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Mission

Established in 1941 and named in honor
of Lieutenant General John A. Lejeune,
Camp Lejeune is the home of the Il Marine
Amphibious Force; 2nd Marine Division,
FMF; 2nd Force Service Support Group
(Rein), FMF; 6th Marine Amphibious Brigade,
FMF; COMCABEAST, Marine Corps Air Sta-
tion, New River; Naval Hospital; and Naval
Dental Clinic.

Camp Lejeune’s mission is to provide hous-
ing, training facilities, and logistic and ad-
ministrative support for the assigned units.
Even though amphibious tactics are em-
phasized, the Base prepares and maintains
Marine units for almost all facets of military
operations.

As World War Il approached, the Marine
Corps began to search for a suitable site on
the East Coast to conduct amphibious war-
fare training. In 1939 land was bought in
Onslow County, North Carolina, and in
1941 construction of the Base began.

Most of the land was privately owned. The
woodlands had been denuded of quality
timber. There was no fire protection and
the wildlife habitat was generally poor.

Part of the Base Commander’s responsioili-
ty is to ensure that the Base’s facilities, in-
cluding its natural resources, are maintained
at the highest standards. This means the
protection and conservation of the Base's
soil, water, forest and wildlife resources. It
also means using these natural resources to
their fullest potential for the benefit of the
United States and its people.

Since government ownership was finalized
in 1941, the Base implemented a forestry
program in 1946, a wildlife management
program in 1966, an environmental pro-

gram in 1972, and recently a multi-use natu-

ral resources management plan.
Environmental conditions for flora, fauna
and humans have improved steadily under
the Corps’ direction.

About 90 percent of the land area within
Camp Lejeune is being used for military
training. However, the nature of military
training carried out within the complex
generally does not require the exclusive
use of the land area. The secondary use of
natural resources management has been
practiced and promoted. This balance be-
tween military priorities and natural
resources management is consistent with
national policies and regulations applicable
to publicly-owned land.

The Natural Resources and Environmental
Affairs Division (NREAD) has the primary
responsibility for assisting the Base Com-
mander in carrying out his natural resource
management and protection responsibility.

Resources

amp Lejeune consists of approximately

85,000 acres of land. About 84 percent

of the area is covered by forests.

The Base is typical of the Southeastern
Coastal Plain with an elevation of sea level
to 70 feet above. The topography ranges
from flat, savannah-like to gently rolling.

Deep wooded forests characterize the bet-

ter upland sites while most of the water-
courses are headed by inaccessible
swamps and pocosins.

The principal watershed drainage areas are
New River, Northeast Creek, Southwest
Creek, Wallace Creek, French Creek, Bear
Creek, Freeman Creek, and Duck Creek.

(Above) Camp Lejeune has many valuable
natural resources including these hardwood
stands.

(Top) Military exercises and resource
management can be compatible as Camp
Lejeune has proven for the past 40 years.




(Above) Wetlands provide excellent
habitat for many species of wildlife. Their
protection is closely regulated by both
state and federal agencies.

(Top) Trees are marked for thinning.
Crowded trees are easy prey for disease
and insect damage. Thinning helps improve
the growth rate and productivity of the
forest.

There are 25 different soil series ranging
from sandy loams to fine sand and muck.
The dominant series is sandy loam. Some
of the soils are low in organic matter and
fertility, but most produce abundant crops
of timber, forage and mast for wildlife.

Vegetation on the unimproved areas of the
Base is typical of the Southeastern Coastal
Plain. Pure pine stands, consisting of loblol-
ly and longleaf pine, are found on the drier
upland soils. Pure pond pine stands are
found on the high organic wet soils. Pine-
hardwood and pure hardwood stands are
found in the streamside zone and on the
more productive soils. Bottomland hard-
wood types are found on the floodplains
of the major creeks.

The Base has an abundant population of
native game and non-game wildlife species.
There are also several endangered and
threatened species. Wildlife serves as a nat-
ural barometer to the quality of the general
environment of Camp Lejeune.

Forest Management

amp Lejeune has 72,000 acres of forest

land. It is the dominant land use and the
Base’s primary natural resource. Nearly
60,000 acres of the forest land are consid-
ered to have commercial value. Another
11,500 acres are included in impact areas
and surface danger zones which prevent
the timber from being harvested. The re-
maining acreage is considered to have no
commercial value, or higher non-timber val-
ue, such as aesthetics, recreational or
historical areas.

The Natural Resources and Environmental
Affairs Officer has primary responsibility to
the Commanding General for managing this

land in accordance with public law,
Department of Defense (DOD) directives,
and Marine Corps directives. Camp
Lejeune’s forestry program meets these re-
quirements through the principles of multi-
ple use, sustained yield, and even-aged
management. The objective is to provide
an even flow of forest related benefits such
as a quality training area, timber, wildlife
habitat, outdoor recreation, and aesthetics.

More than 16,000 cords of pine wood and
6,000 cords of hardwood can be harvest-
ed under the Base Forestry Program. Pro-
ceeds from the sale of forest products are
used to fund the annual operational ex-
penses of the forest management program.
As required by law, 40 percent of the net
proceeds is annually returned to the Ons-
low County School System. Any remaining
proceeds are used to fund forest manage-
ment programs at other Marine Corps and
Navy installations.

For record keeping purposes, the Base is
divided into 55 compartments. Each com-
partment contains approximately 1,050
acres. These are further subdivided into
contiguous stands of similar timber type
and age. Silvicultural treatments are applied
on a stand-by-stand basis. Five to six com-
partments are analyzed for needed silvicul-
tural treatment annually.

In 1983, a multi-resource inventory was
conducted in cooperation with the US For-
est Service. It provides basic details for de-
termining allowable annual harvest and
general information concerning the condi-

tion of the forest resources.

Typical forest management projects carried
out by the NREAD staff include:

Timber Sales
Timber sales are prepared to carry out




(Above) Wildfires are a common problem
aboard Camp Lejeune. Specialized heavy
equipment and properly trained personnel
are essential for constructing fire lanes and
conducting other fire suppression
activities.

(Left) Long leaf pine is a preferred species
because of its resistance to insects,
disease, and fire. Long leaf is particularly
suited to the less fertile soils.




(Above) Historically the Southern Pine
beetle has done considerable damage to
pine forests. Thinning has reduced the
problem by promoting healthier timber
stands.

(Top) Timber sales inspections are done as
required to ensure the contractor’s
compliance with the contract
specifications.

specific management objectives, and moni-
tored to ensure contractual compliance.

Prescribed Burning

Prescribed burning helps reduce wildfire
hazards, improve wildlife habitat, and con-
trol undesirable species. Camp Lejeune’s
forest land is normally burned on a five
year cycle. Ranges, impact areas, and quail
management areas are burned annually —
while the Red-Cockaded Woodpecker hab-
itat areas are burned on a two or three-year
cycle.

Insect and Disease Control

Insect and disease control requires con-
stant monitoring because conditions can
vary greatly from month to month. Early
detection and a rapid response are essen-
tial for preventing losses and limiting the
spread of the agent.

Timber Stand Improvement

Timber stand improvement maintains the
health and productivity of the forest by
removing overstocked and unmerchantable
trees. This is normally accomplished by
mechanical precommercial thinning.

Reforestation

Reforestation helps sustain the forest
benefits by creating a balanced age distri-
bution. About 400 acres of pine, and 160
acres of hardwood and mixed pine and
hardwood should be regenerated annually.

Wildfire Control

The incidence of wildfire within Camp
Lejeune depends on the severity of the
weather and the intensity of military train-
ing. Monitoring weather conditions and
manning fire towers during periods of high
fire danger maintain the Base’s ability to re-
spond quickly when wildfires occur.

Forest Access Road Maintenance
Multiple-use management of the forest re-




By consuming the understory, prescribed
burning reduces the fuel available to
wildfires. Wildlife food and cover are also
improved through this practice.




(Above) The Base’s wildlife management
program has maintained a wide variety of
game animals. Deer, wild turkey, bear,
quail, dove, rabbit, and squirrel are all
available to the sportsman.

(Right) Military personnel are briefed on
the measures used at Camp Lejeune to
protect the Base’s natural resources.




source requires an adequately maintained
access road system. The access roads are
protected from erosion by planting peren-
nial grasses. Once the grass is established
the roads also provide wildlife food and
cover.

Wildlife Management

amp Lejeune’s wildlife management pro-

gram provides optimum environmental
conditions for all present wildlife, including
game, nongame, endangered, and threat-
ened species. It is consistent with the
Base's primary land use — military training.
The program is also in compliance with all
Base, state and federal regulations concern-
ing wildlife management.

An aggressive game management program
on the Base, provides quality hunting, fish-
ing, and trapping opportunities for the
sportsman. Approximately 850 white-tailed
deer, 30 wild turkey, and three black bear
are harvested annually. In addition, numer-
ous small game species such as bobwhite
quail, morning dove, rabbit and squirrel are
hunted. Twelve fresh water ponds offer the
angler excellent fishing for bass, bluegill,
and channel catfish.

A well dispersed system of wildlife open-
ings have been established at Camp
Lejeune. These sites benefit both game and
nongame species by enhancing cover and
supplementing the natural food supply.
Also, the openings provide excellent van-
tage points for coserving wildlife in their
natural surroundings.

Protection of endangered and threatened
species on Camp Lejeune is done in accor-
dance with the Environmental Policy Act of

1968 and the Endangered Species Act of
1973. Principal endangered and threatened
species found here are the Red-Cockaded
Woodpecker, American Alligator, Green
Sea Turtle, and the Atlantic Loggerhead Sea
Turtle. In addition, the Fin Whale, Hump-
back Whale, Right Whale, and Sei Whale
use the waters off the coast in their yearly
migration routes.

Soil and Water Management

henever vegetation is damaged and

soil disturbed, a potential for soil ero-
sion and water management problems ex-
ists. The movement of troops and heavy
equipment can easily create potential ero-
sion. Many of the soil types found within
the Base are highly erodible which compli-
cates the situation further.

Controlling soil erosion, however, is not a
difficult task if proper management tech-
niques are followed. The NREAD has devel-
oped with the help of the USDA Soil
Conservation Service a Technical Guide. In
the Technical Guide are specific criteria for
designing and maintaining erosion control
practices.

(Top) The nests of the Loggerhead and
Green Sea turtles are covered with a wire
cage to prevent predation from raccoons
and foxes.

(Above, Right) When sea turtle nests are
located on a portion of beach designated
for military training operations the eggs are
moved to a safer location.

(Right) Boy Scouts from the Base
participate in the non-game management
program by building and hanging blue bird
boxes in selected areas.




(Above) Areas left bare by the
construction of roads are a major source of
soil erosion on the Base. Forest access
roads are seeded immediately after the
construction is completed.

(Top) Forest compartment prescriptions
and wildlife habitat appraisals, conducted
by natural resources specialists, ensure
program coordination and the
accomplishments of the multiple-use
natural resources management objectives.

For the soil and water conservation goals to
be achieved it will take the cooperation of
a number of officials involved in the de-
velopment, use, and maintenance of real
property. The control and prevention of
water pollution and soil erosion is the sin-
gle most demanding environmental require-
ment for the Command.

New Initiatives

he Multiple-use Natural Resources

Management Plan represents no radical
changes but, rather, a logical progression
built on past success. There are two initia-
tives which will have beneficial effect on
natural resources management at Camp
Llejeune.

Land-Use Management System (LUMS)
LUMS is being developed to alleviate defi-
ciencies in current land management and
land use planning methodologies. The
deployment of new mobile weapons sys-
tems has intensified the Base’s land use ac-
tivities. At the same time environmental
protection legislation has also increased.
These two events occurring simultaneously
have greatly increased the need for closer
resource management. LUMS will provide
it.

wildlife Habitat Appraisal Guidelines
This guide is a field evaluation procedure
designed to measure the quality of the
habitat for a particular species of wildlife. It
is designed not only to rate the quality of
the existing vegetative cover, but also ac-
counts for the effects of forest manage-
ment practices on the habitat. The guide
identifies weak or missing elements as a ba-
sis for making improvements. By using this
habitat appraisal system, NREAD can define
habitat needs for the featured species and

&

determine if it can be improved through
forest and wildlife management techniques.

Conclusions

Camp Lejeune has long been a leader in
Department of Defense natural resource
management. In fact, this is the fifth Long
Range Management Plan that has been writ-
ten for Camp Lejeune, though the present
addition is by far the most complex and
comprehensive ever produced.

Camp lejeune has been the recipient of the
Secretary of Defense Conservation Award
in 1968, 1973 and 1975. In 1972, 1974,
1975, 1978, and 1980 Camp Lejeune won
the Secretary of the Navy Environmental
Protection Award, and in 1980 won the
Secretary of Defense Environmental Protec-
tion Award.

Camp lejeune was among the first Depart-
ment of Defense installations to seek formal
consultation with the US Fish and Wildlife
Service to establish guidelines for compli-
ance with the Endangered Species Act. It
was also the first installation to develop, in
cooperation with the US Forest Service, a
multiple-use inventory that is the basis for
the Multiple-use Natural Resources Manage-
ment Plan.

The highlights presented in this document
are intended to help interested persons un-
derstand how the management of natural
resources and other environmental
management issues will be addressed at
Camp Lejeune.
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PREFACE

This Multiple—Use Natural Resources Management Plan revises the
previous plan published in 1974. It gives the management concept
to be carried out within the Camp Lejeune complex on the use and
protection of land, water, and related natural resources following
the requirements outlined in Marine Corps Order P11000.8B. The
term "Camp Lejeune complex'" will be used to mean land and waters
within and controlled by Marine Corps Base, Camp Lejeune, and
Marine Corps Air Station, New River. This plan was developed by
the USDA, Soil Conservation Service, in cooperation with the
Director, Natural Resources and Environmental Affairs Division,
Marine Corps Base, Camp Lejeune, under the overall cognizance of
the Assistant Chief of Staff, Facilities, Marine Corps Base, Camp
Lejeune.

The plan is organized into a text supported by six appendixes
and is bound in a looseleaf notebook to allow continuous updating.
Each section has specific purposes and can be used separately. The
plan's text provides the following:

1. A brief physical description of the Camp Lejeune complex
and the historical perspective of the Marine Corps' use of
the land and water areas covered by the plan.

