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PREFACE 
-\ 

This i s  a  h i e r a r c h i c a l  reg iona l  c l a s s i f i c a t i o n  scheme f o r  coas ta l  
ecosystems o f  t he  Un i ted  States and i t s  t e r r i t o r i e s  based on b i o l o g i c a l  
and phys ica l  (such as hydro log ica l ,  chemical, geo log ica l ,  and s t r u c t u r a l  ) 
c h a r a c t e r i s t i c s  o f  those areas. It i s  designed t o  answer the quest ion  
"How can the c o a s t l i n e  o f  t he  Uni ted States be p a r t i t i o n e d  t o  bes t  separate 
ecosystems, when the  purpose o f  d e f i n i n g  these ecosystems i s  t o  make p red i c -  
t i o n s  about how s p e c i f i c  types o f  pe r tu rba t i ons  i n  s p e c i f i c  geographical 
areas w i l l  a f f e c t  t h e  ecosystems h y d r o l o g i c a l l y ,  s t r u c t u r a l l y ,  f u n c t i o n a l l y ,  
and, most important ,  b i o l o g i c a l l y ? "  

Th is  i s  n o t  a  s t r u c t u r a l  c l a s s i f i c a t i o n ,  a  f u n c t i o n a l  c l a s s i f i c a t i o n ,  
o r  a  biogeographic reg iona l i za t i on .  It i s  i n  d r a f t  form and comnents a r e  
s o l i c i t e d .  



INTRODUCTION 

OBJECTIVES AND PURPOSES 

The o b j e c t i v e  o f  t h i s  p r o j e c t  i s  t o  formulate a  h i e r a r c h i c a l  reg iona l  
c l a s s i f i c a t i o n  scheme f o r  p a r t i t i o n i n g  coas ta l  ecosystems o f  t h e  Un i ted  
States and i t s  t e r r i t o r i e s ,  based on the  b i o l o g i c a l  and phys i ca l  (such 
as hydro log ica l ,  chemical, geo log ica l ,  and s t r u c t u r a l  ) c h a r a c t e r i s t i c s  of 
those areas. The c l a s s i f i c a t i o n  i s  based on a  combination o f  t h e  above 
named c r i t e r i a  r a t h e r  than be ing  s p e c i f i c a l l y  a  phytogeographical o r  
zoogeographical r e g i o n a l i z a t i o n  based on groups o f  organisms because the  
o b j e c t i v e  i s  t o  develop a  c l a s s i f i c a t i o n  scheme f o r  ecosystems. I 

This c l a s s i f i c a t i o n  should serve two purposes. It should f i r s t  
p rov ide  a  s t r u c t u r e  f o r  data c o l l e c t i o n  bo th  f o r  o rgan iz ing  t h e  storage 
o f  data and f o r  demonstrat ing areas where a d d i t i o n a l  data should be 
co l l ec ted .  Second, and perhaps more important ,  i t  should d e l i n e a t e  
geographical zones about which p r e d i c t i o n s  on the  f u n c t i o n i n g  o f  ecosystems 
w i t h i n  those zones may be made a t  var ious  l e v e l s  o f  r e s o l u t i o n .  These 
geographical areas are  analogous t o  the  eco log i ca l  l and  and eco log i ca l  
water  u n i t s  o f  t h e  Wi ld land Planning Glossary (Schwartz e t  al . ,  1976) 
and should be regarded as opera t iona l  d e f i n i t i o n s  o f  t h e  boundaries of 
ecosystems. Thus, p r e d i c t i o n s  w i t h i n  any g iven d i v i s i o n *  o f  the  reg iona l  
c l a s s i f i c a t i o n  should be more r e l i a b l e  than p r e d i c t i o n s  spanning d i v i s i o n s  
(ecosystems). 

It i s  a n t i c i p a t e d  t h a t  such a  c l a s s i f i c a t i o n  system should be 
use fu l  t o  a  broad range o f  users f o r  t h e  above reasons, however, two of  
t h e  most l i k e l y  a re  the  Nat ional  Coastal Ecosystems P r o j e c t  o f  the  
O f f i c e  o f  B i o l o g i c a l  Services and t h e  D i v i s i o n  o f  Eco log ica l  Services, 
bo th  o f  the  U. S. F i sh  and W i l d l i f e  Serv ice (USFWS), f o r  t h e  d e l i n e a t i o n  
o f  s tudy boundaries o f  t h e i r  Eco log ica l  Charac ter iza t ion  Studies and 
P r o f i l e s  (see Glossary),  respec t i ve l y .  

REVIEW OF EXISTING COASTAL CLASSIFICATIONS 

It i s  appropr ia te  t o  rev iew e x i s t i n g  coas ta l  c l a s s i f i c a t i o n s ,  and 
t o  e x p l a i n  why these were n o t  su i t ab le .  

There are  a  number o f  c l a s s i f i c a t i o n s  o f  coas ta l  areas i n  existence, 
each se rv ing  a  d i f f e r e n t  purpose, and they f a l l  i n t o  th ree  ca tegor ies :  
s t r u c t u r a l ,  f unc t i ona l ,  and reg iona l  (geographical ). While these may 
n o t  be t o t a l l y  mu tua l l y  exc lus i ve  types o f  c l a s s i f i c a t i o n ,  each has very  
s p e c i f i c  c h a r a c t e r i s t i c s .  S t r u c t u r a l  c l a s s i f i c a t i o n  schemes c l a s s i f y  t h e  
c o a s t l i n e  by the  s t r u c t u r a l  components o f  the  area, f o r  .example, geo log i ca l  
s t r u c t u r e  ( rocky beach, sandy beach) o r  sur face cover o r  s t r u c t u r e  (sea 
grass beds, k e l p  beds). An example o f  t h i s  would be t h e  main body o f  t h e  
Cowardin e t  a1 . (1976) wetlands c l a s s i f i c a t i o n  system exc lus i ve  o f  t h e  
reg iona l  po r t i on ,  as i t  app l i es  t o  es tua r ine  and marine systems. G. C. 

*The term d i v i s i o n  i s  used i n  the  same sense as t h e  word taxon i s  used i n  
taxonomy, i.e., any one o f  t h e  ca tegor ies  such as Level I, Level 11, etc., 
i n t o  which coasta l  ecosystems a r e  c l a s s i f i e d .  



Ray's (1975) c l a s s i f i c a t i o n  "by h a b i t a t "  and Hedgpeth's (1957) c l a s s i -  
f i c a t i o n  are  s t r u c t u r a l .  7 

A f u n c t i o n a l  c l a s s i f i c a t i o n  i s  one i n  which some aspect o f  t he  func-  
t i o n i n g  ( i  .e. energy inputs ,  s t r a t i f i c a t i o n  and c i r c u l a t i o n  pa t te rns ,  o r  
geo log ica l  processes forming the  c o a s t l i n e )  i s  used t o  separate t h e  systems. 
Examples o f  f u n c t i o n a l  c l a s s i f i c a t i o n s  are  Shepard (1937) addressing gee- 
l o g i c a l  processes forming beaches, Hansen and Ra t t ray  (1966) and Glenne and 
Asce (1967) addressing mix ing  and s t r a t i f i c a t i o n  i n  es tuar ies ,  and Odum e t  
a l .  (1974) addressing energy inputs .  

A reg iona l  c l a s s i f i c a t i o n  system i s  one based p r i m a r i l y  on geography. 
Areas which a r e  cont iguous may be i n  t he  same region,  b u t  those some d is tance 
apar t ,  though they may be q u i t e  s i m i l a r  s t r u c t u r a l l y  o r  f u n c t i o n a l l y ,  cannot 
be c l a s s i f i e d  together  r e g i o n a l l y .  Secondary a t t r i b u t e s  used i n  t h e  c l a s s i -  
f i c a t i o n  may be b i o t i c  o r  phys i ca l ,  and thus a b iogeographic r e g i o n a l i z a t i o n  
o r  a phys i ca l  reg iona l  i z a t i o n  would be produced. Examples o f  zoogeographic 
r e g i o n a l i z a t i o n s  are  Ekman (1953). Br iggs  (1974), Ray's (1975: 14) "by zoo- 
geographic reg ions"  c l a s s i f i c a t i o n ,  and Smith (1976). Examples o f  phyto- 
geographic r e g i o n a l i z a t i o n s  a r e  Ea r le  (1969) and Humm (1969). Examples o f  
r e g i o n a l i z a t i o n s  which i n c l u d e  some phys i ca l  f a c t o r s ,  b u t  which a r e  c h i e f l y  
b i o t i c  r e g i o n a l i z a t i o n s ,  a re  Ketchum (1972), Cronin (1974), Ray's (1975: 
19) "by coas ta l  b i o t i c  p rov inces"  c l a s s i f i c a t i o n s ,  and t h e  coas ta l  reg iona l -  
i z a t i o n s  o f  wet lands i n  Cowardin e t  a1 . (1976). Examples o f  r e g i o n a l i z a t i o n s  
which i n c l u d e  some b i o t i c  f a c t o r s ,  b u t  which are  c h i e f l y  reg iona l  i z a t i o n s  
based on phys i ca l  parameters, a re  Wastler and de Guerrero (1968). U. S. 
F i sh  and W i l d l i f e  Serv ice  (1970), U. S. Senate (1970), and Lynch e t  a l .  
(1976). An e x c e l l e n t  example o f  c l a s s i f i c a t i o n  o f  coas ta l  areas on p u r e l y  
phys ica l  (chemical, geo log ica l ,  e tc .  ) a t t r i b u t e s  i s  Dolan e t  a1 . (1972). 

Each o f  t h e  above types o f  c l a s s i f i c a t i o n  may be p u t  t o  a number o f  
uses, and each i s  w e l l  s u i t e d  t o  answering c e r t a i n  types o f  quest ions.  
However, i n f o r m a t i o n  ob ta ined by app ly ing  one type o f  c l a s s i f i c a t i o n  may be 
useless i n  t r y i n g  t o  so lve  problems b e s t  addressed by a p p l i c a t i o n  o f  another  
type o f  c l a s s i f i c a t i o n  system. A few examples w i l l  c l a r i f y  t h i s .  I f  a l l  
coas ta l  areas o f  t h e  Unt ied  Sta tes  were c l a s s i f i e d  according t o  Odum e t  a l .  
(1974) and t h e  quest ion  were posed, "What i s  t h e  m ix ing  p a t t e r n  o f  es tua ry  
' X u ? " ,  i t  cou ld  n o t  be answered because Odum e t  a l . ' s  (1974) c l a s s i f i c a t i o n  
o n l y  considered energy inputs .  Again, i f  a l l  coas ta l  areas o f  t h e  Un i ted  
States were c l a s s i f i e d  according t o  Shepard (1937) and the  quest ion  were 
asked, "How many sur face hectares o f  c o a s t l i n e  are  covered by k e l p  beds?", 
i t  a l s o  cou ld  n o t  be answered because Shepard o n l y  considered geo log i ca l  
processes. The i n f o r m a t i o n  c o l l e c t e d  f o r  e i t h e r  c l a s s i f i c a t i o n  would n o t  
be i n c o r r e c t ,  b u t  i t  would be i napprop r ia te  t o  answer the  types o f  quest ions 
be ing  asked. Thus i t  i s  obv ious ly  necessary t o  s e l e c t  a c l a s s i f i c a t i o n  which 
b e s t  answers t h e  quest ion  o r  quest ions being asked. 

