
IN NJRTH CAROLINA 

1 2 
J. M. Hefner and K. K. r-mrhead 

lu.s. Fish and Wildlife Service, 75 Spring Street, 

Suite U76, Stl., SUite U76, Atlanta, Georgia 30303 

4rhe University of Georjia, Savannah River Ecology 

Laboratory, Dra~r E, Aiken, South carolina 29802 

Abs~2ct: ~ National W2tlands InlJentory of the u.S. Fish and Wildlif~ 

Service, in Q:)Operation with the ~th carolina Depa.rtrrent of 

EnlJironma~tal, Heal:h and Natural Resourco-s, is preparing large (1:24,000) 

scale 'Etlam maps for North carolina. To date, the mapping effort has 

been a::mcentrated in the area fran the ()Jter Bani<s westward into Dur~ 

County. Of the 470 rtaps oowring the araa, ill are curr~tly available. 

The basic data fran -nic."l the traps haw b=en prepa.r9d is high altitude 

1:58,000 scale infrared photography ta<en during th~ winters of 1981, 1982, 

and 1983. Field checking has been oonducted to confirm interpretable 

photogr~ic signatures and to det.e!"rnine the acc-..rracy of the maps. 

W~lands have been classified in accordance with Watlands and Oeeowater 

Habitats of the United States by C~din et. ale Pocosins are classified 



into sevaral \Etland categories depending 00 the life form of the cXmi.nant 

vegetation. The naps have been widely distributed and used for a vari~ty 

of purposes, including site specific evaluations, university research 

projects, land use studies, etc. Wetlarrl naps can be ordered by calling 

l-800-US~-MAPS, by contacting the Soil and water Conservation Division of 

the Depa.rt.llent of Envir·:)rurent, Health and Natural Resources in Raleigh, 

North Carolina, or by contacting the Regional Office of the u.s. Fish and 

Wildlife service in ~tlanta, Georgia. 

K~ ~ds: Maps: North Carolina; pxosins: \Etlands 

INI'ROOUC!'ION 

The National Wetlarrls Inventory (NWI) Project of the U.<;. Fish and Wildlife 

SeriTice (SeriTice) has been actively praparing \Etland naps and developing 

related products since 1979. The ~ is the fourth in a series of \Etland 

inventories conducted by t.i-}e Ferleral G:Jvennent. 'l\o,o preiTious iIlventories, 

in 1906 and 1922, by the Depa.rt.1Ie!lt of &.gricultilral \Ere designed to ' 

identify lands that could be drained for Ct'09 production. The Se..~ice 

COndllct.ed an inventory in 1955 to locat,~ wetlands ~rtant to wil:HiEe, 

especially t.ete.cEowl (Shaw and Fredine, 1956). Wilson (1962) p.lblished t.~e 

infocmation gatherad by the Service for ~cth Carolina, including oounty 

maps 00 which the ~tlands \Ere delineated. 
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The ~ began production of IICdern ~tland I1BpS for North carolina 

in 1983. After a slow start, c::x:::ItpOurXied by extensive revisions to the 

initial naps, CNer 400 I'IBPS are rr::::M available for eastern North carolina. 

~ther 60 reaps wi 11 be ready in the surnn:r of 1990. 

MAPPIl'li PROCEOORES 

Mapping of v.etlands and dee!?Wiiter habitats by the ~ is a v.e11 establ {shed 

seven step process. These steps are listed below. 

1. Preliminary field investigations 

2. Photo-interpretation of high-altitude photography 

3. Review of existing v.etlands information 

4. Quality control of interpreted photographs 

5. Draft I'IBP prodllction 

6. Interagency review of draft I'IBPS 

7. Final nap proJuction 

Preliminary field investigations enable photo-L~terpreters/biologists to 

cbtain first hand knowledge about the ~tland types that they will 

delineate. ~ ial photographic signatures ar~ ~~ directly to the 

grOl.lOO. cover. Once familiarity with the signatures has bean established, 

photo-interpcetation begins. 
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Pootographs used for the inventory in North Carolina are 1: 58 ,000 scale 

rolor infrared taken in 1981, 1982, and 1983. The P1otographs are viewed 

stereoscopically under four power magnification and the wetlands are 

delineated on clear avlar overlays attached directly to the photographic 

transparencies. The interpreters review and utilize a variety of plblished 

materials to assist them in ma<ing accurate delineations. ~t a ~nimum, 

County Soil Surveys and topographic maps are oonsulted. If available, 

reports such as those by Otte and In;ram (1980) or Sharitz and Gibbons 

(1982) are also studied. 

Completed interpretations are then reviewed for accuracy and regional 

consistency at the Re:}ional Office of the Service in ~t1an1:a and then for 

national oonsistency at t."le ~ Project Office in St. Petersburg, Florida. 

