, Kalmia angustifolia,
Gaultheria procumbens, Gaylussacia baccata, G. frondosa,
and Vaccinium vacillans). The ground cover became lusher
and larger with effluent irrigation than in non-irrigated
woodlands.

EPSTEIN, C. M., M. L. WEEKS and G. SAWHILL. 1976. The effects
of land application of effluent on woodland communities of the
New Jersey Pine Barrens. Bull. N. J. Acad. Sci.
21:21.  (A)

Location: Pomona (39)

Keywords: Sewerage; Species Compositions; Oak-Pine
Forest; Pitch Pine Lowland Forest

Abstract: The composition and structure of 'Pine Barrens'
woodland communities has, over a four year period, been
altered due to the excessive application of sewerage
effluent and to the faulty construction of the effluent
sprayfield. The sprayfield is located in an Oak-Pine Forest
on the Downer loamy sand only in its higher elevations.
Most of the sprayfield is either in an Qak-Pine Forest on
the Hammonton loamy sand at intermediate elevations or in a
Pitch Pine Lowlands Forest on the Atsion sand at lower
elevations. Greater, deeper sunlight penetration resulted
from removal of vegetation and upper soil horizons during
the instaliment of the nine, parallel 10 X 700 foot,
rectangular plots which make up the sprayfield and from
subsequent moving of these plots. Non-woodland species,
typical of lake margins and early old field succession,
“"invaded" the sprayfield and spread into the surrounding
Oak-Pine Forest, and, to a lesser extent, Pitch Pine Lowland
forming five zones following the change from high sunlight,
high dosage conditions to 'normal" woodland conditions: 1)
Typha latifolia, Phragmites australis, Scirpus eriophorum,
and Juncus effusus dominate the standing water where dosage
and sunlight are greatest; 2) Several grass genera
(Panicum, Digitaria, Andropogon) and the sedge Carex
scoparia dominate the nearby drier areas; 3) Erechites
hieraicifolia, Phytolacca americana, Solanum nigrum and
Scirpus eriophorum dominate drier, shadier areas adjacent to
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the woodland margins; L) Vegetation characteristic of
Dak-Pine Forests and Pitch Pine Lowlands occurs with
comparable numbers of Erechites hieraicifolia, Phytolacca

americana and Solanum nigrum; 5) Characteristic Oak-Pine
and Pitch Pine Lowland Forests occur undisturbed beyond the
spray radius.

EVANS, A. W. 1935. The Cladoniae of New Jersey. Torreya
35:81-109. ()

EVANS, A. W. 1938. The Cladoniae of New Jersey =~ supplement.
Torreya 38:137-149, (D)

EVANS, A. W. 1940. The Cladoniae of New Jersey' - second
supplement. Torreya LO:1L41-165. (D)

EVERT, D. S. 1957. Dionaea transplants in the New Jersey pine
barrens. Bartonia 29:3-4. (D)

Location: Oceanville Bog (40); Webbs Mill (9,10)

Keywords: Chamaecyparis thyoides; Schizaea pusilla;

Lycopodium carolinianum; Pinus rigida; Sarracenia flava;
Bog Forests

EVERT, B. S. 1969. Ferns of the Pine Barrens. Plants Garden
25:29-30. (N)

FABLES, D. G. 1948. Field trip reports. April b4, 1948. Pine
Barrens. Bull. Torrey Bot. Club 75:582. (N)

Location: Sim.Place (26) ; West Plains (17)

Keywords: Corema conradiis; Pinus echinata; Carex

umbellatas; Pyxidanthera barbulata; Chamaedaphne

calyculata; Epigaea repens

FABLES, D. 1960. Plant succession in the New Jersey Pine Barren
wetlands. Bull. N. J. Acad. Sci. 5(1):9. (A)

Location: General
Keywords: Flora
Abstract: The ponds are wuniversally shallow with almost

uniform depth of 115 in. to 20 in. At first they are
invaded by green algae, subsequently by Floating Heart,
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White Water Lily and Yellow Pond Lily. Following this
sedges of several species appear: Dulichium arundinaceum,
Rhynchospora inundata, Eleocharis trichostata and Cladium
mariscoides. Subsequently, in some instances, Willow-herb
occurs. Crowding out from shore at a later time are
Vaccinium corymbosum and V. atrococcum as well as Kaimia
angustifolia. With the gradual filling in of the ponds by
decaying leaves, the Pitch Pine becomes an important invader
rather than Red Maple or Coast White Cedar as one might
expect. The savanah-like areas are fading rapidly from the
New Jersey scene. Witmer Stone (1910) describes extensive
stands of sedge-grass bordering the river courses.
Destruction of many of these is traceable to cranberry
culture. Prolonged summer drought during the past decade
seems to have favored elimination of the savanah-like areas.
They are characterized by Abama, Tofieldia and Lophiola, but
as the land becomes drier invasion by Red Maple, Coast White
Cedar and Tall Blueberry occurs. Considerable time was
spent in search of evidence to support the generally
accepted idea that hardwood forests (namely Red Maple)
supplant Coast White Cedar. Thus far, no direct evidence
has been found which substantiate this claim. Where Coast
White Cedar remains uncut the dark stands seem to preclude
the dominance of hardwoods.

FABLES, D. 1961. Caesarian flora and fauna: 20 "lost" plants.
Bartonia 31:7-10. (D)

FABLES, D. 1962. Caesarian flora and fauna. Bartonia 32:7-14.
(o)

FAIRBROTHERS, D. E. 1979. Endangered, threatened and rare
vascular plants of the Pine Barrens and their biogeography.
Chapter 22 In Forman, R. T. T.(ed.). Pine Barrens: ecosystem
and landscape. Academic Press, New York. pp.395-405. (R)

Location: General
Keywords: Flora

Abstract: Botanical explorations made over the course of
230 vyears in New Jersey and the Pine Barrens provide an
excellent opportunity to trace floristic changes, including
introductions, rare species, and species threatened with
extinction. Species have become rare in the Pine Barrens as
a result of both natural events and human activities.
Approximately 580 native species and 270 introduced species
grow within the region; thus, one-third of the present
flora has been introduced. Five species are endemic to the
Pine Barrens. Seventy-one of the 580 native species are
classified as rare, endangered, threatened or undetermined.
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Thus, 12% are in jeopardy, in contrast to 10% for the United
States and 8% for all of New Jersey. Of the species in
jeopardy, 55% have southern geographical affinities. Thus,
the Pine Barrens is a significant region within both the
state and the nation, with respect to the number of species
in danger of extinction.

FAIRBROTHERS, D. E. and M. Y. HOUGH. 1973. Rare or endangered
vascular plants of New Jersey. N. J. State Museum Sci. Note
14:1-53, Trenton, N. J. (D)

Location: General

Keywords: Flora
FAIRBROTHERS, D. E., E. T. MOUL, A. R. EFFBACH, D. N. RIEMER and
D. A. SCHALLOCK. 1965. Aquatic vegetation of New Jersey.
Extension Bull. 382:1-107, N. J. Agr. Expt. Sta., New
Brunswick, N. J. (D)

Location: General

Keywords: Species Keys; Ecology; Management Methods

FENTON, R. H. 1962. Forest Service research in New Jersey.
Bull. N.J. Acad. Sci. 7:23. (A)

FENTON, R. H. 196L4. Production and distribution of sweetgum
seed in 1962 by four New Jersey stands. USDA For. Ser. Res.
Note NE-18:1-6, Upper Darby, Pa. (D)

Location: Burlington County
Keywords: Reproduction; Seed Dispersal; Liguidambar
styraciflua

FERGUSON, R. E. and C. E. MAYER. 197L4. The timber resources of
New Jersey. U.S.D.A. For. Serv. Res. Bull. NE-3L4:1-58,
Upper Darby, Pa. (R)

FERREN, W. R., J. W. BRAXTON and L. HAND. 1979. Common vascular
plants of the Pine Barrens. Chapter 21 In Forman, R. T. T.
(ed.). Pine Barrens: ecosystem and landscape. Academic Press,
New York. pp.373-393. (R)

Location: General

Keywords: Species Keys
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Abstract: The common trees (19 species), shrubs (53
species) and some herbaceous plants (L4 genera) of the Pine
Barrens of New Jersey have been identified with the aid of
keys. Additional descriptive information was provided for
trees and shrubs in the form of illustrative figures.

FERREN, W. R., R. E. GOOD, R. WALKER and J. ARSENAULT. 1981.
Vegetation and flora of Hog Island, a brackish wetland in the
Mullica River, New Jersey. Bartonia 48:1-10. (D)

Location: Hog Island (33)

Keywords: Salinity; Spartina patens; Spartina
alterniflora; Distichlis spicata; Peltandra virginica;
Phragmites australis; Typha angustifolia; Eleocharis

parvula; Floristic Transitions

Abstract: The vegetation and vascular flora of river and
estuary systems of the Quter Coastal Plain of New Jersey
have not been investigated extensively. In these systems
three types of tidal wetlands occur: saltwater, brackish
and freshwater. An unusual convergence of these three
wetland types takes place in the Mullica River - Great Bay
Estuary system of southern New Jersey. Saltwater species
extend far upriver and freshwater species extend far
downriver, converging in ‘the narrow brackish water zone.
The area of convergence is at Hog Island, an island of about
52 ha, located approximately 17 km upriver from the mouth of
the estuary. Hog Island displays vegetational
characteristics of each marsh type and supports narrowly
restricted plants and plant associations. The floristic
diversity is accompanied by floristic instability because
the transition 2zone is subjected to periodic drastic changes
in salinity which eliminate some species but provide
suitable habitats for others. in contrast to the almost
annual change in the flora because of the presence or
absence of some species of peripheral occurrence, other
changes occur gradually and represent a change in the
relative frequency of various species. In example, an
emergent, nonpersistent estuarine wetland dominated by a
species with freshwater affinities is being replaced by an
emergent, persistent estuarine wetland dominated by a
species with saltwater affinities.

FISKLIN, T. J. and J. D. MONTGOMERY. 1971. See GENERAL
REFERENCES citation.

FLORER, L. E. 1972. Palynology of a postglacial bog in the New
Jersey Pine Barrens. Bull. Torrey Bot. Club 99:135-138. (D)

Location: Oswego River (25)
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Keywords: Pollen Records

Abstract: Pollen analysis of a section of peat from a bog
in a meander sear in the Oswego River, New Jersey, indicates
that pine-oak communities have dominated the vegetation of
the Pine Barrens since 10,000 B.P. With the exception of
minor amounts of spruce pollen, evidence of boreal or
southern broadleaf communities in the Pine Barrens was not
found in the pollen record of the Oswego River site.

FOGG, J. M. 193L. Lilaeopsis chinensis in southern New Jersey.
Bartonia 16:51-56. (D)

FOGG, J. M. 1935. Lophotocarpus spongiosus in Salem County, New
Jersey. Bartonia 17:21-22. (D)

FOREST PARKS RESERVATION COMMISSION. 1906-1915. Annual Reports
for years 1905-191L4. Trenton, N. J. (R)

Location: General

Keywords: Forest Management; Forest Inventories; Forest
Types; Fire; Maps.

FORMAN, R. T. T. 1979. Common bryophytes and lichens of the New
Jersey Pine Barrens. - Chapter 23 In Forman, R. T. T. (ed.).
Pine Barrens: ecosystem and landscape. Academic Press, New
York. pp.407-L24. (R)

Location: General
Keywords: Fire; Soil Moisture

Abstract: Bryophytes and lichens are exceptionally
prominent in Pine Barrens ecosystems, yet ecologically are
little known, with even dominant species rarely recognized.
Eight of the most common mosses, three liverworts, and six
lichens are illustrated and briefly described to aid in
field recognition. Common species in cedar and hardwood
swamps are several Sphagnum species, Odontoschisma
prostratum, Leucobryum spp., Dicranum flagellare, BD.
scoparium, Pallavicinia lyellii, Cladonia calycantha, C.
bacillaris, C. incrassata, C. santensis, C. squamosa, C.
cristalatella, and C. coniocraea. In the pine and oak
uplands, common species are: Polytrichum juniperinum,
Dicranum scoparium, D. flagellare, Leucobryum albidum,
Ceratodon purpureus, Cladonia squamosa, C. cristatella, C.
grayi, C. uncialis, C. subtenuis, C. atlantica, C.
sylvatica, C. chlorophaea, C. clavulifera, C.
caroliniana, Parmelia rudecta, and other foliose and
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crustose lichens. With increasing fire frequency, bryophyte
communities increased in cover and in diversity of common
species, but decreased in total diversity. With increasing
soil moisture, the same patterns were observed, although
with a spectacular increase in cover and more variability in
diversity. Species composition changes also were marked,
and overall bryophyte and vascular plant communities appear
to change differently but equivalently along environmental
gradients. The bryophyte community of the dwarf Pine Plains
woodland is the most depauperate, although the dominant
species, Dicranum condensatum, is the species most favored
by fire.

FORMAN, R. T. and R. BOERNER. 1981. Fire frequency and the
Pine Barrens of New Jersey. Bull. Torrey Bot. Club
108:34-50. (o)

Location: General
Keywords: Meteorology; Fire - Human Effects

Abstract: State fire records and literature citations were
examined to estimate both regional fire frequency and point
fire frequency. The number of annual wildfires in the
550,000 hectare Pine Barrens has remained at approximately
1100 since 1940 when fire control became effective. The
total area burned annually dropped sharply from about 22,000
ha during 1906 - 1939 to 8,000 ha in the past four decades.
Extensive wildfires of 8,000 - 16,000 ha each are common.
Since 1838, about every two decades on the average, ten
percent or more of the predominant pine and ocak forest burns
in a single year (50,000 ha). An average point in the pine
and oak forest burns currently at about 65 year intervals,
compared with 20 year intervals earlier this century. The
number of wildfires in the region correlates linearly with
the number of dry months in a year. However, the area
burned annually is constant with up to four dry months
during the January - September period; both average and
variability of area burned increases with five or more dry
months. The results suggest the upland Pine Barrens are a
mosaic of fire-caused patches at two levels of scale: a
fine-grained scale of small (averaging 6 ha) young patches
imprinted on a coarse-grained scale of large (several tens
of ha), variable-sized patches more than four decades old.
The drop in point fire frequency favors (a) non fire-adapted
populations, (b) hardwoods swamp replacing cedar swamp, and
(c) loss of the coarse-grained landscape mosaic.

FOX, H. 1949. On the occurrence of Franklinia in Cape May
County, New Jersey. Bartonia 25:69. (D)
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FRASCO, B. and R. E. GOOD. 1976a. Cone, seed and germination
characteristics of several pitch pine populations. Bull. N. J.

Acad.

Sci. 21:18. (A)
Location: General
Keywords: Pinus rigida; Cone Opening Temperatures

Abstract: Cone, seed and germination characteristics were
studied in several pitch pine (Pinus rigida Mill.)
populations from the Pine Barrens of New Jersey. Trees were
divided into four populations based on growth form and cone
serotiny: Plains closed cone, Barrens open cone, Barrens
closed cone, and Barrens intermediate cone. Approximately
10 ripe first year cones were collected from each of 10
trees from each population. Length, width and weight
measurements were made for each cone as well as temperature
and time requirements for cone opening. There appears to be
significant differences in cone size and weight, as well as
differences in temperature requirements for cone opening
among the four populations with the Plains requiring the
greatest time and temperature. The number of seeds per
cone, seed size and weight, and seed germination percentage
from each population have also been determined.

FRASCO, B. and R. E. GOOD. 1976b. Cone, seed and germination
characteristics of pitch pine (Pinus rigida Mill.). Bartonia

LhL:50-57. (0)

Location: West Plains (17); Lebanon State Forest (8,9)
Keywords: Serotiny; Fire

Abstract: Cone and seed characteristics of the four
visually distinctive pitch pine groups (Barrens open cone,
Barrens intermediate cone, Barrens closed cone, Plains
closed cone) were significantly different for most
characters studied. The groups differed mainly in regard to
cone weight but also differed in cone length and width.
Cone size and weight were not correlated with number of
seeds per cone. Each of the three populations with closed
cones had a different minimum temperature for maximum cone
opening. Plains closed cones required more heat to induce
opening than Barrens closed cones. Plains seeds did not
germinate as quickly as Rarrens seeds. It is concluded that
significant variation in cone and seed characters exist in
these Plains and Barrens populations. Fire is generally
regarded as the major selective force favoring serotinous
populations.