The o b j e c t i v e  o f  t h i s  p r o j e c t  i s  t o  fo rmula te  a h i e r a r c h i c a l  r e g i o n a l  
c l a s s i f i c a t i o n  scheme f o r  coas ta l  ecosystems o f  t he  Un i ted  States and i t s  
t e r r i t o r i e s ,  based on t h e  b i o l o g i c a l  and phys ica l  (such as hyd ro log i ca l ,  
chemical , geo log ica l ,  and s t r u c t u r a l  ) c h a r a c t e r i s t i c s  of those areas. The 
quest ion  i t  i s  designed t o  address i s  t h e  f o l l o w i n g :  "How can t h e  c o a s t l i n e  
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geo log ica l  u n i t s  along a  coast, c l ima te  may w e l l  be continuous, b u t  
when geology in tergrades,  c l ima te  may f a l l  i n t o  d i s t i n c t  u n i t s .  Com- 
pounding t h i s  problem are those o f  s h i f t i n g  cu r ren t ,  r a i n f a l l ,  and 7 
temperature p a t t e r n s  du r ing  the  year, and the  very na ture  o f  the  coas ta l  
zone i t s e l f  as an ecotone between t h e  l and  and sea. Thus, w h i l e  some o f  
the  d i f f e r e n t  d i v i s i o n s  s p e c i f i e d  may represent  f a i r l y  d i s t i n c t i v e  
ecosystems, o thers  may not.  Some d i v i s i o n s  may be d i f f e r e n t  f rom o the r  
d i v i s i o n s  o n l y  because they are  in termediate.  This  paper presents an 
at tempt t o  r e g i o n a l i z e  and separate i n t o  s i m i l a r l y  f u n c t i o n i n g  ecosystems 
the  coas ta l  areas o f  the  Un i ted  States us ing the a v a i l a b l e  eco log i ca l  
i n fo rma t ion  and the  exper t  op in ion  o f  numerous resource managers who 
work along the  coast. 

METHODS 

I n  order  t o  fo rmula te  a  h i e r a r c h i c a l  reg iona l  c l a s s i f i c a t i o n  scheme 
f o r  coas ta l  ecosystems o f  the  Un i ted  States and i t s  t e r r i t o r i e s ,  c r i t e r i a  
were es tab l i shed  which a l l o w  i n s p e c t i o n  o f  the  c h a r a c t e r i s t i c s  o f  coas ta l  
ecosystems o r  c l u s t e r s  o f  ecosystems a t  var ious  l e v e l s  o f  r e s o l u t i o n .  
Those c r i t e r i a  a re  as fo l l ows :  

Level I: These d i v i s i o n s  are  t h e  l a r g e s t  i n  geographical area and 
represent  c l u s t e r s  o f  s i m i l a r l y  f u n c t i o n i n g  ecosystems. The 
main c r i t e r i a  f o r  separa t ing  the  d i f f e r e n t  d i v i s i o n s  o f  Level I 
are  ocean o r  l ake  system upon which the  c o a s t l i n e  abuts, o r  the  
major  ocean c u r r e n t  o r  cu r ren ts  which wash the  shore, o r  major 
d i f f e rences  i n  c l imate.  Ocean cu r ren ts  and c l ima te  a r e  t h e  
main f o r c i n g  func t ions  o f  ecosystems a long the  c o a s t l i n e  and 
a r e  thus appropr ia te  parameters f o r  the pr imary c r i t e r i a  separ- ,q 
a t i n g  these ecosystems. 

Level 11: These d i v i s i o n s  a r e  geograph ica l l y  sma l l e r  than Level I d i v i s i o n s ,  
and represent  a  smal l  number o f  i n t e r r e l a t e d  and s i m i l a r l y  
f u n c t i o n i n g  ecosystems. They are separated c h i e f l y  by geo log i ca l  
s t r u c t u r a l  p r o p e r t i e s  o f  the  coast, both above and below the  
wa te r l i ne ,  w i t h  cons idera t ion  g iven t o  hyd ro log i ca l ,  phys i ca l ,  
and chemical p rope r t i es .  The s t r u c t u r a l  geology o f  t h e  
coas ta l  area i s  a  major c o n s t r a i n i n g  f a c t o r  on ecosystems and 
thus i s  an appropr ia te  second l e v e l  c r i t e r i o n  f o r  separat ion 
o f  these ecosystems. 

Level 111: These are  t h e  smal les t  d i v i s i o n s  o f  the  c l a s s i f i c a t i o n  
system w i t h  respect  t o  geographical area. Each represents 
a  l o g i c a l  u n i t  o r  ecosystem. These have been most e a s i l y  
d e l i m i t e d  i n  ac tua l  p r a c t i c e  by i n d i v i d u a l  drainage areas 
along the  coast. Dolan e t  a l . ' s  (1972) Elemental Un i t s  should 
a l s o  be considered f o r  use as Level I 1 1  d i v i s i o n s .  For t h e  
purposes o f  t h i s  study, Level 111 d i v i s i o n s  have n o t  been 
del ineated,  b u t  may be requ i red  i n  t h e  fu tu re .  The pr imary  
c r i t e r i o n  f o r  separa t ion  should be the  homogeneity o f  response, 
cons ider ing  the  f o r c i n g  func t i ons  and cons t ra in t s ,  o f  the  
d i v i s i o n  t o  pe r tu rba t i on .  

A summary o f  the  c r i t e r i a  a r e  as fo l l ows :  



A t  the  f i r s t ,  most general l e v e l ,  the  fo rc ing  func t ions  o f  t he  systems 
were the  c h i e f  c r i t e r i a .  A t  the  second l e v e l ,  t he  major cons t ra in ts  on the  
system were the  c h i e f  c r i t e r i a .  A t  the  t h i r d ,  most s p e c i f i c  l e v e l ,  t he  
homogeneity o f  the  response o f  t he  system t o  the  f o r c i n g  func t ions  and 
cons t ra in ts  was the c r i t e r i o n  f o r  separat ion. Thus the  c r i t e r i a  are: what 
makes the  system work, what determines how the system can work, and l a s t ,  
how the  system responds. 

Boundary l i n e s  were drawn perpendicular  t o  the coast,  us ing the  
above 1 i s t e d  c r i t e r i a  and manual over lay  o f  maps e x h i b i t i n g  the  necessary 
information, t o  separate d i v i s i o n s .  The in format ion  used came main ly  
from Adams e t  a l .  (1975), Brooks (1973), Bureau o f  Land Management 
(1975a, 1975b, 1975c, 1975d. 1976a, 1976b, 1976c, 1976d, 1976e, 1977a, 
1977b), Dolan e t  a l .  (1972), Ear le (1969). General Land O f f i c e  o f  ~ e x a &  
(1976), Great Lakes Basin Comnission (1975), J o i n t  Federal-State Land 
Use Planning Comnission f o r  Alaska (1973), Sel kregg (1974a, 1974b, 
1974~ .  1974d. 1974e. 1974f). U. S. Geological Survey (1954, 1970). and 
Weaver e t  a l .  (1976). These boundaries were examined c r i t i c a l l y  by the  
reviewers (see Appendix f o r  l i s t )  o f  the  f i r s t  d r a f t  and o t h e r  s t a f f  
members i n  t h e i r  respect ive  o f f i c e s .  I n  many cases t h e  exper t  op in ion  
o f  these reviewers was used t o  s l i g h t l y  modify boundary l i n e s .  

RESULTS 

The r e s u l t s  o f  t h i s  p r o j e c t  a re  the  opt ions  f o r  landward and o f f sho re  
boundaries, the  coasta l  r e g i o n a l i z a t i o n  Level I and Level I 1  boundaries 
(Table I ) ,  and the  Level I1  descr ip t ions .  

OPTIONS FOR LANDWARD AND OFFSHORE BOUNDARIES 

Landward Boundary Options 

1. Meet the  seaward boundary o f  Ba i l ey ' s  (1976) r e g i o n a l i z a t i o n  
Pro-The r e g i o n a l i z a t i o n  i s  extant .  Many federa l  agencies and 
s ta tes  are comnit ted t o  i t s  use. 
Con-Not a t  a l l  designed t o  g i ve  i n d i c a t i o n s  o f  coasta l  areas. 
=clear i n d i c a t i o n  o f  seaward boundary. Does n o t  i nc lude  
i n  coasta l  ecosystems Cowardin e t  a l . ' s  (1976) emergent wetland 
c lass  (marshes, swamps, e tc .  ). Emergent wetlands would be i n c l u -  
ded i n  uplands. 

2. Adopt Coastal Zone Management (CZM) i n l a n d  boundaries 
Pro-Most boundaries extant ,  in fo rmat ion  c o l l e c t e d  f o r  character-  
G t i o n s  would be d i r e c t l y  app l i cab le  t o  CZM problems. 
Con-Not un i fo rm around the  country, thus problems o f  comparab i l i t y  - 
o f  data. 

3. Mean h igh  water mark, h igh  h igh  t i de ,  e tc .  
Pro-Easy t o  determine. 
Con-Obviously leaves o u t  a l o t  o f  what has t r a d i t i o n a l l y  been 
considered coasta l .  



Table 1. Coastal Reg iona l i za t i on  Level I and Level I 1  Boundaries 

Level I Level I1 Boundaries 

A. North A t l a n t i c  A. Maine-Canada border  t o  Cape Cod 

1. G u l f  o f  Maine Coast 1. Maine-Canada border  t o  Cape E l i zabe th  

B. Middle A t l a n t i c  

2. Nor thern New England 2. Cape E l i zabe th  t o  Cape Cod a t  Monomoy 
Coast I s  1  and 

B. Cape Cod a t  Monomoy I s l a n d  t o  Cape Hat teras,  
bu t  n o t  i n c l u d i n g  Pamlico, C u r r i  tuck,  o r  
Albemarle Sound 

1. Southern New England 1. Cape Cod a t  Monomoy I s l a n d  t o  Montauk 
Coast Po in t ,  i n c l u d i n g  Long I s l a n d  Sound 

2. New York B i g h t  2. Montauk P o i n t  t o  Cape May 

3. Delaware Bay 3. Cape May t o  Cape Henlopen 

4. Delmarva Shore 4. Cape Henlopen t o  Cape Charles, p l u s  
seaward shore f rom Cape Henry t o  Cape 
Hat teras 

5. Chesapeake Bay 5. Cape Charles t o  Cape Henry 



Table 1. Continued 

Level I Level I 1  Boundaries 
- - -  

C. South A t l a n t i c  C .  Cape Hatteras t o  F o r t  Lauderdale p lus  Pamlico, 
Albemarle, and Cur r i t uck  Sounds 

1. Pamlico Sound Complex 1. Pam1 ico ,  Albemarle, and Cur r i t uck  Sounds 

2. Nor th Carol ina Coast 2. Seaward coast  o f  Outer Banks from Cape 
Hatteras t o  Cape Lookout AND both  
es tuar ine  systems and seaward i s l a n d s  
from Cape Lookout t o  Cape Fear 