If satisfactory, the line work and classification oodes are transferred to 

1:24,000 scale O.S. Geological Survey topographic base maps forming the 

draft wetland map. The process from field investigation to draft maps 

oormally takes a full year. 

The draft ccrcq;x:>site map:; ar: distributed to any agency which has in:licated 

a desire to review t."lan. The DhTision of Soil and Water Conservation 

(Division) distributes map copies throughout the North Carolina Depart.n:nt 

of Envirorment, aealth, and Natural Resources. SiImlltaneously, t.l-te Service 

serrls naps to the Arr.rrj Corps of En;ineer:;, the Soil Cooservation Service, 

the Envirorurental Protection ~ency, and others. We have fourrl this 
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interagency review to be the single mst important step in assuring that 

the naps are ac:curata and usable. : For the initial naps i.-l North carolina, 

multi -agency review parties spent me full day dlecking each 1: 24 , 000 scale 

wetland map. CUrrently, aver a half day is invest-cod in cher--king each crap. 

After field dlecking, e:iitorial ~ts are CDIl'piled, craps are corrected, 

and final na9S are prepared and distributed. 

Success in preparing accurate naps can be attributed in part to the S'.l9port 

and oooperation affordad to the ~ by the Division. The Division provides 

logistical support and wetland expertise during prelincinary field 

investigations, coordinates and oorxlucts field reviews of draft naps, and 

e:iits the draft maps. In addition, the Division serves as the coordination 

point for all NWI activities within tM State. 

MAP DISTRIaaI'ION 

Over the years, the ~ has di:itributed nearly ooe ncillion nap oopies. 

'I\t,enty-one State-run di:itribution centers have also bee.'l established to 

make naps readily accessible to local users. The Division, which already 

provides maps to sister agencies, is oonsid~ring beccming SP.lch a center. 

In the mean time, information 00 ma9 availability and ordering can be 

obtained by calling toll free l-aOO-USA~, which oonnects to t.'1e ~ntral 

user assistance facility of the United States Geological Survey. 
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~LAND CIASSIFlCATION 

The NW! maps describe wetlands and other aquatic features in accordance 

with Classification of wetlands and Deepwater Habitats (Cowardin et al., 

1979). Although this clas~ification defines ·~tlands differently from the 

Federal regulatory agencies, c::mronalities in tbe definitions exist. Both 

definitions identify wetlands in terms of !1ydric soils, hydrophytic 

vegetation, and ~riodic saturation or flooding cirring the growing season. 

The de3criptive p:xtion of t."e classification is hierarchical and can be 

complex, necessitating same training or experience in its application 

before the maps are easily urrlerstood. 

Pooosins are not readily differentiated from associated wetlands 

on the ~ rraps for sev-aral reasons. First, \tP-tland scientists and 

l.aOO rranagers are not in general cqreenent on .tlich landscape features 

(soils, wgetative a::mnunities, or gearorphologies) a:mstitute 

pocosins. Second, pxo3ins rray be classified the same as similarly 

vegetated wetlands, such as Carolina bays or interdunal swales. 

Third, irrlividual pxosins rray be divid-~ into a variety of 

classification types, depending 00 the life form (trees, shrubs, 

eme.rgents) of the daninant vegetation. Table 1 lists the nest c:::mron 

alphanumeric codes for pocosin habitat:;. The Division has developed 

"User Notes" describing wetland habitats and their classifications to 

assist in a:rq;>rehending the ma;>s. 
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Although ~ mps cb rot del~neate jurisdictional limits of \retlands, 

they have been used for a variety of other p.1I'pOses. Maps are first 

and foremost a planning tool providing land managers and \retland 

scientists a starting p:>int. In general terms they describe what 

and where the \retlands are. The traps cannot, l'rJwever, 9lpersede 

detailed site specific studies 9lch as those necessary to delineata 

Federal jurisdiction (Federal Interagencj Ccmnittee for Wetland 

Delineation, 1989). ~ naps halJ'e been usad for cxrrprehensi'Je 

land use planning, oil spill oontingency planning, environnental 

tmpact assessments, permit reviews, facility and corridor siting, 

analysis of wildlife habitat, land acqui~ition, trend studies, and 

historic documentation. 

~IONAL ~LANDS INVENroRY DIGrr 1U, DATABASE 

Recognizing t.l-}at large voll.lrles of cxrrplex cartographic information ' 

can ncre readily be utilized through autanatad analyses, the ~ is 

cxmst.r'l.lcting a georefe.r~ digital database to be used with 

geographic information syst~ns (GIS). Nationally, the ~ has 

digi:izsd over 4,000 map5 ~va-ring about 7 percent of the oontinental 

Unite:3. States. The ~ is beginning to digitize \retland aBt'S for 
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North Carolina, starting at Albemarle-Pamlico PC..ninsula area and 

expa.rrling as funding parmits. Digital files can be plrchased 

through the St. Petersbllrg Office of the~. These data will be 

available CXl ltBgnetic tape in M)SS export, DUB optional, ErAS, or 

mE formats. CUstom 1lB;> products and data analyses can also be 

purchase:.i. 