FRAZEE, V. L. 1935. Trip of April 7. Torreya 35:72. (N)
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Location: Warren Grove (26)

Keywords: Pyxidanthera; Dendrium (Leiophyllum) ;
Leucothoe; QOrontium

FRAZEE, V. L. 1949. Field trip reports. Bull. Torrey Bot.
Club 76:367-369. (N)

Location: Sim Place (26); West Plains (17)
Keywords: Corema conradii; Pyxidanthera barbulata;

Hudsonia ericoides; Dendrium buxifolium (Leiophylium);
Epigaea repens

FURGESON, R. H. and C. F. MAYER. 1974. The timber resources of
New Jersey. U.S.D.A. For. Serv. Res. Bull. NE-34:1-58,
Upper Darby, Pa. (R)

GASKILL, A. 1906. Why prairies are treeless. Proc. Soc.
Amer. For. 1:158-178. (N)

GASKILL, A. 1911. Forest fires of 1910. For. Park Reserv.
Comm. N. J. Sixth Ann. Rept.:16-50, Trenton, N. J. (R) SEE
Forest Parks Reservation Commission 1906-1915.

GASKILL, A. 1913. Forest planting in New Jersey. Dispatch
Printing Co., Union Hall, N. J. 31p. (N) See FOREST PARKS
RESERVATION COMMISSION 1906-1915, BOTANY Citation.

GASKILL, A. 1921. Report of the state forester. The Plains.
N. J. Dept. Conserv. Develop. Ann. Rept. 1921:53-70,
Trenton, N. J. (R)

GIFFORD, J. 1895a. A preliminary report on the forest
conditions of South Jersey. Ann. Rept. State Geol.
1894:245-286, N. J. Geol. Surv., Trenton, N. J. (R)

GIFFORD, J. 1895b. Autumn meeting of the N. J. Forestry
Association. Forest Leaves 5:92-93. (N)

GIFFORD, J. 1896. Report on forest fires for the season 1895.
Ann. Rept. State Geol. 1895:157-182, N. J. Geol. Surv.,
Trenton, N. J. (R)
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GIFFORD, J. 1900. Forestral conditions and silvicultural
prospects of the coastal plain of New Jersey. Ann. Rept. State
Geol. 1899:233-318, N. J. Geol. Surv., Trenton, N. J. (R)

GILL, D. E. 1975. Spatial patterning of pines and oaks in the
New Jersey Pine Barrens. Jour. Ecology 63:291-298. (D)
Location: Plains (17); Wharton State Forest (24)
Keywords: Pinus rigida; Quercus marilandicas Quercus

prinus; Pinus echinata; Plains; Upland Forest; Soil
Gradients

Abstract: Pitch pine has strikingly different spatial
patterns in the two localities. |In the Plains, pitch pine
exhibits uniform spacing within clumps. in contrast,
Wharton Tract pitch pines were clumped significantly.
Shortieaf pines in the Wharton Tract were as strongly
clumped as the pitch pines; however, the clumps of the two
pine species were significantly overlapping. The dispersion
patterns of blackjack oak in the two sites were similar:
very large clumps (LOO m-sq.) with random patterns within
clumps. The fact that patterns of clumping of pitch pine in
the two sites are very different suggests that soil
heterogeneity probably underlies the gross structure of the
two forests. Certainly the large-scale gradient in density
of pitch pines in the Plains is best explained by a gradient
in soil conditions because no correlated change in the
species compositions across the grid was observed. Although
previous empirical and experimental efforts to demonstrate
chemical differences in the soils of the Plains and
neighboring tall forest which would explain the stunted
growth of the Plains vegetation have failed or remain
controversial; unfortunately, none  of the previous
investigations documented the microgeographical variation in
soil chemistry on the scale of the quadrats, gradients or
clump sizes measured in this investigation.

GIVNISH, T. 1971. A study of the New Jersey Pine Barrens Cedar
Swamps. Princeton Univ., Princeton, N. J. 82p. (D)
Location: General

Keywords: Hydrology; Geology; Water Chemistry;
Vegetation; Chamaecyparis thyoides

Abstract: We studied seventeen transect 1lines at nine
sites. Along each transect the team mapped plant species as
a function of such environmental gradients as water table
depth, light intensity, peat depth, pH and chemical
groundwater makeup. Cation concentrations determined
included sodium, potassium, calcium, magnesium and iron.
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Samples were also analyzed for chloride and silicia content.
We also studied plant banding on hummocks. Rising as much
as three feet above the generally low relief of the swamp
floor, these convex mounds of sphagnum moss and peat
represent the sharpest gradients of groundwater depth,
evaporative potential and chemical composition to be found
within the swamp. Water table depth stongly controls the
dissolved oxygen gradient in partially saturated peat.
Below the water table, the metabolic processes of bacteria
involved in peat decomposition and humification rapidly
exhaust oxygen reserves. While the principal re-oxygenating
process is diffusion toward wetted surfaces, diffusion
transport is far exceeded by biological demand. Atlantic
white cedar does not possess air channels in its root
system. Root cell metabolism, and hence tree growth and
survival, are controlled by water table levels through its
effect on soil oxygen content. As a result, water table
level is a sere-maintaining factor for savannas, sphagnum
bogs, and other treeless lowlands. We found chemical
concentrations in the peat waters of sites in the Pine
Barrens proper to have seemingly little effect on species
distributions. Swamp species were found to Dbe
differentially adapted to low and moderate salinities
induced by salt water intrusion. Cedar growth was stunted
by relatively low salt concentrations; all swamp plants
perished following an intrusion by bay water (11,000 ppm
chloride) .

GIVNISH, T. 1981. Serotiny, geography and fire in the Pine
Barrens of New Jersey. Evolution 35:101-123. (D)
Location: General; Plains (17,26,27)

Keywords: Pinus rigidas Gene Flow Hypothesis; Clinal
Variation; Selection Hypothesis

Abstract: Evidence from 274 - vegetation samples of pitch
pine in the central Pine Barrens of New Jersey suggests that
local fire frequency plays a predominant role in setting
local levels of serotiny, contrary to an earlier suggestion
by Ledig and Fryer (1972). Data from transect studies show
that gene flow from the Pine Plains, an area of fire-swept
pygmy forests with a high incidence of serotiny, is not
important in setting the frequency of serotiny in other
Barrens areas more than 3-5 km away. Significant
differentiation occurs between frequently burnt upland sites
and rarely burnt lowland sites less than 100 m apart. !
analyzed the relation between serotiny and fire frequency in
upland forests by constructing of inferred fire frequency
from an ordination of 168 vegetation samples and 14 tree
species. Serotiny correlates in a highly significant manner
with the inferred fire frequency. After using this relation
to remove the effects of differential fire history across
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sites at wvarious distances from the Plains, | found gene
flow to have a significant effect on the frequency of
serotiny only within 2.5-3.0 km of the Plains. These data
are related to a model that predicts fire frequency should
increase from the edge to the center of the Pine Barrens,
based on the premise that the sands underlying the Barrens
are the ultimate cause of frequent fires there. This model
is validated by an analysis of the geographic distribution
of oak- and pine-dominated forests in the Pine Barrens,
using the fact that arborescent oaks are less fire-tolerant
than pitch pine. As expected, the inferred frequency of
fires is greatest in the broadest gap between the firebreaks
caused by large rivers and swamps in the Barrens. The Pine
Plains occur in the largest area free of major barriers to
fire. The rarity of serotiny on the northern Coastal Plain
and in the hybrid zone between pitch pine and pond pine may
also result from physiographic constraints on fire
frequency, and appears to be a consequence of the low
incidence of fires expected near the geographic limits of
Coastal Plain soils. In light of data suggesting a
selective advantage of serotinous trees following wildfires,
| propose a model whereby serotinous and non-serotinous
forms can be maintained in a population. This analysis
relates fire frequency to the fraction of seeds dispersed to
a burnt patch by trees within that patch; the lower the
frequency of fires, the fewer are the number of patches with
enough pitch pine to saturate the seedbed available after a
fire within that patch, and the greater the reproduction
within the patch by non-serotinous trees outside the patch.
Highly similar patterns of seedling establishment may partly
explain the high degree of non-overlap in the ranges of
serotinous species or geographic variants of Pinus. The
association of serotinous Pinus and Cupressus with highly
infertile soils suggests that soil infertility may favor
serotiny by dwarfing the vegetation and making it more arid,
thus favoring fires, and by increasing the advantages of
seeding into an ashen, fertilized seedbed. Throughout, the
synergistic effects of fire, soil and physiography on
serotiny are emphasized.

GOLDSTEIN, R. F. 1973. See GEOLOGY AND SOILS citation.

GOLDSTEIN, R. F. and H. L. COUSMINER. -1973. See GEOLOGY AND
SOILS citation.

GOOD, R. E. and N. F. GOOD. 1975. Growth characteristics of
two populations of Pinus rigida Mill. from the Pine Barrens of
New Jersey. Ecology 56:1215-1220. (D)

Location: West Plains (17); Lebanon State Forest (8,9)

Keywords: Germination; Seedlings; Temperature Responses;
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Biomass; Population Differences

Abstract: The Duter Coastal Plain of New Jersey is largely
dominated by pitch pine (Pinus rigida) forests. Most of the
area supports trees of normal stature (Barrens) but fairly
extensive areas of pygmy forest (Plains) also are present.
We compared germination and growth characteristics of two
populations representing these types. Seeds derived from
trees of the contrasting forms were grown under
greenhouse-nursery and phytotron conditions for periods up
to 5.5 years. Height, growth form and biomass comparisons
were made. Significant height differences were found in
both studies while significant biomass differences were
found primarily in the greenhouse-nursery study. Where
significant differences existed, Plains progeny were shorter
and lighter than their Barrens counterparts. Height and
biomass differences were greater in older plants but
statistical differences were present in seedlings less than
1 year old. Plains progeny also included a larger
percentage of poor, shrubby growth forms and were markedly
more precotious in regard to cone production. We conclude
that inherent characteristics of Plains trees, whether
physiological or genetic, contribute in part to the stunted
nature of the Plains.

GOOD, R. E. and N. F. GOOD. 1976. .Growth analysis of pitch
pine seedlings under three temperature regimes. For. Sci.
22:L445-448. (D)

Location: Lebanon State Forest (8,9)

Keywords: Pinus rigida; Allometry; Biomass Distribution

Abstract: Pinus rigida seedlings were grown under three
temperature regimes (17/11 C, 26/23 C, 32/29 C) in a
phytotron for 14.5 months. Heights of the three groups were
virtually identical at the end of this period although cool
temperatures initially retarded seedling development.
Biomass of both the cool and warm temperature regime plants
was approximately one-half that of the moderate temperature
regime plants at 14.5 months. Cool temperatures depressed
needle biomass most while warm temperatures depressed root
biomass most. Allometric analysis indicated similar
relative growth rates of organs at the warm and cool
temperatures but dissimilar proportions of stem, root and
needle. Despite biomass depression at warm and cool
temperatures, pitch pine grew relatively well at unfavorable
temperatures compared to other conifers.

GOOD, R. E., N. F. GOOD and J. W. ANDRESEN. 1979. The Pine
Barren Plains. Chapter 16 In Forman, R. T. T. (ed.). Pine
Barrens: ecosystem and landscape. Academic Press, New York.
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pp.283-295. (R)
Location: Plains (17,26,27)

Keywords: Pinus rigida; Fire; Pyxidanthera barbulata;
Adaptive Hypothesis

Abstract: Three areas totalling approximately 4950 hectares
(12,L00 acres) of pygmy pine forest or "Plains" occur within
the Pine Barrens of New Jersey and are dominated by pitch
pine (Pinus rigida) 3 m (10 ft) high and shrubby oaks
(Quercus marilandica, Q. ilicifolia). No plants are
endemic to the Plains, but several species, such as pyxie
moss (Pyxidanthera barbulata), broom crowberry (Corema
conradii), and bearberry (Arctostaphylos uva-ursi), are more
abundant than in the Barrens. Lengthy seed viability,
asynchronous germination, and frequent habitat disturbance
are suggested as important in the success of pyxie moss.
Pitch pine has few seedlings but has many old root crowns,
producing numerous young stems; sprouting from root crowns
is important in recovery following fire. High fire
frequency is considered the most significant factor in the
development of the Plains vegetation. However, the roles of
genetic and physiological factors also are considered
important in its perpetuation. Plains pitch pine has almost
only serotinous cones, appears to be slower growing, and is
more precocious in seed production than typical Barrens
pitch pine. The Plains, along with other pygmy conifer
forests, are regarded as a product of selection for
characters enhancing survival under severely limiting
environmental conditions, such as frequent fires and (or)
unfavorable soil. These conditions prevent the successful
establishment of both normal-sized forests and other
vegetation types such as low shrubland or grassland. Thus,
the Plains trees will remain dwarf even if fire s
eliminated.

GURIES, R. P. and F. T. LEDIG. 1982. Genetic diversity and
population structure in pitch pine (Pinus rigida Mill.).
Evolution 36:387-L402.

Location: Lebanon State Forest (8,9); West Plains (17);
East Plains (26)

Keywords: Allozymes; Genetic Distance; Population
Differentiation

Abstract: Genic diversity and the organization of genetic
variability in pitch pine were examined in 11 populations
across the species range. Pitch pine 1is genetically
variable; 76.2% of the loci studied were polymorphic and
the average individual heterozygosity was 14.6%, but this is
less than that exhibited by several other woody species.

; '
~_
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The contrast may reflect differences among species in their
evolutionary history, or may be an artifact relating to the
choice of enzyme systems analyzed. Only a small percent of
the observed genic diversity in pitch pine appears to be
interpopulation, the remainder is due to differences between
individuals within populations, in agreement with results
for other tree species. Central populations seem to be more
variable than those near the species border. An isolated
population at the northern extreme of the species range has
a heterozygosity of 13.8% and an average of 15.0% for
central populations. The dwarf forest populations of the
New Jersey Pine Plains are essentially identical in genic
constitution to tall forest of the New Jersey Pine Barrens,
at least for the allozyme loci we sampled. Whatever factors
are responsible for the dwarf stature of these populations,
they have not resulted in detectable changes in allozyme
frequencies among populations. In general, results of
allozyme analysis are not in agreement with previously
reported patterns for morphological and growth traits,
emphasizing the need to sample several types of loci to
adequately understand the genetic structure of populations.

GRAY, T. C. and J. J. GROOT. 1966. Pollen and spores from the
marine Upper Cretaceous formations of Delaware and New Jersey.
Palaeontographica B117:114-134, (D)

GROOT, J. J. et al. 1961. See GEOLOGY AND SOILS citation.

HANKS, J. P. 1971. Secondary succession on the inner coastal
plain of New Jersey. Bull. Torrey Bot. Club 98:315-321. (D)

Location: Bordentown (all sites within 24 miles)

Keywords: Floristics; Life-form; Vegetation Dominance;
Vegetation Cover; Soils

Abstract: Old field succession on the inner coastal plain
of New Jersey was investigated in one- to two-year-old
fields and through the forest stage. The number of
introduced species decreases through older age-groups. The
number of native species shows a reciprocal increase through
older age-groups. One- to two-year-old fields are dominated
by Conzya canadensis and Anthemis arvensis. Ten- to
15-year-old fields are dominated by Solidago juncea and
Andropogon virginicus. Rubus spp. are the most important
shrubs in the 10- to 15-year-old fields. The 25- to
LO-year-old fields are young forests, dominated by
Liquidambar styraciflua and Acer rubrum. The forest stands
are dominated by Fagus grandifolia, Liriodendron tulipifera
and Acer rubrum. The area will probably support a mixed
beech-ocak forest given a suitable period of time for
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stabilization. Selected soil characteristics including pH,
organic matter, magnesium, phosphorus, calcium, and
potassium content differed among successional age-groups.
These differences are almost certainly the result of
agricultural practices on the inner coastal plain. A
considerable interrelationship among land use history, soil
parameters, and old field succession exists on the area.

