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ECOLOGICAL CHARACTERIZATION OF TBE SEA ISLAND COASTAL 

REGION OF SOUTH CAROLINA AND GEORGIA 

E X E C U T I V E  SUMMARY 

This document highlights r e s u l t s  of the s tudy  e n t i t l e d  "An 
Ecological Characterization of t h e  Sea Island Coastal Region of 
South Caro l ina  and Georgia '' and is in tended  t o  provide an over- 
view of t h e  s tudy and t o  f a c i l i t a t e  use of the f u l l  report. The 
r e a d e r  who desires more d e t a i l  or documentation of t h i s  summary 
is d i r e c t e d  t o  t h e  f i n a l  products of t h e  s tudy ,  which inc lude  
t h r e e  volumes of t e x t ,  an atlas, a d i r e c t o r y  of data sources, 
and a computerized bibliography. 



I N T R O D U C T I O N  T O  THE S T U D Y  

The S e a  I s l a n d  C o a s t a l  Region o f  South  C a r o l i n a  and Georg ia  
is r i c h  i n  n a t u r a l  r e s o u r c e s ,  i n c l u d i n g  modera te  c l i m a t e ,  drama- 
t i c  s c e n i c  q u a l i t i e s ,  f e r t i l e  s o i l s ,  w a t e r ,  f i s h ,  w i l d l i f e  and 
m i n e r a l s .  Those r e s o u r c e s  are v a l u a h l e  f o r  a v a r i e t y  o f  o f t e n  
c o m p e t i t i v e  u s e s ,  i n c l u d i n g  a c t i v e  and p a s s i v e  r e c r e a t i o n ,  t r a n s -  
p o r t a t i o n ,  a g r i c u l t u r e ,  commercial f i s h e r i e s ,  i n d u s t r i a l  develop-  
ment ,  p r e s e r v a t i o n ,  and s o  f o r t h .  

A s i g n i f i c a n t  t r e n d  i n  t h e  management and development of  
c o a s t a l  r e s o u r c e s  is t h e  growing r e a l i z a t i o n  t h a t  r a t i o n a l  d e c i -  
s i o n s  and f i n a l  judgements can  be made o n l y  when a l l  a v a i l a b l e  
i n f o r m a t i o n  on l o c a l  env i ronmenta l  c o n d i t i o n s  is c o n s i d e r e d .  
T h i s  t r e n d  r e c o g n i z e s  t h e  need f o r  a  h o l i s t i c  approach and h a s  
promoted t h e  ecosys tem concep t  i n  n a t u r a l  r e s o u r c e  management. 

Recogn i t ion  of  t h e  need f o r  an e c o l o g i c a l  approach i n  manag- 
i n g  c o a s t a l  r e s o u r c e s  h a s  developed from i n c r e a s i n g  e v i d e n c e  t h a t  
man's  u t i l i z a t i o n  of  t h i s  environment  h a s  b rough t  about  m a j o r ,  
y e t  o f t e n  s u b t l e ,  changes  i n  t h e  f u n c t i o n i n g  of  ecosys tems .  I n  
o r d e r  t o  p e r p e t u a t e  t h e  economic,  a e s t h e t i c ,  and b i o l o g i c a l  v a l -  
u e s  o f  c o a s t a l  ecosys tems ,  w e  must u n d e r s t a n d  t h e i r  f u n c t i o n a l  
r e l a t i o n s h i p s .  Modern eco logy  is a ' ' systems e c o l o g y , "  o r  a  hy- 
b r i d i z a t i o n  o f  b o t h  e c o l o g y  andsys temsmethodo logy .  The t h e o r y  
b e h i n d  t h i s  approach embodies an i m p o r t a n t  e c o l o g i c a l  p r i n c i p l e :  
an e c o l o g i c a l  sys tem is comprised  of  many components,  no one  of  
which can  be a l t e r e d  w i t h o u t  a f f e c t i n g  t h e  t o t a l  s y s t e m ,  s i n c e  no 
one  p a r t  f u n c t i o n s  i n d e p e n d e n t l y .  By i n c l u d i n g  a f u l l  a s sessment  
o f  t h e  t o t a l  ecosys tem,  management e f f o r t s  - a t  b o t h  t h e  f i e l d  
and a d m i n i s t r a t i v e  l e v e l s  - can be d e s i g n e d  t o  maximize t h e  eco- 
nomic, s o c i a l ,  and b i o l o g i c a l  b e n e f i t s  d e r i v e d  from n a t u r a l  re- 
s o u r c e s .  Recogniz ing  t h i s ,  t h e  U.S. F i s h  and W i l d l i f e  S e r v i c e  is 
employing t h e  ecosys tem concep t  a s  a  h o l i s t i c  mechanism f o r  man- 
a g i n g  n a t u r a l  r e s o u r c e s  and is d e v e l o p i n g  e c o l o g i c a l  c h a r a c t e r i -  
z a t i o n  a s  one  b a s i c  t o o l  f o r  t h i s  a p p l i c a t i o n .  

C O N C E P T  OF E C O L O G I C A L  C H A R A C T E R I Z A T I O N  

An e c o l o g i c a l  c h a r a c t e r i z a t i o n  is a s y n t h e s i s  of  e x i s t i n g  
i n f o r m a t i o n  and d a t a  s t r u c t u r e d  i n  a  manner which i d e n t i f i e s  
f u n c t i o n a l  r e l a t i o n s h i p s  between n a t u r a l  p r o c e s s e s  and t h e  v a r i -  
o u s  components of an ecosys tem.  O b j e c t i v e s  o f  t h e  S e a  I s l a n d  
E c o l o g i c a l  C h a r a c t e r i z a t i o n  a r e  t o :  



1) assemble, r ~ v i m ,  swld syn- 
$hasise existing bfological, 
phys ica l ,  and saciaec6~6rnic 
-&Parmat ion and establish a 
sound infomatioh base for 
decisionmaking; 

2)  identify and ,de~cribe vari- 
ous campanemts (suhaysterns, 
habitats ,  comuaAties, and 
key specfes) in this aoastal 
ecoayktm; 

3 )  describe major physical ,  
biological, and suciseco- 
namic components and i n t e r -  
actions ; 

4)  dedcriba .kaown aad poten- 
t i a l  ecosystem responses 
to marr-induced changes ; a'nd 

3)  i d e n t i f y  major infomat i on  
deiicisnciee for furth62 
study and decisionmaking 
needs. 

Ecological characterizations are designed primarily to as- 
sist coastal resource managers engaged in comprehensive planning 
efforts such as assessment of the environmental impacts of devel- 
opment in the coastal zone. Other applications include the prep- 
aration of mitigation procedures and development alternatives. 
Characterization also provides an immediate data base for speci- 
f 5 c  action programs (offshore oil and gas development, coastal 
construction permit reviews, etc.) and guidance in selecting 
parameters that need study for further defining coastal ecologi- 
cal systems. 



S E A  I S L A N D  E C O L O G I C A L  C H A R A C T E R I Z A T I O N  

I n  F e b r u a r y  1977 ,  t h e  U.S. F i s h  and  W i l d l i f e  S e r v i c e  con- 
t r a c t e d  w i t h  t h e  Mar ine  R e s o u r c e s  D i v i s i o n  o f  t h e  S o u t h  C a r o l i n a  
W i l d l i f e  and  Mar ine  R e s o u r c e s  Depar tment  t o  d e v e l o p  an e c o l o g i -  
c a l  c h a r a c t e r i z a t i o n  fo r  t h e  S e a  I s l a n d  C o a s t a l  Region of  S o u t h  
C a r o l i n a  and G e o r g i a .  The p r o j e c t  a r e a  i n c l u d e s  t h e  coastal 
t i e r  of c o u n t i e s  be tween t h e  Georgetown/Horry c o u n t y  l i n e  i n  
n o r t h e r n  S o u t h  C a r o l i n a  s o u t h  t o  t h e  S t .  Marys R i v e r  o n  t h e  
G e o r g i a l F l o r i d a  b o r d e r ,  and  t h e  t h r e e  lowland  c o u n t i e s  o f  D o r -  
c h e s t e r ,  B e r k e l e y ,  and  Eff ingharn ( F i g u r e  1 ) .  