2. A basic assessment and inventory of the renewable and non-
renewable natural resources and environmental assets of the
Camp Lejeune complex.

3. A summary of the natural resources and environmental
protection and management goals and objectives to be

implemented by this plan.



4. A definition of the multiple—-use concept for natural ‘

resources management to be used in the Camp Lejeune complex
on the primary use of providing training and support
facilities essential to the military mission.

5. The organizational structure to be developed to ensure
proper management and protection of natural resources and
the efficient coordination of all land management
activities within the Camp Lejeune complex.

6. Appendixes A and B provide ten—-year management plans for
the development, protection, and enhancement of forest and
wildlife resources within the Camp Lejeune complex. These
plans also address outdoor recreational activities such as

hunting, camping, picnicking, etc. Appendix C provides

copies of all existing cooperative agreements with federal,
state and local natural resources management agencies.
Appendix D is a brief summary of significant orders and
directives affecting the day-to-day implementation of this
plan. Appendix E gives locally adapted technical guides
for soil and water conservation and grounds maintenance.
Appendix F provides aerial photographic—based planning
maps.
A. PURPOSE
This plan has been developed to assist both natural resource
managers and military land use managers. There are five general

objectives which guided the development of this plan:




‘ 1. To provide consolidated guidance for the local
implementation of the management concept and operational
requirements of Marine Corps Order P11000.8B and to
establish command cbjectives and goals for natural res
management and environmental protection.

2. To improve capabilities for providing and updating
scientific natural resources data required to properly
design, construct, operate, and maintain military trai
areas and supporting facilities.

3. To identify land use and other natural resources and
environmental management issues to be addressed during the
period 1987-1997 relative to the development and utilization
of military training areas and supporting facilities.

‘ 4. To provide guidance for programming and budgeting for
pollution abatement; natural resources management; and
archeological and historical resources protéction by
establishing specific goals in these areas for the period
1987-1997.

5. To promote the enhancement and utilization of natural
resources through implementation of the multiple—-use concept
of land use management within the constraints of the
military mission.

A more specific objective of the program outlined in this
plan is to assist with planning and decisionmaking in the area
of natural resources management. Many phases of natural
resource management, involve decisionmaking which can be very

. subjective due to the difficulty in presenting and evaluating




applicable data. Also, decisionmakers are often not directly
involved or trained in natural resocurces management. The
establ ishment of clear command objectives in the area of natural
resources and environmental management and protection will
provide continuity to the program. These objectives also become
standards for use in evaluating the impact of proposed actions
on the human environment and ensuring compliance with public
policy on natural resources management. Decisionmakers must
have access to accurate, up—to—-date natural resources data
regarding issues they must address. Formally identifying issues
and goals to be addressed by the command will further aid all
decisionmakers to understand the relationship between the
primary land use of military training and support, and the
following types of secondary uses prescribed by the multiple use
concepts outlined in MCO P11000.8:
(a> Production of timber products
(b> Fish and wildlife management
(¢} Outdoor recreation
PLANNING METHODOLOGY

The most important planning factor affecting the development
of this plan was insuring maximum coordination with the current
base master plan. Since revision of the master plan was in
progress, flexibility in scheduling the revision of this
Multiple-Use Natural Resources Management Plan was required.
This revision was delayed almost 18 months to insure that the
master plan development was sufficiently complete to serve as a

basic planning guide/reference. (A decision was made to revise
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this plan utilizing assistance of the USDA, Soil Conservation

Service.) There were five phases of the planning process used

to develop this Natural Resources Management Plan as follows:
Base natural resources managers and SCS specialists
inventoried existing natural resources, evaluated existing

natural resources management programs, and identified natural

resources management issues and problems.

A joint review was conducted involving SCS specialists, Base
Facilities and military training managers. Military training
managers briefed and provided comprehensive guidance to planners
involved in revision of this plan on the existing and proposed
changes in military mission relative to impact on land use
planning.

SCS specialists and Base natural resources managers
evaluated available information and developed a mutually agreed
to list of natural resources issues and problem areas which
required attention during the period covered by this plan.
Additionally, a mutually agreed to outline/table of contents was
developed for this plan along with how information should be
presented.

SCS specialists prepared and compiled a rough draft of the
plan, including appendixes.

A second review in progress was conducted, during which
cognizant facilities and military training managers reviewed and

commented on the draft plan.




Based on the above, SCS prepared a final draft for review ‘

and approval by the command and natural resources managers at

Headquarters Marine Corps.




‘ MULTIPLE-USE NATURAL RESOURCES MANAGEMENT PLAN

I. INTRODUCTION
A. LOCATION
The Camp Lejeune military complex is located in
southeastern North Carolina approximately 300 miles south of
Washington, D. C. The complex is located within Onslow
County and has approximately 14 miles of Atlantic Ocean
shoreline. Bordered on the northwest by the City of
Jacksonville, Camp Lejeune is centered in a rapidly growing
region approximately S0 miles from the cities of Wilmington,
New Bern and Morehead City. See figure 1.
GOVERNMENTAL JURISDICTIONS
The planning environment is relatively simple because the
complex is located wholly within Onslow County, with
sufficient buffer between adjacent counties. Jacksonville is
the only incorporated city routinely affected by land-based

military activities. Traffic generated by military training

affects port facilities in Morehead City and Wilmington, and
Carteret, Pender and New Hanover Counties. Air space |
utilization is of" regional concern. However, for the

purposes of this plan, only Onslow County, the City of

Jacksonville and the State of North Carolina are

significantly affected by actions taken within the scope of

this plan.




C. LAND USE AND POPULATION TRENDS OF ONSLOW COUNTY

During the past 10-year period, urbanization has rapidly
increased in Onslow County. Residential development has
flourished adjacent to all Base boundaries, except where both
adverse soil conditions |imited the use of septic tank and
central sewage treatment facilities were unavailable.

Present military population of Camp Lejeune is approximately
40,928 active duty personnel. The military dependent
community is in excess of 32,081 (see Note #1)>. About 36,086
of these personnel and dependents reside in Base housing
units. The remaining personnel and dependents |ive off base
and have had dramatic effects on the surrounding area. An
additional 4,412 civilian employees perform facilities
management and support functions. The population of Onslow
County has grown from 17,739 in 18940 (see Note #2), prior to
the formation of the Base, to its present population of
121,350 (see Note #3).

The Base, its personnel and its related activities are an
integral part of the local area and its social, economic and

political climate.

Note #1: Monthly Camp Lejeune Area Population Report,
30:Nov. 1985,

Note #2: Federal Census, 1940.

Note #3: Office of State Budget and Management Report,
27 Sept. 1985.




D.

WEATHER AND CLIMATE

Climate and Weather — Camp Lejeune has a mild climate.
Typically, summers are hot and humid and winters are cool
with some subfreezing cold spells. An occasional
accumulation of snow occurs, but rarely persists for more
than a few hours. The annual average precipitation is 55.96
inches with the mean temperature being about 60.9°F. The
prevailing wind direction is from the southwest; however, sea
breezes are a regular occurrence élong the coastline. The
mild climate and moderating effects of ocean currents provide
a long growing season typically in excess of 230 days.

Figure 2 gives data on temperature and precipitation.
GEOLOGY OF THE CAMP LEJEUNE AREA

The Camp Lejeune land area originated in a marine or
coastal environment similar to that along the present
Atlantic Coast. Changes in sea level due to glacial
fluctuations and/or slight crustal movements have caused the
alternating emergence and submergence of portions of this
surface at irregular intervals. When submerged, the area
collected deposits of continental and marine sediments. Each
successive emergence resulted in shoreline modifications upon
the newly emerged coastal area. The Coastal Sand Ridge that
approximately parallels the present shoreline is a beach
deposit that formed during these cycles of emergence (see
Figure 3).

This area of the Coastal Plain is underlain by hundreds

of feet of unconsolidated to weakly consolidated sediments
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ranging from Cretacecus to Miocene age. Generally, these

formations are covered with a 5 to 30 foot thick layer of
Pleistocene sediments. The sediments are mostly clean sand
and clayey sand, interlayered with deposits of clay and
marine shells. QOutcroppings of the Miocene Yorktown
Formation occur on the banks of large streams. The Yorktown
Formation consists of clay, sand, and shell marl| beds similar
to the younger surficial deposits (see Note #4).

The mainland area of the complex is made up of three
geomorphic surfaces. These surfaces represent three periods
of geologically recent |land emergence. The Pamlico surface
lies at elevations of O to 25 feet in a two-mile wide strip

near the Intracoastal Waterway and narrower strips along New

River and its tributaries. The Wicomico surface, represented ‘
by a few areas south of Jacksonville, lies at elevations of

45 to 75 feet. The majority of the complex lies within the

Talbot surface at elevations of 25 to 45 feet. Much of this

surface is nearly level with wide, dissected divides having

soils which are often poorly to very poorly drained due to

lack of relief.

Note #4: Soil Survey Camp Lejeune, NC December 1984.
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The Duter Banks makes up the rest of the land area and is
a small but very important natural resource area. It is a
relatively uniform sand ridge ranging from 200 to 500 feet
wide along the entire ocean front. The area consists of two
islands caused by three inlets which have cut through the
Outer Banks within the complex. Bordered on the east by the
Atlantic Ocean and on the west by large areas of salt marsh
and open water, this dynamic area is a focal point for
natural resources management and environmental protection.
The 5 to 15 foot high sand ridges are continuously battered
by wind and wave action.

HISTORY AND MISSION OF CAMP LEJEUNE/MARINE CORPS AIR STATION
NEW RIVER COMPLEX

Historians and archeologists indicate the existence of
Paleo-Indians during the 10,000 to 11,000 B.C. along the
White Oak River and in the area now known as Camp Lejeune.

The coming of age of a new nation saw eastern North
Carolina grow slowly. Jacksonville and the surrounding area
was a rather quiet community until 1940, when the storm
clouds of Europe began spreading over this nation.

With World War II imminent, the coastal carolina site
with its 14 miles of ocean front was selected as the East
Coast location best suited for an expanded Marine Corps with
its amphibious mission.

The development of Camp Lejeune occurred in three major
phases of construction. Early in 1941, the first phase of

Base development was begun and included the construction of



temporary troop quarters and temporary administrative .

facilities in the Camp Geiger and Montford Point areas, as
well as CCC Camp for civilian workers at Camp Knox. These
areas were selected for the original development due to their
proximity to Jacksonville, which provided a major source of
|abor and materials and access to existing roads and rail
lines.

In April of 1941, the second phase of construction began
at Hadnot Point. A development plan was prepared which sited
the major Marine Corps organizational units along the shores
of the New River and sited support and industrial facilities
inland. b

The third phase occurred with changing requirements and

involved additional construction of barracks and support

facilities in the outlying areas of Montford Point, Camp
Geiger and Courthouse Bay.

During the early development of the Camp Lejeune complex,
operational and training activities were |limited to various
types of amphibious warfare. MWhen Camp Lejeune was founded,
amphibious training was envisioned as the major Base
function. The remaining Base area was acquired for general
infantry training and was underutilized for many years.

Since World War II, Marine Corps tactical theories have
evolved from extensive beach operations to a concept of
vertical envelopment warfare. This evolution combined with

the development of new weapons systems and vehicles with

greater range and destructive capabilities has resulted in .



the inland areas of Camp Lejeune and the accompanying

airspaces now being filled with new training ranges and

facilities.

From the initial days of development through the
projected future, training programs have always considered
the underlying thought, "keep training and the environment

in balance."
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FIGURE 2
TEMPERATURE AND PERCIPITATION DATA

(Data were recorded in the period 1951-79 at Maysville, NC)

! !
! Temperature ! Precipitation
! !
! ! ! 2 years in ! ! 12 years in 107 !
! ! ! 10 will have-- ! Average ! ! will have-- ! Average !
Month  !Average!Average!Average! T !number of!Average! ! !'number of!Average
! daily ! daily ! !' Maximum ! Minimum ! growing ! ! Less ! More !days with!snowfall
Imaximum!minimum! !temperature!temperature! degrfe ! !than--!than--10.10 inch!
! ! ! higher, ! lower ! days ! ! ! ! or more !
! ! ! ! than-- ! than-- ! ! ! ! ! !
| T TR T O R SR | d ! b 3 I Units T T T A | I sl
e T T Ty - ! AL ! | Sy (g T | sl
January----! 56,3 ! 31,0 ! 43,7 ! 78 ! 9 ! 69 ! 4,10 ! 2.36! 5.64! 85 ] 152
! ! ! ! ! ! ! ! ! ! !
February-=-1..58.3 .1 32,2 | #5.31 79 ! 9 ! 55 ! 4,01 ! 2,38! 5.46! e .8
! ! ! ! ! ! ! ! ! ! !
March-===-- 1:465.5-1..38.3 1  .51:.9:] 85 ! 18 ! 155134961 23371+ 5381 gl 5
! ! ! ! ! ! ! ! ! ! !
April------ ! 74,7 ! 46.0 ! 60.4 ! 90 ! 25 ! 312 ! 3.11 ! 1.66! 4.,36! 55 .0
! ! ! ! ! ! ! ! ! ! !
May---===== ! 80.8! 545! 67.7! 95 ! 32 ! 549 ! 4,80 ! 3.23! 6.24! g:21 .0
! ! ! ! ! ! ! ! ! ! !
June------- ! 8.5! 61.7! 73.6! 97 ! 42 ! 708 ! 6.00 ! 3,18! 8.47! 8 =1 .0
! ! ! ! ! ! ! ! ! ! !
July===cec== ! 88.6! 66.4! 77.5! 97 ! 51 ! 853 ! 7.01 ! &4.64! 9.17! 10 ! .0
! ! ! ! ! ! ! ! ! ! !
August-=---- ! 87.9! 65.7! 76.8! 97 ! 50 ! 831 ! 6.87 ! 4,03! 9.39! e | .0
! ! ! ! ! ! ! ! ! ! !
September--! 83.8! 59.9! 71.9! 93 ! 39 ! 657 ! 5,96 ! '2,80! 8.67! 7 E .0
! ! ! ! ! ! ! ! ! ! !
October----! 75.2 ! 48.9 ! 62,1 ! 88 ! 23 ! 381 ! 3.3% ! 1.30! 5.04! Dt .0
! ! ! ! ! ! ! ! ! ! !
November---! 67.4 ! 39,3 1 53,4 ! 83 ! 17 ! 147 ! 3.11 ! 1.,58! 4.43! 5 =l .0
! ! ! ! ! ! ! ! ! ! !
December---! 59,1 ! 32,8 ! 46.0 ! 78 ! 10 ! 851 3,69 ¥:1.911 8,234 6 4
! ! ! ! ! ! ! ! ! ! !
! ! ! ! ! ! ! ! ! ! !
Yearly: ! ! ! ! ! ! ! ! ! ! !
! ! ! ! ! ! ! ! ! ! !
Average--! 73.6 ! 48.1! 60.9! -——- ! -—- ] === ] o= ] =ee [ eee | == | e=-
! ! ! ! ! ! ! ! ! ! !
Extreme==! === | oo | -ec 1 98 ! 6 L D BT T L B
! ! ! ! ! ! ! ! ! ! !
Total====! === | oo ] - 1 - ! - ! 4,802 ! 55,96 ! 47,231 64,30! 86 -1 2,9
! ! ! ! ! ! ! ! ! ! !

