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INTRODUCTION

T h e  A t l a n t i c  r e g i o n  h a s  m o r e  h a b i t a t  d i v e r s i t y  i n  c o a s t a l  a n d
con t inen ta l  she l f  a reas  than  e i the r  the  Gul f  o f  Mexico  o r  the  Pac i f i c .
Northern sect ions of  the Atlantic  region (along the Gulf  of  Maine) are
rocky and incised, with great tidal range and highly productive lithophytic
macro algal communities. Farther south, from Cape Elizabeth to Cape Cod,
the  coas t  i s  d ive r se  and  h igh-energy ,  wi th  pocke t  marshes  and  rocky
h e a d l a n d s  i n t e r s p e r s e d  a m o n g  s a n d , g r a v e l  a n d  cobble  b e a c h e s .

.

Productivi ty is  relat ively low in this  port ion of  the planning region,  but
the  beach-and-marsh  s t r e t ches  a re  impor tan t  hab i t a t  fo r  migra t ing  and
breeding birds. F r o m  C a p e  C o d  t o  L o n g  I s l a n d  S o u n d ,  t h e  c o a s t  i s
q u i e t e r ,  l e s s  r o c k y  a n d  t h e r e  a r e  m o r e  m a r s h e s  a n d  c o a s t a l  p o n d s .
Narragansett Bay dominates the Rhode Island coastline, and large offshore
islands (Martha’s Vineyard, Nantucket, Elizabeth Islands and Block Island)
provide shelter  to the coast  and reduce wave energy onshore. The most
p roduc t ive  hab i t a t s  in  th i s  po r t ion  o f  the  coas t  a re  marshes ,  beds  o f
submerged  aqua t i c  vege ta t ion  (SAV), and coastal  ponds, None  o f  these
hab i t a t s  i s  abundan t , and  th i s  coas t  ( excep t  fo r  Nar raganse t t  Bay)  i s
dominated by the relat ively low productivi ty of  sand beaches. South of
Long Island, the coastline consists of primarily of exposed beaches behind
which lie intensive and highly productive tidal marshes. Along the Virginia
Eastern Shore, there is a transition from high-energy sand beaches to low-
profi le  barrier  beaches with wide shallows,  quieter  waters and f iner and
l igh te r  sed iments  wi th  g rea te r  concen t ra t ions  o f  o rgan ic  ma t t e r .  The .
section of the Atlantic coast from New Jersey to Central Florida is highly
productive due to great areal extent of marshes and SAV beds, and energy
and nutr ient  subsidies associated with r iver  f low into the estuaries  and
coastal waters.

The Gulf  coast  proper encompasses f ive states:  Florida,  Alabama,
Mississippi, Louisiana and Texas. Georgia has no coast  on the Gulf,  but
t h e  e x t e n s i v e  h a b i t a t s  o f  t h e  Suwanee d r a i n a g e  b a s i n  ( i n c l u d i n g  t h e
O k e f e n o k e e  S w a m p )  a r e  c h a r a c t e r i s t i c  o f  t h e  G u l f  c o a s t a l  p l a i n  a n d
con t r ibu te  to  coas ta l  p roduc t iv i ty  and  the  un ique  Gul f  coas t  f lo ra  and
fauna.

C o a s t a l  h a b i t a t s  i n  t h i s  r e g i o n  a r e  d i v e r s e ,  w i t h  t r o p i c a l  t o
subtropical  communit ies  dominat ing in southern port ions of  Florida and
Texas  and  warm- tempera te  communi t i e s  in  the  remainder  of the coastal
arc. South Florida from the border of  the Florida strai ts  OCS P l a n n i n g
Area in Florida Bay norht  through the Ten Thousand Islands is dominated
by highly productive mangrove islands and salt marshes. This region is of
enormous ecologic importance as a “nursery” area for commercially valuable
fish and shellfish and as a breeding and wintering ground for many species
of birds and mammals.