HANKS, S. L. and D. E. FAIRBROTHERS. 1969. Habitats and
associations of QOpuntia compressa (Salisb.) Macbr. in New
Jersey. Bull. Torrey Bot. Club 96:592-596. (D)

Location: Atsion (24); Mays Landing (38); Pleasant Mills
(24)

Keywords: Ecological Variability; Soil Nutrients;
Importance Value Index

Abstract: The study describes ecological variation found in
eleven New Jersey populations of Opuntia compressa (Salisb.)
Macbr. Ecological and pedological parameters are evaluated
and an Importance Value Index was determined for the
ecological data. Ecological data indicate that the
occurrence of (0. compressa is not associated with the
presence of any one species or group of species. The soil
data indicate no positive correlation between amounts of
minerals and the presence of 0. compressa.

HARKNESS, B. 1932. Plant notes from the New Jersey Pine
Barrens. Nat. Hort. Mag. 11:34-36,50. (R)

HARPER, R. M. 1918. A sketch of the forest geography of New
Jersey. Bull. Geogr. Soc. Philadelphia 16:107-125. (D)

HARSHBERGER, J. W. 1913. The excursion of the international

phytogeographers about New York City. Amer. Geogr. Soc. Bull.
4L5:847-848.  (N)

HARSHBERGER, J. W. 191L4. Plant life seen between Philadelphia
and Atlantic City. Old Penn Weekly Rev. (Univ. Pa.), April 25,

HARSHBERGER, J. W. 1916. The vegetation of the New Jersey Pine
Barrens: an ecological investigation. Christopher Sower Co.,
Philadelphia, Pa. (D)

Location: General

Keywords: Physiography; Soils; Geography; Plains; Pinus
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rigida Reproduction; Community Types

HARSHBERGER, J. W. 1917. The New Jersey Pine Barrens. Jour.
Amer. Museum Nat. Hist. 17:244-252. (D)

HARSHBERGER, J. W. Undated. American heaths and pine heaths.
Brooklyn Bot. Gardens Memoirs 1:175-186. (R)
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HARSHBERGER, J. W. 1925. The differentials effective in the
distribution of plants in the coastal plain. Science

61:529-531.  (R)
HART, R. 1976. Revegetation of a 70 year old sandpit in
southern New Jersey. Bartonia hh4:37-43. (D)

Location: Downer (21)

Keywords: Succession; Soil Development; Water Table;

Pinus rigida; Acer rubrum; Hypericum canadense;
Andropcgon scoparius; Panicum virgatum; Soil Chemistry

Abstract: Notably absent from the pit are the introduced
ruderals wusually present in recently disturbed sites. The
necessary seed source is not lacking because these weeds are
abundant in adjacent roadsides and fields. The sandpit does
not differ in pH or nutrient content from these adjacent
sites, and it seems most likely that establishment of these
plants can not occur in the shifting dry sands of the newly
abandoned pit. However, most species in the pit do not
establish until the sand is stabilized by the roots of
Panicum virgatum and various trees. Yet even in these
stabilized areas, introduced weeds are absent. Almost all
plants present are typical native Coastal Plain species. It
is encouraging that sandpit operations, unlike much other
commercial mining, do not permanently scar the landscape.
In less than half a century the regional vegetation bhas
moved in and completely covered the area.

HASTINGS, G. T. 1931. Week end of September 25-27. Torreya
31:179-182.  (N)

Location: West Plains (17)

Keywords: Flora; Soils; Corema; Pinus rigida; Hudsonia
ericoides; Leiophyllum; Schizaea; Drosera

HAZEN, J. F. and O. M. WOOD. 1935. Animal damage in relation
to size of planting stock. Allegheny fFor. Expt. Sta. Tech.
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Note L4:1-L, USDA For. Serv., Upper Darby, Pa. (D)

HEUSSER, C. J. 1979. Vegetational history of the Pine Barrens.
Chapter 12 |In Forman, R. T. T. (ed.) . Pine Barrens:
ecosystem and landscape. Academic Press, New York.
pp.215-227. (R)

Location: General

Keywords: Palynology; Geology; Quaternary Vegetation;
Vegetation Qrigins Chronosequ?nce

Abstract: Some taxa in the vegetation of the Pine Barrens
occupied the Coastal Plain during Cretaceous time, while the
remainder are Tertiary or younger in age. The development
of the Coastal Plain by marine and fluvial processes during
and since the Cretaceous has influenced the past vegetation
greatly. The major changes influencing the plant
communities occurred during Quaternary time. Boreal forest
species appear to have been prevalent in the region in late
galcial time. Oaks and pines reinvaded subsequently,
"although the time of establishment of the present species is
speculative. Atlantic white cedar appears to be a
relatively recent arrival. The plant record shows many gaps
in time, and future investigations should include Quaternary
fossils of continental plants in marine sediments.

HICKMAN, J. C. and J. A. NEUHAUSER. 1978. Growth patterns and
relative distribution of Chamaecyparis thyoides and Acer rubrum
in Lebanon State Forest, New Jersey. Bartonia 45:30-36. (D)

Location: Lebanon State Forest (8,9)
Keywords: Ecology; Logging; Slash Burning; Seedling
Establishment

HOLLICK, A. 1892. Paleobotany of the yellow gravel at
Bridgeton, New Jersey. Bull. Torrey Bot. Club
19:330-333. (0)

Location: Bridgeton

Keywords: Magnolia; Ilex; Ligquidambar; Asiminias
Amelanchier; Nyssa; Viburnum; Quercus

HOLLICK, A. 1899. The relation between forestry and geology in
New Jersey. |. Present conditions. Amer. Nat. 33:1-14. (D)

HOLLICK, A. 1900. The relation between forestry and geology in
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New Jersey. Ann. Rept. State Geol. 1899:173-201, N. J.
Geol. Surv., Trenton, N. J. (R)

HOLLINSHEAD, M. H. 1938. Ferns of the New Jersey Pine Barrens.
Torreya 38:63-66. (D)
Location:  Quaker Bridge (24)

Keywords: Pteris; Woodwardia

JOHNSON, A. H., T. G. SICCAMA, D. WANG, R. S. TURNER and
T. H. BARRINGER. 1981. Recent changes in patterns of tree
growth rate in the New Jersey Pinelands: a possible effect of
acid rain. Jour. Environ. Quality 10:427-430. (D)

Location: General

Keywords: Forest Productivity; Acid Precipitation; Pinus
rigida; Pinus echinata; Pinus taeda

Abstract: Increment cores from pitch pine (Pinus rigida),
shortleaf pine (P. echinata) and loblolly pine (P. taeda)
indicate an abnormal decrease in growth rates over the past
25 years. Stream pH, a reliable index of precipitation pH,

‘and a strong statistical relationship between stream pH and
growth rates suggests that acid precipitation may have been
a growth-limiting factor for the past two decades. Other
factors such as drought, fire, pests and atmospheric
oxidants do not appear to be responsible for the two decades
of abnormally slow growth.

KELLER, |. A. and S. BROWN. 1905. Hand book of the flora of
Philadelphia and vicinity. Philadelphia Bot. Club,
Philadelphia, Pa. 360p. (D)

KIMYAlI, A. 1966. New plant microfossils from the Raritan

Formation (Cretaceous) in New Jersey. Micropaleontology
12:461-476. (D)

Location: General

Keywords: Paleoecological Factors; Botanical Affinities;
Geology :

Abstract: In an investigation of plant microfossils from
the Raritan Formation of New Jersey, U.S.A., two new genera
and thirty-six new species are described. The climate
during the Raritan time- ranged from subtropical to
temperate. The age of the Raritan Formation is considered
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to be the earliest Late Cretaceous. The presence of marine
microfossils suggests a shallow-water marine environment for
this formation.

KNIESKERN, P. D. 1856. A catalogue of plants growing without
cultivation in the counties of Monmouth and Ocean. Ann. Rept.,
N. J. State Geol., N. J. Geol. Surv., Trenton, N. J. (D)

KOCH, R. C. 1975. See GEOLOGY AND SOILS citation.

KOCH, R. C. and R. K. OLSSON. 1977. See GEOLOGY AND SOILS
citation.

KODAMA, D. R. and R. T. T. FORMAN. 1977. Bryophyte community
changes along fire frequency and moisture gradients in the New
Jersey Pine Barrens. Bull. N. J. Acad. Sci. 22:41. (A)

Location: Lebanon State Forest (8,9)

Keywords: Sphagnum; Hardwood Swamps; Cedar Swamps; Pitch
Pine Swamps; Plains; Prescribed Burn

Abstract: Twenty-one sites representing seven major
vegetation conditions in the Lebanon State .Forest area were
sampled with transects and reconnaissance. Annual burn
sites had greater than 4X the bryophyte cover of old burn
sites, reflecting a small increase in number of common
species but a decrease in number of uncommon species. Six
patchily-distributed acrocarpous mosses shared dominance in
the annual aburns, while no dominants emerged in the old
burns. Along the soil moisture gradient cedar swamps
dominated by Sphagnum and two leafy hepatics had greater

: than 15X the cover of old burn sites, but with little change
in diversity. Hardwood swamps were dominated by Sphagnum
and other mosses, but pine plains and pitch pine swamps had
negligible bryophyte cover. Bryophyte patterns, thus, are
very distinct, and in some respects opposite, from patterns
of wvascular plant communities along the two environmental
gradients.

KOSTER, H. 1948. Field trip report of August 30 - September 1.
Mullica River valley, New Jersey. Bull. Torrey Bot. Club

75:234-235. (N)

Location: Greenbank (33); Weekstown (33); Bulltown (25);
Batsto (24); Pleasant Mills (24)

Keywords: Telaranea; Flora
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KUMMEL, H. B. 1902. Forestry. Ann. Rept. State Geol.
1901 :xx-xxii, N. J. Geol. Surv., Trenton, N. J. (N)

KUMMEL, H. B. 1903. Forestry. Ann. Rept. State Geol.
1902:12-21, N. J. Geol. Surv., Trenton, N. J. (N)

KUMMEL, H. B. 1904. Forestry work. Ann. Rept. State Geol.
1903:xxvii-xxxii, N. J. Geol. Surv., Trenton, N. J. (N)

KUMMEL, H. B. 1910. Forest fires for 1909. Fifth Ann. Rept.
For. Park Reserv. Comm. 1909:11-39, fFor. Park Reserv. Comm.,
Trenton, N. J. (D)

LAYCOCK, W. A. 1967. Distribution of roots and rhizomes in
different soil types in the pine barrens of New Jersey. Prof.
Paper 563-C:C1-C29, U.S. Geol. Surv., Washington, 0. C. (D)

Location: Lebanon State Forest (8,9)

Keywords: Soil Profiles; Shrubs; Water Table; Fire
Effects

Abstract: The Pine Barrens, which consist of upland forests
and lowland swamps, covers approximately 2,000 square miles
of the Coastal Plain of New Jersey. The root and rhizome
systems of selected shrubs of this region were studied as
part of the New Jersey Pine Barrens Hydrologic research
project to determine the effects on the present and future
ground-water supplies of changes in forest composition
caused by controlled burning. The form, depth and lateral
extent of the root and rhizome systems of 20 species of
shrubs which grow in the upland forest and in the transition
zone between the upland and lowland areas of the region are
described. Two species of shrubs (Kalmia angustifolia and
Lyonia mariana) in the transition 2zone have phreatophytic
characteristics. The roots of these two species penetrate
as deep as 40-58 inches to reach the underlying water table.
Roots of the other species of shrubs may or may not extend
to the water table. The A-0 soil horizon contains the
highest number of tree and shrub roots per square foot, and
the A-1 horizon contains the next highest number. In upland
soils, numbers of roots decrease sharply from the A-1 to the
A-2 horizon, increase slightly in the B-1 horizon, and then
decrease with depth below the B-1 horizon. The increase in
the B-1 horizon does not occur in the poorly drained soils.
The highest total numbers of roots in the entire profite
were found in soils having thin, imperfectly leached A-2
horizons. Sites with shrubs had significantly more roots,
especially in the A-0 and A-1 horizons, than similar sites
having no shrubs. A decrease in shrub cover caused by
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controlled burning, and the resultant decrease in roots,
might permit more water to reach the water table.

LEDIG, F. T. and J. H. FRYER. 1972. A pocket of variability in
Pinus rigida. Evolution 26:259-266. (D)

Location: General

o e
Keywords: Serotiny; Genetics; Fire

Abstract: The frequency of serotinous-coned pitch pine is
highest in the New Jersey Pine Plains, an area of dwarf
vegetation, and the immediately surrounding area in the Pine
Barrens. There is evidence to suggest that serotinous-coned
trees are homozygotes for a single gene controlling the
trait. Under this assumption, gene frequency declines
rapidly to zero within at least 200 miles in all directions,
decreasing logarithmically as the distance from the Pine
Plains increases (r = -0.86). The distribution suggests a
very high selective advantage for serotinous-coned trees in
the vicinity of the Pine Plains and a selective disadvantage
for the trait away from this area, creating a pocket of
variability. A steady state pocket-of-variability is
considered more likely than a transitory pocket. The
factors important in the establishment and maintenance of
the cline are probably 1) an environmental pattern of fire
occurrence and severity and 2) gene flow through pollien and
seed dispersal. The alternative hypothesis that the
occurrence of serotinous cones is pitch pine is directly
related to active intergradation from the serotinous-coned
pond pine taxon is rejected because the frequency of
serotinous-coned trees is low in the transition .area between
the two taxa.

LEDIG, F. T. and J. H. FRYER. 1974. Genetics “of pitch pine.
NE. For. Expt. Sta. Res. Paper W0-27:1-14, U.S.D.A. For.
Serv., Upper Darby, Pa. (R)

Location: General

Keywords: Pinus rigida; Tree Improvement; Geographic
Variation; Racial Variation; Hybridization

Abstract: Although the relative importance of genetic and
environmental effects has scarcely been tested, pitch pine,
Pinus rigida Mill., appears to be an extremely variable
species. In colonial times, intensive utilization may have
resulted in dysgenic selection. Natural hybrids with pond,
loblolly and shortleaf pines are suspected, and controlled
crosses have been successful with these and several other
species. The major role of pitch pine in tree improvement
has been as a source of cold resistance in crosses with less
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hardy pines.

LEDIG, F. T. and S. LITTLE. 1979. Pitch Pine (Pinus rigida
Mill.): ecology, physiology and genetics. Chapter 20 In Forman,
R. T. T. (ed.) . Pine Barrens: ecosystem and landscape.
Academic Press, New York. pp.347-371. (R)

Location: General; Plains (17,26,27)

Keywords: Habitat; Associated Flora; Associated Fauna;
Seed Viability; Vegetative Reproduction; Growth; Root
Development; Nanism; Reproductive Strategy;
Photosynthesis; Serotiny; Cytogenetics

Abstract: Pitch pine is a hardy species which is adapted to
poor soils with a severe fire history. |Its adaptations to
fire are its most striking characteristics, namely, the
production of dormant buds that permit sprouting from the
root crown, trunk and branches, the development of a basal
crook and of thick bark to protect buds from fire, and the
production of serotinous cones. Other characteristics make
it a common invader of cleared sites and enable it to thrive
on both droughty and wet sites. Its physiology, however, is
not well understood. Although its seedlings are capable of
the highest photosynthetic rates on record for conifers, its
photosynthesis and productivity in the forest are not
outstanding. Geographical variation is slight for both
physiological characteristics and gene frequency in several
enzyme systems. However, perhaps in relation to
photoperiodic response, populations differ substantially in
growth in wuniform garden cul ture. There also are
geographical trends in wood properties and other
characteristics, but the only distinct ecotype is the dwarf
tree pyrotype of the Pine Plains, a tree which may reach
only one-haif the height of ""mormal' pitch pine at 50 years.
Pitch pine readily hybridizes with related species. Based
on the presence of nine polymorphic genes and eight others
with rare variants, plus knowledge of its Mendelian genetics
and the demostration of linkage, pitch pine is suggested as
an incipent '"Drosophila tree'" for forest genetics research.