3. Sea Is lands 

4. East F lo r i da  

D. Southern F l o r i d a  

1. Biscayne Bay 

2. F l o r i d a  Keys 

3. F l o r i d a  Bay 

4. Ten Thousand Is lands 

3. Cape Fear t o  Jacksonv i l le  

4. Jacksonv i l le  t o  F o r t  Lauderdale 

D. F o r t  Lauderdale t o  Cape Romano i n c l u d i n g  
F l o r i d a  Keys 

1. F o r t  Lauderdale and Biscayne Bay i n c l u d i n g  
Biscayne Bay Nat ional  Monument 

2.  From Biscayne Bay Nat ional  Monument t o  Key 
West and t o  i nc lude  Dry Tortugas 

3. South t i p  o f  Biscayne Bay t o  Cape Sable 

4. Cape Sable t o  Cape Romano 



Table 1. Continued 

Level I Level I 1  Boundaries 

E. A t l a n t i c  I n s u l a r  E. Puerto Rico and V i r g i n  Is lands  

1. Puerto Rico 1. Puerto Rico 

2. V i r g i n  Is lands  2. V i r g i n  Is lands  

3. Navassa I s l a n d  3. Navassa I s l a n d  

F.  G u l f o f M e x i c o  

4. Serrana Bank and 
Roncador ~ a n k l  

4. Serrana Bank and Roncador Bank 

F. Cape Romano t o  Texas-Mexico border  

1. Centra l  B a r r i e r  Coast 1. Cape Romano t o  Tarpon Spr ings 

2. B i g  Bend Drowned Karst  2. Tarpon Springs t o  A l l i g a t o r  ( L i g h t  House) 
P o i n t  

3. Apalachicola Cuspate 3. A l l i g a t o r  ( L i g h t  House) P o i n t  t o  Cape 
San Blas 

4. Nor th Central  Gu l f  Coast 4. Cape San Blas t o  Pascagoula-Horn I s l a n d  

5. M iss i ss ipp i  De l ta  5. Pascagoula-Horn I s l a n d  to ,  and i n c l u d i n g  
Vermi 11 i o n  Bay 

6. Strandplain-Chenier 6. V e r m i l l i o n  Bay t o  Galveston Bay 
P l a i n  System 

7. Texas B a r r i e r  I s l a n d  7. Galveston Bay t o  Texas-Mexico border 
System ( i n c l u d i n g  Galveston Bay) 



Table 1. Continued 

Level I Level I1 Boundaries 

G. Southwest Pacific 

1. 

2. 

3.  

H. Northwest Pacific 

1. 

I. Pacific Insular 

- - - 

G. 
Southern California 

Central California 
San Francisco Bay 

H. 
Pacific Northwest 

Columbia Rfver Estuary 

Puget Sound 

Hawaii 

Guam and Pacific Trust 

Samoa and Other U. S. 
Claims and Administered 
Islands 

California-Mexico border to Cape Mendocino 
1. California-Mexico border to Point 

Conception 

2. Point Conception to Cape Mendocino 
3. San Francisco Bay 

Cape Mendocino to Washington-Canada border 

1. Cape Mendocino to the Straits of 
Juan de Fuca 

2. Columbia River Estuary 
3. Puget Sound and the Straits of Juan- de 

Fuca and Georgia 

Hawaii, Guam, Samoa, Pacific Trust Territories, 
and other Pacific islands, administered, 
claimed, or in trust to the United States I 

1. State of Hawaii 
2. Guam, Carolines, Marianas and the 

Marshalls 

3.  Samoa, Wake, Midway Islands, Johnston 
At01 1, Kingman Reef, Palmyra At01 1, 
Howland Island. Baker Island, Jarvis -. 
Island, Canton Island, Enderbury Island, 

rn - 
the Line islandsL, Phoenix islandsL. 

3 Ellice islands2, Northern Cook Islands , 
Tokelau (or Union) Islands 3 



Table 1. Continued 

Level I Level I 1  Boundaries 

J. Panama Canal Zone J. Panama Canal Zone 

1. Panama Canal Zone 1. Panama Canal Zone 

K. P a c i f i c  Alaska 

1. Alexander Archipelago 

2. Gu l f  o f  Alaska Coast 

3. Pr ince  Wi l l iamSound 

4. Cook I n l e t  

5. Kodiak I s land  and 
Protected Coast 

6. Wave Beaten Southwest 
Alaska Coast 

L. A l e u t i a n  Is lands  

1. A leu t ian  Is lands  

K. Alexander Archipelago t o  Unimak I s l a n d  a t  
Unimak Pass i n c l u d i n g  Cook I n l e t  

1. Alexander Archipelago t o  Cape Spencer 

2. Cape Spencer t o  Kenai Peninsula a t  Cape 
El izabeth,  except Pr ince  W i l l  iam Sound 
b u t  i n c l u d i n g  Montague I s l a n d  

3. Cape Hinchinbrook t o  San Juan-Latouche 

4. Cape E l i zabe th  t o  Cape Douglas 

5. Kodiak Is land,  coast  from Cape Douglas t o  
Cape Providence, and C h i r i  k o f  I s l a n d  

6. Cape Providence t o  Unimak Pass 

L. A leu t i an  Is lands  

1. A leu t i an  Is lands  



Table 1. Continued 

Level I Level I1 Boundaries 

. 
M. Bering Alaska 

1. South B r i s t o l  Bay 

2. North B r i s t o l  Bay 

3. Yukon, Kuskokwim 
Del ta  

4. Norton Sound Coast 

5. Ber ing Sea Is lands 

N. A r c t i c  Alaska 

1. Chukchi Coast 

2. Beaufor t  Coast 

M. Unimak I s land  a t  Unimak Pass t o  Cape Pr ince 
o f  Wales i n c l u d i n g  P r i b i l o f  Is lands,  Nunivak 
Is land,  S t .  Matthew Is land,  and St. Lawrence 
I s l a n d  

1. Unimak I s land  a t  Unimak Pass t o  
Cape Greig 

2. Cape Greig t o  Jacksmith Bay 

3. Jacksmith Bay t o  Po in t  Romanof i n c l u d i n g  
Nunivak I s land  

4. Poin t  Romanof t o  Cape Pr ince o f  Wales 

5. P r i b i l o f  Is lands, S t .  Lawrence Is land,  
S t .  Matthew Island, and Diomedes Is lands 

N. Cape Pr ince o f  Wales t o  Alaska-Canada border 
east  o f  Demarcation Po in t  

1. Cape Prince o f  Wales t o  Barrow 

2. Barrow t o  Alaska-Canada border eas t  o f  
Demarcation Po in t  



Table 1. Concluded 

Level I Level I 1  Boundaries 

0. Great Lakes 0. Great Lakes 

1. Lake Superior 1. Lake Super ior  and the S t .  Marys R iver  

2. Lake Michigan 2. Lake Michigan and the  Mackinac S t r a i g h t s  

3. Lake Huron 3. Lake Huron and the  S t .  C l a i r  River  

4. Lake E r i e  4. Lake E r i e  and the Niagra R iver  

5. Lake Ontar io  5. Lake Ontar io  and the  S t .  Lawrence R iver  

I Both claimed by the Uni ted States and Columbia. 

'claimed by the  United States and the  Uni ted Kingdom. 

3 ~ l a i m e d  by the Uni ted States and New Zealand. 



One hundred year  f l o o d  and t i d a l  innundat ion l e v e l  
P r o - F a i r l y  easy t o  determine. 
=-May i n c l u d e  l a r g e  areas n o t  nonna l l y  considered coas ta l  o r  exclude 
z s e  which are. 

Some f i x e d  d is tance f rom some t i d a l  l i n e  such as 300 m from 
mean h igh  t i d e  
Pro-Easy t o  determine. 
Con-May i n c l u d e  o r  exclude i napprop r ia te  areas. 

Some contour l i n e  such as the  10 m contour 
Pro-Easy t o  determine. 
Con-May - inc lude  o r  exclude i napprop r ia te  areas. 

Peak o f  t he  coas ta l  mountain range 
Pro-Easy t o  determine. 
=-Many coasts do n o t  have mountain ranges. - 
I n l a n d  boundaries o f  coas ta l  count ies  o r  par ishes 
Pro-Easy t o  determine. 
Con-May inc lude  o r  exclude i napprop r ia te  areas. 

Man-made s t r u c t u r e s  such as roads, canals, e tc .  
Pro-Easy t o  determine. 
Con-May inc lude  o r  exclude i napprop r ia te  areas. - 
Pleistocene/recent  contac t  
Pro-Areas r e c e n t l y  b u i l t  a re  obv ious ly  coas ta l ,  and may be easy - 
t o  discern.  
Con-Not appropr ia te  on beaches which are  n o t  aggrading. - 
Maximum i n l a n d  o r  seaward range o f  any one species 
Pro-Should be f a i r l y  easy t o  determine. - 
Con-No species d i s t r i b u t e d  a long e n t i r e  Uni ted States Coast l ine.  
m t o r i c a l  acc idents o r  d i s t r i b u t i o n  can cause erroneous r e s u l t s .  
P l a s t i c i t y  o f  t he  response o f  an organism t o  i t s  environment and 
synergisms among environmental i npu ts  may a l l o w  an organism t o  
occur i n  a v a r i e t y  o f  coas ta l  and noncoastal areas. 

Soi 1 s - wet landhonwet land boundary 
P ro -Fa i r l y  easy t o  determine. - 
Con-Wetland s o i l s  may occur  i n  areas which a r e  no l onger  wetlands. - 
Boundary o f  wet landhonwet land vegeta t ion  
P ro -Fa i r l y  easy t o  determine. 
=-Large number o f  species needed f o r  coasta l  d e l i n e a t i o n  o f  t h e  
e n t i r e  Un i ted  States. Not appropr ia te  f o r  unvegetated coast.  

S a l i n i t y  i n t r u s i o n  
P ro -Fa i r l y  easy t o  determine. - 
Con-Sal in i ty  i s  n o t  t h e  o n l y  i n f l u e n c i n g  f a c t o r .  - 
T i d a l  i n f l u x  
P ro -Fa i r l y  easy t o  determine. - 
Con-Tidal i n f l u x  i s  n o t  t he  o n l y  i n f l u e n c i n g  f a c t o r .  



16. The i n l a n d  boundaries f o r  marine and es tuar ine  i n  the  Cowardin e t  a l .  
(1976) system which has been adopted by the  Nat ional  Wetlands Inventory.  7 
These boundaries are based on vegetat ion, s o i l s  and s a l i n i t y .  

Pro-Wi l l  be mapped f o r  the e n t i r e  Un i ted  States, l a rge  amounts o f  
m o m a t i o n  a l ready on t h l s  framework. W i l l  probably be updated 
regu la r l y .  
Con-No in format ion  y e t  on how t h l s  app l ies  t o  coasta l  processes. 
m a t e s  w i l l  c e r t a l n l y  change I n l a n d  boundaries. 