Digital files can be manipulated to dete~e relationships betweo-n 

napped information such as soils, veget.ation, topography, and land 

use. The limitation is the availability of digital data, Le., 

county soil surveys or ~ ltBps. We have begun to utilize a GIS 

app~oac~ to investigate these relationships at a landscape level. 

The following project ~ developed to determine relationships between 

\o/e~lands and hydric soils b coastal North carolina. Pocosin specific 

intonation can be derived fran the data, oo\o/e~r, the data \lIOuld 

have been entered in a different format if the study had been ~sin 

specific. 

WETLANDS AND H'lIXUC SJILS Sl'UDY 

St:.ldy ~a: Washington and Tyrrell Counties ar:! locat~ CXl the 

Albemarle-Pamlico Peninsula in the lower Coastal Plain of North 

Carolina. The peninsula is a low-lying, tidewatar region 
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characterized by p:x:Irly drained mineral soils of the Pamlico 

Plain wi t.h large areas of organic soils tNhich cx:cur en 

int&S tream divides or broad flats (Daniels et ale 19 84 ). 

Washington and Tyrrell Counties are adjacoJlt counties in the 

oorthern tx'rtion of the peninsula. The Suffolk Scarp occur::; in 

the 'EStern part of Washington County. 

Methods: County soil surveys and ~ naps 'Ere used to create 

digital fi les. The soils ~re digitized according to the great 

~oup clasai£ication in soil taxonomy (Soil Conservation 

Servi:.-e, 1975) rut ~..re consolidated into soil orders for this 

re?Qrt (Table 2). The ~ \Etlands 'Ere oonsolidated into 

broad ~ec:ation rover types (Table 3). The data were entered 

inco a GIS by digitizing the maps en a GTCO Digipad (Model 

3648~, cm:o Corporation, Coll.lilt>ia, MO). The GIS data layer:; 

'Ere created, nanipulaLod, and analyzed using ElIDAS software 

(Version 7.3, ElIDAS Inc., ~Uanta, ~) 00 a ~ Deskpro 386 

microcanputer (Ccmpaq Canputer Corporation, Houston, 'IX). 

Wetland vegetation oomm~lities occurring en differant soil types 

were identif ied by rratrixing t.~e wetlands and soils data. The 

resulting data set has unique valuas corresponding to the 00-

ocC'..lrCence of the t'NO or i':1in3.1 data dets. Visually the result 

is a map overlay with new val~ that can ba numerically 

quantified. 
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Results and Discussion: WaShington and Tyrrell Counties have 

extensive areas of hydric soils (Table 2). Organic soils 

(Histosols) accounted for approximately 42 percent of the total 

land area of the two counties. Histosols w:re located in the 

interstre&n divides but were also found in the floodplains of 

blac<Water rivers. Hydric Inceptisols and Ultisols fringed the 

Histosols in the interstream dividA-s. The hydric soils of these 

three soil orders represented 87 per~..J1t of the total land area 

and 96 percent of the total hydric s:>il acreage. The zonation 

from organic soils to ~neral soils followed no obvious pattern 

at this level of classification. 

E-llergreen scrub-shrub wetlands ac:::ounted for approximately 

4 per::ent of the total wetlands i., both oounties (Table 2). 

Tills W9.S surprising since tx>CQSins are frequently tho"l.lght of as 

e·ler;r~..n shrub }x)gs, and this area of ~th Carolina is notad 

for p:>COsins. Lik..~se, gi veIl the er...ansi ve area of or·;anic 

soils, ~ anticipated larger areas of evergreen cr mll'Ced scrub

shrub wetlands. 

Over 90 percent of the wetlands in both oounties IEre delineated 

as forested wetlands. ~roximately 30 ~rcent of the wetlands 

in Tyrrell County were evergreen forest...cod wetlands axrpared to 

5 percent in Washington County. A large proportion of IEtlands al 
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rrUneral hydric soils in Washington County had previously been 

drained and cleared. Recent a:mvo-rsions of ~tlands 00 acganic 

soils have resulted primarily in losses of evergreen forested and 

scrub-shrub ~tlands. 

The p:>eosin types described by Otte (1987) were o::mnunities 

daninated by needle- and broad-leaved evergreen trees and shrubs. 