LEE, L. L. and F. H. MILLEN. 1920. The New Jersey Plains
boundard (sic) survey and preliminary report. Unpubl.
typescript dated 1t4 February 1920, Div. Parks Forests
Recreation, N. J. Dept. Conserv. Econ. Develop., Trenton, N.
J. Lp. (D)

LEIPZIG. 1911. The vegetation of the New Jersey pine barrens:
an ecological investigation. (Publ. wunknown), Philadelphia, Pa.
329p. (D) (Manuscript cited in McCormick and Buell 1968)
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LEVIN, M. H. 1962. A comparative floristic study of early
succession on the QOuter Coastal Plain of New Jersey. Bull. N.
J. Acad. Sci. 7:22. (A)

Location: Batsto (24); Atsion (24); New Lisbon (7);
Plains (17,26); Millville (35); Tuckahoe (k3); Manahawkin
(27)

Keywords: Vascular Plants; Bryophytes

Abstract: Sites for studying secondary succession of fields
1 and 2 years of age have been established in the following
areas of the New Jersey coastal plain: 1) Pine Barrens at
Batsto, Atsion and New Lisbon, 2) Pine Plains at Warren
Grove, 3) Gravel Section at Millville, 4) Cape May Terrace
at Tuckahoe and Manahawkin. The general characteristics of
each site are: approximately one acre, well-drained soil,
prior cultivation at some previous time; exceptions are New
Lisbon and Warren Grove. One half of each site is being
denuded and the vegetation which returns will be analyzed
and compared with the unplowed half of the same field, and
with plowed portions of the other fields. Methods of
quantitative plant-analysis, and total survey are being
employed to study the selected fields. Emphasis is being
placed on identification of vascular plants and bryophytes.
The goals of the project are to describe early secondary
succession on the outer coastal plain, obtain data which
indicate diversity or uniformity in the flora of the fields,
determine geographic affinities of the flora, and to
investigate the role of climate, disseminules, geological
substrate and soil. The results of the study will have
application in at least three ways: 1) add to floristic and
ecological knowledge of coastal plain vegetation, 2)
desirability of early successional vegetation to wildlife,
3) agriculture.

LEVIN, M. H. 1966. Early stages of secondary succession on the
coastal plain, New Jersey. Amer. Midl. Nat. 75:101-131, (D)

Location: Manahawkin (27); Tuckahoe (43); Millville (35);
Warren Grove (26,27); New Lisbon (7); Atsion (24); Batsto
(24)

Keywords: Life Form Spectra; Environmental Effects;
Geology; Native Species; Naturalized Species

Abstract: A study of the flora and vegetation associated
with early secondary succession was initiated in March 1961,
and concluded in October 1963. The year prior to site
clearing was devoted to reconnaissance of selected sites,
collection of flora, and examination of soil morphology.
First and second years after clearing were devoted to
floristic survey, and quadrat studies of vegetation of the
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seven cleared sites. Four of the sites (Warren Grove, New
Lisbon, Atsion and Batsto) lie in the vegetation region
known as the Pine Region or Pine Barrens. The remaining
three sites (Manahawkin, Tuckahoe and Millville) are on the
Pine Region fringe. A total of 198 species of vascular
plants were found during the first year and 127 during the
second year. Of these, 24L% of the first year and 23% of the
second year flora were naturalized species. Hemicryptophyte
(45, 48%) was the leading life form category and the
therophytes (30, 24%) were of second importance. Herbaceous
vegetation of the cleared sites was separable into five
categories: (1) dominance by annuals during the first and
second year (Tuckahoe), (2) dominance by annuals first year
and by perennials the second vyear (Manahawkin), 3)
dominance by perennials first year and by annuals the second
year (Millville and Batsto), (4) dominance by perennials
first and second year (New Lisbon and Atsion), and (5) no
dominance (Warren Grove). No first year field in the Pine
Region supported an annual 'weed'" stage; two of the three
Pine Region fringe sites on heavier soils with better
moisture relations and recent agriculture history did have
an annual '"weed" stage during the first year. It appeared
that land use was the factor primarily responsible for the
vegetation patterns. Since all but three woody species had
developed from residual vegetative parts, no generalization
could be made regarding the importance of woody species that
invade by seed. Each community appeared to represent a
special example made possible by the species present prior
to clearing and the degree of clearing disturbance to the
vegetation.

LITTLE, S. 1937. Deer damage to pine reproduction in southern
New Jersey. Allegheny For. Expt. Sta. Tech. Note 19,
U.S.D.A. For. Serv., Upper Darby, Pa. (D)

LITTLE, S. 1940a. Seed fall of Atlantic white cedar. Allegheny
For. Expt. Sta. Tech. Note 26, U.S.D.A. For. Serv., Upper
Darby, Pa. (D)

LITTLE, S. 1940b. Seed fall of shortleaf pine. Allegheny For.
Expt. Sta. Tech. Note 27, U.S.D.A. For. Serv., Upper Darby,
Pa. (D)

LITTLE, S. 1941. Calender of seasonal aspects for New Jersey
forest trees. Penn. For. Leaves 31(4):1-2,13-14. (D)

LITTLE, S. 1942. Progress report on thinning plots in a south
Jersey oak-pine stand. Unpubl. ms., U.S.D.A. For. Serv. NE.
For. Expt. Sta., Upper Darby, Pa. (D)
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LITTLE, S. 1945. Influence of fuel types on fire danger. Jour.
For. 43:744-749. (D)

Location: General

Keywords: Fuel Moisture; Wind; Oak-Pine; Pine-0ak;
White Cedar; Hardwood Swamps

LITTLE, S. 1946. The effects of forest fires on the stand
history of New Jersey’s Pine Region. NE. For. Expt. Sta.
Management Paper 2:1-43, U.S.D.A. For. Serv., Upper Darby,
Pa. (D)

LITTLE, S. 1947. Ecology and silviculture of whitecedar and
associated hardwoods in southern New Jersey. Ph.D. Thesis, Yale
Univ., New Haven, Conn. (D)

Location: Lebanon State Forest (8,9)
Keywords: Chamaecyparis thyoides; Distribution;

Associated Species; Silvical Habits; Ecological Relations;
Succession; Fire; Management

LITTLE, S. 1950. Ecology and silviculture of white cedar and
associated hardwoods in southern New Jersey. Yale Univ. School
Forestry Bull. 56:1-103. (D)

Location: Lebanon State Forest (8,9)
Keywords: Chamaecyparis thyoides; Distribution;

Associated Species; Silvical Habits; Ecological Relations;
Succession; Fire; Management

Abstract: Although it occupies only a small proportion of
the forest area, white cedar is one of the most important
timber trees of southern New Jersey and of certain other
sections along the Atlantic Coast. It occurs on poorly
drained peat or sandy soils in which the organic matter may
range in depth from only a few inches to over 30 feet. The
soils are acid, the pH ranging from 2.0 to 5.5. Associated
hardwoods in southern New Jersey are principally maple,
blackgum and sweetbay; all are common associates in many
parts of the range of white cedar. The hardwoods are of
little or no value. White cedar has several characteristics
favoring successful management. Seed is first borne at an
early age and later fair crops are produced annually, with
heavy crops at intervals of 2 to 3 years. Viability of the
seed varies greatly, but a large amount of seed may remain
viable in the forest floor for at least 1 to 2 years.
Although the seed falls throughout the vyear, 60% is
disseminated between October 15 and December 15, and 93% by
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March 1. White cedar seed is distributed by the wind, and
the distance to which it is carried depends greatly on the
extent of obstructions by surrounding vegetation. As a
result of the influence of weather conditions, 80-85% of the
seeds borne by isolated trees fall on the east side of the
source. The establishment of natural reproduction is
greatly affected by moisture and light relations. Excessive
water prevents germination or kills seedlings; too little
moisture also has unfavorable effects. White cedar, pitch
pine, gray birch and red maple are all common invaders of
open areas. White cedar is subclimax to the hardwoods other
than gray birch. In southeastern New Jersey the
physiographic climax on swamp sites is an all-aged stand
composed predominantly of red maple and sweetbay, but
locally containing a high proportion of blackgum and
occasional trees of holly and sassafras. Clear-cuttings
have tended to favor the perpetuation of white cedar stands,
but partial cuttings of white cedar alone and the lack of
slash disposal have aided the succession to hardwoods.
Fires in recent years have had a dual role, favoring in some
places the perpetuation of white cedar, although more
usually conversion to hardwoods.

LITTLE, S. 1951. Observations on the minor vegetation of the
Pine Barren swamps in southern New Jersey. Bull. Torrey Bot.

Club 78:153:160. (D)
Location: Lebanon State Forest (8,9)

Keywords: Lichens; Sphagnum; Liverworts; Chamaecyparis
thyoides; Acer rubrum; Nonarborescent Vegetation; Cedar
Swamp Forests

Abstract: The purpose of this paper is to record
observations on the occurrence of nonarborescent species in
some swamps in southern New Jersey and to describe the
conditions under which they were found. Information about
these species was collected during a study of the
successional trends in stands of white cedar and associated
hardwoods (see Little 1947, 1950).

LITTLE, S. 1952a. Effects of forest fires on upland sites in
the pine region of southern New Jersey. Leaflet 100:1-8, N. J.
Coll. Agr. Ext. Serv., New Brunswick, N. J. (R)

Location: General

Keywords: Fire Frequency; Fire Intensity; Productivity;

Succession

LITTLE, S. 1952b. Silvicultural objectives and methods on
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upland sites in the New Jersey Pine Region. Bartonia
26:44-47. (N)

Location: General

Keywords: Growth Potential; Management; Prescribed
Burning

LITTLE, S. 1953. Prescribed burning as a tool of forest
management in the Nor theast States. Jour. For.

51:496-500. (N)
Location: General

Keywords: Forest Composition; Forest Succession; Species
Characteristics; Fire Effects

Abstract: One advantage in using prescribed burning is its
low cost compared to other methods for accomplishing the
same amount of seedbed preparation and hardwood control. A
second advantage from periodically prescribed burning is in
fuel reduction. This not only facilitates the suppression
of wild fires, but greatly reduces their damage. Already
these highly important benefits have been observed on a few
areas in New Jersey. Disadvantages in using prescribed
burning are chiefly (1) in educating people to understand
the varying results from fires and (2) in accomplishing the
job correctly. Experience has been that the good and bad
effects of fire form no more difficult and complex problem
in education than similar effects from cutting. Problems in
accomplishing the job of prescribed burning are (1)
organizing and training crews, (2) developing experienced,
qualified leaders, and (3) selecting proper conditions.
Unfortunately the fire-danger meter is not a sufficiently
accurate guide and the selection of proper conditions is
still a matter of experience and judgement, aided by
actually setting a small test fire. But experience has been
that the job of prescribed burning can be done properly if
adequately organized.

LITTLE, S. 1954, Coastal Oak-Pine Research Center Quartnary
Report, Oct. - Dec. 1953. Lebanon Expt. For. (New Lisbon, N.
J.), NE. For. Expt. Sta., U.S.D.A. For. Serv., Upper Darby,
Pa. (R) '

LITTLE, S. 1958. Forests and deer in the pine region of New
Jersey. U.S.D.A. For. Serv., Upper Darby, Pa. (R)

LITTLE, S. 1964. Fire ecology and forest management in the New
Jersey Pine Region. pp. 34k-59 1n Proc. Third Ann. Tall

-
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Timbers Fire Ecology Conf., Tallahassee, Fla., April 9-10, 1964.
U.S.D.A. For. Serv., Washington, D. C. (R)

LITTLE, S. 1965. Direct seeding in southern New Jersey and the
Pennsylvania Poconos. Proc. Direct Seeding in the Northeast
Symposium, Univ. Mass. Expt. Sta. Bull. pp.6L4-68. (R)

Location: General
Keywords: Soils; Germination; Growth; Pinus

Abstract: The Northeastern Forest Experiment Station has
made several trials of direct seeding in southern New Jersey
and the Pennsylvania Poconos in the 1last 24 vyears. In
southern New Jersey some of the trials with shortleaf pine
and Atlantic white cedar were made in 1941 and 1942, while
those with pitch pine were mostly between 1955 and 1961.
Tests of direct-seeding red and. jack pines in the
Pennsylvania Poconos have extended over a four-year period,
beginning in 1961. Even though the trials have been on a
small scale, they have shown, in my opinion, the techniques
that will or will not give success, and the importance of
weather conditions during seed germination and early
establishment of seedlings. From the direct-seeding tests
we have also gained appreciable knowledge on the role of
this method in establishing desired coniferous reproduction
in these two sections. This paper will describe briefly
what we have learned. The discussion will deal first with
Atlantic white cedar on swamp sites in the New Jersey Pine
Region, then with pitch and shortleaf pine on upland sites
in that section, and finally with red and jack pines in the
Pennsylvania Poconos.

LITTLE, S. 1967. Treatments needed to regenerate yellow-poplar
in New Jersey and Maryland. N.E. For. Expt. Sta. Res. Note
NE-58:1-8, U.S.D.A. For. Serv., Upper Darby, Pa. (D)

Location: General

Keywords: Liriodendron tulipifera; Prescribed Fire;
Seedbed Treatments

Abstract: In 17 areas, mostly in the Coastal Plain and
Piedmont sections of New Jersey and Maryland, treatments
were made to favor the establishment and growth of
yellow-poplar reproduction. Results emphasize the
importance of fairly large overstory openings (preferably 1
acre or more) and of reductions in understories by
mistblowing, burning or disking, but show that seedbed
preparation is needed only in areas borderline because of
deep litter, scant seed supply, or dense herbaceous growth.
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LITTLE, S. 1969. Local seed sources recommended for Loblolly
Pine in Maryland and Shortleaf Pine in New Jersey and
Pennsylvania. For. Serv. Res. Paper NE-134, N.E. For. Expt.
Sta., U.S.D.A. For. Serv., Upper Darby, Pa. 16p. (D)

Location: Green Bank State Forest (33)

Keywords: Pinus echinata; Management; Pinus taeda

Abstract: Local seed should be wused in establishing
shortleaf pine stands in southern New Jersey or southeastern
Pennsylvania. Local sources provide trees adapted to the
local climates, and these trees usually grow much faster in
the Northeast than stems that originate from seed collected
farther south.

LITTLE, S. 1972a. Eighteen-year changes in the composition of a
shortleaf - pitch pine stand of southern New Jersey. Bull. N.
J. Acad. Sci. 17:2. (A)

Location: Not given
Keywords: Pine Mortality; Seedlings; Fire

Abstract: 1In 1953, the stand overstory was composed of
shortleaf and pitch pines about 22 yrs old. Understory
trees were inconspicuous: 2 to 24 hardwood stems per acre
larger than 0.5 in dbh, although there were about 3,000
smaller hardwoods per acre. In the following 18 yrs many of
the yellow pines died, so the number larger than 0.5 in dbh
fell from about 700 to 300-350 stems per acre. Understory
hardwoods grew to 600 to 1,000 stems larger than 0.5 in dbh
per acre. Many more became established, so the number of
smaller hardwoods increased by 2,600 to 6,200 per acre.
White pines also became established, seed coming from a
nearby plantation. OQ0aks were the most common members of the
understory, with black and southern red oaks being far more
numerous than post or white oaks. Black cherry and
sassafras were also common, but only occasional stems were
hickory, red maple, holly or blackgum. A light thinning of
the pine overstory in 1954 increased the number of hardwoods
larger than 0.5 in dbh in 1971, while three winter fires
between 1954 and 1962 decreased that number. However, the
burns favored the subsequent establishment of ocaks, black
cherry and sassafras. Changes described herein and observed
in similar stands indicate the successional trend toward a
hardwood climax, if not interrupted by severe disturbances.