1 A growing degree day is a unit of heat available for plant growth. It can be calculated by adding the
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (50° F).
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FIGURE 3: Elevations of geomorphic surfaces of the Camp Lejeune
area: Pamlico 0-25 feet, Talbot 25-45 feet,

Wicomoco 45-70 feet.
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‘ II. INVENTORY OF NATURAL RESOURCES

A. LAND AND WATER RESOURCES
1. Topography and scils

The surface configuration of the inland portion of
the Camp Lejeune is related to (1) undissected, nearly |
level marine sediments which comprise the interstream
areas, (2) short convex slopes and narrow valleys made
by streams, and (3) low ridges formed by wind deposits
of coastal sand. The Outer Banks portion is related to
wind deposits of coastal sand on ridges and tidal marsh
that flood daily. The elevation of Camp Lejeune ranges
from sea level to about 72 feet.

The inland valley bottoms range from 5 to 30 feet

. below the uplands. The sides of valleys range from 5
to 60 percent slopes and length of slopes range from 20
to about 250 feet. The valley bottoms or flood plains
range from a few feet to several hundred feet wide.

The soils on the flood plains are poorly drained
Muckalee loam, very poorly drained Dorovan muck, and
poorly drained Bohicket silty clay loam which are on
wide estuarial flood plains of coastal creeks.

The soils on valley sides are well drained Marvyn
loamy fine sand, 6 to 15 percent slopes, (also the
steeper valley side slopes are included in mapping with
this map unit), and moderately well drained Craven fine

sandy loam, 4 to 8 percent slope soils.
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The soils joining side slopes to valleys and
extending a short distance away from the valley sides
are convex areas of well drained Baymeade fine sand, O
to 6 percent slopes, Norfolk loamy fine sand, 0 to 2
percent slopes and Norfolk loamy fine sand, 2 to 6
percent slope soils.

Adjacent to the more convex areas are slightly
convex areas of moderately well drained Foreston |ocamy
fine sand, 0 to 2 percent slopes, Goldsboro fine sandy
loam, O to 2 percent slopes and Onslow loamy fine sandy
soils.

The scoils on undulating and low ridges near the
edge of the mainland and near coastal creeks are
excessively drained Alpin fine sand, 1 to 6 percent
slopes, Kureb fine sand, 1| to 6 percent slopes and
Wando fine sand, 1 to 6 percent slope soils. 1In
depressions of this area is moderately well and
somewhat poorly drained Pactolus fine sand, poorly
drained Leon fine sand, and very poorly drained
Murville fine sand soils.

The soils on broad, nearly level interstream areas
are somewhat poorly drained Lenoir loam, Lynchburg fine
sandy loam and Stallings loamy fine sand soils joining
the slightly convex areas. Near the center part of the
interstream areas are poorly drained Leon fine sand,
Rains fine sandy loam, and Woodington loamy fine sand

soils. In the center and in depressions are very
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poorly drained Croatan muck, Murville fine sand,
Pantego mucky loam, and Torhunta fine sandy loam soils.

The soils of the Outer Banks' portion are
excessively drained Newhan find sand, O to 30 percent
slopes on ridges and dunes, and moderately well drained
Corolla fine sand and poorly drained Duckston fine sand
soils in depressiaons. Poorly drained Bohicket silty
clay loam and very poorly drained Lafitte muck soils
are on tidal marshes, and somewhat poorly to moderately
well drained Yaupon fine sandy loam, O to 3 percent

slope soils, are on dredge spoil.



ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

Soil Name
Alpin fine sand, 1 to 6 percent sliopes
Baymeade fine sand, O to & percent slopes
Baymead~Urban land comples, O to 6 percent sliopes
Bohicket silty clay loam
Corolla fine sand .
Craven fine sandy loam, 1 to 4 percent slopes
Craven fine sandy loam, 4 to 8 percent slopes
Crotan muck
Dorovan muck
Duckston fine sand
Foreston loamy fine sand, O to 2 percent sliopes
Goldsboro fine sandy loam, O to 2 percent slopes
Goldsboro-Urban land complex, O to 5 percent slopes
Kureb fine sand, 1 to &6 percent slopes
Lafitte muck
Lenoir loam
Leon fine sand
Lunchburg fine sandy loam
Marvyn loamy fine sand, 6 to 15 percent slopes
Muckalee loam
Murville fine sand
Newhan fine sand, O to 30 percent slopes
Newhan fine sand, dredged, 2 to 6 percent slopes
Norfolk loamy fine sand, O to Z percent sliopes
Norfolk loamy fine sand, Z to & percent slopes
Onslow loamy fine sand
Pactolus fine sand
Pantego mucky loam

Pits
Rains fine sandy loam
Stallings loamy fine sand

Torhunta fine sandy loam
Udorthents, loam
Urban land
Wando fine sand, 1 to & percent slopes
Woodington loamy fine sand
Yaupon fine sandy loam, O to 3 percent slopes-
Total Land Area
Water
Total Area

Acres
1,090
21,295
4,783
1,998
121
182
202
T47
1,150
202
908
545
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2. Water Areas and Wetlands

The water areas and wetlands on the Base were
inventoried and mapped in 1985. This was done by
personnel from the North Carolina Department of Natural
Resources and Community Development using wetland
definitions contained in the document "Classification
of Wetlands and Deepwater Habitats of the United
States" by Cowardin, et. al. published by the U.S. Fish
and Wildlife Service in December 1879.

A summary of the acres of wetlands, by type, is
;hown in table 1. Maps depicting the location of these
wetlands are available for review at the Base |ibrary.

Additional information on water areas, wetlands,
and the beach and barrier islands, was obtained from a
document prepared in 1982 by Thomas C. Loftfield
entitled "Archeological and Historical Reconnaissance
of U.S. Marine Corps Base,‘Camp Lejeune —— Part One ——
The Prehistoric Archaeological Record”. This document
describes the interrelationships within the biotic
communities. Information presented on pages 23 through

48 was taken from Loftfield's report.




TABLE 1

CAMP LEJEUNE €

TOTAL
QUAD NAME M2Us ElOW E2US E2EM E2S8 PUB PAB PEM PSS PFO1 PFO4 PF06 PFO() POW TOTAL WET NONWET
J'ville South 3820 51 36 251 175 1614 899 619 972 21 8458 20486
Sneads Ferry 5124 163 188 18 61 545 211 41 261 2 6614 6352
Canp‘Lejeune 2123 7 14 3 1 17 305 1133 1005 730 1107 1259 91 7795 29928
New River 147 1312 10 1844 20 2 142 934 1514 1183 174 n7 76 8075 11871

Inlet

Hubert 39 28 62 18 63 210 341 72 141 5 979 1893
Browns Inlet 164 317 230 935 66 4 13 2 292 2023 3820
TOTAL 31 12735 275 3069 313 1 19 738 2379 4890 3656 2013 3350 195 33944 74350

MAP UNIT DESIGMNATIONS

1. M2us Marine, intertidal, unconsolidated shore

2. E1OW Estuarine, subtidal, open water

3. E2us Estuarine, intertidal, unconsolidated shore
4. E2EM Estuarine, intertidal, emergent

5. BE288 Estuarine, intertidal, scrub-shrub

6. PUB Palustrine, unconsolidated bottom
7. PAB Palustrine, aquatic bed

8. PEM Palustrine, emergent

9. PSS Palustrine, scrub-shrub

10. PFO1 Palustrine, forested, broad-leaved deciduous
11. PF04 Palustrine, forested, needled-leaved evergreen
12. PFO06 Palustrine, forested, deciduous

13. PFO() Palustrine, forested, (mixed community)

14. POW Palustrine, open water

22
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Pocosins. These are the most common lowland forest
communities along the coast from Dare County southward.
They develop on highly organic soils that are
seasonal ly flooded. Pocosins are commonly found in
three situations: in shallow peat and muck filled
Carolina Bays, on flat upland areas underlain by
impermeable humic and peat substratum, and between sand
ridges in low depressional areas containing shal low
peat deposits underlain by sands.

Many plants which inhabit pocosins are adapted to
substrata with low nutrients, drought, and low pH
conditions. Thus, they are physiologically similar to
those species found in and associated with peat bogs of

boreal forest biomes. Pond pine (Pinus serotina) is

the dominant tree species in the pocosin communities
but seldom forms a closed upper tree canopy. A dense
shrub layer is usually present beneath the pines, and
most species are characteristically sclerophyl lous
evergreens. Species include red bay, sweet bay, swamp

ironwood (Cyrilla racemiflora), zenobia (Zenobia

pulverulenta), fetterbush (Lyonia lucida), sweet

gallberry (llex coriacea), dahoon holly (Ilex cassine’,

and pepperbush (Clethra alnifolia). Few herbaceous

plants occur under the shrub zone because |ittle
sunlight is able to reach the ground surface. Where
openings in the shrub occur, yellow—eyed grasses (Xyris

spp.?, pipewort (Eriocaulon decangqulare), sphagnum




mosses (Sphagnum spp.), haircap mosses {(Polytrichum

spp.?, running pine {(Lycopodium alopecurcides), chain

ferns (Woodwardia areolata, W. virginica), cinnamon

fern (Osmunda cinnamomea), venus fly trap (Dicnaea

muscipula)> and switchcane (Arundinaria gigantea) may be

present.

Pocosins, |like many other pine communities, are
variable in appearance and are strongly influenced by
fire. Under the conditions of a long hydroperiod and
frequent fire, zenobia and pond pine tend to dominate
in a low type of pocosin. With fire withheld, swamp
ironwood tends to overtop zenobia and develops a swamp
ironwood—pond pine dominated community. On somewhat
drier sites with shorter hydroperiods, switchcane
dominates frequently on recently burned sites; whereas

sweet bay, red bay, loblollybay (Gordonia lasiantha),

and pepperbush become common when fires are absent for
lengthy time intervals.

These densely vegetated communities are not
generally inhabitated by a large variety of animals,
although they do serve as a shelter refuge for many
animals living in the surrounding area.

Inland Bogs and Marshes. These biotic communities

occur a short distance inland from the search at
several locations. The percentage of l|landscape which

they cover in the project vicinity is considerably less

24
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than that covered by other coastal plain communities
described previously.

Bogs are frequently interspersed among pocosin
communities in areas where drainage of surface water is
severely restricted or blocked. These communities are
characterized by a semi-floating mat or cushion-|ike
vegetation that develops on soils which are thoroughly
waterlogged throughout the year. Sphagnum mosses

(Sphagnum spp.) are the dominant plant species present,

but sundews (Drosera spp.), and pitcher plants may also

be common. The low mat growth is occasionally
interrupted by small shrubs that are capable of growing
in wet habitats. Many of these are the same species
found in pocosins.

The dense, congested growth of plants and poor
circulation of water which typify these communities
prevent rapid decomposition of organic debris. As a
result, thick layers or organic peat often accumulate
beneath the floating mat. Bog waters are often brown
in color and strongly acidic. Anaerobic substrate
conditions are common.

Marshes occur in low, poorly drained areas and
along the shallow water margins of ponds and lakes.
Standing water is present throughout the growing season
with water levels ranging from 6 inches to 3 feet.
Vegetation is dense and often dominated by emergent

herbaceous grasses, rushes, and sedges.
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Species composition varies depending on salinity of
the water. 1In freshwater situations, species include

maidencane (Panicum hemitomon), carexes (Carex spp.),

common reed (Phragmites communis), sawgrass {(Cladium

jamaicensis, big cordgrass (Spartina cynosuroides),

spike sedge (Eleocharis spp.), threesquares (Scirpus

spp.), smartweeds (Polygonum spp.), cattails (Typha

spp.), arrowheads (Satittaria spp.), pickerelweed

(Pontederia cordata), |izardtail (Saururus cernuus),

pennywort (Hydrocotyle umbellata), and wild rice

(Zizania aquatica). In brackish situations, saltmeadow

cordgrass, saltgrass (.Distichlis spicata), black

needlerush (Juncus roemerianus), olney threesquare

(Scirpus olneyi), and marsh fleabanes (Pluchea spp.)

are often common. Substrates in the marshes consist of
soft mush which is rich in partially decomposed organic
matter and mixed with mineral soils.

Inland bogs and marshes serve many of the same
ecological functions as tidal marshes. They are a
source of valuable nutrients and detritus, much of
which is either consumed insitu by small animals or is
eventual ly washed into deeper water where it
contributes to the food supply of larger pelagic and
benthic animals. These communities are often closely
associated with the swamp forest, and |ike the forest,

are. rich in - animal |ife.
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Ponds and Lakes. Several sites on Camp Lejeune are

occupied by these aquatic habitats. Ponds and |akes
occur in low, depressional areas where the water table
reaches the surface or where the ground substrate is
underlain by impermeable materials. Distinction
between the two water body types is often difficult to
make especially since most of the natural lakes on Camp
Lejeune are not very expansive. In general, though,
ponds have shallow enough waters to permit growth of
rooted plants over most of their bottoms while |akes
have a central profundal zone that is devoid of rooted
vegetation. The failure of rooted plants to become
established in the lake profundal zone is attributable
to the deeper water depths which prevent sufficient
sunlight from reaching the lake bottom. Lakes in the
study area are filled with water throughout the year,
whereas many of the ponds dry up during periods of
drought. Salinities in these water bodies range from
freshwater to brackish. Both ponds and |akes
occasionally have outlet streams and both trap
sediments brought in by runoff. The accretion of
sediments eventually causes these water bodies to
succeed to an upland terrestrial community.