17. Determine the  major coasta l  in f luences and make an i n l a n d  boundary 
determinat ion f o r  each Level I. 11, o r  111 d i v i s i o n  based on the  
ex ten t  o f  the  inf luences 
Pro-Would most accura te ly  r e f l e c t  t he  func t l on lng  o f  coasta l  .- 
ecosystems I n  the  area o f  I n t e r e s t .  
Con-Would n o t  be un i fo rm around the  c o a s t l i n e  and would cause 
problems o f  comparison o f  in format ion  among d i v i s ions . '  Extremely 
d i f f i c u l t  t o  determine. 

Offshore Boundary Options 

1 . T e r r i t o r i a l  sea boundary 
Pro-Easy t o  def ine.  The Uni ted States c o n t r o l s  t h i s  area, so 
management would be simp1 i f i e d .  
Con-It  i s  an a r t i f i c i a l  boundary having no demonstrable r e l a t i o n s h i p  - 
t o  coasta l  ecosystem func t ion ing.  

2. Two hundred m i l e  "economic zone" (322 km) 
Pro-Easy t o  def lne.  Uni ted States has some management c o n t r o l .  
Con-Artificial - boundary having no demonstrable r e l a t i o n s h i p  t o  
coasta l  ecosystem func t lon lng.  

3 .  L ine marking the  30 m ( o r  any) depth contour  
P ro -Fa i r l y  easy t o  def ine.  I s  somewhat more r e l a t e d  t o  func t ion ing 
i5fecosystems. 
Con-Line i s  s t i l l  very a r t i f i c i a l  and would l ead  t o  poor data com- - 
parabi 1 i t y  around the  coast. 

4. Edge o f  the  cont inenta l  s h e l f  
P ro -Fa i r l y  easy t o  determine. Much more r e l a t e d  t o  ecosystem 
func t ion ing .  
Con-May n o t  inc lude a l l  t he  important  processes i n  ecosystem - 
funct ion ing.  I s  n o t  completely c o n t r o l l e d  by the  Un i ted  States. 

5. The seaward boundary o f  t he  Cowardin e t  a l .  (1976) c l a s s i f i c a t i o n  
scheme, which has been adopted by the  Nat ional  Wetlands Inventory.  
This i s  the  edge o f  t he  con t inen ta l  she l f .  (Pros and cons are the  
same as those l i s t e d  f o r  i t e m  4.) 

6. L ine  demarking the l i m i t  o f  t he  impor tant  processes i n  ecosystem 
func t ion ing  
Pro-Would bes t  r e l a t e  t o  and a l l ow  f o r  modeling o f  coasta l  ecosystems. 
=-Would be very d i f f i c u l t  t o  d e l i m i t ,  t h i s  would have t o  be done 
f o r  every Level I, 11, and 111 d i v i s i o n  along the  coast. Might cause ? 
problems o f  comparabi 1 i t y .  



A major p o r t i o n  o f  t he  ideas and in format ion  used f o r  the l i s t  o f  
op t ions  f o r  landward and o f fshore  boundaries a re  der ived from papers by 
Robbins and Hershman (1974) and M c I n t i r e  e t  a l .  (1975). 

LEVEL I 1  DESCRIPTIONS 

A. North A t l a n t i c  

A.1. G u l f  o f  Maine Coast. Rocky, deeply i n c i s e d  "drowned" c o a s t l i n e  
w i t h  numerous bays, estuar ies,  is lands.  High t i d a l  range, c r e a t -  
i n g  abundance o f  i n t e r t i d a l  pool comnunities. Small areas o f  
mudf lats and marshes, few shal low areas. 

1 A.2. Northern New England Coast. Some rocky shores, Cape E l i zabe th  to1  
Cape Ann, main ly  sandy beaches south o f  Cape Ann. Sandy o r  cobble 
beaches w i t h  h igh  energy except those she l te red w i t h i n  Cape Cod 
Bay. Extensive marshes and mudflats. 

B. Middle A t l a n t i c  

B.1. Southern New England. F a i r l y  i r r e g u l a r  c o a s t l i n e  w i t h  several 
l a r g e  is lands,  two l a r g e  bays, and two sounds (one--Long I s land  
Sound--very large,  protected) .  Main ly  sandy beaches, some h igh  
energy, w i t h  marsh areas behind, some b a r r i e r  i s lands,  some w i t h  
dune systems. 

B.2. New York Bight.  Coast l ine dominated by wide, sandy, h igh  energy 
beaches, o f t e n  w i t h  dune systems on b a r r i e r  i s l ands  p r o t e c t i n g  
bays and extensive marshes. 

B. 3. Delaware Bay. Large embayment semiprotected from ocean. Extensive 
marshes on both s ides t o  80 km (50 m i l e s )  up bay. Some oys te r  
r e e f s  i n  mid and lower reaches. 

8.4. Delmarva Shore. Dominated by se r ies  o f  b a r r i e r  i s l ands  w i t h  some 
dune systems and h igh  energy, wide, sand beaches. Extensive marsh 
systems i n  pro tec ted shal low waters behind is lands.  

8.5. Chesapeake Bay. Very large,  "drowned coast1 i n e "  estuary w i t h  
several r i v e r i n e  subestuary systems. Largely pro tec ted from h i g h  
energy ocean in f l uence  b u t  w i t h  pronounced in f l uence  by s a l i n e  
waters, marine organisms, etc., on d e c l i n i n g  g rad ien t  northward 
i n t o  bay. Extensive marsh systems, e s p e c i a l l y  on eastern shore, 
some oys ter  reefs. Sediment t ranspor t  processes, t u r b i d i t y  h ighest  
i n  upper bay. 

C. South A t l a n t i c  

C. 1. ~ a m l  i c o  Sound Complex. Wide, sandy beaches w i t h  extensive marshy 
areas, b u t  most ly  character ized by very extensive o u t e r  bank and 
b a r r i e r  i s l a n d  system which p ro tec ts  the  sound complex. Reasonably 
h igh  amount o f  f reshwater  i n f l ow .  



C.2. North Caro l ina  Coast. Broad w h i t e  quar tz  sand beaches, smal le r  
estuary systems than Pamlico Sound Complex, p ro tec ted  by  bo th  
l ong  narrow and numerous small b a r r i e r  i s lands .  Also inc ludes  
marine systems seaward o f  b a r r i e r  i s l ands  from Cape Hat teras t o  
Cape Fear. 

C. 3. Sea Is lands.  B a r r i e r  i s l ands  much smal le r  and more numerous, 
c o a s t l i n e  l ess  protected,  f a i r l y  h i g h l y  d issec ted  c o a s t l i n e  w i t h  
h igh  f reshwater  i n f l ow ,  g e n t l y  s loping,  wide qua r t z  sand beaches, 
and very ex tens ive  marshes. 

C.4. East F lo r i da .  Low-lying beaches o f  calcareous sand, ex tens ive  
marshy areas, some areas o f  very  extensive b a r r i e r  i s l ands ,  f resh-  
water i n f l o w  on l y  from coasta l  p l a i n .  

D. Southern F l o r i d a  

D. 1. Biscayne Bay. Extremely l o w - l y i n g  swampy coast1 i n e  genera l l y  
Rhizo hora man l e  L.) w i t h  hard bottom, marine i n f l u e n c e  

from the  A t  a n t i c  cean, reshwater i n f l o w  extremely va r iab le .  "ngrOves ' +- 
D.2. F l o r i d a  Keys. Low l imestone i s l ands  w i t h  p i n i c l e  rock  coasts o r  

very narrow s h e l l  beaches, ex tens ive  shal low areas w i t h  s o f t  
marl  o r  s h e l l  fragment bottoms extending o u t  t o  c o r a l  ree fs ,  very 
ex tens ive  seagrass and a l g a l  beds. 

D.3. F l o r i d a  Bay. Coast l ine  p a r t  o f  Everglades Nat ional  Park, area 
o f  numerous i s l ands  and very  es tens ive  swamps cover ing  the  whole 
southern t i p  o f  F lo r i da .  Marine i n f l u e n c e  f rom the  Gu l f  o f  
Mexico, b u t  t h e  area i s  f a i r l y  protected.  

D.4. Ten Thousand Is lands.  Coast l ine  dominated by a m u l t i t u d e  o f  smal l  
mangrove i s l ands  and t i d a l  channels, exteremly complex, d i r e c t  
marine a c t i o n  on the  coast. 

E. A t l a n t i c  I n s u l a r  

E.1. Puerto Rico. Consists o f  t h e  la rge ,  rugged i s l a n d  o f  Puerto Rico 
and several  smal le r  i s lands .  Faces both  A t l a n t i c  and Caribbean 
b u t  rece ives  much g rea te r  wave a c t i o n  from A t l a n t i c .  Coast l ine  
most ly  steep and rocky, however some areas w i t h  c o r a l  r e e f s  and 
i s l ands  she1 t e r i n g  lagoons, w i t h  some mangrove swamp development. 

E.2. V i r g i n  Is lands.  Numerous i s l ands  most ly  o f  vo l can i c  o r i g i n ,  b u t  
a few o f  marine sediments. Areas o f  steep rocky  c l i f f s ,  some areas 
w i t h  small sandy bays and rocky  headlands, some areas o f  wide low 
coasta l  p l a i n  and wide shal low area covered by algae and t u r t l e  grass 
o r  mangrove swamps. Beaches main ly  rocky  o r  composed of calcareous 
sand. Well developed c o r a l  ree fs .  

E.3. Navassa Is land.  Small i s l a n d  o f  about 2.6 sq km (1 sq m i )  loca ted  
between Jamaica and H a i t i  i n  Caribbean Sea. Volcanic o r i g i n .  

E.4. Serrana Bank and Roncador Bank. Coral r e e f s  ca. 352 km (220 m i )  eas t  'n~ 
o f  Nicaragua i n  the  Caribbean Sea. 



F. G u l f  o f  Mexico 

F.1. Central  B a r r i e r  Coast. Sandy beaches w i t h  a few rocky areas, 
extensive marshy and swampy areas present, narrow shallows area, 
Juncus, Spart ina, o r  mangroves c h a r a c t e r i s t i c  depending on l a t i t u d e .  

F.2. B i g  Bend Drowned Karst. Rugged shorel ine,  rocky  bottoms, very wide 
shallows area, c l e a r  water, extensive sea grass beds and marshes, 
h igh  f i s h  product ion, oys te r  bars extensive. 

F. 3. Apalachicol a Cuspate Del t a .  Smooth sand beaches, mud-bottomed bays, 
t u r b i d  water, b a r r i e r  i s l ands  present, l i t t l e  o r  no sea grass. 

1 F.4. North Centra l  G u l f  Coast. White sand beaches, c l e a r  water, extenb 
s i v e  dune system, and b a r r i e r  i s l a n d  system h igh  energy beaches 
compared t o  o thers  o f  the  Gu l f  Coast. 

F.5. M iss i ss ipp i  Delta. Extensive marsh systems, b a r r i e r  i s l a n d  system, 
sediments s i l t y ,  s i l t  terr igenous, water t u r b i d ,  very extensive 
shallows area, extensive i n f l uence  from Miss i ss ipp i  River.  