LITTLE, S. 1972b. Growth of planted white pines and pitch
seedlings in a south Jersey Plains area. Bull. N. J. Acad.
Sci. 17(2):18-23. (D)
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Location: West Plains (17)

Keywords: Productivity; Pinus rigidas; Pinus strobus

Abstract: In 1954 a study was started to determine the
productivity of Plains sites in southern New Jersey for tree
growth. The initial treatments were designed to favor LOO
selected pitch pine sprouts per acre or to convert to pitch
pine stands of seedling origin. After 6 years some of the
treatments were disrupted by cutting of the selected sprouts
by cone collectors, but the results obtained by then
indicated that such sprouts cannot be expected to develop
into normal-sized trees. 1In 1960, white pine seedlings were
planted in the plots of the disrupted treatments. Although
parts of some of these plots were damaged by a wildfire in
1963, the white pines by 1971 had grown markedly more than
pitch pine seedlings of Plains origin. The slow height
growth, crooked stems and appearance of early maturity
seemed to indicate a genetically different race of pitch
pines than found in some other sections of the Barrens. In
contrast, white pines 11 years after planting had growth
rates that would produce trees 18 to 24 meters tall in 50
years. Thus, the 1971 results indicate that Plains sites
are potentially as productive as other upland sites in the
Pine Barrens, but that the fire history may have favored a
special race of pitch pine in the Plains vegetation.

LITTLE, S. 1972c. Eighteen-year changes in the composition of a
shortleaf - pitch pine stand of Southern New Jersey. Bull. N.
J. Acad. Sci. 17:b41. (A)

Location: Greenbank State Forest (25)

Keywords: Forest Succession; Prescribed Burning;
Selective Harvest; Reproduction

Abstract: In 1953 the stand overstory was composed of . — ——"
shortleaf and pitch pines about 22 years old. Understory
trees were inconspicuous: 2 to 24 hardwood stems per acre
larger than 0.5 inch d.b.h., although there were about 3,000
smaller hardwoods per acre. In the following 18 years many
of the '"yellow pines" died, so the number larger than 0.5
inch d.b.h. fell from about 700 to 300-350 stems per acre.
Understory hardwoods grew to 600 to 1,000 stems larger than
0.5 inch d.b.h  per acre. Many more became established, so
the number of smaller hardwoods increased by 2,600 to 6,200
per acre. White pines also became established, seed coming
from a nearby plantation. QOaks were the most common members
of the understory, with black and southern red oaks being
far more numerous than post or white oaks. Black cherry and
sassafras were also common, but only occasional stems were
hickory, red maple, holly or blackgum. A light thinning of
the pine overstory in 1954 increased the number of hardwoods
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larger than 0.5 inch d.b.h. in 1971, while three winter
fires between 1954 and 1962 decreased that number. However,
the burns favored the subsequent establishment of oaks,
black cherry and sassafras. Changes described herein and
observed in similar stands indicate the successional trend
toward a hardwood climax, if not interrupted by severe
disturbances.

LITTLE, S. 1973a. Eighteen-year changes in the composition of a
stand of Pinus echinata and P. rigida in southern New Jersey.
Bull. Torrey Bot. Club 100:94-102. (D)

Location: Green Bank State Forest (25)

Keywords: Forest Succession; Prescribed Burning;
Selective Harvest

Abstract: In recent years, some ecologists have questioned
the applicability of the succession concept to the New
Jersey Pine Barrens. The data presented in this paper cover
the 18-year changes in composition of one old-field pine
stand and changes in three other pine stands monitored for 7
to 21 years. Reported changes validate the concept of
directional and predictable succession in the Pine Barrens.

LITTLE, S. 1973b. Establishment of selected clones of pitch and
loblolly pines in an orchard, controlled breeding and early
results from field tests of clonal crosses between species.
Bull. N. J. Acad. Sci. 18:17. (A)

Location: Lebanon State Forest (8)

Keywords: Pine Hybrids; Growth; Pinus rigida; Pinus
taeda —

Abstract: In 1964 apparently superior trees of pitch pine
and of loblolly pine were selected, and that fall the
Station began establishment of a 5-acre orchard of .grafted
pines in New Jersey. Today the orchard has 31 clones of
loblolly pines from trees selected mostly in Maryland and 32
clones of pitch pines (from eight geographic sources in
Virginia, West Virginia and northeastward). By 1968 there
was sufficient flowering so 109 pollination bags were
mounted, and the number has increased each year, up to 719
in 1972. Field tests of interspecific hybrids have started.
Progeny of certain crosses are growing slower than regular
pitch pines; some other progenies slower than loblolly
pines; but certain progenies have seedlings 50 percent
taller than loblolly at 2 years from seed in some tests. In
West Virginia the maximum individual height of hybrids s
L.8 feet at 3 years.



.

Botany Page 63

LITTLE, S. 1973¢c. Fire in wildland management. Use of fire:
comments from the northeast. Jour. For. 71:378-379. (R)

Location: General

Keywords: Prescribed BUrn; Fuel Reduction; Succession

LITTLE, S. 1973d. Survival, growth of loblolly, pitch,
shortleaf pines established by different methods in New Jersey.
Tree Planters Notes 23:1-5. (D)

Location: Wharton State Forest (14,15,23,24); Lebanon
State Forest (8,9)

Keywords: Root Systems; Direct Seeding; Stock Planting;
Management

Abstract: Direct seeding in the New Jersey Pine Barrens can
provide good stocking of pine seedlings in years with
favorable soil moisture for germination, for initial
establishment, and for survival through the second growing
season. Under unfavorable moisture conditions, and
especially on sites where competing sedges or other plants
have not been eliminated, direct seeding will not provide as
good stocking of pine seedlings as planting.

LITTLE, S. 1974a. Effects of fire on temperatate forests:
northeastern United States. pp. 225-250 In T. T. Kozlowski
and C. E. Ahligren (eds.). Fire and Ecosystems. Academic
Press, New York. (R)

LITTLE, S. 1974b. Wildflowers of the Pine Barrens and their
niche requirements. N. J. Outdoors May/June:16-18. (R)

Location: General
Keywords: Flora; Disturbances; Wildfire

Abstract: Many of the interesting flowering plants of the
New Jersey Pine Barrens have niches determined not only by
soil and moisture, but also by the amount of overhead light,
and in some cases, the type of forest floor. Certain kinds
of disturbances, sometimes severe ones, are needed to
provide the 1light and forest-floor conditions that these
plants require. While further ecological studies are
necessary to determine what the proper conditions are for
each of these interesting plants, it is apparent that
exclusion of fires (wild or prescribed), cessation of timber
cutting, and prevention of other disturbances associated
with moderate use of the Barrens would favor shade tolerant
shrubs and not the herbs and subshrubs (such as
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golden-heather) that have aroused so much interest in the
Pine Barren flora.

LITTLE, S. 1978. Fire effects in New Jersey’s Pine Barrens.
Frontiers L42:29-32. (R)

Location: General

Keywords: Succession; Species Susceptibility; Fire
Frequency; Fire Intensity

Abstract: On upland sites, all of the various combinations
of species occur on a wide variety of soils, so fire history
has been more important in shaping the present-day forest
than soil differences. Though the organic content and
drainage has created differences in the vegetation of the
pinelands and swamps here, too, fire has been the overriding
factor in shaping both the lowlands and swamps.

LITTLE, S. 1979. The Pine Barrens of New Jersey. In R. L.
Specht (ed.). Heathlands and related shrublands. Elsevier
Press, Amsterdam. (iIn press). (R)

Location: General

Keywords: Fire History; Vegetative Composition; Upland
Succession; Lowland  Succession; Reproduction; Wood
Production

Abstract: The present Pine Barrens vegetation has been
shaped in large part by extensive wildfires and heavy
cuttings, and locally by disturbance. Abandoned upland
fields progress, in order of dominance, from grass to pine
to oak, but the shrub layer develops slowly. Abandoned
swamp sites, invaded by shrubs, Atlantic white cedar, or
hardwoods, also tend toward hardwoods. Cutting may hasten
succession toward hardwoods is both uplands and lowlands.
Successional rates vary enormously: whereas an upland field
may become a thicket of pine saplings in 15 years,
leatherleaf shrubs may dominate a lowland spot for 50 years
before trees begin to dominate. Different fire frequencies
and intensities interrupt succession, thus accounting for
most of the current variations in forest composition, and
largely obscuring the effects of soil diffe. -:nces. In
swamps, fire may favor the reproduction of white cedar or
hardwoods; if fire consumes enough of the organic soil,
quaking bogs, meadows, or leatherleaf areas may be favored.
On uplands and lowlands, many pines are sprouts from old
root crowns, or have recovered from the last fire by trunk
sprouts. Fire kills oak stems more readily than pines, but
most oaks sprout. Periodic wildfires at possibly forty-year
intervals have produced oak-pine mixtures over extensive
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areas of wupland, while more frequent fires have created
mixtures of pitch pine and shrub oaks, and the most frequent
fires created the Pine Plains.

LITTLE, S. 1981. Implications from the growth of Pinus rigida
and planted P. strobus in the Pine Plains of southern New
Jersey. Bull. Torrey Bot. Club 108:85-94. (D)

Location: West Plains (17)

Keywords: Fire; Growth; Plains Development; Plains
Maintenance; Soils

Abstract: In the Pine Plains of southern New Jersey,
dominant P. rigida sprouts reached heights of 5 to 6 m at
50 years of age; in plots cleared of existing trees, P.
rigida seedlings reached about the same height in 22 years,
and planted P. strobus seedlings 5 to 9 m in 17 vyears.
Results substantiate other studies that repeated wildfires,
not soils, are the primary cause of the low stature of P.
rigida in Plains areas, and that genetic composition of the
P. rigida is a contributing factor. To maintain typical
Plains sprouts less than 2 m tall, as well as many of the
associated non-arborescent species, fires that kill back
woody stems are needed at about 10-year intervals.

LITTLE, S. and J. P. ALLEN. 1952. Choosing suitable times for
prescribed burning in southern New Jersey. U.S.D.A. For. Serv.
N.E. For. Expt. Sta. Paper 51:1-7. (D)

LITTLE, S., J. P. ALLEN and E. B. MOORE. 1948. Controlled
burning as a dual-purpose tool of forest management in New
Jersey’s Pine Region. Jour. For. L46:810-819. (R)

Location: General

Keywords: Applicable Sites; Methods; Management Practices

LITTLE, S., J. P. ALLEN and H. A. SOMES. 1948. More about the

"technique of prescribed burning. NE. For. Expt. Sta.,

U.S.D.A. For. Serv., Upper Darby, Pa. Lp. (R)

LITTLE, S., C. B. CRANMER and H. A. SOMES. 1958. Direct seeding
of pitch pine in southern New Jersey. NE. For. Expt. Sta.
Paper 111:1-14, U.S.D.A. For. Serv., Upper Darby, Pa. (D)

Location: Chatsworth (16); Penn State Forest 17)
Speedwell (16)
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Keywords: Pinus rigida; Germination; Seedbed Treatment

LITTLE, S. and A. N. LENTZ. 1952. Effects of forest fires on
upland sites in the Pine Region of southern New Jersey. Rutgers
Univ. Coll. Agr. Ext. Serv. Leaflet 100:1-8, New Brunswick,
N. J. (R)

Location: General

Keywords: Growth; Fire Intensity; Fire Frequency; Pine
Plains; Vegetative Composition

LITTLE, S., J. McCORMICK and J. W. ANDRESEN. 1970. A selected
and annotated bibliography of pitch pine (Pinus rigida Mill.).
NE. For. Expt. Sta., U.S.D.A. For. Serv., Upper Darby, Pa.
103p. (R)

LITTLE, S. and F. MERGEN. 1966. External and internal changes
associated with basal-crook formation in pitch and shortleaf
pines. For. Sci. 12:268-275.

Location: Burlington County

Keywords: Pinus rigida; Pinus echinata; Seedling Growth

Abstract: Successive sketches show changes in basal form of
10 Pinus rigida Mill. and 22 P. echinata Mill. seedlings
through their first 6 years, or until the seedling died.
Only two of the 21 seedlings surviving 6 years (one of each
species) did not form a typical basal crook. Many seedlings
formed incipient crooks during the first summer; others a
year or more later. Shortleaf pines usually formed shorter
crooks and in less time than pitch pines. Open-grown
seedlings formed crooks in less time than shade-grown ones.
Stem form continues to change for a period of 2 to 10 years.
Changes in stem form can be explained on the basis of (1)
weak stems, (2) usually upright direction of apical growth,
and (3) formation of compression wood and eccentric growth
rings. These wood features were clearly evident in stem
sections. Sections also showed heterogeneous alignment of
the wood fibers, but revealed no ruptures in cell walls or
between growth rings.

LITTLE, S. and E. B. MOORE. 1945. Controlled burning in South
Jersey’s oak-pine stands. Forestry 43:499-506. (D)

Location: Lebanon State Forest (8,9)

Keywords: Fire; Pine Reproduction
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Abstract: Data obtained in this study, combined with more
extensive observations of controlled burning made throughout
this section, suggest that prescribed burning in the form of
light winter fires may be used advantageously in the
oak-pine stands of New Jersey’s pine region. The role of
these fires seems to be partly in preparation of the seedbed
for pine reproduction and later, when the seedling pines
have reached 3 inches in diameter, in control of the
hardwood element. This latter function appears to have a
definite further value of so reducing the fuel accumutations
as to lessen the danger of severe spring fires.