The S e a  I s l a n d  E c o l o g i c a l  C h a r a c t e r i z a t i o n  is d e s i g n e d  t o  
y i e l d  p r o d u c t s  t h a t  w i l l  assist d e c i s i o n m a k e r s  i n  e v a l u a t i n g  
and  p r e d i c t i n g  i m p a c t s  o f  man-induced p e r t u r b a t i o n s  ( e . g . ,  o i l  
and  g a s  deve lopmen t ,  d r e d g i n g  and  f i l l i n g ,  water r e s o u r c e  p ro -  
j e c t s )  and, i n  g e n e r a l ,  c o a s t a l  zone  p l a n n i n g .  The s t u d y  i d e n t i -  
f i e s  c r i t i c a l  h a b i t a t s  and  s e n s i t i v e  l i f e  h i s t o r y  s t a g e s  o f  i m -  
p o r t a n t  s p e c i e s ,  a d d r e s s e s  f u n c t i o n a l  i n t e r a c t i o n s  a t  t h e  h a b i -  
t a t  l e v e l ,  and  p r o v i d e s  s o c i o e c o n o m i c  i n f o r m a t i o n  r e l a t i v e  t o  
t h e  coastal e n v i r o n m e n t .  

The o v e r a l l  framework f o r  t h e  p r e p a r a t i o n  o f  e c o l o g i c a l  
, c h a r a c t e r i z a t i o n  materials is p r o v i d e d  b y  c o n c e p t u a l  mode l s .  

T h e s e  c o n c e p t u a l  models  h a v e  been  m o d i f i e d  f o r  i n c l u s i o n  i n  t h e  
f i n a l  p r o d u c t s  t o  f a c i l i t a t e  u n d e r s t a n d i n g  o f  e c o s y s t e m  func -  

' t i o n s .  To accommodate t h e  b r o a d e s t  r a n g e  o f  p o t e n t i a l  u s e r s ,  a 
t h r e e - t i e r  model p r e s e n t a t i o n  is u s e d  a n d  i n c l u d e s  t h e  f o l l o w i n g  
e l e m e n t s  f o r  e a c h  e c o s y s t e m :  

1 )  a t e c h n i c a l  e n e r g e s e  model d e m o n s t r a t i n g  e n e r g y  
f l o w  i n t o  and  w i t h i n  t h e  s u b j e c t  e c o s y s t e m ,  
f u n c t i o n a l  r e l a t i o n s h i p s  among r e p r e s e n t a t i v e  
components  o f  t h e  s y s t e m ,  and  f l o w  o f  e n e r g y  i n  
v a r i o u s  fo rms  f rom t h e  s y s t e m ;  

2 )  a less t e c h n i c a l  p i c t o r i a l  model o f  t h e  same 
e c o s y s t e m  i l l u s t r a t i n g  r e p r e s e n t a t i v e  f l o r a  and  
f a u n a ;  and  

3 )  a r e p r e s e n t a t i v e  f o o d  web i n d i c a t i n g  trophodynam- 
ics w i t h i n  t h e  s u b j e c t  e c o s y s t e m .  
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Figure 1. The Sea Island Coastal Region of South Carolina and 
Georgia. 



O R G A N I Z A T I O N  OF F I N A L  PRODUCTS 

Several products were developed from the Sea Island Ecologi- 
cal Characterization effort, as follows: 

1) Characterization Atlas - the Atlas is an over- 
sized document (28 x 42 in) that presents data 
in condensed form in several series at scales 
ranging from 1:24,000 to 1:1,000,000. The Phys- 
iographic Series (1:100,000) describes wet- 
lands, physiographic features, ecological habi- 
tats, and land use. The Geology Series pre- 
sents stratigraphic, structural, and geophysi- 
cal information about the characterization area 
at several scales. Two topographic series at 
1:250,000 and 1:100,000 depict various wild- 
life, archeological and recreational resources, 
military and educational institutions, water 
quality, spoil disposal, utilities, railroads 
and airports. Enlargements of the five major 
urban areas give more detailed info-,,.-+ion on 
industries, point source discharges, power 
plants, etc. All maps are printed in color. 

2) Directory of Information Sources - this docu- 
ment identifies and describes major data 
sources relevant to the ecological characteri- 
zation of coastal South Carolina and Georgia. 
The main purpose of the Directory is to guide 
users to known sources of data pertinent to 
specific subject areas. It is intended to 
serve as a referral service between groups or 
organizations with differing needs and types 
of expertise. 

3) Bibliography - a computerized bibliography of 
over 8,000 references has been assembled as a 
central component of the Sea Island Character- 
ization. The system is designed for periodic 
updating, and all entries can be retrieved in 
a variety of ways, including key word and 
author searches. 

4) Narrative Volumes - detailed narrative treat- 
ment is provided for the three major ecosystem 
components: the physical, socioeconomic, and 
biological features of the Sea Island Coastal 
Region. Because conceptual models are partic- 
ularly valuable in identifying ecosystem com- 
ponents and in relating their functional sig- 
nificance and regulatory processes, appro- 
priate sections of the narrative text are pref- 
aced by exemplary models. These models serve 



as a t o o l  t o  promote unders tanding  of t h e  func- 
t i o n a l  r e l a t i o n s h i p s  w i t h i n  and between systems, 
and t h e  impacts  of v a r i o u s  impingements and per-  
t u r b a t i o n s  on t h e i r  components. N a r r a t i v e  
materials are a r ranged  as  fo l lows:  

a )  P h y s i c a l  f e a t u r e s  - detailed t r e a t -  
ment is provided f o r  t o p i c a l  a r e a s  
such a s  c l i m a t e ,  physiography,  geo- 
l o g i c  h i s t o r y  and s t r u c t u r e ,  coas t -  
a l  and nearshore  e r o s i o n  and depo- 
s i t i o n ,  hydrology,  and d e s c r i p t i o n s  
of i n d i v i d u a l  c o a s t a l  islands of t h e  
s t u d y  area. 

b) Socioeconomic features - data are 
p re sen ted  on popu la t ion ,  l a b o r  f o r c e  
c h a r a c t e r i s t i c s  and t r e n d s ,  t r a n s -  
p o r t a t i o n ,  i n d u s t r i a l  development, 
a g r i c u l t u r a l  p r a c t i c e s ,  p u b l i c  u t i l -  
i t ies ,  energy r e s o u r c e s ,  f i s h  and 
w i l d l i f e  conse rva t ion  and u t i l i z a -  
t i o n ,  and r e c r e a t i o n a l  r e s o u r c e s .  

c )  B i o l o g i c a l  f e a t u r e s  - t h i s  s e c t i o n  
d e s c r i b e s  b i o t i c  components a long  
e c o l o g i c a l  l i n e s .  T h i s  approach 
f a c i l i t a t e s  t h e  t r ea tmen t  of major 
co rnun i ty  o r  h a b i t a t  types,  and 
g e n e r a l l y  d e a l s  w i t h  organisms a t  
t h e  popu la t ion  l e v e l ,  Func t iona l  
r e l a t i o n s h i p s  and a r e a s  of ecolog- 
ical s e n s i t i v i t y  are stressed. 



A summary o u t l i n i n g  d e t a i l s  o f  e a c h  volume i s  p r e s e n t e d  be- 
low. T h i s  material r e p r e s e n t s  a  condensed b u t  d e s c r i p t i v e  table 
o f  c o n t e n t s  f o r  t h e  documents.  

VOLUME I :  P H Y S I C A L  F E A T U R E S  OF THE C H A R A C T E R I Z A T I O N  A R E A  

C h a p t e r  One - I n t r o d u c t i o n  

The m a t e r i a l  i n  t h i s  volume is w r i t t e n  t o  complement Volumes 
I1 and 111. S p e c i f i c  g e o l o g i c a l ,  p h y s i c a l ,  g e o g r a p h i c a l ,  and 
chemica l  d a t a  are p r e s e n t e d  t o  i l l u s t r a t e  t h e  c u r r e n t  env i ronmenta l  
s t a t u s  of  t h e  i s l a n d s ,  e s t u a r i e s ,  and sounds  of  t h e  Sea  I s l a n d  
C o a s t a l  Region.  Whenever p o s s i b l e ,  h i s t o r i c a l  d a t a  a r e  i n c l u d e d  
f o r  comparison w i t h  c u r r e n t  d a t a  o r  t o  i l l u s t r a t e  long-term t r e n d s .  
F u t u r e  p l a n s  f o r  development ,  i f  a v a i l a b l e ,  a r e  a l s o  i n c l u d e d .  