The shoreline from Cape Romano  north through the Tampa Bay area
is a complex of sand beaches, salt marshes and mangrove swamps with few
barrier  is lands.  These coastal  communit ies  are highly productive. The
c o a s t  f r o m  Anclote  Keys  to  Apa!achee  B a y  i s  c o m p o s e d  o f  r u g g e d
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l i m e s t o n e  w i t h  b r o a d ,  c l e a r  s h a l l o w s  and ex tens ive  seagrass  beds  and
m a r s h e s . P r o d u c t i v i t y  i s  v e r y  h i g h , a n d  m u c h  o f  t h e  e a s t e r n  G u l f
production of finfish and shellfish (including shrimp, oysters and scallops)
depends on shal low bottom communit ies  in this  area. T h e  Apalachicola
Delta west to Cape San Bias is a region of sandy barrier islands fronting
turbid, mud-bottomed bays. With the exception of  Apalachicola  Bay itself,
aqua t i c  p roduc t iv i ty  i s  r e l a t ive ly  low, b u t  t h e  a r e a  s u p p o r t s  a  large
number  o f  endangered , t h r e a t e n e d  a n d  e n d e m i c  s p e c i e s  a n d  d i s j u n c t
populations. Coastal terrestrial communities in this sector are perhaps as
d ive r se  and  va luab le  a s  any  on  the  Gul f . Apalachicola  B a y  s u p p o r t s
extensive seagrass beds, and is a highly productive habitat.

T h e  n o r t h - c e n t r a l  c o a s t ,  f r o m  w e s t  t o  C a p e  S a n  B i a s  t o  t h e
A l a b a m a - M i s s i s s i p p i  b o r d e r  a t  P e t i t  B o i s  P a s s  p o s s e s s e s  t h e  l o n g e s t
s t r eches  o f  h igh  ene rgy  sand  beach  in  the  Gul f . Wate r  i s  c lea r  and
aquatic productivity is relatively low. Coastai  terrestr ial  habitats  support
a  va r i e ty  o f  endemic  spec ies  and  spec ies  o f  spec ia l  concern ,  and  the
Mobi l e  Bay  a rea  suppor t s  in t e re s t ing  and  un ique  co lon ies  o f  sh rubby
growth black mangroves. The Mississippi  Delta west  through Vermilion
Bay is dominated by input of fresh water and terrigenous  si l ty sediments
from the Mississippi River. The coastline is predominately barrier islands
w i t h  e x p a n s i v e  m a r s h e s  a n d  s w a m p s  a n d  b e d s  o f  benthic  a l g a e  a n d
seagrasses. The area is  highly productive, and supports  a  diversi ty of
v e r t e b r a t e  s p e c i e s  o f  s p e c i a l  c o n c e r n . The Stand pipe- Chernier Plain
system of western Louisiana and eastern Texas is  an interest ing geologic
and ecologic formation. The  ba r r i e r  coas t  cons i s t s  o f  h igh-energy ,  low
productivity sand beaches which shelter extensive fresh and brackish water
wetlands. The lat ter  are highly productive,  and sal t  water  intrusion is
prevented by ancient cherniers (beach ridges).

The  Texas  ba r r i e r  i s l and  sys tem compr i ses  the  r emain ing  coas ta l
h a b i t a t s  i n  t h e  G u l f  r e g i o n . S a n d y  b a r r i e r  b e a c h e s  a r e  l o w  i n
productivity, but they shelter enormously productve  lagoons, with marshes
in the northern port ion of  the area and sea grass beds and hypersal ine
algae communities in the south. Terrestrial communities of the Texas coast
support  a  number of  vertebrate species of  special  concern,  as  well  as  a
complex of tropical species which reach the northern limit of their range
in this area. Winter and resident avifaunas  are diverse and abundant, with
w a t e r f o w l  w i n t e r i n g  o f  p a r t i c u l a r  i m p o r t a n c e  i n  l a g o o n s  a n d  shailow
offshore waters.