LITTLE, S. and E. B. MOORE. 1949. The ecological role of
prescribed burns in the pine-oak forests of southern New Jersey.
Ecology 30:223-233. (R) :

Location: General

Keywords: Fire; Management; Reproduction; Succession

LITTLE, S. and E. B. MOORE. 1950. Effects of prescribed burns
and shelterwood cutting on reproduction of shortleaf and pitch
pine. NE. For. Expt. Sta. Paper 35, U.S.D.A. For. Serv.,
Upper Darby, Pa. (D)

LITTLE, S. and E. B. MOORE. 1952. Mechanical preparation of
seedbeds for converting oak-pine stands to pine. Jour. For.
50:840-8L4., (D)

Location: Lebanon State Forest (8,9)

Keywords: Cutting Treatments; Slash Disposal; Mechanical
Treatments; Seed Production; Seedbed Conditions; Pinus

rigida; Quercus

LITTLE, S. and E. B. MOORE. 1953. Severe burning tested on
lowland pine sites. NE. For. Expt. Sta. Paper 6L:1-11,
U.S.0.A. For. Serv., Upper Darby, Pa. (D)

Location: Not Given

Keywords: Prescribed Burning; Reproduction; Productivity
LITTLE, S., G. R. MOOREHEAD and H. A. SOMES. 1958. Forestry and

deer in the pine region of New Jersey. NE. For. Expt. Sta.
Paper 109:1-4, U.S.D.A. For. Serv., Upper Darby, Pa. (R)

LITTLE,-S. and H. A. SOMES. 1949. Slash disposal in oak-pine
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stands of southern New Jersey. NE. For. Expt. Sta. Paper
31:1-12, U.S.D.A. For. Serv., Upper Darby, Pa. (D)

Location: General

Keywords: Pine Reproduction; Prescribed Burn

LITTLE, S. and H. A. SOMES. 1951a. Deer browsing in New Jersey
handicaps pine seedlings. NE. For. Expt. Sta. Res. Note
2:3-4, U.S.D.A. For. Serv., Upper Darby, Pa. (D)

LITTLE, S. and H. A. SOMES. 1951b. Age, origin and crown
injuries effect growth of South Jersey pines. NE. For. Expt.
Sta. Res. Note 8:1-4, U.S.D.A. For. Serv., Upper Darby,
Pa. (D)

LITTLE, S. and H. A. SOMES. 1951c. No exceptional vigor found
in hybrid pines tested. NE. For. Expt. Sta. Res. Note 10,
U.S.D.A. For. Serv., Upper Darby, Pa. (D)

LITTLE, S. and H. A. SOMES. 1952. Poisoning hardwoods in
southern New Jersey. NE. For. Expt. Sta. Res. Note 16:1-4,
U.S.B.A. For. Serv., Upper Darby, Pa. (D)

LITTLE, S. and H. A. SOMES. 1956. Buds enable pitch and
shortleaf pines to recover from injury. NE. For. Expt. Sta.
Paper 81:1-14, U.S.D.A. For. Serv., Upper Darby, Pa. (D)

Location: General

Keywords: Pinus rigida; Pinus echinata

LITTLE, S. and H. A. SOMES. 1961. Prescribed burning in the
Pine Regions of southern New Jersey and Eastern Shore Maryland -
a summary of present knowledge. NE. For. Expt. Sta. Paper
151:1-21, U.S.D.A. For. Serv., Upper Darby, Pa. (R)

LITTLE, S. and H. A. SOMES. 196La. Releasing pitch pine
sprouts from old stools ineffective. Jour. For.
62:23-26. (D)

LITTLE, S. and H. A. SOMES. 1964b. Root systems of
direct-seeded and variously planted loblolly, shortlieaf and pitch
pines. U.S.D.A. For. Serv. Res. Paper NE-26:1-13, N.E. For.
Expt. Sta., Upper Darby, Pa. (D)

\x/
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Location: Lebanon State Forest (8,9); Wharton State Forest
(14,15,23,24)

Keywords: Pinus rigidas Pinus echinata; Pinus taeda;
Root Growth

Abstract: A study was started in 1960 to compare the
development of direct-seeded and planted pitch, shortleaf
and loblolly pines in southern New Jersey. The planting
included 1-0 and 2-0 stock; and center-hole, good-slit, and
poor-slit planting. All seeds and seedlings of each species
came from one lot of seed. The direct seeding and planting
1-0 stock were done in the spring of 1961; and 2-0 stock
was put in 1 year later. In November 1962, one seedling
from each plot (four for each species-treatment combination)
was excavated to determine the early effects of
establishment methods on root systems. Seedlings starting
in place from direct seeding had normal root systems;
taproots usually penetrated vertically; laterals grew away
from taproots almost at right angles and on all sides.
Seedlings planted in slits usually had one-plane root
systems. Those in poor slits, which had been planted with
J- , L- or U-shaped taproots, had reacted either by the new
growth of the taproot turning abruptly downward, or by
another root developing to replace the taproot. Seedlings
planted in good slits exhibited much less distortion of root
systems, but this method did not provide the spreading root
systems of center~hole planting. In all planting methods,
intertwined roots were found near the soil surface. This
condition was especially conspicuous on stock planted in
poor slits. Presumably some of these intertwined root will
strangle each other to death and thus provide entry for
wood-decaying fungi. Root systems of 1-0 stock showed much
greater recovery from planting distortions than did those of
2-0 stock. In establishing plantations by planting,
carefully planted 1-0 stock would seem to offer the most
promise of developing into stands that would be relatively
safe from root-rot damage. Whether they would be as
resistant as stands from direct seeding is still an
unresolved question.

LITTLE, S. and H. A. SOMES. 1965. Atlantic White-Cedar being
eliminated by excessive animal damage in south Jersey. U.S.D.A.
For. Serv. Res. Note NE-33:1-3, Upper Darby, Pa. (D)

Location: General
Keywords: Deer
LITTLE, S., H. A. SOMES and J. P. ALLEN. 1952. Choosing

suitable times for prescribed burning in southern New Jersey.
NE. For. Expt. Sta. Paper 51:1-7, U.S.D.A. For. Serv.,
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Upper Darby, Pa. (D)
Location: General
Keywords: Weather
LLOYD, H. C. 1955. A preliminary report, the New Jerséy Plains.

Unpubl . ms. dated 28 Jan. 1955. Div. Parks Forests

Recreation, N. J. Dept. Conserv. Econ. Develop., Trenton, N.
J. (D)

LONG, B. 1909. Pinus serotina Michx. in southern New Jersey
and other local notes. Bartonia 2:17-21. (D)

Location: Gloucester County; Salem County

Keywords: Pinus rigidas Pinus taeda; Andropogon
elliottii; Psilocarya nitens; Scirpus spp.; Carex harpeii

LONG, B. 1911. Some results of recent field work in the Cape
May Peninsula. Bartonia L:14-19. (N)

LONG, B. 1928. Some noteworthy indigenous species new to the
Philadelphia area. Bartonia 10:30-52. (D)

LULL, H. W. and J. H. AXLEY. 1958. Forest soil-moisture
relations in the Coastal Plain sands of southern New Jersey.
For. Sci. b&(1):2-19. (D)

Location: Lebanon State Forest (8,9)
Keywords: Evapotranspiration

Abstract: Soil moisture measurements during the growing
season on upland sites in the New Jersey Pine Barrens
indicated that stands of shortleaf pine and oak scrub wused
about the same amount of water at about the same rate from
the upper five feet of soil. Both removed moisture to a
depth of at least 12 feet, the 1lowest depth sampled.
Evapotranspiration from 7 year old pine seedling - oak
sprout stands was governed largly by the sprouts, which
removed moisture as rapidly and from the same depth as older
oak stands. A 15 year old stand of shortleaf pine saplings
utilized moisture to a depth of 8 feet; this was about &L
feet less than depths utilized by the pine-pole and oak
stands, indicating withdrawal of a smaller amount ©of
moisture. Soil moisture evaporated from the bare area to a
depth of 6 feet, the smallest depletion of soil moisture.
In respect to water supply, this is of little practical
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importance because bare areas do not occur naturally in this
region. Within the 0- to 5-foot depth, soil moisture
depletion proceeded simultaneously within each foot-depth
and tended toward the same rate. During the period of
record, 30% of moisutre removed came from the upper foot,
22% from the second foot, and 16% from each of the next
three feet.

LUTZ, H. J. 193La. Concerning a geologic explanation of the
origin and present distribution of the New Jersey pine barren
vegetation. Ecology 15:399-406. (R)

LUTZ, H. J. 1934b. Ecological relations in the pitch pine
plains of southern New Jersey. Yale Univ. School Forestry Bull.
38:1-80. (D)

Location: General

Keywords: Geology; Soils; Fire; Nutrients

LYON, G. E. 1910. New Jersey forests and forestry. Forest
Quarterly 8:450-461. (R)

MARTIN, G. W. 1929. Dinoflagellates from marine and brackish
waters of New Jersey. Univ. lowa Studies 12. (D)

MARUCCI, P. E. 1947. See ZOOLOGY citation.

MARUCCI, P. E. 1966. See ZOOLOGY citation.

MAY, F. E. 1976. Dinoflagellates: fossil motile - stage tests

from the Upper Cretaceous of the northern New Jersey Coastal
Plain. Science 193:1128-1130.

McCLENNEN, F. H. 1939. Further notes on seed productivity of
chestnut oak in southern New Jersey. Allegheny For. Expt. Sta.
Tech. Note 24:1-2, U.S.D.A. For. Serv., Upper Darby, Pa. (D)

McCORMICK, J. 1955. A vegetation inventory of two watersheds in
the New Jersey Pine Barrens. Ph.D. Thesis, Rutgers Univ., New
Brunswick, N. J. 126p. (D)

Location: MacDonalds Branch (8)

Keywords: Vegetation Complexes; Fire History
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Abstract: The vegetation of two watersheds in the New
Jersey Pine Barrens was found to be separable into at least
9 lowland and 8 upland communities. The lowland areas are
occupied by L forest and 5 non-forest communities. The
forest communities recognized are the cedar swamp, the
hardwood swamp, the pine-transition, and the pine lowland
types. Their canopies are comprised of various combinations
of (Chamaecyparis thyoides, Pinus rigida, Acer rubrum var.
trilobum, Nyssa sylvatica, Betula populifolia and Magnolia
'virginiana. The most widespread of the eight upland forest
communities are the pine - black oak - scrub oak and the oak
- pine types. Pinus rigida, P. echinata and several
arboreal species of oaks comprise the canopies of the upland
forests. A comparison of the vegetation complexes of the
two watersheds indicated a pronounced difference between
them, especially in the upland portions of the areas.
Approximately 76% of one watershed is occupied by
predominantly pine communities. Over 60% of the other
watershed is occupied by predominantly oak communities.
Many features of the vegetation of the watersheds are
related to the intensive exploitation and to the fire
histories of the areas. It is suggested that the
differences between the vegetation complexes of the
watersheds are, at least in part, a reflection of
differences in the fire histories of the watersheds.

McCORMICK, J. 1968a. A study of signifance of the Pine Barrens
of New Jersey. Nat. Parks Serv., U. S. Dept. Interior,
Washington, D. C. 75p. (D) (SEE McCormick, J. 1970 GENERAL
REFERENCES Citation.)

McCORMICK, J. 1968b. Vegetation of the Wading River Ecosystem
complex and adjacent areas, New Jersey Pine Barrens. Bull. N.
J. Acad. Sci. 13:98. (A)

Location: Burlington County; QOcean County
Keywords: Vegetation Types; Areal Coverage

Abstract: A vegetation type survey was made on an area in
Burlington and Ocean Counties, which included the region
occupied by the 250 square mile Wading River Ecosystem
complex. The WRE complex consists of the Wading River basin
and those parts of Bass River, Tuckerton Creek, Westecunk
Creek and Cedar Run basins situated west of the Garden State
Parkway. Elevations in this Coastal Plain area range from 0
to 215 feet above mean sea level. Nine cover types were
recognized. Brackish marsh, fresh marsh, swamp shrubs,
southern white cedar swamp forests, red maple - black gum -
sweetbay magnolia (hardwood) swamp forests, and pitch pine
lowland forest were considered in low ground. In upland
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areas, pine - blackjack oak, pine - oak, and oak - pine
forest types were mapped. Survey traverses along roads and
trails were made from March through August 1967. Typing for
the Wharton Tract State Forest and Park was adapted from a
map by James Cummins. Pine - blackjack oak vegetation,
including the East and West Plains, formed 46% of the WRE
complex. Pine - oak forests composed 7% and oak - pine
forests composed 5% of the complex. The most extensive
lowland ground type, the pitch pine lowland forest, covered

——— 3% of the WRE area. White cedar forests and brackish
marshes each occupied 1.5% of the area. Other low ground
types have not been mapped in sufficient detail to permit
estimation of their areas. Approximately 35% of the WRE
area has not yet been typed owing to difficulty of access
and to human activities. Air photographs and additional
ground checks will be used to compliete this study.

McCORMICK, J. 1970. See GENERAL REFERENCES citation.

McCORMICK, J. 1978. Vegetation of the Pine Barrens. Frontiers
42:22-28. (R)

Location: General

Keywords: Pine-Oak Forest; Oak-Pine Forest; Wetland Herb
Communities; Wetland Shrub Communities; Wetland Forests;
Species List; Vegetation Map

Abstract: Regardless of the inordinate cutting and largely
because of the frequent fires, the vegetation of the New
Jersey Pine Pine Barrens is unique in the worlid. Owing to
this vegetation and to the area’s sparse settlement, the
Pine Barrens is of formidable significance as a natural open
space and recreation source to the people of New Jersey, of
the Eastern Seaboard’s megapopulation and of the Nation.

McCORMICK, J. 1979a. The vegetation of the New Jersey Pine
Barrens. Chapter 13 InR. T. T. Forman (ed.). Pine Barrens:
ecosystem and landscape. Academic  Press, New York.
pp.229-243. (R)

Location: General
Keywords: Floristic Complexes; Fire; Lowlands; Uplands

Abstract: The vegetation of the Pine Barrens is composed of
two relatively distinct floristic complexes, namely,
lowlands on soil saturated for prolonged periods, and
uplands with a water table generally >0.7 m (2 ft) below the
soil surface. Lowland vegetation includes swamp forests and
relatively small freshwater marshes. Although southern
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white cedar forests are considered characteristic of the
region, broadleaf swamp forests of trident red maple,
blackgum, and sweetbay now are more widespread than white
cedar forest. Upland vegetation includes two shrub types,
i.e., the heath type, in which lowbush blueberry and black
huckleberry are predominant, form a nearly continuous cover
throughout the uplands, and the scrub oak type, in which
scrub oak projects above the heaths. The upland canopy
layer is divided into two broad groupings, depending on the
relative abunadnce of pitch pine and several oak species
(particularly chestnut, scarlet, white, black to the north,
and southern red to the south). The (a) Pine-oak forest
types are pine-blackjack oak, pine-post oak ! and
pine-black oak; (b) the Qak-pine forest types are oak-pine,
chestnut oak, and scarlet oak-shortleaf pine. Except for
the chestnut oak forest with a depauperate heath
undergrowth, the shrub and canopy Jlayers appear to be
distributed independently, producing at least eight
combinations in the changing mosaic of the wupland Pine
Barrens vegetation.

McCORMICK, J. 1979b. Water, vegetation, fire and man in the
Pine Barrens: vegetation of two watersheds in Lebanon State
Forest, New Jersey, and a consideration of the origin and nature
of the Pine Barrens. Prof. Paper 563-b, U. S. Geol. Surv.,
Washington, D. C. (D)

McCORMICK, J. and J. W. ANDRESEN. 1960a. Some effects of
animals on the vegetation of the New Jersey Pine Barrens. Bull.
Torrey Bot. Club 87:375-385. (D)

Location: Middle Branch and McDonald’s Branch, Lebanon
State Forest (8,9)

Keywords: Insects; Defoliation; Mammals

Abstract: Numerous examples of the direct influences
exerted by animals on the vegetation of the Pine Barrens
were noted during the course of studies in the West Plains
(Andresen, 1959) and on Middle Branch and McDonald’s Branch
watersheds in Lebanon State Forest, Burlington and OQOcean
Counties, New Jersey. This paper contains data on each type
of animal influence that was observed, but no attempt |is
made to list influences which have been cited by other
authors. Neither is there any suggestion that the effects
chronicled here are of equal importance. Some have a very
minor impact on the regional vegetation; others have
widespread and enduring impacts and may contribute
significantly to the faunal control of vegetation.

McCORMICK, J. and J. W. ANDRESEN. 1960b. Infestations of pitch
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and shortleaf pines by the red pine sawfly in southern New
Jersey. Amer. Museum Novitates 2032:1-6. (D)

McCORMICK, J. and J. W. ANDRESEN. 1963. The role of Pinus
virginiana Mill. in the vegetation of southern New Jersey. N.
J. Nature News 18:27-38. (D)

Location: Millville (35)
Keywords: Secondary Succession

Abstract: Pinus virginiana, the Virginia or scrub pine, is
the potential old field forest tree on some 50,000 acres of
the New Jersey Coastal Plain. Small, scattered stands occur
from New Brunswick, Middlesex County, southwestardly in a
narrow belt along the western margin of the Pine Barrens to
Delaware Bay. In Cumberland County, between the cities of
Bridgeton and Millville, the Virginia pine occupies several

" hundred acres of old farmland and is a conspicuous component
of the vegetation of the region.

McCORMICK, J. and J. W. ANDRESEN. 1975. New Jersey Pine
Barrens shrub cover: stable for 42 years. Bull. N. J. Acad.
Sci. 20:18-19. (D)

Location: Lebaﬁon State Forest (8,16)

Keywords: Wildfire; Species Composition; Upland Pine-0ak
Forest

McCORMICK, J. and M. F. BUELL. 1957. Natural revegetation of a
plowed field in the New Jersey pine barrens. Bot. Gaz.
118:261-264. (D)

Location: Mount Misery (8)
Keywords: Secondary Succession; Flora

Abstract: The vegetation on a formerly cultivated field in
the New Jersey Pine Barrens was surveyed 5 and 13 months
after abandonment. Both surveys indicated that Panicum
virgatum, P. capillare and (Cyperus filiculmis var.
macilentus were the most important components of the
vegetation. The second survey revealed 53 species not
encountered in the first survey. The total vascular flora
of the 1-acre field was found to consist of 113 species.
This is an extremely diverse flora for an area of this size
in the Pine Barrens.