C h a p t e r  Two - Regiona l  Geology 

T h i s  c h a p t e r  c o v e r s  t h e  g e n e r a l  geology o f  t h e  Sea  I s l a n d  
C o a s t a l  Region,  r a n g i n g  from a  d i s c u s s i o n  of  t h e  s t r a t i g r a p h y  
o f  t h e  a r e a  t o  a d e s c r i p t i o n  o f  economic m i n e r a l  d e p o s i t s  and 
g roundwate r .  S i g n i f i c a n t  s t r a t i g r a p h i c  u n i t s  and s t r u c t u r a l  f e a -  
t u r e s  a r e  o u t l i n e d ,  e . g . ,  C a r o l i n a  Bays,  t h e  Dupl in  Format ion ,  
and t h e  S o u t h e a s t  Georg ia  Embayment. The f o l l o w i n g  areas are 
covered  i n  d e t a i l :  

Stratigraphy 
Mesozoic and Tertiary 
Pleistocene 

Coastal Terrace Complexes 
Fluvial Deposits 
Carolina Bays 

Holocene 
Santee River Delta 
Winyah Bay 
Tybee Island Region 
Charleston County 
Snuggedy Swamp, Colleton County 

Regional Structural Geology 
Major Structural Features 
Minor Structural Features 
Geophysics 
Seismicity 
Historic Sealevel Changes 



. 
Economic Mineral D e p ~ s i t s  

Phosphorite 
Limes tone 
Sand 
Peat 

Groundwater 
Principal Artesian Aquifers 
Mesozoic Sandstone Aquifers 
Saltwater Encroachment 
Economic Yalue 
Management 

C h a p t s r  Three  - S o i l s  

A d e s c r i p t i o n  of  t h e  P l e i s t o c e n e  and Holocene s o i l s  of  t h e  
Region is p r e s e n t e d  i n  t h i s  c h a p t e r .  The s o i l s  of  t h e  main land ,  
sea i s l a n d s ,  and some o f  t h e  b a r r i e r  i s l a n d s  were l a i d  down dur-  
i n g  t h e  P l e i s t o c e n e  p e r i o d  a t  l e a s t  25 ,000 t o  35 ,000  y e a r s  ago.  
O t h e r  b a r r i e r  i s l a n d  s o i l s  are o f  more r e c e n t  o r i g i n ,  h a v i n g  been  
l a i d  down d u r i n g  t h e  r e c e n t  o r  Holocene p e r i o d  w i t h i n  t h e  l as t  
4 , 0 0 0  t o  5 , 0 0 0  y e a r s .  Marshland s o i l s  a r e  a l s o  o f  Holocene o r i -  
g i n .  Details  on s o i l  t y p e s  a r e  p r e s e n t e d  i n  t h e  f o l l o w i n g  sec- 
t i o n s  : 

Soils of the Sea Island Coastal Region 
Pleistocene and Holocene Soils 

Mainland 
Island 
Tidal Marsh 

Nutrient Dynamics 
Biological Impacts of Acid Soils 

Summary: Use and Management of Soils 

Chapte r  Four - Regiona l  C l i m a t i c  Trends  

A d i s c u s s i o n  o f  c l i m a t i c  t r e n d s  of  t h e  S e a  I s l a n d  C o a s t a l  
Region is p r e s e n t e d  i n  t h i s  c h a p t e r .  H i s t o r i c a l  d a t a  a r e  summa- 
r i z e d  t o  i l l u s t r a t e  t r e n d s  i n  w i n d s ,  minimum and maximum tempera-  
t u r e s ,  and r a i n f a l l .  H u r r i c a n e  and t o r n a d o  s t a t i s t i c s  a r e  a l s o  
i n c l u d e d ,  e s p e c i a l l y  d a t a  d e a l i n g  w i t h  r a t e s  of i n c i d e n c e ,  
g e n e r a l  p h y s i c a l  c h a r a c t e r i s t i c s  (wind s p e e d ,  r a i n f a l l ,  and l o c a -  
t i o n ) ,  and d e s t r u c t i o n  ( p a r t i c u l a r l y  f a t a l i t i e s ) .  O r g a n i z a t i o n  
o f  t h e  material is as f o l l o w s :  



Chapter Five - Physiography 
Chapter Five describes the physiographic f e a t u r e s  of t h e  

Sea Island Coasta l  Region. In p a r t i c u l a r ,  mainland physical 
features, major river valleys and river systems, estuaries, 
coastal inlets, and the islands are discussed. Charleston Har- 
bor and Doboy Sound are discussed i n  d e t a i l  as respective exam- 
plea of a highly industrialized environment and a relat ively 
unmodified, p r i s t i n e  area. Physiographic and s t a t i s t i c a l  data 



for t h e  14 counties in the study area are displayed in a number 
of tables. A brief synopsis of each major r i v e r  s y s t e m  is also 
.provided. Where available, specific f nformat ion. on sediment 
transport at t i d a l  i n l e t s  is also inclu.ded. The data are organ- 
ized as follows: 

Islands 
Island Types 
Physiography 

Sea Islands 
Barrier Islands 
Marsh Is lands  

Geologic Factors 
Barrier Island Formation 

Proposed Mechanisms 
Observations from Sea Island 
Coastal Region 

Erosion 
Barr ier  Islands 
Marsh I s l a n d s  
Control Measures 

Mainland Physical Features  

(continued 



Major River Valleys 
Introduction 
Fluvial Deposits 
Deltas 
Pleistocene History 
Sealevel Change 
River Valley Dunes 

River System Description 
Pee Dee 
Santee-Cooper 
Edisto-Combahee-Salkehatchie 
Savannah 
Ogeechee 
Altamaha 
Satilla 
St. Marys 

Estuaries 
Definition 
Classification and Genesis 
Sedimentation 
Water Circulation Patterns 
Charleston Harbor 

Introduction 
Size 
Salinity Distribution 
Temperature Distribution 
Bottom Sediment 
Suspended Sediment 
Tidal Currents 
Water Quality 

Doboy Sound 
Introduction 
Size 
Salinity Distribution 
Temperature Distribution 
Suspended Sediment 
Tidal Currents 
Alterations 

Coastal Inlets 
Definition 
Dynamics 
Littoral Drift 
Morphologic Classification 
Ebb-tidal Deltas 
Man's Modification 



Chagte.r S ix  - Summary af  Phy,sical and Chemical Alterations 
. . 

. .  . .Ch-apter Six i b  basicalZy an- qvervie .~  0.f man s impacts on i h e  
Sea Isl.and- €bast-a1 Region in te:r!'Ks of physical and chem5cal envi-  
50matal. - altarat i o n s  - and modi-f1catio.n. 735s chapter describes 
causes of' ma j-or alter-ation e ,-g . , agriculture, urbaniz.at.lon-in- 
~dug$~ialSaat-ion, and rninbg) and presents detetf3ed -descriptions 
..of historical dredging data for '-rna.ia.t enance of harbors : a n  >the 
Atlantic Intracaastwl . Wa%erway. Addit ional ly ,  f he Santee-Cooper- 
Divers.ion and b d i - v e r s  f on' proj-ects are discussed. E f f acts of. 
m%d-hduced al$ere.i..ons on aTr quaLitp .a.nd water qual i ty  are also -d,$i cusse d: . .: 

. . .  .. . . . The chzpter is o.xgstxr-ized a&'~~fol lows. :  

Natural A1t.e~-o-tian 
Han-induced Altars - t fon  

C aus-e s.- 
tgrfculture 
~r b an& ~ ' t  i6'q an-d Endus  t r.i.s.1 i z .ar Isn  
M i a * $  





VOLUME 11: S O C I O E C O N O M I C  F E A T U R E S  OF THE C H A R A C T E R I Z A T I O N  A R E A  

There  are a  number o f  socioeconomic  changes  o c c u r r i n g  s imul-  
t a n e o u s l y  i n  t h e  S e a  I s l a n d  C o a s t a l  Region o f  Sou th  C a r o l i n a  
and Georg ia .  Although it is d i f f i c u l t  t o  i s o l a t e  t h e  e f f e c t s  
o f  any s i n g l e  chang ing  f o r c e ,  it is l i k e l y  t h a t  t h e y  are a l l  
c l o s e l y  i n t e r r e l a t e d  i n  p roduc ing  new demands on n a t u r a l  r e s o u r -  
ces o f  t h e  s t u d y  area. Of p a r t i c u l a r  importance t o  t h e  s o c i o -  
economic base o f  t h e  c o a s t a l  area is t h e  f a c t  t h a t  i n d i v i d u a l s ,  
p o p u l a t i o n s ,  and communit ies  are n o t  s t a t i c  e n t i t i e s ;  t h e y  change 
i n  d i r e c t i o n ,  i n f l u e n c e d ,  a t  least p a r t l y ,  by t h e i r  h i s t o r y  and 
env i ronment .  