Steep and narrow coasts  throughout the Pacific region mean that
aqua t i c communities, part icularly lithophytic  macro  phy te  communi t i e s ,
dominate coastal production. Hard-substrate f lora form two dist inct  sorts
of communities along the Pacific coast. Rockweed and surf grass occupy
rocks  in  the  l i t t o ra l  and  sha l low sub l i t t o ra l . In  deeper  wa te r s ,  ke lp
communities inhabit the clear waters on hard bottoms to depths of several
hundred meters. Both of these community types are highly productive and
suppor t  d ive r se and  abundan t  f aunas . M o s t  r e s e a r c h  o n  macroalgal
communities has been conducted in southern California, where the systems
probably maintain maximum possible production. Nevertheless, productivity
in CCAL kelp beds may be very high,  up to 24,000 kg wet  weight  per
square  mete r  pe r  year  (Winzler  and Keliy  1 9 7 7 ) . Data are not  available
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for these systems in NCAL, but they are likely to produce at similar rates.
Coastal  wetlands are an historical ly minor component  of  Pacif ic  coasts ,
and there sensitivity to human impacts has rendered them even less common
now. Scarcity,  however, inc reases  the  impor tance  o f  such  we t l ands  as
exist . Thus  the  va luab le  anadromous  f in f i she r i e s  of NCAL a n d  O R W A
depend on estuaries , and  nurse ry  e f fec t s  o f  e s tua r i e s  a long  the  en t i r e
coast are magnified by the small area of sheltered littoral coast.

Alaska’s coast includes virtually every morphology and habitat type
common to the U. S., excep t  fo r  cora l  r ee f s  and  mangrove  swamps .  In
addit ion,  the peat  permafrost  bluffs ,  tundra wetlands,  and sea ice of  the
Arctic and sub-Arctic are unique in the nation. The abundances of marine
mammals, sea birds, waterfowl, and shorebirds in portions of the Bering Sea
and Gulf  of  Alaska are without  paral lel  in the U.S.  and in most  of  the
world.  Many  thousands  o f  k i lomete r s  o f  rocky  shore  and  she l f  suppor t
highly product ive kelps and macroalgae. The standing stock of  kelp on
Alaska’s Pacif ic  shore alone has been est imated at  more than 10 mil l ion
tons. Mar ine  vascu la r  p lan t s ,  e spec ia l ly  eelgrass,  are also important  to
primary production in Alaskan coastal waters. There are immense areas of
coas ta l  we t l ands  in  Alaska ,  mos t  no tab ly  the  Copper -Ber ing  Rive r  and
Yukon-Kushokwim River Deltas.
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NQRTH ATLAN’171C

COASTAL HABITATS

‘1’he coastal portion of tile North Atlantic OC, S Planning Area extends from
the Canadian border to 13uzzards  Ray south of Cape Cod, Massachusetts. The
region contains a diverse array of ecological features characteristic
glaciated coastline.

of a

iNort}ierl~most.  portions of the region are charackerizeci by a rugged, rocky
shoreline with many deep, narrow inlets and nearshore  islands, Tidal current
~~e]ocities  /ire  ]Iigh  ~ln~ Ilu]nero(ls  rives  aIId  streams  f l o w  int,o the co~st,~il  w a t e r s ,
creat ing a variety of estuarine and wetland habitats. Submerged aquatic
vegetation beds, dominated by Zostera marina and Ruppia maritima occur in
sheltered embayments of New Hampshire (Nelson 1981). !3stuarine basins consist
mainly of submerged river valleys with unmodified mouths and there a r e some
coastal fjords. The total  surface area of these  e s tua r i e s  i s  approx imate ly
13.5,81,5  km -2 (Lynch et aI. 1976). A succession of—— rocky shores witil  narrow
sandy beaches occurs between estuarine  areas.

The southernmost NATL coast includes the sand beach peninsula of Cape
Cod. The region also possesses large bays and sounds, with coastal islands west
and southeast of the Cape it.seif. SAV is found in sheltered embayments of the
southern coast.