The vascular flora which is present in ponds and
lakes can be divided into three zones: submerged,
floating, and emergent. The submerged zone is found

farthest from the shoreline. The plants in this region



are rooted in the bottom and are completely immersed.

They are characteristically thin and delicate, lack
supportive tissue, and depend on the water to keep them
buoyant. Common species in this zone include

bladderworts (Utricularia spp.), waterweeds (Elodea

spp.), water nymphs (Najas spp.>, proserpinacea

(Proserpinaca palustris), egeria (Egeria densa), and

pondweeds (Potomogeton diversifolius, P. pulcher), in

fresh water to mildly brackish situations, and widgeon

grass (Ruppia maritima), and pondweeds (Potomogeton

perfoliatus var. burpleuroides, P. pectinatus) in more

saline waters. The floating plant zone occurs
shoreward of the submerged plants. The plants in this

zone have little supportive tissue, poorly developed

root systems, and often two leaf types: broader,
heavily waxed leaves which float on the water surface,
and small, highly dissected leaves that occur
submerged. These plants' stems and floating leaves
frequently contain substantial quantities of spongy
tissue which are filled with large air sacs. Typically

found in the floating plant zone are waterlilies

(Nymphaea spp.)>, spatterdocks (Nuphar spp.>,

watershield (Brasenia schreberi), waterstarwort |

(Callitriche heterophylla), duckweeds {(Lemna spp.>, and

\
|
alligator weed (Alternanthera philoxercides). Many of |
|
these are more commonly found in or restricted to fresh

water. The floating plant zone is succeeded by a marsh
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region dominated by emergent rushes, sedges, and

grasses. The species composition has been described
previously.

Water and abundant plant growth in many ponds and
lakes (around Onslow County) provide attractive habitat
for a variety of fish, waterfowl, and other aquatic and
semi—aquatic vertebrate species.

Communities Associated With Open Water. Sounds,

bays, drowned river valleys, and channels form the open
water habitat. Salinities vary from 1.2 to 38.4 ppt,
and depths range from mean low water to less than 25
feet. As defined here, open water includes all marine
and estuarine waters together with all underliying
bottoms below the intertidal zone. Intertidal habitats
are considered separately as salt marsh and tidal flat
habitats.

The open water biota includes plankton and nekton
inhabiting the water column and the benthos living on
or in the various types of substrata. The plankton is
composed of many types of unicellular algae, various
protistan groups (of which the protozoans are most
impertant>, larval stages of many invertebrates and
fish, and the adult stages of several microscopic
invertebrates. Larger animals, such as jellyfish and
comb jellies that are carried passively by currents and
tides because of their weak swimming ability, are also

included in the plankton.
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Fish are the principal nekton, but some crustaceans
such as portunic crabs, amphipods, and isopods, and
some mol lusks such as squid, spend at least part of
their life as nekton. The open waters of the sound are
important nursery areas for fish and shrimp. The
sounds are important fishing grounds for shrimp and
spot.

The benthic environment includes some communities
correlated largely with substratum type. Multicellular
green, red, and brown algae, unicellular algae
(especially diatoms), and a few aquatic angiosperms,
such as widgongrass and eelgrass, are the primary
producers within the photic zone of the benthic
environment. The submerged aquatics are an important
source of detritus which provide shel ter for larval and
juvenile animals and serve as bottom stabilizers.
Eelgrass is highly productive and provides food and
cover for many estaurine organisms. Eelgrass is the
primary food source for bay scallops.

The benthic fauna is divided into two groups:
epifauna, living on the substratum; and infauna, living
within the substratum. Infaunal communities are
dominated by a great diversity of burrowing and tube
dwel |l ing crustaceans (e.g., amphipods), polychaete
worms, and by burrowing bivalve mollusks. Some
infaunal invertebrates, especially among the

crustaceans, are capable of a high degree of lateral
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mobility, but the majority can be regarded as
essentially sedentary. The infauna is, with rare
exception, comprised of filter and detritus feeding
invertebrates.

The epifauna contains a diversity of animal groups
associated with a diverse flora. Hard substrata such
as rocks, shell and gravel surfaces; and artificial
surfaces such as pilings, wrecks, and weirs, support a
rich assortment of attached plants and invertebrates.
Typically, these communities contain red, green and
brown algae, barnacles, attached bivalves, anemones,
corals, sea fans, bryozoans, tunicates, sponges, and
foraminifera. The communities formed by these attached
organisms host a number of both transient and permanent
fish species, and motile invertebrates, including
gastropods, star fish, sea urchins, crabs, and shrimp.
Attached epifaunal invertebrates are principally filter
and detritus feeders, but some motile organisms are
carnivores.

The epifauna and flora of muddy and sandy bottoms
tend to be much lower in diversity, and most ihabitants
are microscopic. These surfaces are unsuitable for
attachment by sessile invertebrates. In addition, many
sand and mud bottoms are depositional, and a continual
rain of sediment would quickly bury attached animals.
Thus, these substrata support diatoms, other

unicellular algae, protistans, and attached



multicellular algae where turbidity is low.

Invertebrates primarily include motile deposit feeders,
such as polychaete worms, sea cucumbers, and some sand
dollars. Some fish and crabs also graze on the bottom.
Attached organisms are restricted largely to the
occasional bit of shell or small rock lying on the
surface. The development of oyster reefs on muddy
intertidal bottoms, for example, is dependent on the
presence of bits of shell or rock for initial larvel
attachment.

Some open water organisms can tolerate wide ranges
of temperature and alkalinity, but the majority cannot.
Tolerances to environmental parameters also change
during the life cycle. Larval or juvenile stages may
have environmental requirements dissimilar from those
of adult stages within the same species. Anadromous
fish and many sedentary invertebrates exhibit this
trait. Because of the geologically emphemeral nature
of estuaries, fewer organisms are adapted to habitats
in brackish waters than to comparable habitats in
marine waters. Hence, estuarine communities are less
diverse and have shorter food chains than their marine
counterparts (Carriker 1867).

Seasonal changes in the open water hydroclimate are
reflected in the seasonality of occurrence and
abundance of organisms. Many plants and animals are

present in a given community for only part of their
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life cycle. For example, shrimp and several larval and
Juvenile fish utilize nutrient-rich coastal open water
environments as nursery areas prior to migration to

ocean habitats.

The open water community is also utilized by

waterfowl and shorebirds particularly during the winter
months. A considerable portion of the waterfowl are
surface feeders and dabblers, and are commonly found
along the shallow water zones where they feed on
submerged or emergent vegetation. Species of birds
which are found in the deep sounds are principally
diving or fish—eating species. Other vertebrates
(i.e., mammals, reptiles, and amphibians) are poorly
represented in the open water community except where
mildly brackish conditions exist. Many of these are
semiacquatic and, thus, are temporary residents of the
community.

Tidal Marshes. Tidal marshes are discontinuously

present in the littoral zones along the (coast). They
represent a transistional zone between open water and
upland terrestrial habitats. Vegetation in the tidal
marshes is dominated by emergent, narrow-leaved rushes,
sedges, and grasses. Soils are composed of poorly
drained peats and mucks, and anaerobic conditions are
usual ly present beneath the ground surface. Meandering

throughout many of these communities are numerous tidal
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creeks laden with suspended silts and particulate
organic matter.

The tidal marshes south of Beaufort are somewhat
vegetationally different from those found north of this
point. To the south, the waters are more saline
because of their closer proximity to the ocean. Tidal
marsh vegetation in this area is composed of highly
salt tolerant species and is generally arranged in four
recognizable zones. The topographically lowest and
first emergent zone occurs from mean sea level (msl) to
about mean high water (mhw). This marsh region is
regularly flooded by semidiurnal lunar tides and is

dominated by smooth cordgrass (Spartina alterniflora).

This species usual ly grows in dense stands and attains
its greatest height where inundation is most frequent.

A belt of glasswort (Salicorniz sp.) is sometimes

present along the upper fringes of this low marsh zone.
The second vegetational zone occurs beyond mhw and
includes that portion of the marsh that is inundated by
spring or wind driven tides. Black needlerush is the
dominant plant species in this region and usually
occurs in relatively pure, dense stands. Beyond the
black needlerush region, the marsh is vegetated by a
zone of saltmeadow cordgrass and saltgrass which, in
turn, is bordered by a mixed herbshrub association
along the upper edge of the marsh. Species present in

this highest zone include sea oxeye (Borrichia
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frutescens), marsh elder, silvering, wax myrtle, and

marsh fleabane. Evening primrose {(Dencothera humifusa)

and Heterotheca graminifolia are sometimes common where
dry, sandy areas are present in this zone.

Tidal marshes are important wildlife habitats. The
dense plant growth in these areas provides excellent
cover for many species of nesting birds, aquatic and
semi—-aquatic mammals, reptiles, and amphibians. Energy
fixed in the low salt marsh is considered the primary
energy source for the detritus based food chains in the
estuary. Substrates in these communities are inhabited
by a myriad of foraminiferans, nematodes, annelids,
anthropods, and mollusks. The importance of these
tidal marshes to some commercially important marine
species should be noted. It is generally accepted that
over 75 percent of the commercially impartant finfish
species are estuarline dependent during some part of
their life cycle.

Tidal marshes function as shoreline stablizers, and
they protect the adjacent upland terrestrial
communities from storm erosion. The marsh communities
also serve to purify water and act as sediment traps
for materials brought in by tidal overwash. As the
sediments accumulate around the marsh, and subsequently
the biotic communities adjacent to it, they encroach
upon the estuarine waters. Additionally, tidal marshes

are important sources of detritus. The detrital matter
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is partially used and recycled by the marsh system ‘
itself, but a substantial protion is ultimately flushed

into the nearby open water habitates and eventually

into the ocean by tidal action. Once transported, the

detritus enters a multitude of faunal food webs, many

of which include commercially important fish and

shellfish species.

Tidal Flats. Composed of soft sand or mud, these
biotic communities occur along the shallow water areas
of the (sound> and tidal creeks. Though they sometimes
create navigational hazards, they are important as
wildlife habitats.

Tidal flats are typically devoid of vascular plants
but are frequently inhabited by species of diatoms and ‘
bacteria. Tidal flats are alternately covered and
exposed by wind driven or lunar tides. The tidal
action provides a constant influx of particulate
organic matter to these habitats, creating a rich
nutrient supply for filter-feeding benthic
invertebrates. When the tidal flats are covered by
water, these animals and nutrients constitute an
important food source for a variety of fish species.
When the flats are exposed, the nutrients and benthic
animals are fed upon by numerous wading birds and

shorebirds.
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3. Beach and Barrier Islands

Beaches occur along the emergent shorelines that
are present on the seaward side of barrier islands.
Occasionally they extend along the littoral zones of
ocean inlets. Beach communities are comprised of a dry
berm zone that is located beyond the high tide line, an
intertidal zone that is alternately covered and exposed
by tidal action, and a subtidal zone that occurs below
the low tide line and extends seaward, merging with the
ocean surf. Beaches, in general, are gently-sloping
communities that serve as transitional areas between
open water and upland terrestrial communities.

The beach community is a harsh environment
characterized by steep gradients, extremes, and rapid
changes in most of its physical environmental
parameters. This is particularly true of the upper
surface layers. Vascular plants are typically absent
from these communities primarily because of instability
of the substrata, high salinity, and extreme
fluctuation of moisture. Seaweeds and seeds of
Caribbean and European plants carried by the Gulf
Stream are sometimes tossed up on the beach following
the passage of storms. Sediments on the beach are
stratified by wind and wave energy regimes according to
particle size. Sediment composition consists of coarse

to fine grained quartz sands, shells and shell



fragments, fine pebble gravel, and varying amounts of

mica.

Micro—invertebrates are the predominant faunal
organisms inhabiting the beach region, and most |ive
beneath the sand surface where salinites and
temperatures are more constant. A considerable portion
of these benthic organisms are filter or deposit
feeders, and a great diversity occurs in the intertidal
zones where there is a concentration of particulate
organic matter brought in by the tides or supplied by
the decomposition of animals on the beach. Typical

beach inhabitants are beach fleas (Orchestia agilis)

and ghost crabs (Ocypode albicans) in the beach berm,

Florida coquinas {(Donax variables), mole crabs (Emerita

talpoides) and various burrowing worms in the beach

intertidal zone, blue crabs (Limulus ployphemus), sand

dollars (Mellita Testudinata), and numerous clams and

gastropods in the beach subtidal areas. Countless
shorebirds, such as terns, gulls, sandpipers, and
loons, rest and feed at the water's edge. Atlantic
loggerhead sea turtles occasionally utilize the North
Carolina beaches for nesting purposes during June and
July.

Although the beach is important as habitat for
birds and sand-burrowing animals, it also absorbs wave

energy and thus protects biotic communities which occur
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inland. The greater its width, the greater its energy-
absorbing capacity.

Dunes are located landward and run parallel to
beach communities. "Dunes are essentially waves of
drifting sand whose height and direction of movement
are determined by wind direction and intensity"
(Frankenburg et al. 1971). Although annual prevailing
wind directions are southwesterly, it is the strong
northeasterly winds that occur during the fall and
winter that are responsible for maximum sand movement.

Few species of plants are capable of inhabiting the
dune community due to the inhibitory effect on plant
growth by air-borne salt, sediment instability, and
frequency of salt overwash. Vegetative coverage is
usually sparse and consists predominatly of salt
tolerant perennial grasses. Typical species include

American beach grass (Ammophila breviligulata), bitter

panic grass {(Panicum amarum)>, salt-meadow cordgrass

(Spartina patens), sea oats (Uniola paniculata’, and

broomsedges (Andropogon spp.>. All of these plants

depend on the constant influx of nutrients because
leaching in the dune community is very rapid.

Likewise, all of the above species derive nutrients
from particulate matter attached to the sands and
precipitation. As they accumulate sand at their bases,
the plants increase the vertical height of the dunes,

and their creeping rhizome systems act as sand binders
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thus stabilizing the dunes to some degree.
Occasionally, interspersed among the dune grasses are

scattered individuals of sea rocket (Cakile edentula),

sandspur (Cenchrus tribuloides), seaside croton (Croton

punctatus), beach spurge (Euphorbia polygonifeolia),

evening primrose (Oenothera humifusa), seaside elder

(Iva imbricata), beach pea (Strophostyles helvola), and

purple sandgrass (Triplasis purpurea).