The purpose  o f  t h i s  volume is  t o  p r e s e n t  a comprehensive 
c h a r a c t e r i z a t i o n  o f  t h e  human u s e  environment  o f  t h e  Sea  I s l a n d  
C o a s t a l  Region.  T h i s  is a  companion t e x t  t o  t h e  p h y s i c a l  and 
b i o l o g i c a l  c h a r a c t e r i z a t i o n s .  Development o f  a c c u r a t e  e c o l o g i -  
cal  s t u d i e s  r e q u i r e s  super impos ing  a c t i v i t i e s  o f  man on t h e  
n a t u r a l  b i o - p h y s i c a l  envi ronment .  The i n f o r m a t i o n  p r o v i d e d  i n  
t h i s  volume s h o u l d  be u s e f u l  t o  p u b l i c  d e c i s i o n m a k e r s ,  p l a n n e r s ,  
f i e l d  b i o l o g i s t s ,  and o t h e r  c i t i z e n s  i n  f o r m u l a t i n g  coastal re- 
s o u r c e  management s t rategies.  

B a s i c a l l y ,  t h e  S e a  I s l a n d  C o a s t a l  Region of  Sou th  C a r o l i n a  
and Georg ia  h a s  deve loped  o v e r  t h e  l a s t  t h r e e  c e n t u r i e s  i n t o  a n  
ecosys tem t h a t  is s t r o n g l y  i n f l u e n c e d  by t h r e e  major  components:  
1 )  a g r i c u l t u r e ,  2 )  u r b a n i z a t i o n ,  and 3 )  n a t u r a l  f a c t o r s .  A l l  
o f  t h e s e  components f u n c t i o n  as s y s t e m s  and are i n t e r r e l a t e d  
t h r o u g h  a f low o f  e n e r g y  i n  t h e  S e a  I s l a n d  r e g i o n a l  ecosys tem.  
The n a t u r a l  s y s t e m ,  composed o f  t h e  s e v e n  major  ecosys tems  
i d e n t i f i e d  i n  Volume I11 o f  t h i s  s t u d y  and a  combina t ion  o f  
e n e r g y  s o u r c e s ,  d i r e c t l y  i n f l u e n c e s  t h e  a g r i c u l t u r a l  and u rban  
s y s t e m s  t h r o u g h  a  f low o f  n a t u r a l  r e s o u r c e s ,  i . e . ,  l a n d ,  water, 
and oxygen. N a t u r a l  r e s o u r c e s  a r e  needed by t h e  socioeconomic  
envi ronment  f o r  n u t r i e n t  exchange,  b i o l o g i c a l  d i v e r s i t y ,  h a b i t a t  
ma in tenance ,  w i l d l i f e  p r o d u c t i v i t y ,  and e n v i r o n m e n t a l  q u a l i t y .  
Once a l t e r e d ,  t h e  n a t u r a l  sys tem ceases t o  f u n c t i o n  a s  a t o t a l  
sys tem and t h e  e f f e c t s  are t r a n s f e r r e d  t o  t h e  socioeconomic  en- 
v i ronment .  

Fo l lowing  a g e n e r a l  i n t r o d u c t i o n  i n  Chap te r  One, Chap te r  Two 
i n t r o d u c e s  t h e  s t u d y  area t h r o u g h  an  h i s t o r i c a l  accoun t  o f  major  
e v e n t s  l e a d i n g  t o  socioeconomic  development o f  t h e  S e a  I s l a n d  
C o a s t a l  Region.  Major emphasis  is p l a c e d  on e v e n t s ,  e s p e c i a l l y  
ear l ier  o n e s ,  t h a t  have  shaped  t h e  d e s t i n y  of t h e  r e g i o n .  They 
are p r e s e n t e d  as f o l l o w s :  

Prehistoric Occupation 
Paleo-Indians - 10,000 B.C. to 6000 B.C. 
Archaic Period - 6000 B.C. to 2000 B.C. 
Woodland Period - 2000 B.C. to 1000 A.D. 
Mississippian Period - 1000 A.D. to Euro- 

pean Contact 

15 (continued) 



Historic Contacts 
Extinction of Coastal Tribes 
The Europeans - Historic Occupation 

Exploration and Early Settlement 
Beginning of Agriculture 
Rice  Production 
Rise and F a l l  of Local Rice Mills 
Summer V i l l a g e s  
Storms 
Game Preserves 

Archaeological Considerations 
Historic Landmarks 

Chapter Three  - Demographic, Economic and S o c i a l  Changes 

Chapter  Three d e s c r i b e s  and q u a n t i f i e s  popu la t ion ,  employ- 
ment,  income, and i n d u s t r i a l  c h a r a c t e r i s t i c s  of t h e  s t u d y  area. 
C r i t i c a l  demographic factors such a s  popu la t ion  trends are d i s -  
cussed i n  t h i s  c h a p t e r .  A l s o  inc luded  a r e  employment t r e n d s  
t h a t  c o n t r i b u t e  t o  an unders tanding  of t h e  economic s t r u c t u r e  o f  
t h e  study area. The s e c t i o n s  on income c h a r a c t e r i s t i c s  provide 
a yardstick for measuring t h e  past growth and f u t u r e  p o t e n t i a l  of 
t h e  study area. Income is one of the  more comprehensive measures 
of economic a c t i v i t y  t h a t  can be compared on a r e g i o n a l  basis ,  
I n d u s t r i a l  development is ano the r  economic indicator  that can be 
used i n  a p p r a i s i n g  long-range regional trends.  Data in this 
c h a p t e r  are organized  i n  t h e  fo l lowing  manner: 

Demographic Characteristics i 

of the Sea Island Coastal 
Region 

Population Size and Growth 
Urban and Rural Population 

T r e n d s  
Racial Population Trends 
Projections of Population 

Economic Characteristics of the 
Sea Island Coastal Region 

Income Distribution 
Employment Trend,s 

Employment 
Unemployment 
Employment Projections 

Major Business Activities 
Agriculture 
Coastal Fisheries 
Forestry 
Industry and Government 





C h a p t e r  Four - Energy Resources  

T h i s  c h a p t e r  p r e s e n t s  a d e s c r i p t i v e  a n a l y s i s  o f  e n e r g y  re- 
s o u r c e s  o f  t h e  s t u d y  area. T h i s  s e c t i o n  is p e r t i n e n t  t o  t h e  
c h a r a c t e r i z a t i o n ,  s i n c e  O u t e r  C o n t i n e n t a l  S h e l f  (OCS) develop-  
ment h a s  been a major  f o c u s  o f  t h e  n a t i o n ' s  s e a r c h  f o r  e n e r g y .  
OCS o i l  and g a s  p r o d u c t i o n  h a s  many i n f l u e n c e s  on t h e  c o a s t a l  
economy, g e n e r a t i n g  new j o b s ,  new t a x  r e v e n u e s ,  new F e d e r a l  
f u n d s ,  new c o s t s  and t a x e s ,  and new env i ronmenta l  r i s k s .  For  
many i n d u s t r i e s  and a l l  l e v e l s  of  government ,  OCS development 
r e q u i r e s  dec i s ionmaking .  I n f o r m a t i o n  is p r e s e n t e d  as f o l l o w s :  

Conventional Energy Resources 
South Carolina Production and Projected De- 
velopment 
Georgia Production and Projected Develop- 
ment 
Regional Development 

Nuclear Energy Resources 
Solar Energy Resources 
Oil and Gas Resources 

Effects of Offshore Oil and Gas Development 
Off shore 
Onshore 

Natural Gas 
Liquefied Natural Gas 

Chapte r  F i v e  - T r a n s p o r t a t  i o n  Systems 

Chap te r  F i v e  d e a l s  w i t h  t r a n s p o r t a t i o n  sys tems  w i t h i n  t h e  
s t u d y  a r e a .  The t h r e e  major  modes o f  t r a n s p o r t a t i o n  - w a t e r ,  
ground,  and a i r  t r a n s p o r t a t i o n  - are d i s c u s s e d  i n  terms o f  t h e i r  
economic s i g n i f i c a n c e .  P o r t  f a c i l i t i e s  are o f  p a r t i c u l a r  
i n t e r e s t  i n  t h i s  s e c t i o n ,  s i n c e  t h e y  are a v i t a l  l i n k  i n  cornrner- 
cia1 t r a d e  between t h e  s t u d y  area and a much b r o a d e r  g e o g r a p h i c  
zone .  I n f o r m a t i o n  is p r e s e n t e d  as f o l l o w s  : 

Waterborne Transportation 
The Port of Georgetown 
The Port of Charleston 
The Port of Savannah 
The Port of Brunswick 
Kings Bay 
Intracoastal Waterway 
Inland Waterways 