The corr~lations between evergreen forested or scrub-shrub ~tlands 

and organic soils (Table 4) ~-re the highest observed for all 

combinations of hydric soils and vegetation cover types in this 

study. Errergent rrarsh ~tlands located 00 organic soils 'Ere 

fourrl primarily in the blackwater river floodplains of the 

~lligator River in Tyrr~ll County. 

~stablishing ~~e relationships between hydric soils and wetland 

vegetation has been the focus of several fi~ld research efforts 

supported by the U.S. Fish and Wildlife Service (Christensen et ala 

1988; Erickson and Leslie, 1988). The results of those studies 

~re rrore quantitative, ba.:ied 00 incU·"idual plant species and 

soils. We evaluated the relationships at a landscape level using 

mapped hydric soils and wetlands information. OUr approach is 

highly deperxlent 00 the accuracy of C!B.p~ information and the 

format of enti-Y. The data could have been digitized at the soil 

aeries level of soil classification and vegetation by each 
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comnunity type (see Table 1 , for ex.arr;>les). Regardless of format, 

the GIS approach is an 'excellent oornpliment to field studies and 

can be used to eK&~ne ' soil/plant relationships at a much bcoader 

scale. 

OONCLUSION 

Wetland mapping will continue in North carolina with the oornpletion 

of the entir~ state by 1998 as dir~ted by the 'E)rerg~ncy Wetland 

Resources ~ of 1986. COOperati ve funding fran other 9=l\1ernmental 

sources will be used to accelerate aapping progress. ~t present, 

wetland naps are available in the areas of greates t 'Etland densities 

and of critical concern in North carolina. Maps, i'Dwever, are ally 

a tool whose utility is det;rmined by the creativity of those interest-~ 

in using them. On;oing studies by Mark Brinson and his as;;ociatas at 

East Carolina University ex;3Ctlplify innovative map uses. Nc::M is the 

ti~ to analyze the napped data. At a minimum, aeas.rrerrents sho~ld 

be tal<e!'l to determine t.'e acreages of wrious wetland types and their 

locations by watersheds and counties. Without this information, 

scientists and adnUnistrators will be unable to determine the impact3 

of pcopoo3ed 'Etland rranagerrent programs. Uncertainty of this type 

ultimately leads to failure of any proposal W1ich aust be sanctioned by 

legislative process. 
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Alphanurrer ic 
COOe 

PEMlB 

PSS7B 

PSS3B 

PSS6/7B 

PSS4B 

PF04B 

P?04Bg 

PF07B 

~le 1. Commonl; used pocosin classifications. 

Classification 

Palustrine, emergent, persistent, 
sat!lI'ated 

Pal us tri ne , scrub-shrub, evP...rgreen, 
saturated 

Pal uc;trine, scrub-shrub, broad-leaved 
evergreen, saturated 

Palustrine, scrub-shrub, d&.:iduous 
and evergreen, saturated 

Palustrine, scrub-shrub, needle
leaved evergreoJl, saturated 

Palustrine, forested, needla-leaved 
e\1ergreen, saturated 

Palustrine, forested, needle-leaved 
e~..rgreen, saturated, acid 
(unique to Chamaecyoa.r is thyoides) 

Pal ust.c ine, fores tad, everg rae n , 
saturated 
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Table 2. Hydric soils in Washington and Tyrr-all Counties by soil order. 

Soil Order Washington Tyrrell 

--ha (% of land area)-

Alfisols 3,158 ( 3.5) 1,515 ( 1.5) 
Entisols 1,140 ( 1.3) 811 ( 0.8) 
H istoso 15 26,412 (29.5) 53,644 (53.0) 
Irx::eptisols 14,704 ( 16.4) 12,728 (12.6) 
U1tisols 30,340 <33.8) 28,148 (27.8) 
N::xl-hydric 13,883 (15.5) 4,428 ( 4.4) 
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Table 3. Wet1arxls of Washington and Tyrrell Counties by vegetation oover 
types. 

Vegetation Cover Type Washington Tyrrell 

--ha (% of ~t1an:is )--

Forested 
~vergreen 830 ( 4.7) 16,297 (30.0 ) 
Deciduous 13 ,481 (76.3) 17,288 (31. 3) 
Mixed 2,332 (13.2) 17,786 (32.2) 

Scrub-shrub 
Evergreen 742 4.2) 1,933 3.5) 
Deciduous 8d 0.5) 608 1.1) 
Mixed 124 0.7) 622 1.1) 

Errergent t-1arsh 71 0.4) 442 0.8) 
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Table 4. Relationship between Histosols ard p:x::osin vegetation oover types 
(plTct) • 

VEgetation Cover Type Washington Tyrrell 

-% of pvct in histosols--

Forested 
Evergreen 91 94 

Scrub-shrub 
Evergreen 99 98 
ML'tad 40 96 

Erre.rgent Marsh 63 75 
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