Representative productivity estimates for NATL marshes are listed  in Tab!e
7, Daily production rates for Zostera marina. SAV beds have been estimated at
0.4 t.o 2 . 9  gC m-z da-l  (Conover 1968)  a n d  2 . 5  t o  5,4 g [dry wei~ht m“2 da-l
(Denllisurl  and Al berte 1982). Much of our knowledge of pattern and process in
coastal  marshes is based on research conducted in coastal marshes is base(i on
research conducted in NTATL estuaries (e. g. Nixon an 0~7iat~  1973,  Valiela et ~,
1978,  Woodwc]l Q ~. 1 9 7 7 ) .

—
H o w e v e rl the limited extent of tidal sait marshes

in tile NATJJ Plannins  Area reduces their importance to functioning of the whole
(;oupl(?d  coastal ecosystem  (Table  8). I n d e e d ,  N i x o n  (1980) in i]n extensive
review. couid find no evidence of the much-touted “nursery” effect of estuarine
area on coastal fish production in any east or gulf coast region, and the 10W7

proportion of marsh in NATL may be expected to reduce tlleir  importance even
a s ~,l~d]ife  ]Iabitat. T h e  NATL coast may be divicie{i  into three mtljor  z o n e s
based  on shoreIine  m o r p h o l o g y  and c h a r a c t e r i s t i c  flora a n d  f a u n a .  T h e
nort.herllmost zone is the Gulf of Mai]le coast north  of Cape Elizabeth. This
regiotl i s  ilistinquished  by rocky, fjord-like, incised coastline with many bays,
estuaries, rocky sea fronts and offsl)ore  islands. Proximity to the Bay of Fun{iy
results in some of the greates~  tidal ranges (up to 7 meters) in the United
States.  Tidal ranse  decreases southward.  Passamaquod(iy Bay tides  ofi. en excee(i
6 meters, while south of Bar Harbor the normal range is approximately 3,’7
meters. Marshes and tidal  flats arc not abundant in this zone, but the Sreat.
tidal range  a n d  rugge{i coast provide habitats for numerous intertidal
communities in rocky tide pools. Important intertidal algae in these communities



NATL Coastai  H a b i t a t s

inclu(ie  I r i sh  moss  (Chondrus  crispis), rockweed  (AscophyHum  nodosurn),  and Fucus
species. The latter two genera are particularly abundant on the rock coast of
northern and central Maine. In suitable habitat. of stable  rocky substrate, mean
densi~y of fucoids is at least 8.0 kg fresh weight m-2. Primary production of
such fucoid mats is estimated at 0.75 k g  C  m-2 yr-l (Topinka  Q ~. 1 9 8 1 ) ,
which may be a low est imate because of assumption of only one biomass
turnover per year. However, this estimated productivity value is similar to that.
repmrted for fucoid communit ies  in Nova Scota  (Westlake  1963) and west coast
macroalgal  mats (1.,ittler  and Murray 1974). In the faunal  communi ty  of fucoid
and (Jt, hf3[’ r(JCk  habitats, mussels (Mytiius  edulus)  often abound, supporting the
only si~llificant  commercial harvest of this species in t.be United States. Several
rivers  in Maine  C(JllStjk  Ut,  e the ]asl significant spawning areas of Atlantic salmon
(SalJno  salar) and shortnosc  s t u r g e o n (Acipenser  berevirostris). Lowlands, bays
tind islmds  represent southern breeding limits for typically northern gulls, terns,
ocea[lic birds,  and sea ducks, Moosehorn Xatinna] W i l d l i f e  J{efuge i s  an
important. breeding refuge for razorbili  auk and common eider.

The second coastal zone extends from Cape Elizabeth to Cape Cod. This is
a diverse and high energy coastline with embayments  and estuaries, but the area
is I\ot as dissected or rocky as the northernmost zone. Marshes are more
ex tens ive  than  in  the  nor th ,  bu t  a re  still l imited in aerial e x t e n t  a n d
quantitative importance. T h e  coast consists of a succession of high-energy
gravel or coarse sand pocket beaches and rocky shores. Plum Island, near the
m o u t h  of the Iflerrimac River, is the first major ba r r i e r  island sou th  o f  t he
Canadian border-. Cape Ann itself is dominated by scattered rocky headlands,
Fine sand ~(::i~}l~s occur south of cape Ann, and are reiati~ely  narrow.
Populations of nearshore aquatic species in this zone have been reduced by
river control measures and urbanization. However, extensive shellfish beds remain
a significant resource (Nelson 1981). Sea, shore and wading birds breed
tllroughou~  this  zone,  but  are susceptible to disturbance associated with
increasing human  use,