"While the fragile network of dune vegetation is
adapted to withstanding the rigors of wind, sand, and
salt, the region is easily disrupted by human and
vehicular traffic and grazing livestock. Destruction
of foredune vegetation by these agents causes the dune
to be subject to severe wind erosion. In some areas,
the rate of sand movement may be accelerated to such a
degree that rapid plant recolonization is virtually
prohibited"” (Frankenburg et al. 1871).

The lack of vegetative cover and insufficient food
supply limit the dune community as an important
wildlife habitat. Ghost crabs, tiger beetles,
dragonflies, Song Sparrows, Savannah Sparrows, Barn
Swallows, six—lined racerunners, Eastern glass lizards
and Eastern slender glass lizards are characteristic
faunal inhabitants. Black Skimmers and species of
terns occasionally utilize the dune communities for

nesting purposes during the spring and summer.
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The dune community, |ike the beach, sometimes
serves as a protective barrier against storm erosion
and damage for the inland environment. Although the
initial stress of such storms is sustained by the
beaches, those waves that do enter the dune community
have their energy rapidly exhausted because of the
dune's movable and penetrable landform. Natural dune
systems are subject to at least temporary destruction
from severe storms, as are the controversial,
artifically maintained dunes along the coast.

Maritime Shrub Thicket. Shrub thickets are

typically found landward of the dune communities. They
may extend continously to the edge of the tidal marshes
along the western fringe of the barrier islands or
blend into a maritime forest.

As the name implies, these communities are
characterized by a dense growth of low shrubs that are
usually entangled with numerous vines. The community
usually begins abruptly on the dune side. The first
shrubs are commonly prostrate but they become
progressively taller with increasing distant inland.
The tops of the shrubs are often closely sheared by
windborne salt spray and form a smooth, compact, canopy
surface. Salt-spray shearing is most evident on the
community's seaward side. Substrates in these habitats
consist of unconsolidated sands which are

intermittently flooded in low swale areas and well



drained on topographically higher elevations. Typical

shrub inhabitants are wax myrtle (Myrica cerifera),

bayberry (Myrica pensylvanica), silvering (Baccharis

halimifolia), seaside elder, winged sumac {(Rhus

copalina), yaupon (Ilex vomitoria), Carolina laurel-

cherry (Prunus caroliniana), live oak {(Quercus

virginiana), red cedar (Juniperus virginiana’>, and

hercules club (Zanthoxylum clavaherculis). Shrub

species distribution and frequency of occurrence in any
given area, however, vary according to substratum
moisture and degree of salt spary influence. Common
vine species in these communities are Virginia creeper

(Parthenocissus quinquefolia), and hercules club

(Zanthoxylum clavaherculis). Shrub species

distribution and frequency of occurrence in any given
area, however, vary according to substratum moisture
and degree of salt spary influence. Common vine
species in these communities are Virginia creeper

(Parthenocissus gquingquefolis), poison ivy (Rhus

radicans), greenbriars (Smilax spp.), and wild grapes
(Vitis spp.?>. Few herbaceous plants are present on the
ground surface due to the shading effect created by the
dense shrub and evergreenness of most shrub species.
Maritime shrub thickets do not provide a
significant year-round source for wildlife and, because

of this, are not heavily utilized.
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Maritime forest occur landward of maritime shrub
communities. Trees in the maritime forest are closely
and usually dominated by |ive oak. Many shrub species
occur here as well but are less densely distributed
than in the shrub thicket because of shading effects
produced by continous canopy coverage. The maritime
forest is subject to the shearing effect of wind-borne
salt spray, and the canopy bears a direct relationship
to the intensity of salt spray as dominant on the
wettest sites with the longest hydroperiod, whereas
tupelo gum becomes more abundant on sites with shorter
hydroperiods. Both species generalfy require bare,
unf looded mineral soil for seed germination and
establishment to occur. Other tree species found in

these associations are red maple (Acer rubrum), black

gum (Nyssa sylvatica), sweetgum (Liquidambar

styraciflua), sweetbay (Magnolia virginiana), redbay

(Persea borbonia), water oak (Quercus nigra) and water

ash (Fraxinus carolinana). Few shrubs and herbaceous

plants occur beneath the tree canopy. A mixed forest
of ten develops where hydroperiods are of intermediate
duration.

The white cedar association develops on peaty or
semi—-sandy soils that are subject to very long
hydroperiods. MWhite cedar is usually the only tree
species present and often grows in very dense stands.

Shrub and herbaceous plants are not common.
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Swamp forests are typically very rich in animal
life. Of all wooded communities, on the outer coastal
plains, these will generally have the greatest
diversity of animal species.

Archeological and Historical Resources

The Marine Corps Base (MCB) is obligated to protect
archeological and historical resources in accordance
with the National Environmental Policy Act of 1963, the
National Historic Preservation Act (NHPA) of 1966 as
amended and Executive Order 11593 of 1971. Section
106, NHPA requires MCB to take into account the effects
of its actions on historic properties. Further, MCB
must provide the Advisory Council on Historic
Preservation and opportunity to comment on any MCB
undertakings that could affect historic properties.

Assistance in locating, identifying and documenting
existing sites for protection and preservation was
first established in 1977. The Department of
Sociology/Anthropology at the University of North
Carolina at Wilmington and the Onslow County Hisotrian
assisted in initiating the program.

Further assistance was obtained in 1980-81 through
a contract with the U.5. Department of the Navy and the
University of North Carolina at Wilmington to provide
an archeological and historical reconnaissance of the
Base. The contract involved a search of previous work

and a survey of selected distrubed areas. Surface
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collections were made at numerous sites and analysis of
this material has been completed. The results of the
reconnaissance indicated several important sites on MCB
need additional study to determine NRHP eligibility.
Interim protective measures were recommended on these
sites.

In (1985) approximately 10-12 skeletal remains were
removed from an Indian Ossuary at Jarrett's Point. The
ossuary was located at the edge of a borrow pit by an
employee of a construction firm who was working on a
military construction project. Marine Corps funding
was transferred to the U. S. Park Service to excavate
the remains and compile data in accordance with
instructions provided by the N. C. State Historic
Preservation Officer. The U. S. Park Service awarded a
contract to the Department of Archeology and
Anthropology, University of North Carclina at
Wilmington, NC for this work. A draft report of
findings states that association of these remains with
any known cultural group cannot be definitely proven.

Camp Lejeune developed in 1986 a draft Historic
Protection Plan (HPP)> which addresses NHPA compliance
and presents management recommendations and priorities
for historic properties. The HPP was prepared by Water
and Air Research, Inc., Gainesville, Florida under
contract with the U. S. Park Service, Atlanta Regional

Office.



The draft HPP assessed the effects of Marine Corps

military training on historic resources and reviewed
145 sites. Twenty—four (24) sites are described as
Potentially Eligible for NRHP listing, primarily based
upon significance to local history. Additional testing
is required at these sites to determine NRHP
eligibility. One hundred and two sites (102) are
described as "undetermined eligibility" due to lack of
data or unknown site location. Nineteen (19) sites are
qescribed as not eligible.

Priority recommendationa of the draft HPP are:

(1) Complete microfilming of historic WWII records
of MCB acquisition,

(2) Testing/data recovery of Jarrett's Point
archeological site,

(3) Testing or eroding areas of New River shoreline
affecting historic properties.
Scenic and Natural Areas

There are two areas on the Base that are designated
natural areas and are l|listed on the North Carclina
Registry of Natural Heritage Areas. They are the
Longleaf Pine Natural Area and the Wallace Creek
Natural Area. A description of each is contained in a
document entitled "Memorandum of Understanding Between
the Department of Natural Resources and Community
Deve lopment, State of North Carolina and the Marine

Corps Base, Camp Lejeune, United States Marine Corps
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for Designation and Management of Highly Significant
Natural Areas on Camp Lejeune, and recognition of those
areas on the North Carolina Registry of Natural
Heritage Areas". These descriptions are as follows:

a. Longleaf Pine Natural Area - The 26 acre longleaf
pine stand represents one of the few old-growth,
natural regenerating longleaf pine forests remaining
in the Coastal Plain region. The longleaf pine

(Pinus palustric) stand occupies a dry sand ridge.

The old flat-topped pine trees with trunk scars from
box-faces remain as historic artifacts of the naval
stores industry that was once an economic mainstay
of eastern North Carolina. There is no evidence
that any trees have been cut or stumps removed since
before the turn of the twentieth century. Other
than fire breaks around the border of the pine stand
and a few shallow fire breaks extending into the
stand, there are no signs of recent human
manipulation. The preserve serves as an historic
and natural interpretation and research area. A
variety of biological processes are depicted,
especially the life history of a natural reproducing
longleaf pine forest and the effects of fire
management on a fire dependent natural community.

An active colony of the red-cockaded woodpecker, a
federally listed endangered species, is found in

this old longleaf pine stand. Other wildlife
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species using this habitat include black bear, deer,
and wild turkey. To the east and south of the pine-
dominated ridge is a high pocosin natural community
dominated by widely scattered pond pine and
evergreen shrub species. The creeks on the north
and west side of the pine ridge drain the pocosin
areas and are vegetated by a swamp forest natural
community. The pocosin and swamp wetlands
surrounding the pine forest serve as an effective
natural buffer and isclate the pine stand from
disturbance.

Wallace Creek Natural Area — This 115 acre area of
old-growth bald cypress stands survives as a remnant
of the historic millpond that was impounded on

Wal lace Creek by the old Montford Dam, which was
destroyed by Hurricane Hazel in 1854. Most such
cypress stand have previously been cut elsewhere in
the Coastal Plain. Massive, beautiful cypress trees
tower over a subcanopy of hardwoods and an open
understory with scattered redbays and palmetto
palms. The swamp forest above the old impoundment
is a high quality example of a blackwater swamp
system due to its undisturbed hydrologic condition
and maturity of the forest. The cypress—gum swamp
grades into a small blackwater stream subtype
dominated by black gums and other mixed hardwoods

along the three upper tributaries of Wallace Creek.
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‘ The swamp forest provides important habitat for a
diversity of wildlife and connects with the marshes

along the New River.
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B. PLANT AND VEGETATIVE COMMUNITIES

Major Plant Communities Present

The major plant communities found on the Base are
pine forests, mixed pine-hardwood forests, hardwood
forests and the estuarine marshes. A detailed summary
of these plant communities by forest compartment is
contained in Table 2. Data in this table was
summarized from the forest type code information
contained in the forest compartment prescription field
data sheets.

Review of the data indicates that approximately
29.4 percent of the Base land area is comprised of
loblolly pine, 10.7 percent is in longleaf pine and 5
percent is in pond pine. The mixed pine—hardwood
component is about 22 percent and the pure hardwood
forest comprises about 16.8 percent

Figure 3 gives an overview of total land use on
the Base. As can be noted, loblolly pine forest
comprises the major land use based on acreage
comparisons. Mixed stands of loblolly—-hardwoods and
pure hardwood forests are the second and third largest
forest compenents.

Those vegetative communities typed as pure pond
pine, mixed pond pine—hardwood, marshes, pocosins, and
wooded swamps comprise the major acreages of wetland
present on the Base. This is approximately 3587 acres

or 9 percent of the total land area.
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Red-cockaded woodpecker habitat would largely be
associated with the pure pine—longleaf wvegetative
community. This species would also occur in selected
older stands of loblolly and pond pines, especially in

those areas with mixed pine types, including longleaf.
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2. Major Managed Species
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Timber Species

(1) Loblolly Pine — SAF 81

1

Loblolly pine is an abundant timber species
on the Base. This type accounts for B62% of the
total growing stock of all merchantible saw
timber and 25% of all pulpwood.

The type is comprised of pure stands of
which the species makes up at least 70% of the
stocking. Associated species are many and
sweetgum is one of the most common. On well
drained sites, longleaf pine, southern red,

white, post, and blackjack oaks, hickories,

sassafras, and persimmon also are frequently
found. On sites moderately to poorly drained,
common associates are red maple, blackgum,
willow oak, water oak, cherrybark cak, yellow-

poplar and pond pine.

SAF stands for Society of American
Foresters
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The type occurs on a variety of soils, both
on uplands with good drainage and on somewhat
poorly drained mineral soils, where it often
replaced longleaf pine after the latter was
cut. Loblolly pine has colonized the cropland
which was abandoned when Camp Lejeune was
establ ished.

Abundant, but not excessive, soil moisture
is required for good growth of loblelly pine.
Best growth is on deep soils with poor surface
drainage but without long-standing water.
Here, site indexes range from 70 to over 100
feet at 50 years and occasionally to 115 feet.

Because loblolly pine is only moderately
telerant of shade and suffers from hardwood
rooct competition, the type tends tc be
successionally temporary. Sweetgum and red
maple may seed in under pines as young as 10
years; blackgum, elm, sassafras, oaks,
hickories, and others soon follow. In old
fields where hardwood roots have been
eliminated, succession is slower (Wahlenberg
1860). In the absence of repeated fire or
other severe disturbances, hardwood trees and
an undergrowth of woody plants replace the
pine. Succession on drier sites is towards

upland oaks. On wetter sites loblolly pine is
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succeeded by sweetgum, water oak, and other
hardwoods.

Loblolly pine often forms a transition with
the loblolly pine—hardwood type. Since the
type is mostly found where soil moisture is
favorable, the associated undergrowth is rich
in species and in numbers. Understory trees
include black cherry, flowering dogwood,
American holly, sassafras, hawthorn, sourwood,
fringetree, redbay, sweetbay, and sweetleaf.
Characteristic shrubs are beautyberry, yaupon,
southern bayberry, gallberry, blackberries, and
pepperbush. Common woody vines are Alabama
supplejack, yellow jessamine, poison ivy,
grape, and greenbriers.

Loblolly Pine-Hardwood — SAF 82

Loblolly pine is not dominant but comprises
30 to 70% of the stocking in mixture with
hardwoods. Component hardwood species reflect
the spectrum of moisture regimes and sites. On
moist to wet sites the type contains broadleaf
evergreens, such as sweetbay, southern magnolia
and redbay, along with swamp tupelo, red maple
and pond pine. On moist sites hardwood
components are sweetgum, water oak, cherrybark
oak, swamp chestnut oak, white ash, yellow-

poplar, American elm, red maple, and swamp
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(pignut) bickory. On drier sites, component
hardwoods are oaks (southern red, white, post,
northern red, and scarlet), hickories
(shagbark, pignut, and mockernut), and
blackgum. Longleaf pine may also be present.