F.6. Strandplain-Chenier P l a i n  System. Extensive marsh system, f resh-  
water i n f l o w  from several small r i v e r  systems, b u t  l a c k i n g  d i r e c t  
i n f l uence  from Miss iss ipp i ,  cheniers present.  

F,7. Texas B a r r i e r  I s land  System. Extensive lagoon system formed by 
drowned r ivermouths and b a r r i e r  is lands;  f reshwater  i n f l o w  r e g u l a r  
on upper coast t o  l i m i t e d  w i t h  hypersal ine cond i t i on  on lower coast; 
marshes comnon along upper coast, submerged grass beds comnon along 
lower coast. 

G. Southwest P a c i f i c  

G.1. Southern Ca l i f o rn ia .  F a i r l y  smooth c o a s t l i n e  w i t h  a few l a r g e  
is lands,  bo th  low and h igh  c l i f f e d  beaches which are main ly  sandy 
w i t h  a few rocky promontories sporadic seasonal h igh  f reshwater  
i n f l ow ,  b u t  genera l ly  low t o  no f reshwater  i n f l ow ,  extensive a l g a l  
comnunities, ke lp  beds. 

6.2. Centra l  Ca l i f o rn ia .  Uni formly h i g h - c l i f f e d  beaches, most ly  rocky 
b u t  some sandy w i t h  a h igh  frequency o f  pocket beaches i n  some areas, 
moderate f reshwater  i n f l ow ,  extensive a l g a l  comnunities, k e l p  beds. 

6.3. San Francisco Bay. H igh ly  pro tec ted from marine in f luence,  some 
low c l i f f e d  beaches, b u t  mostly l ow- l y ing  mudf la ts  w i t h  a few 
pocket beaches and marshes, moderate f reshwater  in f luence.  

H. Northwest P a c i f i c  

H.1. P a c i f i c  Northwest. H i g h - c l i f f e d  beaches main ly  w i t h  numerous 
pocket beaches b u t  a few extensive sandy o r  rocky beaches, i n  the  
nor thern  p a r t  are lower rocky coasta l  f l a t s ,  moderately d issec ted 
coast l ine ,  cool  water temperatures, h i g h  f reshwater  i n f l ow ,  numer- 
ous rocky is lands,  small bays, and es tuary  systems w i t h  mudf la ts  
and eelgrass beds. 



H.2. Columbia R iver  Estuary. Separated main ly  due t o  h i g h  f reshwater  
i n f l o w  generated f a r  in land,  extensive inland-marsh complex. 

H.3. Puget Sound. R e l a t i v e l y  pro tec ted from d i r e c t  marine i n f l uence  - 
by Olympic Peninsula, h i g h l y  complex coas t l  l n e  w i  t h  numerous 
is lands.  h igh  f reshwater  i n f l ow .  

I. P a c i f i c  I n s u l a r  

I. 1. Hawaii. T rop ica l  vo l  can lc  i s lands  r i s i n g  sharp1 y from ocean, c o r a l  
r e e f s  present;  inc ludes h igh  wet i s lands  and low d r y  is lands,  has 
several species o f  endemic fauna and f l o r a .  

1.2. Guam and P a c i f i c  Trus t  T e r r i t o r i e s .  Trop ica l  i s lands,  some having 
mountains b u t  main ly  w i t h  wide sandy beaches and extensive co ra l  
ree fs ,  a l l  l y i n g  n o r t h  o f  the  equator; inc ludes h igh  wet i s lands  
and low d r y  is lands,  fauna t y p i c a l  Indo-Paci f ic ,  c h a r a c t e r i s t i c  storm 
pat terns.  

1.3. American Samoa and Other U. S. Claimed and Administered Islands. 
Trop ica l  and subt rop ica l  i s l ands  on both  s ides o f  t he  equator, a 
few w i t h  mountains, b u t  main ly  low sandy beaches w i t h  extensive c o r a l  
ree fs ;  inc ludes h igh  wet i s lands  and low d r y  is lands,  fauna t y p i c a l  
Indo-Paci f ic .  

J. Panama Canal Zone 

J. 1. Panama Canal Zone. Receives marine i n f l uence  from the  G u l f  o f  
Panama and from the  Caribbean Sea, and f reshwater  i n f l uence  from 
Gatun and Madden Lakes, t r o p i c a l  c l imate.  Unique s i t u a t i o n  due t o  J 

human disturbance i n  the  form o f  t he  Panama Canal. By d e f i n i t i o n ,  
t he  Level I d i v i s i o n  o f  "J. Panama Canal Zone" ought t o  have a t  
l e a s t  two and perhaps th ree Level I 1  d i v i s i o n s  because o f  t he  water  
masses involved-- the Caribbean, the  Gu l f  o f  Panama, and the  Canal 
i t s e l f .  However, f o r  t he  purpose o f  t h i s  study, due t o  the  small  
s i z e  o f  t he  area, i t  w i l l  be considered one Level I1  d i v i s i o n .  

K. P a c i f i c  Alaska 

K.1. Alexander Archipelago. Extremely complex sho re l i ne  due t o  g l a c i e r -  
formed f j o r d s .  I n  numerous cases g l a c i a l  format ion o f  c o a s t l i n e  
p resen t l y  occurr ing.  Shorel ine may rece ive  d i r e c t  wave a c t i o n  f rom 
P a c i f i c  Ocean o r  may be pro tec ted and f a c i n g  one o f  numerous s t r a i t s  
and passages. 

K.2. Wave Beaten South Centra l  Alaska Coast. Receives wave a c t i o n  from 
P a c i f i c  Ocean, as w e l l  as l a r g e  amount o f  g l a c i a l  a c t i o n  on shore- 
l i n e .  Much o f  the  shore l ine  has exposed sand beaches which rece ive  
s t rong onshore cur rents  and a l o t  o f  d r i f t .  

K. 3. Pr ince Wi l l i am Sound. F jord- type shore l ine  pro tec ted from P a c i f i c  
Ocean by Montague and Hinchinbrook Is lands.  Extensive g l a c i a l  
a c t i o n  p resen t l y  occu r r i ng  on coas t l  1 ne. 



K.4. Cook I n l e t .  Tide mixed estuary, extensive marshy lowlands, water 
very s a l t y ,  l i t t l e  g l a c i a l  a c t i o n  on shorel ine.  Tide very dominant 
w i t h  t i d a l  bore exceeding 9 m (30 f t )  i n  some places, cur rents  up 
t o  12 knots. 

K.5. Kodiak I s l a n d  and Protected Coast. U n i t  conta ins th ree  types o f  
coas t l i ne - - tha t  which i s  wave beaten by the  Pac i f i c ,  t h a t  which 
faces the  She l i ko f  S t r a i t  and has f j o rds ,  and t h a t  f a c i n g  the  
She l i ko f  S t r a i t  and pro tec ted from d i r e c t  P a c i f i c  wave a c t i o n  b u t  
n o t  g r e a t l y  a f f e c t e d  g l a c i a l l y .  

I K.6. Wave Beaten Southwest Alaska Coast. Rugged, mountainous c o a s t l i n  
o f  t he  Alaska Peninsula, l i t t l e  g l a c i a l  a c t i v i t y ,  ge ts  d i r e c t  wav ! 
a c t i o n  from P a c i f i c .  Large numbers o f  small i s l ands  and rocks w i t h  
numerous small areas o f  p ro tec ted coast. Large numbers o f  crabs, 
sea o t t e r s ,  and b i r d s  present. 

L. A leu t ian  Is lands 

L. 1. A leu t ian  Is lands.  I s l a n d  chain r e c e i v i n g  d i r e c t  wave a c t i o n  from 
both  P a c i f i c  and Ber ing Oceans, however, wave a c t i o n  much g rea te r  
from Pac i f i c .  

M. Ber ing Alaska 

M.1. South B r i s t o l  Bay. Coast may o r  may n o t  be ice- locked dur ing  w in ter ,  
receives wave a c t i o n  f rom Ber ing Sea, beaches o f  b lack  vo l can ic  sand, 
in terspersed w i t h  dune type headlands, backing onto l ow- l y ing  wet 
tundra, f lanked by mountainous vo lcan ic  t e r r a i n .  

M.2. North B r i s t o l  Bay. Coast ice- locked i n  w i n t e r  and i s  sub jec t  t o  
ice-scouring, area adjacent  t o  coast e i t h e r  mountainous o r  low- 
l y i n g  wet tundra, w i t h  b lack  vo lcan ic  mud beaches, receives d i r e c t  
wave a c t i o n  from the Ber ing Sea, b u t  i s  more p ro tec ted  than South 
B r i s t o l  Bay. 

M.3. Yukon-Kuskokwim Delta. Very extensive marsh systems extending 
hundreds o f  m i les  in land,  r e c e i v i n g  vary ing  amounts o f  f reshwater  
and sa l twa te r  in f luence,  c o a s t l i n e  ice- locked du r ing  w in ter ,  water  
t u r b i d .  

M.4. Norton Sound Coast. Coast l ine main ly  mountainous, b u t  a few low- 
l y i n g  areas present, icebound i n  w in ter ,  receives wave a c t i o n  from 
Ber ing Sea b u t  somewhat protected. 

M.5. Ber ing  Sea Is lands.  Volcanic type i s lands  w i t h  pocket beaches, 
p rec ip i tous  c l i f f - t y p e  shorel ine,  backing onto grassy highlands 
o f t e n  r i s i n g  t o  vo lcan ic  peaks o f  3,050 m (10,000 f t ) ,  b u t  may 
have extensive areas o f  marshy lowlands and wel l-developed b a r r i e r  
i s l ands  and sp i t s ,  r e c e i v i n g  wave a c t i o n  on a l l  s ides from Ber ing  
Sea. I c e  in f luenced i n  a l l  cases, i s l ands  may be ice- locked up t o  
h a l f  the  year, extensive ice-scouring. 



N. A r c t i c  Alaska 

N.1. Chukchi Coast. Receives wave a c t i o n  from Chukchi Sea, some mount- 
ainous coas t l i ne ,  b u t  most ly  low- ly ing ,  marshy areas, w i t h  some 
areas having ex tens ive  b a r r i e r  i s lands .  Some sounds and i n l e t s  
p ro tec ted  from wave ac t ion .  Ice- locked du r ing  w in ter ,  i c e - f r e e  
du r ing  sumner, receives ex tens ive  ice-scour ing.  

N. 2. Beaufor t  Coast. Receives wave a c t i o n  from Beaufor t  Sea, i ce- locked 
du r ing  w in ter ,  u s u a l l y  i c e - f r e e  i n  sumner, very ex tens ive  ice-scour ing.  
Coast l ine  very low w i t h  extensive marshy areas. Some b a r r i e r  i s lands .  

0. Great Lakes 

0.1. Lake Superior.  Has t h e  most rugged uninhabi ted and unaccessible 
shorelands o f  a l l  the  Great Lakes. The shore type o f  Lake Super ior  
and the  S t .  Marys R ive r  va r i es  from t h e  steep rock c l i f f s  o f  the  
P ic tu red  Rocks Nat ional  Lakeshore Area t o  the  sandy beaches o f  
White F i s h  Bay, Michigan t o  the  l o w - l y i n g  c l a y  and gravel  b l u f f s  
near Duluth, Minnesota and i n  Wisconsin t o  t h e  marshlands o f  
Munuscong Bay, Michigan. Lake Super ior  and t h e  S t .  Marys R ive r  
conta in  major i s l ands  and i s l a n d  groups. 