McCORMICK, J. and M. F. BUELL. 1968. The Plains: pigmy forest
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of the New Jersey Pine Barrens, a review and annotated
bibliography. Bull. N. J. Acad. Sci. 13:20-34, (R)

Location: Plains (17,26,27)

Keywords: Locations; Topography; Land Use; Geology;
Map; Plains Vegetation Defined; Plains Development
Hypotheses; Fire

Abstract: The loction, size, topography, land use, geology
and soils and definition of Plains forest communities is
presented, including a map of the Plains areas as mapped by
Harshberger, and Lee and Millen. A historical review of
proposed explanations for Plains vegetation development s
presented along with an annotated bibliography of Plains
literature.

McCORMICK, J. and L. JONES. 1973. The Pine Barrens vegetation
geography. N. J. State Museum Res. Rept. 3:1-71, Trenton, N.
J. (D)

Location: General
Keywords: Vegetation Maps
McCORMICK, J. et al. 1957. Resurveys of permanently marked

quadrats following a severe wildfire in the New Jersey pine
barrens. Ecol. Soc. Amer. Bull. 38:98. (A)

McNAMARA, J. H. 1976. Population biology of Amphicarpum purshii
in the New Jersey Pine Barrens. M.S. Thesis, Rutgers
University, New Brunswick, N.J. 32pp. (D)

Location: Atsion (24); Hampton Furnace (15); Cedar Bridge
(17,18); Lacey Road (8,9)

Keywords: Peanutgrass; Soils; pH; Reproduction

Abstract: Five New Jersey populations of Amphicarpum

purshii (an annual panicoid grass) were investigated as to
total allocation of biomass to reproduction and its

distribution between aerial chasmogamous and subterranean
cleistogamous inflorescences. Germination of both types of
seed was documented, for the first time, in not only the
field but under three laboratory temperature regimes.
Overall, approximately 29% of the biomass was allocated to
reproduction. On a population basis, subterranean
inflorescences accounted for 37 to 100% of the reproductive
basis, and these seed (five times heavier but fewer in
number) were the source of most surviving seedlings.
Cleistogamous spikelets contained caryopses significantly
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more frequently than chasmogamous spikelets. The ratio of
the number of viable aerial seed to the number of viable
subterranean seed increased from 0/L to L/2 with recentness
and/or frequency of disturbance. As the pioneer species in
secondary succession, Amphicarpum purshii thus produces a
larger subterranean propagule, with greater seedling vigor
and a higher probability of local reproductive success, and
also a smaller aerial propagule in larger numbers with
potentially greater genetic variability.

McQUILKEN, W. E. 1935. Root development of pitch pine, with
some comparative observations on shortleaf pine. Jour. Agr.

Res.

51:983-1016. (D)

Location: Lebanon State Forest (8,9); Ockanickon Forest,
Medford (6)

Keywords: Seedlings; Saplings; Secondary Branches;
Lateral System; Mature Root Systems; Branch Origin; Heavy
Soils; Absorption; Pinus rigida; Pinus echinata

Abstract: The root system of Pinus rigida was studied by
the direct, dry method in the pine-barren section of New
Jersey. It attains a moderately extensive development both
vertically and horizontally. The basic plan consists of a
taproot from which 15 to 30 horizontal branches originate
and extend radially in the surface layers of soil. From
these primary branches horizontal and vertical secondary
branches develop; these in turn give off tertiary branches,
and so. on. Normally the root system occupies a roughly
circular area of topsoil; in all of this area except the
marginal parts it has extensive contacts with the subsoil
through the development of vertical, or sinker, roots.
Seedlings are predominantly taprooted. They reach depths
varying from 3-12 inches during the first season of growth.
The taproots of seedlings 4-5 years old reach depths of
i5-24 inches, and the strongest laterals approximate the
same length. Plants of this age are semidecumbent; a
permanent crook persists at the ground line long after they
have become rigidly erect. The taproots of plants 8-9 years
old reach depths of 1.5-2.5 feet, and the strongest laterals
approximate the same length. Plants of this age usually are
erect. Saplings 12 vyears of age are beginning to display
regular whorls of stem branches, and are assuming the aspect
of a tree. Taproots reach depths of 3-4 feet, and the
strongest laterals extend 6-8 feet. (In mature trees)
lateral roots function mechanically as props or braces, and
only incidentally as guy wires. Thickening is stimulated by
compression, and not by tensile strain. This is
conclusively demonstrated by the eccentric development of
the root systems of leaning trees. Poor development of tops
is associated with inferior root systems. Replacement tips
develop following the death of the terminal portion of a
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root only when death has not extended back into the region
where secondary wood completely encircles the primary xylem.
Pitch pine is capable of extensive root growth below the
water table in saturated soils. The descending branches of
taproots under water sometimes are arranged in a peculiar
and characteristic fan-shaped mass, the explanation of which
is obscure. Trees growing on saturated soils appear to be
in full health and vigor. On sloping sites, the primary

lateral branches generally parallel the soil surface, both . — -

uphill and downhill, On heavier soils, root development
tends to be less extensive, both horizontally and
vertically, than it is in the sandy soils of the Coastal
Plain. Root fusions occur occasionally, on both Pinus
rigida and P. echinata, between roots of the same or of
different systems. The fine roots of the higher orders,
through which most absorption presumably occurs, are most
profusely developed in the upper soil layers, and frequently
extend into the raw surface humus. The ultimate branches of
vertical roots are generally coarser and are produced in
much less profusion. Nearly all root tips become dormant,
and many die, during the dry periods of midsummer. Growth
takes place mostly in spring and fall. Mycorrhizae are a
conspicuous feature of pitch pine roots. Their period of
growth coincides with that of nonmycorrhizal tips. They are
found at all depths on both drained and saturated soils, but
attain their greatest profusion in the surface organic

. layer. With respect to adaptations to xeric sites, the root
systems of pitch pine show no apparent superiority over
those of many other species of trees.

McQUILKEN, W. E. and S. LITTLE. 1952. Deer repellent fails to
protect pine seedlings. NE. For. Expt. Sta. Res. Note
15:1-4, U.S.D.A. For. Serv., Upper Darby, Pa. (D)

MEIER, F. R. 1903. Forest fires in New Jersey during 1902.
__— —Ann.—~——Rept. State Geol. 1902:99-107, N. J. Geol. Serv.,
Trenton, N. J. (D)

MEIER, F. R. 1904. Forest fires in New Jersey during 1903.
Ann. Rept. State Geol. 1903:47-71, N. J. Geol. Surv.,
Trenton, N. J. (o)

MEIER, F. R. 1905. Forest fires in New Jersey during 1904,
~Ann. Rept. State Geol. 1904:275-289, N. J. Geol. Surv.,
Trenton, N. J. (D)

MIRICK, S. M. and J. A. QUINN. 1976. Pollination in Gaultheria
procumbens. Bull. N. J. Acad. Sci. 21:21. (A)
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Location: Not given
Keywords: Bombus; Seed Production

Abstract: Pollination mechanisms in Gaultheria procumbens
were studied at three sites in the New Jersey Pine Barrens.
Pollinator exclusion methods produced no appreciable
difference in seed set between experimental plants and
controls at all three sites, indicating that G. procumbens
is autogamous. However, insect visitors were common.
Captured individuals belong almost exclusively to the genus
Bombus . Bee species identification will be presented as
well as an analysis of pollen loads. In general, at least
under prevailing conditions at the study sites, the number
of fruits produced in the fall comprise a small percentage
of buds set in the spring.

MITCHELL, J. G. 1977. Its not so barren in the pines. Sierra
Club Bull. 62(7):4-5,26-27. (N)

MOLDENKE, H. N. 1935. A list of plants observed at and near The
Pines, Branchville, N. J., during the Branchville Nature
Conference, May 24-26, 1935. (Privately printed, no address
given) (N)

MONTGOMERY, J. 1961. Comparative floristic study of two New
Jersey bogs. Bull. N. J. Acad. Sci. 6:13. (A)

Location: Bennett Bog (43,4k)
Keywords: Ericads; Vegetative Distribution

Abstract: A comparative floristic study of two bogs in the
state of New Jersey was made with the emphasis on the
geographical affinities of the bog flora. Bennett Bog, in
Cape May County, is an example of a southern type bog;
Uttertown Bog, in Passaic County, 1is an example of a
northern type bog. The two bogs differ as to geology,
glacial history and soils. The flora of the two bogs was
found to be nearly distinct. Bennett Bog is a bog of
grasses and sedges and composites, while Uttertown Bog is a
bog of ericaceous plants and sedges. Several plants reach
their northern limit at Bennett Bog, other species of the
bog reach their northern 1limit of the New Jersey Pine
Barrens. Several northern species approach their southern
geographical 1imit in the latitude of northern New Jersey.
Thus we have in two bogs, located 150 miles from each other,
southern plants reaching their northern limit in bogs in
southern New Jersey and northern plants reaching their
southern limit in bogs in northern New Jersey.
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MONTGOMERY, J. D. 1963. Flora of the Bennett Bog Wildlife
Sanctuary, N.J. N.J. Nature News 18:111-124. (D)

Location: Bennett Bog (43,L4L)

MOORE, E. B. 1936. Seedling-sprout growth of shortleaf and
pitch pine in New Jersey. Jour. For. 34:879-882. (D)

Location: (Inferred) Lebanon State Forest (8,9); Wharton
State Forest (14,15,16,17,23,24,25,26)

Keywords: Reproduction; Fire; Clear-cutting; Management

MOORE, E. B. 1939. Forest management in New Jersey. N. J.
Dept. Conserv. Develop., Trenton, N. J. (N)

MOORE, E. B. 19L4L0. Forest and wildlife management in South
Jersey Pine Barrens. Jour. For. 38:27-30. (D)

MOORE, E. B. 19L43. Practical forestry in New Jersey. N. J.
Dept. Conserv. Develop., Trenton, N. J. (N)

MOORE, E. B. and A. F. WALDRON. 1938. Southern white cedar.
Div. Forests Parks, N. J. Dept. Conserv. Develop., Trenton,
N. J. bLp. (R)

MOORE, E. B. and A. F. WALDRON. 1940a. A comparison of the
growth of oak and pine in southern New Jersey. Tech. Note
10:1-6, Div. Parks Forests, N. J. Dept. Conserv. Develop.,
Trenton, N. J. (D)

MOORE, E. B. and A. F. WALDRON. 1940b. Growth studies of
southern white cedar in New Jersey. Jour. For.

38:568-572. (D)
Location: Lebanon State Forest (8,9)

Keywords: Site Quality; Thinning; Mortality; Economic
Aspects; Chamaecyparis thyoides

MOORE, E. B., G. E. SMITH and S. LITTLE. 1955. Wildfire damage
reduced on prescribe-burned areas in New Jersey. Jour. For.

53:339-341. (D)

MOORE, E. B. et al. 1942. Forest fuel types of New Jersey.
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Allegheny For. Expt. Sta., U.S.D.A. For. Serv., Upper Darby,
Pa. 56p. (1))

MOUL, E. T. and H. F. BUELL. 1979. Algae of the Pine Barrens.
Chapter 24 1n Forman, R. T. T. (ed.). Pine Barrens:

ecosystem and landscape. Academic Press, New York.
pp.425-440. (R)

Location: General

Keywords: Habitats; Ecology; Flora; Species Key;
Chlorophyta; Euglenophyta; Chrysophyta; Sphagnum

Abstract: The composition of the algal flora is strongly
linked to the acid waters of three major habitat types
present in the New Jersey Pine Barrens, i.e., slowly moving
streams, ponds and lakes with dams, and poorly drained
lowlands with Sphagnum moss present. Greéen algae are common
and well represented by an abundance of desmids, plus other
members of the ~ Zygnematales. Yel low-green algae,
particularly diatoms, are abundant. Euglenoids are common,
and of the red algae, Batrachospermum species and
Audouinella are present. In species number and biomass,
blue-green are unimportant. A list of all of the 360 known
algal taxa is given, together with available information on
siites of collections, habitats, seasonality and abundance o
each species. :

MOUL, E. T. and M. F. BUELL. 1955. Moss cover and rainfall
interception in frequently burned sites in the New Jersey Pine
Barrens. Bull. Torrey Bot. Club 82:155-162. (D)

Location: Mt. Misery, Lebanon State Forest (8)

Keywords: Prescribed Burning; Bryophytes; Lichens; Water
Relations

Abstract: Prescribed burning, while removing the litter
layer, favors development of a bryophyte-lichen layer. This
layer may cover as much as 48% of the ground. Three species
of turf type represent 98% of the moss cover, one species of
cushion type little over 1%, and three species of mat type
cover about 0.5%. Lichens cover nearly as much area as
bryophytes. Under laboratory conditions, well developed
moss mats of the kind studied when air dried may absorb an
average of 0.62 inches of rainfall, ranging from 0.52
(Dicranum) to 0.68 (Ceratodon and Leucobryum). Well
developed lichen mats may absorb from 0.15 inches to 0.28
inches depending on the species. Assuming the mosses dry
out completely between storms, they may intercept as much as
50% of the throughfall where they occur. Lichens may
intercept about half as much as the mosses. As an
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interceptor of precipitation, the bryophyte layer, even at
its maximum, 1is, on an area basis, probably never as
important as the thick, continuous litter layer of areas not
subjected to prescribed burning.

MUNTZ, J. P. 1959. The changing geography of the New Jersey
woodlands, 1600-1900. Ph.D. Thesis, Rutgers Univ., New
Brunswick, N. J. 287p. (D) OLSSON, H. 1976. A
phytosociological <classification of the New Jersey Pine Barrens.
Bull. N. J. Acad. Sci. 21:18. (A)

Location: New Lisbon (7); Browns Mills (8); Whiting (9);
East Plains (26,27)

Keywords: Floristic Composition; Habitats

Abstract: Within the area defined by New Lisbon, Browns
Mills, Whiting and East Plains the vegetation has been
classified into plant communities with respect to floristic
composition and habitat, e.g. microclimate, soil and
nutrients. Forests occupy a main part of the area studied,
26 stands. Pine- and oak forests occur in drier sites with
distinct podzols or disturbed soil profiles due to fire
effects and fluctuations in the water table. In a Pinus
rigida - Quercus ilicifolia community temperature, light and
humidity can be 90F, 800 ft-c and 75% respectively on the
ground in summer. The heliophilous Cladonia caroliniana -
Breweria pickeringii community shows 110F, 12,000 ft-c and
LO% respectively. Cedar swamps, red maple swamps with Nyssa
sylvatica and sweet gum stands growing on richer soils are
found in wet and moist habitats. In contrast to the closed
cedar swamps poor in species, lumbered sites, wood edges and
seep, adjacent to thickets, include a large number of
species. In periodically inundated places Sphagnum pulibrum
and S. tenellum are reported. The natural bogs often with
a homogeneous vegetation of Chamaedaphne calyculata differ
from the artifical cranberry bogs containing several plant
communities due to water gradients and stages of succession
in the abandoned fields. The vegetation of the dikes s
favored by regular cutting. A Polygala lutea - Habenaria
blephariglottis community occurs in disturbed sites, where
Sphagnum compactum and S. strictum are preserving the soil
moisture. Old fields, wheel-tracks and roadsides are
examples of very unstable habitats, often rich in species.
Diodea teres and Aristida spp. are found in the driest
places.