Soils on which the type occurs are derived
primarily from unconsolidated sedimentary
deposits of sand, silt, clay and peat.
Succession is strongly towards the hardwoods,
and the type can be considered transitional to
various hardwood types. When harvested,
loblolly pine stands, old—-field stands in
paticular, are replaced by the loblolly pine-
hardwood type or by hardwoods. Where soil
moisture favors the pine or prescribed fires
are frequent, loblolly—hardwood will persist.

The understories reflect the diversity of
the moisture regimes and associated trees
include gallberry (inkberry), blueberries,
blackberries southern bayberry, yaupon, rusty
black—haw, possum—haw, American holly, American
beautyberry, tree sparkleberry, flowering
dogwood, hawthorns and sourwood. Common vines
are greenbriers, grapes, yellow jessamine,

Japanese honeysuckle and Alabama supplejack.
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(3) Longleaf Pine — SAF 70

Longleaf pine is found in pure stands where
the species makes up at least 70% of the
stocking. Principal hardwood associates vary
with site but those most closely associated
include dogwood, southern red oak, blackjack
oak, turkey oak, water oak, blackgum,
sassafras, persimmon, and sweetgum.

The longleaf pine type is considered to be
a fire subclimax that has developed as a result
of periodic surface fires. It is limited to
areas that can and do burn. The longleaf pine
type is self perpetuating on sites where fires
can burn. Needle |litter from overstory pines
supports hot ground fires that limit
encroachment of hardwoods and brush, and
provide favorable conditions for seedl ing
establishment. Longleaf seedlings are fire
resistant, and well-developed, healthy, grass-
stage seedlings can tolerate fires even during
the growing season. Hot fires, fueled by heavy
needle |itter accumulations, however, are too
much for most small seedlings to withstand.
Reducing the overstory in stages promotes
establ ishment and survival of longleaf

seed| ings.
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Poor, dry soils, where the site index at
age 50 for longleaf pine is commonly less that
60 feet, will not support a full pine
overstory. The ground cover is sparse and
litter cast is light: consequently, fires are
less frequent and severe, permitting
development of a scrub hardwood understoery. On
deep, sandy soils the common scrub hardwoods
are turkey, bluejack, sand post, and dwarf |ive
oak.

Longleaf Pine — Scrub Oak - SAF 71

Longleaf pine and scrub oaks - primarily
turkey, bluejack, blackjack, and sand post oak
— comprise the type. Other scrub ocaks are
common in some areas.

The type can be characterized as a
community of little species diversity, having a
structure determined by water deficiency, low
fertility and periodic fires. With ability to
grow on droughty, infertile, and coarse-—
textured scils, and with the aid of frequent
surface fire to control the more shade tolerant
understory hardwoods, longleaf pine once formed
pure open stands.

Given a seed source, longleaf pine
regenerates and often persists in the grass

stage for a number of years on these dry sites.
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Frequent surface fires top kill the hardwoods
and consume the needles of longleaf seedlings
infected with brown spot disease.

In many of its occurrences, however, the
type is moderately open with a scattered upper
canopy; in such situations a dense, complex
undergrowth exists. Common components are
laurel—leaf greenbrier, gallberry (inkberry),
sweet gal Iberry, swamp cyrilla, southern
bayberry, and evergreen bayberry.

Pond Pine — SAF 98

Pond pine is found in pure stands where the
species makes up at least 70% of the stocking.
Loblolly pine, pond cypress, baldcypress, swamp
tupelo, red maple, sweetgum, sweetbay,
loblollybay, and redbay are common associates.
The type occurs in areas that have a history of
wildfire.

Pond pine has, in the past, been most
readily identified by its ability to exist
under conditions that effectively el iminate
other pines. Thus, on better sites that have
escaped destructive wildfires, pond pine often
passes for loblolly pine and is harvested and
used with no distinction made between the two.

Pond pine seems to be able to endure poor

aeration, high soil acidity, slow nitrogen
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fixation and nitrification, and wildfires — and
still regenerate and grow.

The species is unusual among conifers in
possessing both serotinous cones and the
ability to re—form a crown by sprouting
following wildfires. Through these
characteristics, the type has been maintained
under conditions that are extremely adverse for
other species.

Baldeypress — Tupelo - SAF 102

Baldcypress, together with water tupelo or
swamp tupelo, comprises the majority of the
stocking. The common associates are red maple,
black willow, Carolina ash, pumpkin ash, swamp
cottonwood, planertree {(water—elm), and
water locust. In the shallower margins,
overcup oak, water hickory, pond cypress,
American elm, green ash, nuttall oak, laurel
cak, sweetgum, persimmon, Atlantic white cedar,
loblolly and pond pine, red bay and sweetbay
are also present.

The type is always found on very wet sites
where, in years of normal rainfall, surface
water stands well into or throughout the
growing season. Water tupelo cannot survive
where soil acidity is high or surface water

brackish. It is almost completely restricted
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to alluvial floodplains and is replaced by
swamp tupelo on colluvial soils. Swamp tupelo
also occurs in mixture with baldcypress and
water tupelo around the edges of alluvial
swamps where maximum water depth is less than
0.6 m (about 2 ft.). Baldcypress and water
tupelo are most tolerant of complete inundation
and advance into the deepest sites when water
depth is reduced during periodic droughts.
Water Tupelo - Swamp Tupelo - SAF 103

On certain more limited sites, however,
swamp tupelo tends to take the place of water
tupelo. On some sites the two type species
mix. Common associates of water tupelo where
flooding is deep are baldcypress, red maple,
black willow, Carolina ash, pumpkin ash, swamp
cottonwood, planertree (water—elm), and
waterlocust. In shallow water, swamp tupelo,
overcup oak, water hickory, American elm, green
ash, nuttall oak, laurel oak, sweetgum,
persimmon and sweetbay are also present. White
cedar and pond pine are also associates. The
type is always found on very wet sites where,
in years of normal rainfall, surface water
stands well into or throughout the growing

season.




{(8) Sweethay — Swamp Tupelo - SAF 104

Combinations of sweetbay with swamp tupelo,
redbay, or both, provide a majority of the
stocking and locally any one of the three may
possess & plurality. A great many species that
grow on moist to wet sites may be associated
with this type, depending upon geographic
location, site and stand history. Common
hardwoods include red maple, black tupelo,
loblollybay, sweetgum, water oak, laurel oak,
yel low-poplar, American holly, Carolina ash,
southern magnolia and flowering dogwood.
Associated conifers include baldcypress, pond
cypress, longleaf pine, loblolly pine, pond
pine, and Atlantic whitecedar.

The type occurs on sites where soil is
normally saturated, or at least moist,
throughout the growing season. Surface
flooding also occurs on some sites, but it does
not persist through the growing season. Sites
include branch heads, the narrow bottoms of
small perennial or intermittent streams or
branches, pocosins, and poorly drained upland
depressions such as small ponds, peat bogs, and

borders of swamps.



(9) Swamp Chestnut Oak - Cherrybark Oak - SAF 91

(1

Swamp chestnut oak and cherrybark oak
together usually constitute a majority of the
stocking, but when many species are mixed, they
may comprise only a plurality. Prominent
hardwood associates are the ashes {(green and
white) and the hickories (shagbark, shellbark,
mockernut, and bitternut), as well as white
oak, post oak, shumard oak, and blackgum.
Sweetgum may occasionally be of high
importance. Minor associates include willow
oak, water oak, southern red oak, post oak,
American elm, winged elm, water hickory,
southern magnolia, yellow-poplar, beech, and
occasionally loblolly pine. The type most
commonly occurs adjacent to the sycamore-
sweetgum—American elm type and to beech-
southern magnolia stands.

Sweetgum - Willow Oak — SAF 92

Sweetgum and willow oak comprise a
plurality of the stocking, with sweetgum
essentially the key species. MWillow oak may be
superseded by water oak, sugarberry, green ash,
American elm, and nuttall oak which are the
major associates. Minor associates are overcup

oak, water hickory, cedar elm, laurel oak, red
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maple, honeylocust, persimmon and rarely,

baldcypress.
Sweetgum - Yellow-Poplar — SAF 87

The type is a part of the mixed bottomland
forest in which sweetgum and yellow-poplar
comprise a majority of the overstory stocking.
A mature stand may commonly contain one or more
of the following species: red maple, loblolly
pine, sycamore, river birch, ash, willow oak,
blackgum, and American elm.
White Oak — Black Oak - Northern Red Oak - SAF
52

White oak, black oak, and northern red ocak
together comprise a majority of the stocking.
Other oaks usually present in this forest cover
type include scarlet, southern red, chinkapin,
post, and blackjack oaks farther south. One or
more species of hickory (bitternut, mockernut,
pignut, and shagbark) are a consistent
component of the type. Other tree associates
occur, the most common being yel low-poplar,
blackgum, sugar and red maples, white and green
ash, American and red (slippery) elm, basswood,
cucumbertree, sweetgum and loblolly pines.
Black cherry and American beech may also be

present.



Summary — Hardwoods

The merchantable hardwood growing stock pose
special problems in timber management. High water
tables, accessibility and equipment operability
limitations make harvesting operations difficult in
most of hardwood timber types. These types are
rarely harvested unless affected by construction or
other land clearing projects. The hardwoods are
usually associated with well drained side slopes,
secondary drainages and transitional fringes. They
also generate the majority of income from hardwood
sales, due to accessibility. Hardwood timber
markets in this locality result in these being
under—-utilized.
Plant Materials for Camp Lejeune

Camp Lejune occupies part of two Major Land
Resource Areas (MLRA), MLRA 153A and MLRA 153B.
MLRA 153A is the Atlantic Coast Flatwood and is
characterized by soils having restricted drainage, a
thermic temperature regime and an aquic moisture
regime. This area supports a pine—oak climax plant
community which changes as elevations go from 82 to
164 feet.

MLRA 153B is the Tidewater Area with elevations
from sea level to less than 82 feet. The plant
community in this area is similar to that found in

MLRA 153A but also has those salt tolerant species
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commonly found near the beach like wax myrtle, sea

cats, bitter panicgrass,

and many others.

The environment created by variations in soil,

moisture, temperature,

selection and restrict the

salt, and wind |limit the

location of many plants.

Although there are many plants which can be used in

the area, the following are highly recommended for

wildlife, beautification and conservation purposes.

Grasses

Name

Sea Oats (Uniocla paniculata)

American Beachgrass 'Cape’
(Ammophila breviligulata>

Bitter panicgrass (Panicum
amarum’

Coastal panicgrass 'Atlantic'
(Panicum amarum v. amarulum)

Weeping Lovegrass
(Eraqrostis curvula)

Smooth cordgrass (Spartina
alterniflora’

Marshhay cordgrass {(Spartina
patens)

Pampasgrass {(Cortaderia
sel loana’

Centipedgrass (Eremochola
ophiurocides

Bahiagrass 'Pensacola’
(Paspalum notatum)

Use
Dune stabilization
Dune stabilization
Dune stabilization
Dune stabilization,
wildlife, critical
area stabilization

Critical area
stabilization

Tidal area
stabilization

Tidal area
stabilization

Beautificatian

Lawn

Lawn, roadsides,
critical area
stabilization



Trees and shrubs

American Holly (Ilex opaca>

Yaupon Holly (Ilex vomitoria)

Red Ceder (Juniperus virginiana)

Carolina Cherrylaurel (Prunus
carol iana)

Live Oak (Quercus virginiana)

Sawtooth Oak (Quercue acutissima)

Wax myrtle (Myrica cerifera)

Thorny elaeagnue (Elasagnus
pungens)

Shrub l|lespedeza 'VA-70'
(Lespedeza thumbergil)

Southern Magnolia {(Magnolia
grandiflora’

Shore juniper 'Emerald’
(Juniperus conferta)

Forbs

Daylily (Hemerocallis fulva)

Lavender cotton (Santolina
chamaecyparissus)

Green santolina (Santolina virens)

Lanced-leaved Coreopsis
(Coreopsis lanceolata)

Gallardia (Gallardia pulchello)

Rugosa rose (Rosa rugosa)

Beautification,
wildlife

Beautification,
wildlife

Beautification,
wildlife

Beautification,
wildlife

Beautification,
wildlife

Beautification,
wildlife

Beautification,
wildlife

Wildlife

Wildlife

Beautification

Beautification

Beautification

Beautification

Beautification

Beautification

Beautification

Beautification
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‘ Information pertaining to sources, planting and

cultivation of these and other plants may be obtained by
contacting your local SCS office or the SCS Plant Materials

Specialist in Raleigh.



C. FISH AND WILDLIFE RESQOURCES

1.

Featured Wildlife Species

Featured Game Species Management: This system
consists of selecting game species for wildlife units
as shown in Figure 1 on the Marine Corps Base, Camp
Lejeune, North Carolina and then adapting habitat
management activities to meet the habitat requirements
of that species. Management adaptation of the featured
species concept will be compatible with military
training and forest management. Other wildlife species
with overlapping or similar habitat requirements will

benefit under the featured species system. This system

will not be applied to maximize a particular species
over all others, or to greatly reduce or even eliminate
a given species. The system will feature a species and

concurrently consider the existence and habitat
requirements of all other present species accordingly.
Selected game species are wild turkey, white—tailed
deer, black bear, squirrels, bobwhite quail, rabbits,

raccoons and wood ducks.
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EASTERN WILD TURKEY: There are four groups of
management practices employed here for the wild turkey:
Protecting natural habitat, correcting habitat
deficiencies, controlling environmental influences
other than habitat, and procedures that deal with the
wild turkey itself. The practice of protecting turkey
habitat is aimed at maintaining habitat where the
population is good by guarding against degrading
influences and assisting the natural process to
continue. Certain timber management practices can be a
serious threat to wild turkey habitat. The most
detrimental practices are clear cutting in blocks
larger than S50 acres and converting natural turkey
woods to short rotation planted pulpwood plantations.
Clear cuts or seed tree cuts more than 20 acres in size
should not be made in prime hardwoods and mixed stands
should not be converted to pine monoculture if soils
are capable of growing mast producing hardwoods. Clear
cuts should not be square or round but should follow
the general contour of the land.