0.2. Lake Michigan. Large expanse o f  sand dunes extending almost con- 
t i n u o u s l y  from the  Indiana Dunes Nat ional  Lakeshore northward t o  
t h e  t i p  o f  the  Leelanau Peninsula i n  Michigan. They r e s u l t  f rom 
t h e  p r e v a i l i n g  wester ly  winds t h a t  cause an almost cont inuous wash- 
i n g  and separat ion o f  shore s o i l  ma te r i a l  by wave ac t i on .  Wide, 
sandy beaches are  o f t e n  associated w i t h  the  dune areas, e s p e c i a l l y  
du r ing  years o f  low water  l e v e l s  on t h e  Great Lakes. 

0.3. Lake Huron. Main ly  a rock and boulder  shore i n  the  no r the rn  area 
w i t h  some h igh  bank beaches extending landward i n t o  a r o l l i n g  upland 
area. From Sand Po in t  i n  ou te r  .Saginaw Bay t o  the  most nor thern  p a r t  
o f  Huron County, t h e  shore i s  composed o f  sandy beaches backed by 
low dunes and b l u f f s .  This  shore type a l s o  predominates i n  San i lac  
County. From Northern Huron County eas t  and south approximately 
t o  the  Huron-Sanilac County l i n e ,  exposed bedrock, and very rocky  
shorelands rep lace t h e  sandy shore type. The shorelands o f  Lake 
S t .  C l a i r  a r e  predominant ly a r t i f i c i a l  f i l l ,  e r o d i b l e  low p la in ,  
and a smal le r  wet land cont ingent  (15%). 

0.4. Lake Er ie.  Eastern Lake E r i e  has g l a c i a l  t i l l  and r a f t - s h a l e  b lu f f s .  
The Pennsylvania p o r t i o n  comprises shore b l u f f s  o f  15 t o  23 m (50 
t o  75 f t )  and r i s e  t o  30 m (100 f t )  i n  places. B l u f f s  a re  com- 
posed o f  c lay,  s i l t ,  and g ranu la r  ma te r i a l  w i t h  shale bedrock 
occu r r i ng  a t  about water l e v e l .  To the  eas t  o f  E r i e  Harbor, t h e  
sha le  bedrock i s  f requen t l y  5 t o  11 m (15 t o  35 f t) above l a k e  
l e v e l  and the  upper p a r t  o f  the  b l u f f  i s  composed o f  s i l t ,  c l ay ,  
and granu lar  ma te r i a l .  Sand and gravel  beaches up t o  46 m (150 
f t )  wide extend along the  toe  t o  the  b l u f f s .  The sho re l i ne  o f  
western Lake E r i e  cons is ts  main ly  o f  wetlands, low p l a i n s ,  a r t i f i -  
c i a l  shore types, and low rocky  b l u f f s .  Lake E r i e  i s  sub jec t  t o  
impressive seiches. 



0.5 Lake Ontar io. The U. S. sho re l i ne  cons i s t s  genera l l y  o f  b l u f f s  o f  
g l a c i a l  ma te r i a l  ranging f rom 6 t o  18 m (20 t o  60 f t )  high. 
Narrow gravel  beaches border t h e  b l u f f s ,  which are  sub jec t  t o  
e ros ion  by wave ac t ion .  The b l u f f s  a re  broken i n  several  p laces by 
low marshes. The shore i n  t he  v i c i n i t y  o f  Rochester and I ronde- 
q u o i t  i s  marshy w i t h  sand and grave l  b a r r i e r  beaches separa t ing  the 
marshes and open ponds f rom the  lake. The sho re l i ne  f rom Sodus Bay 
eas t  t o  P o r t  On ta r i o  i s  a s e r i e s  o f  druml ins and dunes separated by 
marsh areas. North o f  t he  Oswega-Jefferson County l i n e  f o r  a d i s -  
tance o f  16 km (10 mi) ,  t he  shorelands are  composed o f  dunes and 
b a r r i e r  beaches. A t  t h i s  p o i n t  the shore type changes a b r u p t l y  t o  
rock outcrop a t  t he  water 's  edge. This rock  shore extends n o r t h  o 
the S t .  Lawrence R iver  i n t e r r u p t e d  on l y  by a few pockets o f  beach s 
and marshes a t  t he  i n n e r  end o f  t he  deep bays. 

i 
RECOMMENDATIONS 

A l i s t  o f  op t i ons  was presented i n  Resul ts  f o r  landward and seaward 
boundaries o f  Level I, 11, and I11 d i v i s i o n s ,  a long w i t h  t h e  pros and 
cons o f  adopt ing each opt ion. The i d e a l  landward and seaward boundaries 
o f  d i v i s i o n s  would be those which d e l i m i t  t he  major coas ta l  processes 
which occur i n  each d i v i s i o n .  This would most accu ra te l y  r e f l e c t  funct ion-  
i ng o f  rea l -wor ld  ecosystems. Unfor tunate ly ,  these a r e  ext remely d i f f i c u l t  
t o  d e l i m i t .  I n  ac tua l  p r a c t i c e  the  landward and seaward boundaries descr ibed 
by t h e  Cowardin e t  a l .  c l a s s i f i c a t i o n  (1976) as descr ibed i n  Results, 
a r e  probably as c lose  t o  these i d e a l  boundaries as can be drawn. The 
r e a l  advantages t o  adopt ing the  boundaries used by the  Nat iona l  Wetlands 
Inven to ry  are  t h a t  they a r e  be ing  mapped p r e s e n t l y  and t h a t  a l a r g e  
amount o f  data i s  being s to red i n  t h i s  format. A l l  o t h e r  op t i ons  l i s t e d  
are  unacceptable due t o  the  problems inhe ren t  i n  each as p r e v i o u s l y  des- 
c r i b e d  under con under t h e  subheading Boundary Options. 

Concerning l a t e r a l  (perpendicular  t o  t h e  sho re l i ne )  boundaries of 
Level I and I 1  d i v i s i o n s ,  those which end a t  t he  p o l i t i c a l  boundaries o f  
t h e  Un i ted  States are  obv ious ly  a r t i f i c i a l .  They were de l ineated i n  t h a t  
'manner due t o  the  scope o f  t h e  study. I t  i s  obvious, however, t h a t  t he  
boundaries o f  coas ta l  ecosystem should l o g i c a l l y  n o t  resemble p o l i t i c a l  
boundaries. Thus Table 2 l i s t s  more r a t i o n a l  boundaries f o r  Level I and 
I1  d i v i s i o n s  which abut t he  p o l i t i c a l  boundaries o f  the Un i ted  States 
and over lap i n t o  o t h e r  count r ies .  I 

I n  some instances i t  may be necessary o r  use fu l  t o  lump o r  f u r t h e r  
subdiv ide Level I 1  d i v i s i o n s  f o r  t h e  purpose o f  producing cha rac te r i za t i ons  
o r  P r o f i l e s .  For example, one might  lump the  North and South B r i s t o l  Bay 
d i v i s i o n s  i n t o  a B r i s t o l  Bay cha rac te r i za t i on .  I n  t h e  case of lumping, 
i t  i s  advisable t o  lump Level I 1  d i v i s i o n s  which a r e  w i t h i n  a Level I 
d i v i s i o n ,  r a t h e r  than those f rom two d i f f e r e n t  Level I div i s ions ,  Level 
I 1  d i v i s i o n s  w i t h i n  a Level I d i v i s i o n  are  by d e f i n i t i o n  more s i m i l a r ,  
and thus may have p r e d i c t i o n s  made about them more r e l i a b l y ,  than Level 
I 1  d i v i s i o n s  f rom d i f f e r e n t  Level I d i v i s i o n s .  Thus lumping should occur 
o n l y  w i t h i n  Level I d i v i s i o n s .  



Table 2. Proposed Actual Boundaries o f  Level I and I 1  D iv i s ions  
Which Abut P o l i t i c a l  Boundaries o f  he Un i ted  States 

Level I Level I1  Boundaries 

A. Nor th A t l a n t i c  A. Cape Cod t o  St.Johns, Newfoundland, i nc lud -  
i n g  Nova Scot ia  and t h e  Bay o f  Fucdy 

1. Gu l f  o f  Maine 1. Cape E l izabeth  t o  Lancaster, New 
Brunswick, and t h e  eas t  coast o f  Nova 
Scotia, b u t  n o t  i n c l u d i n g  t h e  Bay o f  
Fundy 

F. G u l f  o f  Mexico F. Cape Romano t o  t h e  Cape o f f  Matmoras, Mexico 

7. Texas B a r r i e r  I s l a n d  7. Galveston Bay t o  t h e  Cape o f f  Matamoras, 
Sys tem Mexico 

G. Southwest P a c i f i c  F. Cape Mendocinao t o  Cabo San Lucas 

1. Southern C a l i f o r n i a  1. Po in t  Conception t o  the  coast o f  
E l  Rosario 

H. Northwest P a c i f i c  

K. P a c i f i c  Alaska 

N. A r c t i c  Alaska 

3. Pudget Sound 

H. Cape Mendocino t o  and i n c l u d i n g  Vancouver 
I s l a n d  

3. Puget Sound and the  S t r a i t s  o f  Juan de 
Fuca and Georgia (a l ready i nc luded  i n  
d e f i n i t i o n )  

K. From, b u t  no t  i n c l u d i n g  Vancouver i s l and ,  t o  
Unimak I s l a n d  a t  Unimak Pass i n c l u d i n g  
Cook I n l e t  

1. Alexander Archi pelago 1. Queen Char lo t te  I s l a n d  and t h e  Alexander 
Archipelago t o  Cape Spencer 

N. Cape Pr ince  o f  Wales t o  Cape Bathurs t  

2. Beaufor t  Coast 2. Barrow t o  Demarcation Po in t  



C r i t e r i a  a re  o u t l i n e d  i n  the  Methods sec t i on  f o r  separat ing Level 111 
d i v i s ions ,  thus subd iv id ing  Level I1 d iv i s ions .  In p r a c t i c e  e i t h e r  the  
Elemental Un i t s  described by Dolan e t  a l .  (1972) o r  i n d i v i d u a l  drainage 
areas along the  coast should be s u i t a b l e  f o r  Level I 1 1  d i v i s ions ,  i f  the  
need ar ises  f o r  them. 