Roads and Highways 
Railroads 
Air Carriers 
Pipelines 



C h a p t e r  S i x  - A g r i c u l t u r e  Development 

I n  t h i s  c h a p t e r ,  t h e  a u t h o r s  have  d e s c r i b e d  t h e  deve lopment  
o f  a g r i c u l t u r e  i n  t h e  s t u d y  area.  Modern a g r i c u l t u r a l  s y s t e m s ,  
no less t h a n  u r b a n  s y s t e m s ,  may b e  r e g a r d e d  as a r t i f i c i a l  e c o s y s -  
tems t h a t  c o n t i n u e  t o  f u n c t i o n  o n l y  as  a r e s u l t  o f  e x t e n s i v e  
human m a n i p u l a t i o n .  I n  t h i s  c h a p t e r ,  t r e n d s  are shown from t h e  
t r a d i t i o n a l  p a l e o t e c h n i c  a g r i c u l t u r a l  s y s t e m ,  i n  which  human and  
a n i m a l  l a b o r  p r e d o m i n a t e d ,  t o  modern n e o t e c h n i c  s y s t e m s  o f  a g r i -  
c u l t u r e  where  t e c h n o l o g y  is t h e  dominant  f o r c e  o f  p r o d u c t i o n .  
The s e c t i o n  on l a n d  u s e  t r e n d s  and  t h e i r  e f f e c t s  on t h e  c o a s t a l  
env i ronmen t  is  p a r t i c u l a r l y  a p p l i c a b l e  t o  c o a s t a l  r e s o u r c e  
p l a n n i n g  n e e d s .  The d a t a  are p r e s e n t e d  as f o l l o w s :  

Historical Trends 
Naval Stores 
Cotton 
Rice 

Present Agriculture Practices 
Changes in Farms and Farmland Use 
Changes in Crop Acreage by Crop Type 
Changes in Value of Farm Products Sold 
Forest Land 

Forest Acreage and Production 
Timber Trends 
Timber Products Output 

Factors Affecting Agricultural Land Use Change 
Decline of Cotton 
Soil Bank 
Land Quality 
Urbanization . 

C h a p t e r  Seven  - C o a s t a l  F i s h e r i e s  C o n s e r v a t i o n  and U t i l i z a t i o n  

C h a p t e r  Seven  p r e s e n t s  a d i s c u s s i o n  on c o a s t a l  f i s h e r i e s  
c o n s e r v a t i o n  and  u t i l i z a t i o n .  G e n e r a l  h i s t o r i c a l  t r e n d s  are 
emphas i zed  t h r o u g h o u t  t h i s  s e c t i o n .  V a r i o u s  s e g m e n t s  o f  t h e  
f i s h i n g  i n d u s t r y  ( e . g . ,  s h r i m p ,  b l u e  c r a b ,  and  f i n f i s h  f i s h -  
e r i e s )  are d i s c u s s e d  i n  d e t a i l .  D e s c r i p t i o n s  o f  t h e  f i s h e r i e s  
r e s o u r c e  b a s e ,  t h e  h a r v e s t i n g  s e c t o r s ,  m a r k e t i n g ,  economic ,  and  
c o n s e r v a t i o n  f a c t o r s  are a l s o  r e l a t e d  t o  t h e  c o a s t a l  economy. 
The c h a p t e r  is o r g a n i z e d  as f o l l o w s :  

Commercial Fisheries 
Overview of the Fisheries 

General Historical Trends 
General Characterization of the 
Seafood Industry 

I 
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Segments of the Fishing Industry 
The S h r i m p  F i s h e r y  

Description of t h e  Resource 
The F i s h e r y  
Landing Trends 
Operating Unit Data 
Economics 
Conservation and Management Policies 
Prospects and Potentials 

The Blue Crab Fishery 
The Resource 
The Fishery 
Seasons 
Flshery  Trends 
Market Channels 
Fishery  Cost-Price Relationships 
Processing 
Conservation and Management Policies 
Prospects and Potentials 

The Oyster Fishery 
The Resource 
T h e  Industry 
The Industry's Future  

(continued 





Chapte r  E i g h t  - J N i l d l i f e  C o n s e r v a t i o n  and U t i l i z a t i o n  

T h i s  c h a p t e r  d i s c u s s e s  w i l d l i f e  c o n s e r v a t i o n  and u t i l i z a t i o n  
i n  t h e  c o a s t a l  r e g i o n .  A d e t a i l e d  d i s c u s s i o n  of  t h e  w a t e r f o w l  
and up land  game r e s o u r c e s  is p r e s e n t e d .  S p e c i a l  emphasis  is 
p l a c e d  upon h u n t e r  p a r t i c i p a t i o n ,  h u n t e r  s u c c e s s ,  c o n s e r v a t i o n  
p r a c t i c e s ,  and t h e  r o l e  of w i l d l i f e  i n  t h e  c o a s t a l  economy. T h i s  
c h a p t e r  n o t  o n l y  p r e s e n t s  b i o l o g i c a l  s p e c i e s  a c c o u n t s ,  b u t  a l s o  
d e s c r i b e s  h i s t o r i c a l  p e r s p e c t i v e s ,  h a b i t a t  management p r o c e d u r e s  
and r e s o u r c e  u s e .  I t  is o r g a n i z e d  a s  f o l l o w s :  

W a t e r f o w l  R e s o u r c e s  
W a t e r f o w l  S p e c i e s  A c c o u n t s  
C o a s t a l  W a t e r f o w l  H a b i t a t s  

H i s t o r i c a l  P e r s p e c t i v e s  
W a t e r f o w l  H a b i t a t  U n d e r  P r i v a t e  C o n t r o l  
W a t e r f o w l  H a b i t a t  U n d e r  F e d e r a l  C o n t r o l  

W a t e r f o w l  H a b i t a t  Management  P r o c e d u r e s  
E c o n o m i c  C o n s i d e r a t i o n s  o f  W a t e r f o w l  Man- 

a g e m e n t  
W a t e r f o w l  P o p u l a t i o n  C h a r a c t e r i z a t i o n  
W a t e r f o w l  R e s o u r c e  U t i l i z a t i o n  

H a r v e s t  C h a r a c t e r i s t i c s  
H u n t e r  P a r t i c i p a t i o n  

U p l a n d  Game R e s o u r c e s  
H u n t i n g  

W h i t e - t a i l e d  D e e r  
M o u r n i n g  Dove 
B o b w h i t e  Q u a i l  
S q u i r r e l s  
R a b b i t s  
R a c c o o n  
W i l d  T u r k e y  
F e r a l  Hog 

T r a p p i n g  
T e r r e s t r i a l  F u r b e a r e r s  

Opossum 
R a c c o o n  
F o x e s  
B o b c a t  

A q u a t i c  a n d  S e m i - a q u a t i c  F u r b e a r e r s  
Mink 
O t t e r  
M u s k r a t  
B e a v e r  





Chanter Nine - Recreation 
Chapter Nine addresses coastal recreation and its impact 

on the region's economy. A s  r e f l e c t e d  throughout this chapter,  
r e c r e a t i o n  is one  of t h e  most important industr ies  in the  study 
area. Recreational a c t i v i t i e s  i n  the Sea  I s land Coastal Region 
can be expected to  increase with consumer t r e n d s  toward water- 
based l e i s u r e .  Data presented in this chapter are organized as 
fo l lows  : 

Tourism 
National Parks, llonuments, and Seashore 
N a t i o n a l  Forest 
National Wildlife Refuges  
State Parks 
S t a t e  W i l d l i f e  Refuges and Game Management 
Areas 

Beaches and Public Access 
Camping 
Boating 
Coastal Area River Recreation 





VOLUME 111 - BIOLOGICAL FEATURES OF THE S E A  I S L A N D  C O A S T A L  REGION 
Volume I11 is o r g a n i z e d  a round  t h e  s e v e n  ma jo r  ecosys tems  

found i n  t h e  S e a  I s l a n d  C o a s t a l  Region:  c o a s t a l  m a r i n e ,  mar i -  
t i m e ,  e s t u a r i n e ,  r i v e r i n e ,  l a c u s t r i n e ,  p a l u s t r i n e ,  and  u p l a n d .  
T h i s  volume emphas izes  f u n c t i o n a l  r e l a t i o n s h i p s  among f l o r a ,  
f a u n a ,  and t h e  p h y s i c a l  components o f  t h e i r  e n v i r o n m e n t ,  as w e l l  
as ecosys tem dynamics and areas o f  e c o l o g i c a l  s e n s i t i v i t y .  Each 
ecosys tem and subsys tem is d e f i n e d  and  d e s c r i b e d ,  a g e n e r a l i z e d  
food  web is p r e s e n t e d ,  and t r o p h i c  r e l a t i o n s h i p s  are d i s c u s s e d .  
Dynamics and i n t e r r e l a t i o n s h i p s  o f  r e p r e s e n t a t i v e  p r o d u c e r ,  con- 
sumer ,  and decomposer s p e c i e s  are t r e a t e d  i n  d e t a i l .  