OLSSON, H. 1979. Vegetation of the New Jersey Pine Barrens: a
phytosociological <classification. Chapter 14 In Forman, R. T.
T. (ed.). Pine Barrens: ecosystem and landscape. Academic
Press, New York. pp.245-263. (R)
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Location: General

Keywords: Forests; Thicket-bogs; Marsh-sod; Stream-pond;
Floristics; Releves

Abstract: The vegetation of the New Jersey Pine Barrens was
analyzed wusing European phytosociological methods to show
the floristic diversity of, and the relationships within,
the vegetational pattern. Trees, shrubs, herbs, bryophytes,
and lichens sampled in 247 releves formed the basis of a
hierarchial classification. Six major vegetation types, (1)
pine-oak forest, (2) white cedar-red maple swamp, (3)
thicket-bog, (b) marsh-sod, (5) stream-pond, and (6)
old field (including roadsides), comprised 19 distinct
vegetational entities. Fifty-one finer subdivisions of the
vegetational entities were delineated. Human activities,
including drainage and the development of lakes, roads, sand
and turf removal, abandoned agriculture, and cranberry bog
development, are responsible mainly or entirely for a third
of the types of vegetation at all three levels of
classification. Human-caused fires, fire control, and
cutting are significant in several additional types. The
number of plant species in most open unstable environments
exceeds that in closed shady sites.

OLSVIG, L. S. 1980. A comparative study of northeastern Pine
Barrens vegetation. Ph.D. Thesis, Cornell Univ., lthaca, N.Y.

479p. (D)
Location: General

Keywords: Ordination; Productivity Analysis; Nutrients;
Fire; Genetics; Drought

OLSvIG, L. S., J. F. CRYAN and R. H. WHITTAKER. 1979.
Vegetational gradients of the Pine Plains and Barrens of Long
Island, New York. Chapter 15 In Forman, R. T. T. (ed.). Pine
Barrens: ecosystem and landscape. Academic Press, New York.
p.265-282. (R)

Location: Westhampton, Long lsland, New York

Keywords: Ordination; Soils; Vegetative Compositions;
Disturbances; Plains; Uplands; Lowlands

Abstract: The relationship of the Long Island pine plains,
a forest of dwarf pitch pine (Pinus rigida), to surrounding
pine barrens communities and to the New Jersey Pine Plains
is examined. Three ordination techniques were applied to
vegetation samples from 42 Long Island and three New Jersey
stands. Soil texture and nutrients were measured, and
degree of disturbance was estimated. The sample Long Island
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communities relate to one another along a primary
vegetational gradient from oak-pine forests through pine
barrens (pine forests with shrub oak and heath undergrowth)
and transitional scrub (dominated by scrub oak Quercus
ilicifolia) to pine plains. Along this primary gradient,
soil nutrient content and the percentage of silt and clay
decrease. A secondary vegetational gradient leads from the
pine plains to heaths (dominated by vaccinioid heath shrubs
about 0.5 m tall) and is correlated with increasing
disturbance. The New Jersey Pine Plains appear more mesic
and less disturbed than the Long Island Pine Plains. The
Long Island pine plains are interpreted as a distinctive
plant community adapted to a combination of interrelated
environmental factors, including soil texture, drought
stress, low soil fertility and frequent fire.

PATRICK, R., B. MATSON and L. ANDERSON. 1979. See HYDROLOGY
citation.

PEEL, B. A. 1980. See GENERAL REFERENCES citation.

PETERS, J. E. 1893. Notes on the flora of southern New Jersey.
Bull. Torrey Bot. Club 20:294-295. (D)

Location: Atlantic County (23,24,30,31,32,33,34,36,37,
38,39,40,41,43,44,45)

PETERSON, G. A. 1949. Keys to the herbaceous dicotyledons of
New Jersey: based on vegetation structure. Ph.D. Thesis,
Rutgers Univ., New Brunswick, N. J. p. (D)

PHILLIPS, J. J. 1963. Advance reproduction under mature oak
stands of the New Jersey coastal plain. U.S.D.A. For. Serv.

Res. Note NE-L:1-5. (D) [

PINCHOT, G. 1899a. A study of forest fires and wood production
in southern New Jersey. Ann. Rept. State Geol. 1898:1-102
(Appendix), N.J. Geol. Surv., Trenton, N.J. (D)
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New Jersey. -~ Ann. Rept. State Geol. 1899: Rept. on Forests
pp.103-172, Trenton, N.J. (D)

PINCHOT, G. 1900. The Plains. Ann. Rept. State Geol.
1899:125-130, N.J. Geol. Surv., Trenton, N.J. (R)
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PINELANDS COMMISSION. 1980. See GENERAL REFERENCES citation.

PINELANDS ENVIRONMENTAL COUNCIL. 1974. See GENERAL REFERENCES
citation.

PINELANDS ENVIRONMENTAL COUNCIL. 1975. See GENERAL REFERENCES
citation.
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the cranberry and blueberry industries in New Jersey. Circ.
232:1-34, N.J. Dept. Agr., Trenton, N.J. (R)

POTZGER, J. E. 1945. The Pine Barrens of New Jersey, a refugium
during Pleistocene times. Butler Univ. Bot. Studies

7:1-15. (D)

POTZGER, J. E. 1952. What can be inferred from pollen profiles
in the New Jersey Pine Barrens. Bartonia 26:20-27. (D)

Location: Bidwell Marsh (42); North Branch Bog (8);
Tuckerton (35);

Keywords: Peat; Bog Forests; Succession; Plant
Distributions; Geologic History

PRICE, T. P. 1895. Short sketch of a forest fire. Forester
1:60-61. (N)

PRICE, T. P. 1907. Report of state fire warden. 2nd Ann.
Rept. 1906:19-21, Forest Park Reservation Commission, Trenton,
N.J. (R)
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N.J. (R)
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of the New Jersey Pine Barrens. N.J. Agr. Expt. Sta. Bull,
806:1-15, New Brunswick, N.J. (D)
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deposit in the Tertiary Cohansey Formation of New Jersey, U.S.A.

Rev.

Palaeobot. Palynol. 22:225-252. (D)
Location: Legler (4)

Keywords: Kirkwood Formation; Beacon Hill Formation;
Bridgeton Formation; Pensauken Formation; Cape May
Formation; Vegetation; Climate; Physiography; Lithology

Abstract: Six measured sections of 1lignite and related
sediments of the Cohansey formation were studied
palynologically reconstructing the vegetation and
environment of the time of deposition and ascertaining the
age of the deposit. Sections were exposed in a pit located
at Legler, New Jersey, approximately 3.2 km north of
Lakehurst. This is the first reported study of pollen of
this formation. Pollen and spores of 40 taxa, consisting of
5 cryptograms, &4 gymnosperms and 31 angiosperms were
encountered in the lignite. Quercus and associates,
Gordonia, Rosaceae, llex and Clethra, form the lowermost
stratigraphic assemblage. A middle assemblage consists of
Quercus-Nyssa in association with the Ericaceae and

Polypodiaceae; Quercus-Pinus makes up the uppermost
assemblage. Several, now predominantly warm-temperate to
tropical genera, for example, Cyrilla, Jussiaea,

Englehardia, Gordonia and Cyathea, are also represented.
Dinoflagellates in the upper portions of the sections
indicate a transitory estuarine setting. The dominant
vegetation of Quercus, Pinus, Carya and the warm-temperate
genera, depict a climate generally warmer and wetter than at
present. Pollen assemblages reflect a local environment
that was subject to marine transgression and subsequent
regression. The age of the deposit is believed to be late
Miocene or early Pliocene.

REASONER, A. 18LO. Jersey bogs yield sphagnum moss. Penn
Farmer (November 16). 5p. (N)

REDFIELD, J. H. 186%9a. On the occurrence of Corema conradii in

New

Jersey. Proc. Acad. Nat. Sci. Philadelphia
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REDFIELD, J. H. 1869c. Note on the first discovery of Schizaea
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pusilla. Proc. Acad. Philadelphia 21:13. (D)

Location: Quaker Bridge (24)
REDFIELD, J. H. 1876. Dr. Torrey’s first trip to the Pines.
Bull. Torrey Bot. Club 6:82-84. (N)

Location: Quaker Bridge (24)

Keywords: Schizaea

REDFIELD, J. H. 1884. Corema conradii and its localities.
Bull. Torrey Bot. Club 11:97-101. (D)

Location: Pemberton Mills (7); Cedar Bridge (18); Plains
(17,26,27)

Keywords: Empetrum; Pinus rigida

REDFIELD, J. H. 1889a. Notes on Corema conradii. Proc. Acad.
Nat. Sci. Philadelphia 41:135-136. (D)

Location: General; Plains (17,26,27)

Keywords: Pinus rigida

REDFIELD, J. H. 1889b. Corema in New Jersey. Bull. Torrey
Bot. Club 16:193-195. (D) .

Location: West Plains (17)

Keywords: Corema conradiis; Pinus rigida; Quercus
ilicifolia; Arctostaphylos uva-ursi; Pyxidanthera :
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REDFIELD, R. W. 1965. ‘Flowering plants of New Jersey:
Spreading Pogonia (Cleistes divaricata). N. J. Nature News
20:20. (N)
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Location: Colliers Mills (3)

Keywords: Flora
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R. J. KAMINSKI and M. K. REYNOLDS. 1978. Nutrient biomass for
the tree stratum of New Jersey Pine Barrens hardwood swamp.
Plant Physiol. 61 (Supplement L):79.

Location: Pomona (39)

Keywords: Acer rubrum; Chamaecyparis thyoides; Minerals

RIEMER, D. N. and S. J. TOTH. 1968. A survey of the chemical
composition of aquatic plants in New Jersey. N.J. Agr. Expt.
Sta. Bull. 820:1-14, New Brunswick, N.J. (D)

Location: Tom’s River (11); Chatsworth (16); Cape May
(51)

Keywords: Water Chemistry
RIGGS, G. B. 1940a. The development of sphagnum bogs in North
America. Bot. Rev. 6:666-693. (R)

Location: Buckingham (9); Ong’s Hat (8); Forked River
(18,19)

Keywords: pH; Flora; Peat; Convex Bogs; Flat Bogs

RIGGS, G. B. 1940b. Comparisons of the development of some
sphagnum bogs of the Atlantic Coast, the interior, and the
Pacific Coast. Amer. Jour. Bot. 27:1-14. (D)

Location: Buckingham (9); Ong’s Hat (8); Forked River
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(18,19)

Keywords: Chamaecyparis; Vaccinium; Kalmia; Peat Cores

RIGGS, G. B. 1951. The development of sphagnum bogs in North
America. Il. Bot. Rev. 17:109-132. (R)

Location: General

Keywords: pH; Flora; Peat; Habitats; Convex Bogs; Flat
Bogs; Chamaecyparis

ROBICHAUD, B. 1971. Diversity in vegetation of New Jersey.
Ph.D. Thesis, Rutgers Univ., New Brunswick, N.J. (D)

ROBICHAUD, B. and M. F. BUELL. 1973. See GENERAL REFERENCES
citation.

RUE, L. L. 1964. New Jersey out-of-doors: a history of its
flora and fauna. Hicks Printing, N.J. (N)

SAUNDERS, C. F. 1898. Some Pine Barrens Carices. Asa Gray
Bull. 6. (R)

SAUNDERS, C. F. 1900a. New Jersey Pine Barrens in July. Plant
World 3:1-4. (N) '

SAUNDERS, C. F. 1900b. The Pine Barrens of New Jersey. Proc.
Acad. Nat. Sci. Philadelphia 52:544-549, (R)

Location: General

Keywords: Flora; Plains; Species Distributions
SAWHILL, G. S. 1977. The effect of the spray irrigation of
secondary treated effluent on the vegetation, soils and
groundwater quality in a New Jersey Pine Barrens habitat. Ph.D.
Dissertation, Rutgers University, New Brunswick, N.J. 182pp.
(D)

Location: Stockton State College, Pomona (39)

Keywords: Pine-0ak Forest; Soil Chemistry; Vegetation
Composition

Abstract: The chemical and physiochemical characteristics
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of effluent, groundwater, soils and vegetation of the
Stockton State College spray disposal system and control
area at Pomona, New Jersey were monitored to evaluate the
physical and chemical capabilities of the sandy soils of the
pine barrens region to renovate secondary treated effluent.
The area is characterized by a pine-oak ecosystem,
continential climate with prevailing land and sea breezes,
and acid, sandy soils. Initial construction errors resulted
in the removal of vegetation in the irrigation area and the
application of a portion of the effluent to an area with a
seasonally high water table approaching the surface.
Seasonal samples of effluent and groundwater were collected
from October 1973 to June 1975. Monthly effluent
applications averaged 21.3 ha-cm/ha (8.3 ac-in/A). With the
exception of Si and Ni, the monitored chemical constituents
in the effluent showed significant seasonal variations. The
electrical conductivity, pH and the concentrations of Ca,
Mg, K, Na, NH4(N), NO3(N), Cl, and SOk were significantly
higher in the renovated groundwater than in the groundwater
of the control area. Average NO3(N) concentrations of the
renovated water showed dramatic increases over those of the
groundwater in the control areas and exceeded EPA standards
for potable water. Vegetation samples were collected during
the winter and summer of 1974. The developing flora of the
laterals was primarily composed of species not normally
associated with the previously undisturbed pine-oak,
oak-pine woodland communities. Significant increases, as
the result of treatment, in the percentage of total N, crude
protein, Ca, Mg, Na, K, P, Cl and Cu were noted in both the
winter and summer vegetation. Soil samples analyzed for
physical and chemical properties showed an increase in the
base saturation, a significant increase in sand at a profile
depth of 0 to 8 em (0-3.2 in) and clay at a profile depth of
12 to 25 ecm (4.7 to 9.8 in), and a significant decrease in
the hydraulic conductivity at a profile depth of 12 to 25 cm-
(.7 to 9.8 in). Cations principally responsible for the
increased base saturation of the treated soils were Na and
Ca. Groundwater levels were not significantly affected by
effluent applications. '

SCHWEITZER, D. F., T. M. PELCZAR and R. W. FREDRICKSON. 1972.
Post-fire recovery in the New Jersey Pine Barrens. Amer. Jour.

Bot.

59:677. (A)
Location: Not Given

Keywords: Vaccinium vacillans; Gaylussacia frondosa;
Pinus rigida; Quercus coccinea; Quercus velutina

Abstract: First-season recovery after a fire was studied in
a pine-oak association in the Pine Barrens of New Jersey.
This stand has a known fire history. Quadrats and transects
were used to determine survival rates for various plants and
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the manner in which survival occurred. Analysis of shrubs
shows that the blueberry (Vaccinium vacillans) sprouts
relatively more vigorously than the huckleberry (Gaylussacia
baccata) or dangleberry (Gaylussacia frondosa), the only
other major understory species. Data in the literature
indicate that blueberry declines in importance more rapidly
than the others as the New Jersey Pine Barren forests
mature. Thus, blueberry seems to be essentially an early
successional species in the region. Among the trees,
virtually all hardwoods had been killed to the ground and
had sprouted back from the base or root. Most pines were
damaged but sprouting anew either from the base, trunk, or
limbs, or two or all three sources. However, a considerable
number escaped injury althogether, and others were
completely killed. Pitch pine (Pinus rigida) was the only
woody plant found reproducing by seed. It is believed to be
largely fire dependent in this area, as it does not seem to
persist well in more mature stands. |t has been suggested
in the literature that the potential climax species for the
region would be scarlet oak (Quercus coccinea) or black oak
(Quercus velutina). However, frequent fires maintain a
perpetual disclimax. Nonwoody plants were not important on
the study area.

SEIFRITZ, W. 1953. The oecology of thicket formation.
Vegetatio 4:155-164. (N)

Location: Plains (17,26,27)
Keywords: Wind; Krumholtz

Abstract: - Descriptions and discussion of nine dwarfed plant
communities, including the New Jersey Pine Plains.
Concluded that there is one climatic factor common to all
nine of these communities, and that that factor, dessicating
wind, is responsible for the development and continued
maintenance of these krumholtz communities by the repeated
killing back of new growing tips of shoots. .
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Location: Oceanville (40)

Keywords: Sarracenia purpurea; Vaccinium macrocarpon

Abstract: Transplants (and/or their descendants) of Dionaea
muscipula (Venus fly trap) have survived for at least 22
years and have produced viable seed in the New Jersey Pine
Barrens in a bog approximately 528 km north of the species’
natural northern limit.
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