SUMMARY 

The o b j e c t i v e  o f  t h i s  p r o j e c t  i s  t o  formulate a h i e r a r c h i c a l  reg iona l  
c l a s s i f i c a t i o n  scheme f o r  coasta l  ecosystems o f  the  Uni ted States and i t s  
t e r r i t o r i e s  based on the  physical ,  hydro log ica l ,  chemical, b i o l o g i c a l ,  
geological ,  and/or s t r u c t u r a l  c h a r a c t e r i s t i c s  o f  those areas. The quest ion 
I t  i s  designed t o  address i s  the  fo l l ow ing :  "How can the  c o a s t l i n e  o f  t he  
Un i ted  States be p a r t i t i o n e d  so as t o  bes t  separate ecosystems, if the  purpose 
o f  d e f i n i n g  these ecosystems i s  t o  make p red ic t i ons  about how s p e c i f i c  types 
o f  per turbat ions  i n  s p e c i f i c  geographical areas w i l l  a f f e c t  them hydro- 
l o g i c a l l y ,  s t r u c t u r a l l y ,  f unc t i ona l l y ,  and, most important,  b i o l o g i c a l l y ? "  
The pr imary intended users o f  t h i s  c l a s s i f i c a t i o n  are the  Nat ional  Coastal 
Ecosystems Team and Ecological  Services, both o f  t he  Un i ted  States F ish  
and W i l d l i f e  Service, f o r  l o c a t i n g  t h e i r  Charac ter iza t ion  Studies and 
P r o f i l e s ,  respect ive ly .  

E x i s t i n g  coasta l  c l a s s i f i c a t i o n  schemes were examined t o  determine 
i f  any were s u i t a b l e  f o r  f u l f i l l i n g  the  above s ta ted  ob jec t ive .  Coastal 
c l a s s i f i c a t i o n s  were found t o  f a l l  i n t o  e s s e n t i a l l y  t h ree  types- -s t ruc tura l ,  
f unc t i ona l ,  and regional .  S t ruc tu ra l  and func t i ona l  c l a s s i f i c a t i o n s  do 
n o t  address geographical problems and a re  thus n o t  appropr iate.  O f  t he  
th ree above named types, o n l y  reg iona l  c l a s s i f i c a t i o n s  address the  quest ion  
being asked. 

There are two types o f  regional izat ions--one type based on biogeo- 
graphy, and one based on physical  (chemical, geo log ica l ,  e tc . )  parameters. 
Biogeographical r e g i o n a l i z a t i o n s  are based on the  ac tua l  d i s t r i b u t i o n  o f  
one o r  a few groups o f  organisms and do n o t  address d i s t r i b u t i o n  o f  coasta l  
ecosystems pe r  se; reg iona l  i zat ions  based on physical  parameters do. The 
o n l y  reg iona l  i z a t i o n  found which i s  based on phys ica l  parameters (Dolan 
e t  al., 1972) was r e j e c t e d  because o f  the  s i z e  o f  i t s  Elemental Un i ts .  
Thus i t  was appropr ia te  t o  develop a c l a s s i f i c a t i o n  scheme t o  answer the  
quest ion stated. 

The c r i t e r i a  used f o r  separat ion o f  Level I, 11, and I 1 1  d i v i s i o n s  
a re  as fo l lows:  

Level I The f o r c i n g  func t ions  o f  t he  system 
Level I1  The major cons t ra in ts  o f  t he  system 
Level I 1 1  The homogeneity o f  response t o  the  system 

A l i s t  o f  the  l a t e r a l  ( i.e. perpendicular  t o  the  shore) boundaries o f  
Level I and I 1  d i v i s ions ,  determined by the  above c r i t e r i a ,  and desc r ip t i ons  
of these d i v i s i o n  are given. Level 111 d i v i s i o n  separat ions a re  n o t  made. 
A l i s t  o f  opt ions f o r  landward and seaward boundaries o f  Level I, 11, and 
111 d i v i s i o n s  i s  g iven w i t h  the  pros and cons o f  us ing each o f  t he  opt ions.  



Recomnendations are made concerning l a t e r a l  boundaries f o r  Level I 1 1  
d i v i s i o n s ,  and f o r  s e l e c t i n g  among the  landward and seaward boundary 
opt ions.  Also a comnent i s  made concerning the  a r t i f i c i a l i t y  o f  us ing 
p o l i t i c a l  boundaries as l a t e r a l  boundaries o f  coasta l  ecosystems. 

I t  has been recomnended t h a t  Elemental Un i t s  as def ined by Dolan e t  
a l .  (1972) o r  i n d i v i d u a l  drainage areas along the  coast would probably 
be the  most appropr ia te  Level I 1 1  d i v i s ions .  

The most appropr ia te  landward boundary f o r  Level I. 11, and 111 
d i v i s i o n s  i s  e i t h e r  the  landward boundaries f o r  marine and es tuar ine ,  
as def ined by the  NU1 c l a s s i f i c a t i o n  scheme (Cowardin e t  a l ,  1976) o r  
t h e  landward l i m i t  o f  the  major coasta l  processes which occur i n  each 
d i v i s i o n .  These two l i n e s  may be the  same. 

Seaward boundaries should be s e t  as e i t h e r  the  edge o f  the  con t inen ta l  
s h e l f  (as i n d i c a t e d  by Cowardin e t  al . ,  1976) o r  a t  t he  seaward boundary 
o f  the  major coasta l  processes which are occu r r i ng  i n  each d i v i s i o n .  I n  
bo th  cases, landward and seaward boundaries, the  l i n e  d e l i m i t e d  by the  
NWI c l a s s i f i c a t i o n  system (Cowardin e t  al . ,  1976) i s  t h e  more p r a c t i c a l  
opt ion.  

Because o f  the  c h i e f  use o f  the  reg iona l i za t i on ,  i n  some cases the  
p o l i t i c a l  boundaries o f  the  Uni ted States are regarded as boundaries o f  
coasta l  ecosystems. This i s  obv ious ly  h i g h l y  a r t i f i c i a l .  A l i s t  i s  g iven 
o f  what i s  be l ieved t o  be more r e a l i s t i c  l a t e r a l  boundaries o f  coasta l  
ecosystems which happen t o  cross p o l i t i c a l  boundaries o f  the Uni ted 
States. 
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GLOSSARY 

Biogeographic reg iona l  i z a t i o n - - a  reg iona l  c l a s s i f i c a t i o n  based 
secondar i l y  on the  d i s t r i b u t i o n  o f  some group o r  groups o f  organisms. 
Ekman's (1953) zoogeographical reg iona l  c l a s s i f i c a t i o n  o f  marine areas 
i s  an example. 

Coastal B i o t i c  Province--del ineat ions o f  coas ta l  assoc ia t ions  based 
on b i o t i c  components, water  mass c h a r a c t e r i s t i c s ,  and coas ta l  geomorphology, 
w i t h  emphasis on the  b i o t i c  components (Ray, 1975). 

D i 

Division--used i n  t h e  same sense as the  word taxon i s  used i n  taxonomy, 
i .e .  any one o f  the  ca tegor ies  such as Level I, Level 11, etc., i n t o  which 
coas ta l  ecosystems are  c l a s s i f i e d .  

Eco log ica l  c h a r a c t e r i z a t i o n  s tud ies- -s tud ies  be ing  performed by t h e  
Nat ional  Coastal Ecosystem Team o f  the  U. S. F ish  and W i l d l i f e  Serv ice 
which prov ide  a d e s c r i p t i o n  o f  the  impor tan t  resources and processes com- 
p r i s i n g  a coas ta l  ecosystem. They a l s o  prov ide  an understanding o f  t h e  
func t i ona l  and dynamic r e l a t i o n s h i p s  i n  coasta l  ecosystems through i n t e -  
g r a t i o n  o f  e x i s t i n g  environmental and socioeconomic resource data i n t o  
an eco log i ca l  u n i t .  These s tud ies  f o l l o w  a h o l o l o g i c a l  approach (J. 
Johnston, NCET, pers. comn. ). 

Eco log ica l  l and  u n i t  (ELU)--"I. U. S. Forest  Serv ice usage. One 
o f  t h e  lowest  l e v e l s  o f  the  Ecoclass system o f  c l a s s i f y i n g  ecosystems 
i n t o  subd iv is ions  f o r  f o r e s t  d e s c r i p t i o n  and management. An ELU i s  a 
composite o f  elements from the  land subsystem and vegeta t ion  subsystem 
which together  de f i ne  a homogeneous u n i t  ( A f t e r  C o r l i s s  1974). 

2. U. S. Fores t  Serv ice Resource C a p a b i l i t y  System (RCS) usage. Un i t s  
o f  l and  having s t rong  u n i f o r m i t y  i n  s lope steepness, aspect, microc l imate,  
rock  types and cond i t ions ,  geomorphology, s o i l  c h a r a c t e r i s t i c s  and p roduc t i ve  
c a p a b i l i t i e s ,  type, dens i t y  and age o f  vegeta t ion  and ground cover, and 
drainage c h a r a c t e r i s t i c s .  

The bas ic  phys ica l  u n i t  o f  l and  t h a t  s c i e n t i f i c  d i s c i p l i n e s  agree must be 
de l i nea ted  and examined as a separate e n t i t y  ( f o r  use-evaluat ion o r  management 
purposes). 

The bas ic  u n i t  t h a t  i s  used i n  t h e  ana lys is  o f  on s i t e  p o t e n t i a l s ,  capa- 
b i l i t i e s ,  and l i m i t a t i o n s .  The most s i g n i f i c a n t  l e v e l  o f  l and  s t r a t i f i c a t i o n  
which best  comnunicates the  bas i c  ( i nhe ren t )  c a p a b i l i t i e s  and l i m i t a t i o n s  
(Reid 1972). 



Land ( o r  water)  u n i t s  which because o f  t h e i r  s t rong u n i f o r m i t y  i n  phys ica l  
and b i o l o g i c a l  cha rac te r i  s t l c s  respond s i m i l a r l y  t o  management a c t i v i t i e s  
o r  o the r  s t i m u l i .  Sometimes c a l l e d  response un i t s . "  (Schwartz e t  a l . ,  
1976:64-65). 

Eco log ica l  water u n i t  (EWU)--"U. S. Forest  Service usage. One o f  
t h e  lowest  l e v e l s  o f  the  Ecoclass system o f  c l a s s i f y i n g  ecosystems i n t o  
subd iv is ions  f o r  f o r e s t  d e s c r i p t i o n  and management. An EWU i s  a composite 
o f  elements from the  l and  and aquat ic  subsystems, where aquat ic  type and 
adjacent  land types together  de f i ne  a homogeneous u n i t .  ( A f t e r  Cor l  i s s  
1974)" (Schwartz e t  a l ,  1976:65). 

Ecosystem--"l. The system formed by the  i n t e r a c t i o n  o f  a group o f  
organ1 sms and t h e i r  environment. (Durrenberger 1973) 

2. A complete, i n t e r a c t i n g  system o f  organisms considered together  w i t h  
t h e i r  environment, e.g., a marsh, a watershed, a lake, e t c .  ( A f t e r  Hanson 
1962) 

3. An eco log i ca l  c o n u n i t y  considered together  w i t h  the  n o n l i v i n g  f a c t o r s  
o f  i t s  environment as a u n i t .  (Gove 1963) 

4. Any s p a t i a l  u n i t  t h a t  inc ludes  a l l  o f  t h e  organisms (i.e., the  b i o t i c  
c o n u n i t y )  i n  a g iven area i n t e r a c t i n g  w i t h  t h e  phys ica l  environment so 
t h a t  a f l o w  o f  energy leads t o  c l e a r l y  de f ined food and feed ing  r e l a t i o n s h i p s ,  
b i o l o g i c  d i v e r s i t y  and biogeochemical cyc les  ( i  .e., exchange o f  m a t e r i a l s  
between 1 i v ing  and n o n l i v i n g  p a r t s )  opera t ing  as an i n t e g r a t e d  system. 