C h a p t e r  One 

The f i r s t  c h a p t e r  d i s c u s s e s  m a j o r  p r i n c i p l e s  p e r t a i n i n g  t o  
a l l  ecosys tems  ( e . g . ,  e n e r g y ,  m a t t e r ,  d i v e r s i t y ,  ecosys tem s ta -  
b i l i t y  and r e s i l i e n c e ,  and b i o g e o c h e m i c a l  c y c l e s ) ,  d e f i n e s  t h e  
s e v e n  ma jo r  e c o s y s t e m s  o f  t h e  r e g i o n ,  i n t r o d u c e s  t h e  c o n c e p t  o f  
ecosys tem m o d e l l i n g ,  and h i g h l i g h t s  endangered  and t h r e a t e n e d  
s p e c i e s  o f  t h e  c h a r a c t e r i z a t i o n  area. I t  a l s o  e x p l a i n s  t h a t  
t h i s  e c o l o g i c a l  c h a r a c t e r i z a t i o n  w a s  conduc ted  a t  t h e  "macroeco- 
sys tem" l e v e l ,  and  t h a t  i t  is o r g a n i z e d  a l o n g  b o t h  s t r u c t u r a l  
( i . e . ,  component) and  f u n c t i o n a l  ( i . e . ,  p r o c e s s )  l i n e s .  The f o l -  
l owing  t o p i c s  are t r e a t e d  i n  d e t a i l  i n  C h a p t e r  One: 

. 
Ecosystem Definition 
Major Principles Pertaining to Eco- 
systems 

Biogeochemical Cycles 
Ecosystems of the Sea Island Coastal 
Region 

Ecosystem Models 
Endangered Species 

C h a ~ t e r s  Two t h r o u g h  S i x  

These  c h a p t e r s  d i s c u s s  t h e  seven  m a j o r  ecosys tems  found i n  
t h e  Sea  I s l a n d  C o a s t a l  Reg ion .  Each ecosys tem c h a p t e r  is i n t r o -  
duced ,  i n  p a r t ,  by a t h r e e - t i e r  model p r e s e n t a t i o n  d e s i g n e d  t o  
convey ecosys tem components and r e l a t i o n s h i p s  t o  u s e r s  h a v i n g  
d i f f e r e n t  l e v e l s  o f  e x p e r t i s e  i n  e c o l o g i c a l  m o d e l l i n g .  T h i s  
model package  i n c l u d e s :  1 )  a t e c h n i c a l  e n e r g e s e  model d e m o n s t r a t -  
i n g  e n e r g y  f l o w  i n t o  and w i t h i n  t h e  s u b j e c t  e c o s y s t e m ,  f u n c t i o n a l  
r e l a t i o n s h i p s  among r e p r e s e n t a t i v e  components o f  t h e  s y s t e m ,  and 



energy  f low from t h e  s y s t e m  ( F i g u r e  2 ) ;  2 )  a less t e c h n i c a l  p i c -  
t o r i a l  model o f  t h e  same ecosys tem i l l u s t r a t i n g  r e p r e s e n t a t i v e  
f l o r a  and f a u n a  ( F i g u r e  3 ) ;  and 3 )  a  r e p r e s e n t a t i v e  food web 
i n d i c a t i n g  t r o p h i c  r e l a t i o n s h i p s  w i t h i n  t h e  s u b j e c t  ecosys tem 
( F i g u r e  4 ) .  

Each ecosys tem c h a p t e r  f o l l o w s  t h e  same b a s i c  p r e s e n t a t i o n  
f o r m a t .  The c h a p t e r  is i n t r o d u c e d  w i t h  a. d e f i n i t i o n  and g e n e r a l  
d e s c r i p t i o n  of t h e  ecosys tem and subsys tems  i n  q u e s t i o n , ' f o l -  
lowed by a  d i s c u s s i o n  of  t h e  t h r e e - t i e r  ecosys tem models and 
food  w e b  r e l a t i o n s h i p s .  Composi t ion ,  dynamics,  and i n t e r r e l a -  
t i o n s h i p s  o f  r e p r e s e n t a t i v e  p r o d u c e r ,  consumer, and decomposer 
s p e c i e s  are t h e n  t r e a t e d  i n  d e t a i l  by subsys tem.  A composi te  
o u t l i n e  f o r  C h a p t e r s  Two t h r o u g h  S i x  f o l l o w s :  

Major Ecosystem Characteristics 
Definition 
General Description and Model 
Generalized Food Web and Re- 
lationships 

Subsystem A 
Description 
Producers 

Nonvascular Flora 
Vascular Flora 

Consumers 
Invertebrates 
Fishes 
Amphibians and Reptiles 
Birds 
Mammals 

Decomposers 
Subsystem B 

Description 
Producers 

Nonvascular Flora 
Vascular Flora 

Consumers 
Invertebrates. 
Fishes 
Amphibians and Reptiles 
Birds 
Mammals 



Figure  2 .  A r e p r e s e n t a t i v e  energese model (palustrine ecosystem) 
from the Sea Island Ecological Characterization. 

Figure 3, A representative p i c t o r i a l  model (palustrine ecosystem) 
from the Sea I s laadL&cologica l  Characterization. 
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F i g u r e  4 .  A r e p r e s e n t a t i v e  food web ( p a l u s t r i n e  ecosys tem)  from 
t h e  Sea  I s l a n d  E c o l o g i c a l  C h a r a c t e r i z a t i o n .  

Based p a r t l y  on t h e  w e t l a n d  c l a s s i f i c a t i o n  scheme of  
Cowardin e t  a l .  (1977,  1 9 7 9 ) ,  t h e  seven  ecosys tems  found i n  t h e  
Sea  I s l a n d  C o a s t a l  Region a r e  d e s c r i b e d  as f o l l o w s :  

C o a s t a l  Marine Ecosystem. For  t h i s  c h a r a c t e r i z a t i o n ,  t h e  
seaward l i m i t  o f  t h e  c o a s t a l  mar ine  ecosys tem is d e f i n e d  a s  t h e  
o u t e r  boundary of  t h e  3-mile t e r r i t o r i a l - s e a .  The i n l a n d  bound- 
a r y  e x t e n d s  t o  e i t h e r :  ( 1 )  t h e  landward l i m i t  o f  t i d a l  inunda- 
t i o n ,  i n c l u d i n g  t h e  s p l a s h  zone from b r e a k i n g  waves;  ( 2 )  t h e  s e a -  
ward l i m i t  o f  we t l and  emergen t s ,  t r e e s ,  o r  s h r u b s ;  o r  ( 3 )  t h e  
seaward  l i m i t  o f  t h e  e s t u a r i n e  ecosys tem where t h i s  l i m i t  is de- 
t e r m i n e d ' b y  f a c t o r s  o t h e r  t h a n  v e g e t a t i o n .  

The c o a s t a l  mar ine  ecosys tem is d i v i d e d  i n t o  two subsys tems ,  
t h e  s u b t i d a l  and t h e  i n t e r t i d a l .  The s u b t i d a l  subsys tem c o n s i s t s  
o f  c o a s t a l  waters e x t e n d i n g  seaward  of  t h e  ext reme low s p r i n g  
t i d e  l e v e l ,  w i t h  s a l i n i t i e s  g e n e r a l l y  exceed ing  30 0100, and t h e  
s u b s t r a t e  is c o n t i n u o u s l y  submerged. The i n t e r t i d a l  subsys tem 
c o n s i s t s  o f  t i d a l  b e a c h e s  and b a r s  t h a t  a r e  exposed and f l o o d e d  
by t i d e s ,  and i n c l u d e s  t h e  a s s o c i a t e d  s p l a s h  zone .  



Maritime Ecosystem. The mari t ime ecosystem is def ined  as 
a l l  upland a r e a s  l o c a t e d  on b a r r i e r  islands ( i s l a n d s  bordered on 
one s i d e  by t i d a l  marshes, c r e e k s ,  and/or  r i v e r s  a n d  on another  
side by a n  a c t i v e  oceanformed beach) .  Components of t h i s  system 
a r e  in f luenced  t o  vary ing  degrees  b y  salt water. 