The second management practice is to el iminate
habitat deficiencies. Several management-practices are
utilized to make up for habitat problems where turkeys
are absent, where they persist in low numbers, or where
at some time in their |ife cycle they face a particular
problem in maintaining their numbers. These mainly

take the form of providing supplemental food plantings,
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creating and maintaining forest openings and control led
burning. The most popular planted crops for turkeys,
in approximate order of popularity, are chufas, wheat,
rye, oats, various perennial grasses, millets and
clovers.

One of the most important ingredients of prime
turkey habitat is well-dispersed grassy openings.
Turkeys use such places for struting, nesting, brood
foraging on berries and insects, and feeding on
succulent greens. Both clearings and food plantings
should be located off public access roads.

Controlled buring as a requirement in the
maintenance of natural pine woods is also important in
planted pine, certain kinds of scrub woods and

savannahs. Plant communities that require fire for

their continuance are predominant here. Controlled

burning prevents accumulations of fuel that would
permit wild fires to damage even fire tolerant
vegetation. Fire has a pruning effect on all stems and
the ashes have a fertilizing effect that promotes fast
growth of leaves, which are food for turkeys and
encourages insect |life, which is also eaten by turkeys.
The open effect produced by prescribed burning is
preferred by turkeys, especially when scheduled at 3-5
year intervals.

The third category is other environmental

influences which affect wild turkeys. The most
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important of these limiting factors is hunting by man.
Nothing else has ever been known to eliminate the
turkey from good habitat. Therefore, public hunting
regulations properly enforced, are essential in
maintaining a good turkey population. Spring gobbler
hunting only is allowed, and the season is set to
coincide with peak gobbling. This season is after peak
mating has occurred and prior to the time hatching
occurs.

The fourth management aspect is handling the turkey
itself. This includes |ive-trapping for restocking,
research and population mointoring. From 20-40 turkeys
are live-trapped annually from here in a cooperative
effort with the North Carolina Wildlife Resources
Commission. The birds are transported and released on
selected restoration areas in eastern North Carolina.
Blood samples are taken and forwarded to the
Southeastern Wildlife Disease Study Center, University
of Georgia, where they are analyzed for the purpose of
monitoring the annual physical characteristics of the
populations. A cooperative research study is also
being conducted for determining the genetic variability
of wild turkey populations.

Without Marine Corps assistance, the wild turkey
program in North Carolina would not have moved forward
as rapidly as has been the case. The Base wild turkey

population has steadily increased, as has the harvest.




Control of the wild turkey population is exercised

through spring gobbler hunting and the live trap

removal of approximately 40 birds annually.

WHITE-TAILED DEER: Deer are the most popular game

animals here and can be found using all kinds of
habitat. They will use a variety of habitats where
food, cover and water are available. Bottomland
hardwoods and mixed pine-hardwood types are generally
preferred over salt marshes, pocosins and many upland
pine types. Deer generally prefer to bed down in the
pine uplands during the day and forage in the
bottomland areas at night.

The diet of deer is extremely varied and the
feeding habits of white-tails of coastal habitat change
seasonal ly. Seeds of the oaks, dwarf palmetto,
hawthorns, American beautyberry and common persimmon
are important during late fall and early winter when
they are available. During late winter and early
spring, grasses and winter rosettes are important. In
spring and summer, the leaves and twigs of trees,
tender shoots and herbaceous plants afford major
portions of deer diets.

Generally, the soils of Coastal Plain habitat are

low in fertility and require fertilizer to produce
supplemental food crops for deer. Both |ime and
fertilizer applications are necessary for good plant

production. All available data indicate that the
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highest qual ity deer foods are produced in bottomlands,

and hardwoods and the upland pine forests produce the
lowest quality foods.

Regeneration of timber stands usually provides
excellent feeding areas for deer and other wildlife
during the early years of development. Once the young
trees grow beyond the height suitable for feeding, they
provide excellent cover for deer. Partial cuttings and
frequent cutting cycle intervals that are well
dispersed are needed to maintain high quality,
continuous habitat conditions.

Prescribed burning for deer in pine forests is a
highly recommended program for management. Used

properly, it is an important technique in managing our

wildlife resources. Considering all the data, there
seems to be little chance of damage to deer range in
pine forests by prescribed fire. Fire reduces the
understory and increases the availability of succulent
browse.

A burning interval of about three to five years is
ideal for deer food and cover. This interval permits
an excellent response from legumes, keeps most browse
plants low, and seldom kills plants or injures game.
Palatable species of fleshy fungi occur abundantly
following a fire. Protein and phosphorous contents of

plants are increased by burning. Increased nutritional

benefits are apparent for about two years. Burning .



promotes prolific resprouting, thereby providing

increased cover for deer. Fire is an excellent,
inexpensive method of providing increased deer food and
cover in pine uplands.

Deer hunting regulations here are quite |iberal.
The open season in the Coastal Plain of North Carolina
begins in early September when the bow season opens.
Firearms season begins in mid-October and continues to
January. Each licensed hunter is allowed two deer per
day and five per season. Either-sex hunting is
authorized by the State on a |limited or area—of—need-
basis as established by the Base. The deer herd has
been bicologically monitored here since 1953 when the
first either—-sex hunts were conducted (see Apprendix B
for more information). From 1959 through 1975, either-
sex hunts were conducted at two-three year intervals
during which the deer population exceeded the carrying
capacity of the range.

Beginning in 1976, either—-sex hunts have been
conducted on an annual basis resulting in a better
managed herd which is now being maintained within
carrying capacity. The health of the herd has greatly
improved and the rate of fawn productivity has
increased significantly.

BLACK BEAR: Black bear occur primarily in the
forested wetlands. The major habitat need for bear is

large tracts of relatively undisturbed habitat.



Natural pocosins and gum—cypress swamp forests provide
preferred habitat for these reclusive animals. Mast
and fruits compose the bulk of the diet for black bear.
Oaks and black gum provide major food with ;ther plants
such as huckleberry, pokeberry, gallberry and
blackberry preferred when available. Grubs, insects,
mice, |izards, snakes, frogs and fish are also eaten.
Bear will feed on trash and garbage at times.

Bears require dens for semi-hibernation cover and
for raising their cubs. Large tree cavities are used
for this purpose during the winter season. Bear prefer
the dens because of the added protection from weather,
high water, man and hunting dogs. Large den trees
should always be left during timber operations.

Bears use upland habitat near pocosins and
bottomland areas for feeding, particularly during the
summer. Timber management practices largely determine
food quality and supply in upland areas. Favorable
practices for bear in regeneration areas include site
preparation, thinnings and wide spacing of pine to
encourage fruit and mast production by stimulating
understory plant growth. Prescribed burning at three
to five year intervals also increases the availabil ity
of berry and mast producing plants for bear.

Camp Lejeune was establ ished as a bear sanctuary
from 1970-1980 in cooperation with the North Carolina

Wildlife Resources Commission and there was no open
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hunting season during that period. As the bear
population expanded, contacts between humans and bear
increased to the point that open season was established
in 1981 to harvest a |imited number of animals. From
two to six animals are harvested annually by hunting.
Another five or six are killed each year in accidents
involving motor vehicles. Open hunting seasons are
delayed until mid to late December to reduce the
harvest of adult females by hunters.

SQUIRRELS: Both the gray squirrel and fox squirrel
are widely dispersed through most habitat types. Both
species have a high productive potential, with litters
averaging from three to five in the fox, two to six in
the gray. 1Given an average of three per litter and a
history of raising two litters a year when food is
plentiful, the two squirrels can do an excellent job of
prepetuating their species even in the face of high

hunting mortality.

Wildlife Management on Your Land, Author Charles
L. Cadieux
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Squirrels have population peaks and crashes, so
when population numbers are high during hunting
seasons, hunters should harvest the legal limit.
Hunting has little effect on either species of squirrel
here. There is a significant relationship between the
productivity of the annual seed crop and subsequent
squirrel densities. Fruits, floral parts, buds, bark,
roots, fungi and animal matter are seasonally important
foods for squirrels. Mast is the principle food during
winter, with hickory, pecan, beech and all the oak
being the most important seed producers.

Gray squirrel prefer tracts of unbroken hardwood
types which are located along the slopes and in the
bottomland areas of streams. The fox squirrel prefers
more upland forest types where there are openings
interspersed through the habitat. Longleaf pine-turkey
oak stands are preferred habitat of the fox squirrel
here. One of the most important habitat requirements
for squirrels is the availability of tree cavities for
winter cover and |itter rearing. Mature and overmature
hardwood trees usually contain enough tree cavities to
meet the cover requirements for squirrels.

Both the pines and hardwoods are managed on long
rotations which provide ideal habitat conditions for
fox and gray squirrels. Probably, the most limiting
factor existing relative to the squirrel resource is

that it is not effectively harvested by humans at
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present. This resource should continue to provide a
high level of recreational opportunity for hunters.

BOBWHITE QUAIL: Perhaps the most responsive
species in the management of pine uplands is the
Bobwhite Quail. The key to good quail production is
longleaf and loblolly pine types. Properly maintained
understories have abundant supplies of annual weeds and
a good mixture of food and cover conditions. Pines and
naturally occcuring vegetation, especially legumes,
produce desirable quail foods. Quail prefer habitat
where there is about an equal division between exposed
ground cover because they cannot travel through thick
vegetation. Open forest growth is good habitat where
sunlight can reach the ground to produce weeds, grasses
and legumes. Water must be available. Dew on
vegetation is beneficial but is not a substitute for
free water.

Best habitat conditions for quail are one-third in
open cultivated clearings; one—third in transitional
edge, nesting cover and some food which is easily
traveled through; and one-third in open forest canopy.
The management practices used for developing understory
food for quail are fire, timber harvesting and
harrowing in open areas. Annual and perennial planting
are useful in supplementing natural foods during
certain seasons. Prescribed burning is the best method

for maintaining an open understory in pine stands;
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however, great care must be exercised in both the ‘
timing and the extent of prescribed burning.

Areas which are managed extensively for quail will
be prescribed burned annually. A one-quarter acre
strip of bicolor lespedeza will be estabilshed and
maintained for each 10 acres of land area. Prior to
annual prescribed burning, a transition band will be
disked around a leave area of sparse cover where
surface drainage is adequate with a heavy ten—foot disk
to prevent burning. A leave area will be installed
that is at least 75 feet in diameter and shaped in the
form of a figure eight. ‘Leave areas will be located
within 30 yards of bicolor lespedeza plantings. The

|leave areas will be rotated annually for maintaining

vegetation in desirable conditions.

RABBITS: The two species of rabbits at Camp
Lejeune are the Eastern Cottontail and the Marsh
Rabbit. These rabbits use a diversity of herbaceous
and woody vegetation for food and cover through the
year. Herbaceous vegetation provides food during the
spring, summer and early fall. Herbaceous vegetation
of sufficient height and density also provides shelter
and escape cover during these seasons. In the winter,
rabbits become almost completely dependent upon buds,
stems, twigs and bark of woody vegetation for food.

Essentially, since rabbits eat a wide variety of

vegetative matter, food availability is not the most ‘




important consideration, as rabbits will select

suitable cover over an abundant food supply.

The cover requirements of rabbits can be
characterized as being composed of feeding, resting and
escape cover. U(Open cover is used for feeding at night
and dense escape cover is used for shelter during the
day. Basic cover requirements are generally provided
by the same vegetation during summer. Cover becomes
more restrictive in late fall and winter, due to |oss
of woody foliage and desiccation of herbaceous
vegetation.

Therefore, habitat diversity and interspersion are
the key elements in managing for rabbits. An
interspersion of clearings, creation of edge in the
clearings, small regeneration cuts in woodlands and
establishment of logging slash are effective in habitat
improvements for rabbits. The practice of removing
overstory trees around the immediate edge of wildlife
clearings will improve resting and escape cover. A
more abundant food supply adjacent to the escape cover
will be provided by seeding and leaving a ten—foot
strip of perennial grasses around the edge of wildlife
clearings. MWell dispersed timber operations including
thinning, seed-tree cuts and clear—-cuts will benefit
rabbits by providing better escape cover and improving

the availability of herbaceous vegetation.




RACCOONS: It is difficult to classify the raccoon,
for he is a fur-bearer, predator, game animal and
nuisance. In North Carolia, the raccoon is classed as
a fur—bearing animal when the trapping season is cpan
and a game animal when the hunting season is open.
Wonderfully adapted to live in close proximity to man,
the raccoon has increased greatly in numbers during the
past two centuries.

From 1941 through 1872, raccoons could only be
taken at Camp Lejeune during the open hunting seascon or
with live—traps throughout the year. Raccoons became a
serious problem as the population continued to expand.
Numerous complaints of nuisance raccoons in the
housing/industrial complex were common place. Massive
die-offs occurred from year to year but the population
continued to expand. Live—-trapping operations were
initiated in cooperation with the North Carolia
Wildlife Resources Commission for relocating raccoons
to selected restoration areas in the western portion of
the State.

This effort was not successful in reducing the
population significantly. A trapping season was
initiated in 1973 authorizing the use of leg hold traps
and has continued each year since that time for most of
the Base. Leg hold traps were restricted in the
Paradise Point housing area during the 1984-1385

trapping season. A |live—trapping and relocation
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project was again initiated in cooperation with the
Wildlife Resources Commission during 1984-1985.
Increased problems with nuisance raccoons in this
housing area again increased. Leg hold trapping was
again authorized in the Paradise Point housing area to
control over—population.

Raccoons eat frogs, crawfish, minnows, shellfish,
small birds, bird eggs of any size, mice, corn, garden
vegetables, fruits, berries, acorns and garbage. They
especially like fish. Raccoons also feed on sea turtle
eggs deposited at Onslow Beach if the nests are not
protected with wire cages.

Management and control of raccoons is essential,
especially around housing/industrial areas, through the
use of leg hold trapping by State and Base licensed
trappers. Individual trappers are alsc receiving fair
prices for raccoon pelts which helps in population
control measures. MWildlife management personnel
respond to nuisance raccoon complaints in Bése
housing/industrial areas by |ive-trapping animals with
box traps, and relocating them away from housing areas.
The retention and long rotation for managing bottomland
hardwoods will provide prime habitat for raccoons in
the future.