Ecosystem i s  the  p r e f e r r e d  term i n  Engl ish w h i l e  biocoenosis o r  biogeo- 
coenosis i s  p r e f e r r e d  by w r i t e r s  us ing  o r  f a m i l i a r  w i t h  the  Germanic and 
S l a v i c  languages. ( A f t e r  Odum 1971 ) 

Some (Ford-Robertson 1971, Hanson 1962) make a d i s t i n c t i o n  between the  
two terms by us ing  bio(geo)coenosis t o  r e f e r  t o  ac tua l  b i o l o g i c a l  u n i t s  
(such as a c e r t a i n  bog) and ecosystem when r e f e r r i n g  t o  conceptual u n i t s .  
Others (Odum 1971) make no such d i s t i n c t i o n .  We p r e f e r  Odum's lumping 
o f  t h e  terms, w h i l e  recogn iz ing  t h a t  i n  some techn ica l ,  eco log i ca l  l i t e r -  
a t u r e  the  d i s t i n c t i o n  i s  s i g n i f i c a n t .  (C.F.S.) 

5. Any complex o f  l i v i n g  organisms taken together  w i t h  a l l  the  o the r  
b i o t i c  and a b i o t i c  f a c t o r s  which a f f e c t  them, t h a t  a re  men ta l l y  i s o l a t e d  
f o r  purposes o f  study. ( A f t e r  Ford-Robertson 1971, c i t i n g  Tansley ) "  
(Schwartz e t  al., 1976:67). 

Funct ional  c l a s s i f i c a t i o n - - a  c l a s s i f i c a t i o n  o f  systems based on some 
aspect o f  the  f u n c t i o n i n g  o f  the  system. An example would be the system o f  
Odum e t  a l .  (1974) which c l a s s i f i e s  coasta l  ecosystem by energy inputs.  



Physical  reg iona l i za t i on - -a  r e g i o n a l i z a t i o n  based secondar i l y  on 
some phys ica l  f ea tu re  o r  fea tures  o f  t h e  environment. The c l a s s i f i c a t i o n  
by Dolan e t  a l .  (1972) o f  coas ta l  areas by c l imate,  water  mass, and geology 
i s  an example o f  a phys ica l  reg iona l i za t i on .  

Qhytogeographic reg iona l i za t i on - -a  reg iona l  c l a s s i f i c a t i o n  based 
secondar i l y  on the  d i s t r i b u t i o n  o f  some group o f  p lan ts .  H u n  (1969) 
p resen ts  a r e g i o n a l i z a t i o n  based on the d i s t r i b u t i o n  o f  marine algae 
a long the  A t l a n t i c  coast  o f  North America. 

P ro f i l es - - s tud ies  being performed by Ecological  Services o f  the  
U. S. F i sh  and W i l d l i f e  Serv ice which rev iew and synthesize the  e x i s t i n g  
i n fo rma t ion  i n t o  a compendium o f  i n fo rma t ion  on a coas ta l  area. I n  some 
cases the  i n fo rma t ion  i s  r e s t r u c t u r e d  i n t o  a format which w i l l  f a c i l i t a t e  
t h e  making o f  use dec is ions  about l and  and water. (L. Goldman, ES, pers. 
c o n .  ). 

Regional c l a s s i f i c a t i o n - - a  c l a s s i f i c a t i o n  o f  systems based p r i m a r i l y  
on geography. Areas which are  cont iguous may be i n  the  same region,  b u t  
those some d is tance apar t ,  though they may be q u i t e  s i m i l a r  s t r u c t u r a l l y  
o r  f u n c t i o n a l l y ,  cannot be c l a s s i f i e d  together  r e g i o n a l l y .  Secondary 
a t t r i b u t e s  used i n  t h e  c l a s s i f i c a t i o n  may be b i o t i c  o r  phys ica l .  Br iggs '  
(1974) book on marine zoogeography fea tures  a reg iona l  c l a s s i f i c a t i o n  
based secondar i l y  on zoogeographic fea tures .  

S t r u c t u r a l  c l a s s i f i c a t i o n - - a  c l a s s i f i c a t i o n  o f  systems based on some 
s t r u c t u r a l  f ea tu re  such as geology o r  sur face cover. Ray's (1975) 
c l a s s i f i c a t i o n  "by h a b i t a t s "  o f  coas ta l  environments i s  an example o f  a 
s t r u c t u r a l  c l a s s i f i c a t i o n .  It inc ludes  such classes as exposed env i  ron- 
ments w i t h  h i g h l y  calcareous, rocky  subs t ra te  (1. ( a ) ( i ) ) .  

Zoogeographic reg iona l i za t i on - -a  reg iona l  c l a s s i f i c a t i o n  based setond- 
a r i l y  on t h e  d i s t r i b u t i o n  o f  some group o r  groups o f  animals. See the  
d iscuss ion  o f  Br iggs '  (1974) under Regional C l a s s i f i c a t i o n  i n  t h i s  g lossary.  



APPENDIX 

The f o l l o w i n g  persons* gave i n p u t  on the f i r s t  d r a f t  o f  t h e  reg ion-  
a l i z a t i o n  presented i n  t h i s  paper: 

Name A f f i l i a t i o n  C o m n t e d  on 

R. Andrews FWS, RAL-CE, Reg. 5 A t l a n t i c ,  Great Lakes, Alaska 

L. Barc lay FWS, ARAL-OSC, Reg. 4 A t l a n t i c  Coast 

J. Barkuloo FWS, ARAL-CE, 
Panama C i t y  

F lo r i da ,  Gu l f  Coast 

B. Brun FWS, ARAL-CE, Reg. 5 A t l a n t i c  Coast 

J. Byrne FWS, ARAL-CE, P a c i f i c  i n s u l a r ,  P a c i f i c  
Por t land northwest,  C a l i f o r n i a  

J. Car ro l  FWS, Vero Beach FO F l o r i d a  

V. Car te r  USGS C l a s s i f i c a t i o n  i n  general,  
A t l a n t i c  coast  

R. Chabreck LSU, Baton Rouge Regional i z a t i o n  i n  general, 
Gu l f  coas t  

H. Coulombe FWS, HAG Panama Canal Zone 

D. Dobel FWS, Galveston FO Texas coas t  

R. Fol ker  FWS, Laguna Niguel FO C a l i f o r n i a  coast  

L. Goldman FWS, ES, WO Regional i z a t i o n  i n  general 

R. Hays FWS, HAG C l a s s i f i c a t i o n  i n  general 

H. Hya t t  FWS, RAL-CE, Reg. 3 Great Lakes, Alaska, Pac i f i c  
coast 

J. Johnston FWS, NCET Reg iona l i za t i on  i n  general, 
Gu l f  coas t  

J. Kirkwood FWS, RAL-CE, Reg. 4 C l a s s i f i c a t i o n  i n  general 

G. K l i n e  FWS, Olympia FO P a c i f i c  coas t  

C. L a f f i n  FWS, ARAL-OCS, Reg. 5 A t l a n t i c  coast,  F lo r i da ,  
A t l a n t i c  i n s u l a r  

*Each person was asked t o  request  i n p u t  t o  h i s  rev iew o f  the  r e g i o n a l i z a t i o n  
from a l l  p a r t i e s  i n  h i s  o f f i c e  who might  care t o  c o m n t .  
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C. Lensink 

P. Lent  

i F. Smith 

R. Swanson 

T. T a l l e y  

R. Wade 

J. Watson 

W. Wilen 

A f f i l i a t i o n  

Sta te  o f  Oregon/NOAA 

FWS, RAL-CE, 
Anchorage A0 

FWS, Anchorage A0 

FWS, Sacramento FO 

FWS, Mayaguez FO 

FWS, Panam City FO 

FWS, RAL-CE, Reg. 2 

FWS, RAL-CE, Reg. 1 

FWS, NWI 

Reg iona l iza t ion  i n  general,  
F lo r i da ,  Texas, Alaska 

Alaska coas t  

Alaska coas t  

C a l i f o r n i a  coas t  1 

A t l a n t i c  i n s u l a r  

F l o r i d a  coas t  

Gu l f  coast  

P a c i f i c  coas t  

Reg iona l i za t i on  and 
c l a s s i f i c a t i o n  i n  general 



FIGURE CAPTIONS 

Fig.  1 Great Lakes and the  A t l a n t i c  coast  o f  t he  Un i ted  States showing 

Coastal Regional i z a t i o n  Level I and Level I 1  d i v i s i o n s ,  designated by 

l e t t e r s  andnumbers respec t f ve l y  corresponding t o  the  l e t t e r s  and numbers 

o f  Tab'le 1. 

Fig. 2 G u l f  coas t  o f  t he  Un i ted  States showing Coastal Reg iona l i za t i on  

Level I and Level I 1  d i v i s i o n s ,  designated by l e t t e r s  and numbers 

r e s p e c t i v e l y  corresponding t o  t h e  l e t t e r s  and numbers o f  Table 1. 

Fig. 3 P a c i f i c  coast  o f  t h e  Un i ted  States showing Coastal Regional- 

i z a t i o n  Level I and Level I 1  d i v i s i o n s ,  designated by l e t t e r s  and 

numbers r e s p e c t i v e l y  corresponding t o  t h e  l e t t e r s  and numbers o f  Table 

1. 

F ig .  4 Coast o f  Alaska showing Coastal Reg iona l i za t i on  Level I and Level 

I 1  d i v i s i o n s ,  designated by l e t t e r s  and numbers r e s p e c t i v e l y  corresponding 

t o  t h e  l e t t e r s  and numbers o f  Table 1. 
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16. Absrracrs 

The 1  i t e r a t u r e  on coas ta l  c l a s s i f i c a t i o n s  i s  reviewed. Those e x i s t i n g  
c l a s s i f i c a t i o n s  c l a s s i f y  coas ta l  areas on f u n c t i o n a l ,  s t r u c t u r a l ,  o r  reg iona l  
(geographical) a t t r i b u t e s .  The problem o f  p r e d i c t i n g  impacts on coas ta l  ecosystems 
by var ious types o f  pe r tu rba t i ons ,  such as o f f s h o r e  minera l  development o r  reduced 
f reshwater  i n f l o w  i n t o  es tuar ies ,  a t  var ious l e v e l s  o f  r e s o l u t i o n  i s  posed. A  
c l a s s i f i c a t i o n  system which w i l l  pe rm i t  and a i d  i n  data c o l l e c t i o n  t o  address t h i s  
problem i s  necessary f o r  s o l v i n g  t h i s  problem. E x i s t i n g  systems are found wanting, 
and a  h i e r a r c h i c a l  reg iona l  c l a s s i f i c a t i o n  scheme f o r  coas ta l  ecosystems o f  the  

- Uni ted States and i t s  t e r r i t o r i e s ,  based on the  phys ica l ,  hyd ro log i ca l ,  chemical, 
b i o l o g i c a l ,  geo log ica l ,  and s t r u c t u r a l  c h a r a c t e r i s t i c s  of those areas i s  presented. 
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