Four subsystems are recognized within t h e  marit ime ecosystem, 
each d i f f e r e n t i a t e d  from the o t h e r s  p r imar i ly  by p h y s i c a l  fea-  
t u r e s  and vegetative communities. The b i r d  key and bank subsys- 
tem consists o f  s m a l l ,  i s o l a t e d  sand s p i t s  and b a r s  u s u a l l y  
found i n  t i d a l  inlets and bays ;  they  e x h i b i t  low topographic  pro- 
f i l e s  and are f r equen t ly  s u b j e c t  t o  overwash by spring t i d e s  and 





E s t u a r i n e  Ecosystem. The e s t u a r i n e  ecosystem ex tends  up- 
stream and landward t o  t h e  p l a c e  where ocean-derived s a l t s  
measure l e s s  than 0 .5  0/00 dur ing  t h e  pe r iod  of average annual  
low f l o w .  The seaward l i m i t  of t h e  e s t u a r i n e  ecosystem is (1) 
an imaginary l i n e  c l o s i n g  t h e  mouth of a r i v e r ,  bay ,  o r  sound,  
o r  ( 2 )  t h e  seaward l i m i t  of  wet land emergents,  s h r u b s ,  o r  trees 
where  these p l a n t s  grow seaward of  t h e  imaginary l i n e  d e s c r i b e d  
above. 

The estuarine ecosystem is d i v i d e d  into two subsystems,  
t h e  subtidal and t h e  i n t e r t i d a l .  Open water  sounds,  b a y s ,  
t i d a l  r i v e r s ,  and t i d a l  s t reams  having s a l i n i t i e s  g r e a t e r  t han  
0.5 o / o  comprise the s u b t i d a l  subsystem; t h e  s u b s t r a t e  is con- 
t i n u o u s l y  submerged. The i n t e r t i d a l  subsystem i n c l u d e s  t h o s e  
areas where the  s u b s t r a t e  is exposed and f looded  by t i d e s  (e.g., 
marshes,  b a r s ,  flats, o y s t e r  rocks, e t c . ) ,  and i n c l u d e s  t h e  
a s s o c i a t e d  s p l a s h  zone. 





Rive r ine  Ecosystem, The r i v e r i n e  ecosystem includes a l l  
w e t l a n d s  and deepwater habitats contained within a channel, ex- 
cept for: (1) wetlands dominated by trees, s h r u b s ,  p e r s i s t e n t  
emergents, emergent  masses or l i c h e n s ,  and ( 2 )  h a b i t a t s  with 
waters containing ocean-derived sa l t s  in excess of 0.5 O/oo. A 
channel, as defined here, may be n a t u r a l  or a r t i f i c i a l ,  but  must 
contain e l t h e r  periodically or continually moving w a t e r ,  or form 
a connecting link between two bodies of s t a n d i n g  water. The 
riverine system is bounded on the landward side by upland, by 
t h e  channel bank, or by wetlands dominated by t r e e s ,  shrubs, 
p e r s i s t e n t  emergents ,  emergent mosses ,  or lichens. I t  termi- 
nates a t  the  downstream end where ocean-derived salts in t h e  
w a t e r  exceed 0.5 o/oo dur ing  t h e  period of average annual l o w  
f l o w ,  o r  where t h e  channel enters a lake. I t  t e r m i n a t e s  a t  t h e  
upstream end where tributary streams o r i g i n a t e ,  or where the 
channel leaves a lake. 



Within t h e  Sea I s l and  Coastal Region, t h e  r i v e r i n e  eco- 
system is divided i n t o  t h r e e  subsystems, each def ined  i n  terms 
of water permanence, g r a d i e n t ,  water v e l o c i t y ,  s u b s t r a t e ,  and 
e x t e n t  of f loodpla in  development. The t i d a l  subsystem i s  
charac te r i zed  by water v e l o c i t y  f l u c t u a t i n g  under t i d a l  i n f l u -  
ence,  a l o w  g r a d i e n t ,  a streambed composed mainly of mud, occa- 
s i o n a l  oxygen d e f i c i t s ,  and a well-developed f loodp la in .  The 
lower pe renn ia l  subsystem has non t ida l  flowing water throughout 
t h e  year, low flow v e l o c i t i e s ,  a  s u b s t r a t e  of sand and mud, 
occas ional  oxygen d e f i c i t s ,  a fauna dominated b y  s t i l l - w a t e r  and 
planktonic  forms, a low g r a d i e n t ,  and a well-developed flood- 
p l a i n .  The i n t e r m i t t e n t  subsystem h a s  flowing water within its 
banks for only par t  of t h e  yea r ;  t h e  remainder of the t i m e ,  
channels may be d r y  o r  have water  present  only u n  isolated pools .  
A four th  subsystem, t h e  upper perenn ia l ,  does not occur i n  the 
c h a r a c t e r i z a t i o n  a r e a .  

Lacus t r ine  Ecosystem. The l a c u s t r i n e  ecosystem inc ludes  
wetlands and deepwater h a b i t a t s  having a l l  of t h e  following 
c h a r a c t e r i s t i c s :  (1) s i t u a t e d  i n  a  topographic depression or a 



dammed r i v e r  c h a n n e l ;  ( 2 )  l a c k i n g  t r e e s ,  s h r u b s ,  p e r s i s t e n t  
e m e r g e n t s ,  emergent  mosses ,  o r  l i c h e n s  w i t h  greater t h a n  30% 
a r e a l  c o v e r a g e ;  and ( 3 )  g r e a t e r  t h a n  8 h e c t a r e s  ( 2 0  a c r e s )  i n  
s i z e .  Wetlands smaller t h a n  8 h e c t a r e s  a r e  i n c l u d e d  i n  t h e  
l a c u s t r i n e  ecosys tem i f  t h e y  have  an a c t i v e  wave-formed o r  bed- 
r o c k  s h o r e l i n e  a n d - i f  maximum w a t e r  d e p t h  a t  low water is 
g r e a t e r  t h a n  2 m ( 6 . 6  f t . ) .  L a c u s t r i n e  waters may be t i d a l  o r  
n o n t i d a l ,  b u t  s a l i n i t y  is  a lways  less t h a n  0 . 5  O/oo. 

The l a c u s t r i n e  ecosys tem,  t h e n ,  i n c l u d e s  pe rmanen t ly  
f l o o d e d  l a k e s  and r e s e r v o i r s ,  t i d a l  l a k e s ,  oxbow l a k e s ,  and 
i n t e r m i t t e n t  l a k e s .  T h i s  ecosys tem t y p e  is r e p r e s e n t e d  best 
i n  t h e  S e a  I s l a n d  C o a s t a l  Region by r e s e r v o i r s  and oxbow l a k e s .  
Such s y s t e m s  t y p i c a l l y  e x h i b i t  l a r g e  areas o f  deep  water and 
much wave a c t i o n ,  and f r e q u e n t l y  may encompass i s l a n d s  of  p a l u s -  
t r i n e  w e t l a n d s .  

The l a c u s t r i n e  ecosys tem is  composed o f  two s u b s y s t e m s ,  
t h e  l i t t o r a l  and t h e  l i m n e t i c .  The l i t t o r a l  subsys tem e x t e n d s  
from t h e  shoreward  boundary o f  t h e  s y s t e m  t o  a  d e p t h  o f  2 m 
( 6 . 6  f t . )  a t  low w a t e r ,  o r  t o  t h e  maximum e x t e n t  o f  n o n p e r s i s -  
t e n t  emergen t s  if t h e y  grow a t  d e p t h s  g r e a t e r  t h a n  2  m .  The 
l i m n e t i c  subsys tem i n c l u d e s  a l l  h a b i t a t s  below a water d e p t h  of  
2 m ( 6 . 6  f t . )  o r  beyond t h e  maximum e x t e n t  o f  n o n p e r s i s t e n t  
e m e r g e n t s ,  i f  t h e s e  grow a t  d e p t h s  greater t h a n  2  m .  

P a l u s t r i n e  Ecosystem. T h i s  ecosys tem i n c l u d e s  a l l  n o n t i d a l  
w e t l a n d s  dominated by t rees,  s h r u b s ,  p e r s i s t e n t  e m e r g e n t s ,  emer- 
g e n t  mosses o r  l i c h e n s ,  and a l l  s u c h  w e t l a n d s  t h a t  o c c u r  i n  
t i d a l  a r e a s  where s a l i n i t y  due t o  ocean-der ived  s a l t s  is below 
0 . 5  O/oo. I t  a l s o  i n c l u d e s  w e t l a n d s  l a c k i n g  such  v e g e t a t i o n ,  
b u t  hav ing  a l l  o f  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s :  ( 1 )  area less 
t h a n  8 h a  ( 2 0  a c r e s ) ;  ( 2 )  a c t i v e  wave-formed o r  bedrock  s h o r e -  
l i n e  f e a t u r e s  l a c k i n g ;  ( 3 )  w a t e r  d e p t h  i n  t h e  d e e p e s t  p a r t  o f  
t h e  b a s i n  less t h a n  2  m ( 6 . 6  f t . )  a t  low w a t e r ;  and ( 4 )  s a l i n i t y  
due t o  ocean-der ived  s a l t s  less t h a n  0 . 5  O/oo. The p a l u s t r i n e  
ecosys tem can b e  bounded by up land  o r  by any o f  t h e  o t h e r  f o u r  
a q u a t i c  ecosys tems .  