WOOD DUCKS: MWood ducks inhabit creeks, natural
ponds, swamps and beaver ponds of the Base throughout

the year. Although they have been referred to in the
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past as being primarily herbaceous, recent studies have
indicated that invertebrates make up a significant
portion of their annual diets. Wood ducks feed on the
ground or in water up to depths of 18 inches. Acorns
and other mast are important foods during fall and
winter. Bald cypress, hickories, buttonbush, arrowarum
and burreed are important foods when acorns are
lacking. Important foods during breeding season
include persistant overwintering fruits and seeds from
bottomland hardwood trees, shurbs, and aquatic
herbaceous plants, early spring plants and
invertebrates.

Suitable cover requirements for wood ducks are
provided by trees and shrubs overhanging the water,
woody vegetation that is flooded or a combination of
these two types. An abundance of downed timber
provides suitable year-round cover. Shrubs and clumped
herbaceous vegetation provides cover in areas where
downed timber is not available in wetlands. Beaver
ponds contain both shrubby and herbaceous cover that
provides excellent brood habitat. Shrubs provide cover
for loafing and security while herbaceous vegetation
provides cover and habitat‘for invertebrates that
supply the major part of the diet of broods.

Green-tree impoundments can also provide excellent
habitat for broods. These impoundments are flooded in

mid September and drawn down in early March to enhance
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wood duck populations. Where natural cavities are
lacking, artificial nesting boxes are used to minimize
the effects of predation on the eggs and broods.
Nesting boxes erected in the future will be placed in
clusters of five to ten, and spaced from 50 to 100 feet
apart.

Non—-Game Species

Nongame species directly benefit from many of the
practices that are implemented in managing for certain
game species. Songbirds, birds of prey and small
mammals frequent wildlife openings which are primarily
established for game species. Amphibians, reptiles and
other nongame utilize freshwater ponds established for
production of game fish. Every possible consideration
is made to enhance nongame species and is an intergal
part of the overall wildlife program.

Longer rotations for both hardwood and pine stands
benefit cavity nesting species. Small clear-cuts and
seedtree cuts well dispersed through the forestlands
enhances both avian and terrestrial species of nongame.
Predators benefit from the insect and rodent population
increases in these regenerated areas. Nongame species
benefit from the forb, fruit and seed production
produced in the early succession stages of regenerated
areas. The forest prescription - wildlife habitat
appraisal system is the primary process for insuring

compability for managing nongame species.
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Over 30 species of birds use southern forests for
nesting and roosting. Many other vertebrate and
invertebrates also use cavities. Woodpeckers are the
primary cavity nesters and they provide the bulk of
cavities used by all other cavity nesters. Fire, wind
and tree growth form some cavities, but woodpeckers
excavate most of the cavities which other species
require. Cavity trees selected by woodpeckers
typically have some decayed heartwood and often some
decayed sapwood as well. Consequently, the importance
of their species to other cavity nesters cannot be over
emphasized. The longer rotations for hardwood and pine
trees greatly effects all cavity nesting species.

A special project was implemented here in 1973 for
the eastern bluebird population due to low population
levels which existed at that time. The eastern
bluebird population may have plummeted as much as 90%
due to shortage of natural cavities for nesting,
competition from house sparrows, starlings and
pesticides. Over 500 nesting boxes have been erected
at selected locations and maintained annually to
supplement natural cavities. A special research study
invelving the bluebird population has been conducted
here by a graduate student from the Department of
Zoology at North Carolina State University. The
research was directed towards determing the nesting

preferance of habitat types. Preferred nesting habitat
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was defined as being open-park—like stands of |ongleaf
pine followed by wildlife clearings and regenerated
areas.

Threatened and Endangered Species

RED—-COCKADED WOODPECKER: The red—cockaded
woodpecker, which is found at Camp Lejeune was listed
as an endangered species in 1870. It has the same
protection given the better known bald eagle and
whooping crane. Unlike other woodpeckers, the red-
cockaded roosts and nests in the cavities of living
pine trees. The bird needs older pine trees for its
cavities, and extensive pine forests to meet its
foraging requirements. Marine Corps Base has completed
formal consultation with the U.S. Fish and Wildlife
Service and has implemented a program designed é;
protect the red-cockaded and its habitat, as required
by Federal Law. The focus of the program is to protect
the tree root systems, soils and surrounding habitat of
the woodpecker.

Approximately 2512 acres of woodpecker habitat has
been marked for protection and habitat protection
measures have been implemented through an order
applicable to military training. Forest management
practices carry out the provisions of biological
opinions for managing the birds habitat.

Marine Corps Base initiated a research study for

the bird in 1985 which was contracted to North Carolina



State University. The research is aimed at determining
home range, population size and composition,
reproductive success and habitat use of respective
family groups. Thirty-six colony sites have been
located, of which 32 were occupied by at least one
woodpecker during the 1986 nesting season. Ninety-six
adults and 49 nestlings have been banded during the
first year of this study. There are 18 known unbanded
birds making a likely breeding population total of 104
birds. Fifty-two fledglings have been banded. Of the
32 active colonies, 8 had only 2 adult birds, 21
supported 3-7 adults, and 3 sites had only a single
adult bird. A total of 260 cavity trees have been
located and description data has been recorded for
these trees.

An annual roost survey at each woodpecker colony
was initiated in the late summer of 1980, after
fledgling had recurred and is continuing on an annual
basis.

AMERICAN ALLIGATOR: The American alligator ranges
throughout the southeast and federal protection has
improved the species status until most alligator
populations are only threatened. The species, however,
is considered endangered in its northern most range,
which includes all of North Carolina. Alligators
inhabit the wetland acres of Camp Lejeune, including

fresh, estuarine and salt waters.
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Nesting occurs above the tidal zone just within the
tree line and in close proximity to fresh water
streams. Nests are constructed from the most readily
available material in the immediate vicinity of the
site. Nests are constructed from surface litter
including locose peat, twigs, leaves, and sphagnums.

The nests average approximately 4 feet wide and 2 feet
high that are conical in shape.

Egg laying occurs in early July in the upper
portion of the mound where from 20-60 eggs are laid.
Vegetation is deposited over the eggs. Nests, eggs,
and the young are often protected by the mother.
Hatching occurs in early September. Young alligators
feed on invertebrates, aquatic insects and terrestrial
insects. Yearling and adult alligators feed on snakes,
turtles, frogs, birds, raccoons, muskrats and oppossum.

Long range management for the alligator includes
the maintenance and protection of wetlands, protection
of the species, and the development of a high level of
tolerance by those individuals directly affected by
alligators. Annual surveys were initiated on selected
creeks during 1977 to record the occurrance of
alligators. The surveys are conducted at night with
high beam lights to observe individual alligators.

Data is recorded on the frequency of sightings, number
of alligators and the size of each individual. Signs

are maintained at boat landings, bridges and fishing
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areas to make the public aware of the presence of

alligators. The signs also provide information
relative to the requirement for protecting alligators
as provided by the Endangered Species Act.

ATLANTIC LOGGERHEAD TURTLE: The Atlantic
loggerhead turtle is a large sea turtle with a reddish
brown to brown carapace (upper shell) and yellowish
plastron (lower shell). The forelimbs are paddle-
shaped with twoe claws. Mature males have a longer tail
than the hind flipper, while the tail of the female is
shorter. Maximum known size for the species is around
1,000 pounds, but 300 pounds and a carapace length of
30 inches is more usual. Loggerheads attain weights up

to 430 pounds in North Carolina.

Loggerhead turtles range from Nova Scotia to
Argentina, through the Caribbean and the Gulf of
Mexico. In North Carclina, they are found along the
entire coast April-November, vacating estuaries and
rivers as temperatures drop in early winter. It
frequents the open ocean, estauries, mouths of rivers
and barrier islands where the females come ashore to
lay eggs. The turtle feeds on fish, mollusks, sponges,
Jellyfish, squid, other animals, and some marine
plants.

Mating takes place in the water near nesting

beaches. Nesting occurs just above high water on open

beaches, usually seaward of the dunes, from late May to .
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mid August at Onslow Beach. There were 141 known nests
at Onslow Beach during the 1983-85 nesting season in
which 17,073 eggs were laid for an average cluth size
of 121 eggs per nest. The incubation period is 55 +to
70 days, with an average of 57-839% hatching success.
Eggs, under natural conditions, are subject to erosion
and predation from a variety of creatures including
raccoons, feral cats, dogs and even humans. Nests are
protected from all these elements at Camp Lejeune.
Hatchlings fall prey to a wide vareity of creatures
beth on the beach and in the water.

Accelerated destruction of beach nesting sites and
heavy nest predation, especially by raccoons, have
taken their toll of this species. Human use of meat
and eggs in some countries have also contributed
significantly to its decline. The loggerhead turtle is
listed as threatened and is protected under the
Endangered Species Act.

ATLANTIC GREEN TURTLE: The green turtle is a
medium to large sized turtle with a |light to dark brown
carapace having darker mottling. The plastron is
yellowish. The carapace of the young is black to gray,
with some brown on the margin of the shell and
flippers, and the plastron is dusky to white. The tail
of mature males is equal to or longer than the hind
flipper, while shorter in females. The species is

known to attain weights of 850 pounds and lengths of 60
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inches, but the usual weight is 300 pounds and

approximately 43 inches in length.

Essentially, the range of the green turtle is the
tropical waters from Massachusetts to Argentinea. The
species was once abundant in the waters at Beaufort but
is now only occassional along the entire coast and in
the sounds. The green turtle frequents the ocean and
estuarine habitats, entering sounds and rivers in
summer. It feeds in shallow water on algae, other
vegetation, fish, shrimp, and a variety of other foods,
and adults prefer vegetation, especially roots. Its
carapace is usually encrusted with barnacles.

This species was not known to nest north of the

Georgia coastline prior to 1980 when a green was found

nesting at Onslow Beach. This turtle was tagged on
both front flippers and she returned to nest 3 more
times that year during which she laid a total of 818
eggs. This same turtle returned to nest S5 times in
1985, laying a total of 892 eggs for an average of 1390
egqgs per nest. The hatching rate was 79% in 1985 or
786 of the 992 eggs successfully hatched. Incubation
usually takes from 55-65 days. Both the eggs and young
are subject to high mortality under natural conditions.
Green turtle breeding sites in the Caribbean have
been decimated by man and predators. This turtle is

widely used as a source of meat, eggs, and shell for

ornaments in some parts of its range. The green turtle .
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is undoubtedly, one of the most valuable reptiles known
to man. The green turtle receives the same protection
as the loggerhead turtle under the Endangered Species
Act.

ATLANTIC RIGHT WHALE: The right whale is a
critically endangered species. It is a moderately
large baleen whale up to 53 feet in length. It has a
black body with callosity tissue on the head and |ower
Jaw: no dorsal fin; underside of flukes are dark,
raises flukes when it dives; has a v—-shaped blow. A
remnant population remains in the western north
Atlantic and scientists believe that the population
winters off the southeastern states from Cap Hatteras
to northern Flordia. In the winter, sightings have
been made of mothers with calves close to shore.
Scientists estimate that 1-2 herds exist numbering up
to 100 individuals.

FINBACK WHALE: Endangered finback whales are
large, flat-headed baleen whales that may attain a
length of 79 feet in length. The body of the finback
is gray, with a white patch on the lower lip; v-shaped
chevron just behind the blowhole; dorsal fin 1/3
forward from tail; flukes rarely raised on dive; with a
tall slender blow. Finbacks travel in close groups of
three within loose herds of up to 200 animals feeding

on plankton and small fish.
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SEI WHALE: Also endangered, the sei whale is a
moderately large baleen whale ranging to 62 feet in
length. Its body appears shiny; dark gray on back,
often with an ovoid grayish white scare; white on front
of belly; with dark underside of flippers and flukes;
and a dark, medimum blow. Sei whales are not very
common in cold waters and may have a greater tendancy
than finback whales to enter tropical waters.

SPERM WHALE: Endangered sperm whales range to B9
feet in length and males grow significantly larger than
females. The body of this species is dark brown;
wrinkled in appearance; large bulbous head; rounded
hump on back followed by knuckles, flukes raised on
longer dives; with single oblique blow projected to the
left of head.

Consultation with the National Marine Fisheries
Service has been conducted for whales as required under
Section 7 of the Endangered Species Act. The
consultation centered around live firing exercises into
offshore waters within the Browns Island Target and
Bombing area. A non—jeopardy biological opinion was
rendered under the provision that aerial flights would
be conducted prior to live firing into offshore water
during the fall and spring migration periods.
Freshwater Fish

The basic management program for freshwater fish is

carried out in 11 ponds on the Base. These ponds




contain 35.5 acres of water. Management activities

include good pond construction, proper stocking ratio,

good fertilization programs and proper harvest of

annual fish production.

Fish species utilized are largemouth bass,
bluegill, redear sunfish, and channel catfish. Ponds
are sampled periodically to assure that a balanced fish
population is maintained.

Pond management for freshwater fishes is a dynamic
process that requires constant review of fishing
pressure, population trends, and problem areas such as
aquatic weed infestations, oxygen deficiencies, and
trash fish contamination. Base management programs are

designed and administered to recognize those needs.
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ITI. LONG RANGE NATURAL RESOURCES MANAGEMENT

A. LAND USE MANAGEMENT CONCEPT, POLICIES AND LONG RANGE
MANAGEMENT GOALS AND OBJECTIVES

While effecting change in the primary military land
use patterns within the complex is not within the scope
of this plan, land use management is a critical area of
concern for improving the natural resources management
program. There are many alternatives available for the
protection and utilization of the natural resources of
Camp Lejeune. There are a large number of officials
constantly making decisions which affect what happens to
any given acre of land. As a minimum, natural resource
managers must ensure that these officials are provided

adequate, up—to-date scientific information on how their

decisions both impact on or impacted by natural
resources management goals and objectives. Because this
plan constitutes a revision of a guide to an exisitng
program, widely recognized as sound and effective, there
are not any major changes in program objectives and
direction. However, improved coordination between
various land managers within the Camp Lejeune complex is
an obvious area where major inputs of management time
and energy are required. Specifically, emphasis should
be placed on improvement of programs related to the
utilization and maintenance of unimproved grounds, most
of which are committed to military training ranges and

maneuver areas. It should be noted, that while the

existing plan does not emphasize this requirement,
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program review indicates that in fact, this emphasis and

direction are already developing. However, it is

important that these program changes and existing formal
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