The p a l u s t r i n e  ecosys tem i n c l u d e s  swamps, m a r s h e s ,  f l o o d -  
p l a i n s ,  s a v a n n a h s ,  and o t h e r  e x t e n s i v e l y  v e g e t a t e d  w e t l a n d s  of  
t h e  S e a  I s l a n d  C o a s t a l  Region.  I n  f a c t ,  a l l  w e t l a n d s  n o t  f a l l -  
i n g  i n t o  t h e  m a r i n e ,  e s t u a r i n e ,  r i v e r i n e ,  o r  l a c u s t r i n e  s y s t e m s  
a r e  c o n s i d e r e d  p a l u s t r i n e .  Such env i ronments  o f t e n  o c c u r  a d j a -  
c e n t  t o  l a c u s t r i n e ,  r i v e r i n e ,  o r  e s t u a r i n e  areas and may a p p e a r  
t o  g r a d e  i n t o  t h e s e  s y s t e m s .  No subsys tems  are a s s i g n e d  t o  t h e  
p a l u s t r i n e  ecosys tem.  
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Upland Ecosystem. Uplands i n c l u d e  a l l  l a n d s  that  are not  
part of t h e  f i v e  p r e v i o u s l y  described wetlands  sys tems .  W e  have 5 
d i v i d e d  uplands of t h e  Sea Island Coas t a l  Region i n t o  two d i s -  
t i n c t  ecosystems: ( 1 )  a m a r i t i m e  ecosystem, de f ined  as a l l  up- 
land areas l o c a t e d  on b a r r i e r  i s l a n d s ;  and ( 2 )  an upland ecosys- 
tem, comprising all non-maritime upland a r e a s ,  t h a t  is, a l l  up- 
land areas except  t h o s e  on barrier i s l a n d s .  The maritime eco- + system was previously d e s c r i b e d .  

Following the l o g i c  of Cowardin et a l .  (1977,  2979) ,  th 
- 

as wet lands  o r  a q u a t i c  systems and t h a t  a r e  c h a r a c t e r i z e d  b y  

L 
upland ecosystem can be defined as  t h o s e  areas not  c l a s s i f i e d  

the water table - not being a t ,  n e a r ,  o r  above t h e  l a n d  s u r f a c e  
f o r  s u f f i c i e n t  t i m e  each year t o  promote t h e  format ion of h y d r i c  
soils and the  growth of hydrophytes as t h e  dominant p l a n t  t y p e .  
Soils of the upland ecosystem, t h e n ,  would be predominantly non- 
h y d r i c ,  and t h e  v e g e t a t i o n  would be predominantly mesophytic or 
'xe rophyt ic  r a t h e r  t han  hydrophyt ic .  I n  a d d i t i o n ,  uplands are 
f u r t h e r  c h a r a c t e r i z e d  as l a n d s  that are never f looded  du r ing  
years of normal p e r c i p i t a t i o n .  
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B i o l o g i c a l  components o f  t h e s e  seven  ecosys tems a r e  ex- 
t r e m e l y  d i v e r s e  and complex. Dynamics and f u n c t i o n a l  r e l a t i o n -  
s h i p s  between b i o t i c  e l e m e n t s  o f  t h e s e  ecosys tems  a r e  t o o  com- 
p l e x  t o  be summarized h e r e .  D i s t r i b u t i o n  and r e l a t i v e  abundance 
o f  f l o r a l  and f a u n a l  s p e c i e s  r e p r e s e n t a t i v e  o f  t h e  Sea  I s l a n d  
C o a s t a l  Region,  however,  a r e  p r e s e n t e d  h e r e  by ecosys tem and 
subsys tem i n  o r d e r  t o  f u r t h e r  c h a r a c t e r i z e  t h e s e  s y s t e m s .  
T a b l e  1 summarizes t h e  d i s t r i b u t i o n  and r e l a t i v e  abuandance of  
r e p r e s e n t a t i v e  p l a n t s  of  t h e  Sea  I s l a n d  C o a s t a l  Region,  w h i l e  
T a b l e  2 ,  3 ,  4 ,  5 ,  6 ,  and 7 summarize t h e  same t y p e  o f  informa- 
t i o n  f o r  i n v e r t e b r a t e s ,  f i s h e s ,  amphib ians ,  r e p t i l e s ,  b i r d s ,  and 
mammals, r e s p e c t i v e l y  . 

The d i s t r i b u t i o n  and r e l a t i v e  abundance t a b l e s  a r e  d e s i g n e d  
t o  s e r v e  two p u r p o s e s .  F i r s t ,  an ecosys tem o r  subsys tem can be 
c h a r a c t e r i z e d  by r e a d i n g  down t h e  t a b l e s  t o  d e t e r m i n e  what t y p e s  
o f  p l a n t  and animal  s p e c i e s  l i v e  i n  t h e  s y s t e m ,  and i n  what r e l a -  
t i v e  abundance.  And, s e c o n d ,  by r e a d i n g  a c r o s s  t h e  t a b l e ,  one 
can  l e a r n  what t y p e s  of  h a b i t a t s  a  g i v e n  s p e c i e s  is l i k e l y  t o  
f r e q u e n t ,  t h e r e b y  r e v e a l i n g  q u i t e  a  b i t  about  t h e  h a b i t a t  r e q u i r e -  
ments  and p o t e n t i a l  l i m i t i n g  f a c t o r s  of  t h a t  s p e c i e s .  S i n c e  t h e  
p u b l i s h e d  l i t e r a t u r e  is incomple te  r e g a r d i n g  t h e  d i s t r i b u t i o n  
and  r e l a t i v e  abundance o f  p l a n t s  and a n i m a l s  of  t h e  Sea  I s l a n d  
C o a s t a l  Region,  t h i s  i n f o r m a t i o n  was supplemented  by t h e  a u t h o r s '  
f i e l d  e x p e r i e n c e s  and by t h o s e  of  s e l e c t  l o c a l  e x p e r t s  ( s e e  
acknowledgements s e c t i o n ) .  The r e a d e r  s h o u l d  b e a r  i n  mind, how- 
e v e r ,  t h a t  t h e s e  a r e  summary t a b l e s  a n d ,  a s  s u c h ,  a r e  n e c e s s a r i l y  
g e n e r a l i z e d  and somewhat s i m p l i f i e d .  The r e a d e r  is r e f e r r e d  t o  
t h e  Sea  I s l a n d  C h a r a c t e r i z a t i o n  t e x t  and t o  t h e  p u b l i s h e d  l i t e r a -  
t u r e  f o r  d e t a i l e d  i n f o r m a t i o n  on t h e s e  s p e c i e s  and t h e i r  h a b i t a t s ,  
i n t e r a c t i o n s ,  and dynamics.  



'able 1 .  D i s t r ibut ion  and r e l a t i v e  abundance of representat ive  vegetat ion  by 
ecosystem and subsystem i n  t h e  Sea Is land Coastal  Region (l=abun- 
dant;  2=common; 3=occas ional ) .  
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T a b l e  3. D i s t r i b u t i o n  a n d  r e l a t i v e  abundance  o f  r e p r e s e n t a t i v e  f i s h e s  b y  eco-  
s y s t e m  a n d  s u b s y s t e m  i n  t h e  Sea I s l a n d  Coastal Region ( l = a b u n d a n t ;  
2=common; 3 = o c c a s i o n a l ) .  
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Table 7 .  D i s t r i b u t i o n  and r e l a t i v e  abundance of r e p r e s e n t a t i v e  mammals by  
ecosystem and subsystem i n  t h e  Sea I s l and  Coasta l  Region (l=abun- 
d a n t ;  2=common; 3=occas iona l ) .  
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As the Nation's principal cansewation agency, the Department of the Interior has respon- 
sibility for most of our.nationally owned public lands and natural resources. This includes 
fostering the wisest use of our land and water resources, protecting our fish and wildlife, 
presewing theenvironmental and cultural values of our national parks and historical places, 
and providing for the enjoyment of life through outdoor recreation. The Department as- 
sesses our energy and mineral resources and works to assure that their development is in 
the best interests of all our people. The Department also has a major responsibility for 
American Indian reservation communities and for people who live in island territories under 
U.S. administration. 