The t])ird recognizable coastal zoJle in NATL extends along’  t]le eastern and
soutllcrn shore of Cape Cod to the planning area boundary at the mouth of
Buzziirds 13ay. This area  encompa~ses several large offshore islands (lMartha’s
Vineyard, Nantucket,, Elizabeth Islands), barrier beaches, bays and drowned river
valleys.  Sandy b e a c h e s are relatively narrow along the eastern and soutl)era
portions of Cape cod with wel[ developed dune systems Iandward of the barrier
beaches. The base of the Cape and the area around Buzzards Bay is a spatial
mix of beaches, low rocky headlands and small and well protected mars!les  and
estuarine  ponds. This coastal area lies in a transition between the cold waters
of the Labrador Current which dominates the North Atlantic Planning Area and
the Gulf Stream which dominates surface waters of the Middle Atlantic Planning
Area. An offshore temperature gradient extends eastward from Monomoy Island
between the two currents  during mid-June to late-September,  effectively
separating the marine  biota of the NATL and iMA’1’L  Planning Areas.
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NATIL Coas ta l  Hat)itilts

TOtal coastal production in NATL is probably dominated by fucoid algae
and other hard-substrate communities. Of approximately 3,740 miles of shoreline
in i4aine,  New Hampshire and Massachusetts, 2,440 is rock substrate (National
Research Council 1982). Highly  productive fucoid  communities dominate this
habitat. Remainilig  shoreline in northern New England consists primarily of open
sand or  unconsolidated sedimentsing  and of marsh area (relatively productive
habitat) to ocean  coastline (beaches and other relatively unproductive habitats)
is approximately 0.07 (National Research Council 1982), lowest for any region of
the [Ji)ited  States except the Pacific northwest. Thus, fucoid communities of the
rocky intertidal are the sole important productive communities of this coast.

o
.—1



NATL Coastal Habitats

* T a b l e  ~. Representative productivity es t imates  fo r  NATL sa l t  marsh
ecosystems (see references for methods utilized).

Location Dominant angiosperm Production Reference

-
Maine Juncus gerardi [CBI1 40272 Linthurst and

(Bar Harbor) Juncus gerardi [HMI blbz Reimold (1978)

!ea.?Jm  alterni+lora  [CBI 16022 Linthurst  and

5part ina ~terni flora [HMI 16112 Reimold  (1978)

Ef!m.!mkuw 50332 Linthurst and
Reimold  (1978)

Massachusetts Spart ina alter niflora  [tall] 12563 Ruber Q ~. (1981)

(Parker R. NWR) 5part ina alter niflora  [dwarf] L083 1) 1)

Spart ina pateos 8133 Ruber ~ fl, (1981)

Oistichlis spicata 7!573 Ruber ~t al (1981)——$

Juncus gerardi 3393 Ruber Q fl. (1981)

Sal icorn ia europaea 2073 Ruber ~ A. (1981)

lCB = creek bank; HM = kigh mars~
2 , -Z. yr-l
3 j jry ~t, m-2. yr-i

-.

.-
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NATL Coasti]l  Hab i t a t s

e

Table 8. Compar]s(ll’  ~f biophysical areas among regions of the United—-
States coast.  (Natioll;ll  Research Council 1982),

ch*, .-
wrth X1.3.51. p.ak. South
Atlantic Atl.”tic Bay A t l a n t i c C.rlblx.  ”

C M .  *I2  GO.  *C1 .* (.1)
\

1.1>! 1 , 1 1 4 11.1 817 1,542
Tidal ,MC,l n. (.11 4,41$ 7,99) 5,469 *,79) 1,417
ZI t“arln.  Wa,t.,

f
.<,. (all) 3.401 5,110 4,$$4 1.911 711

)(a; sh &CO I ~mi ) !7. t 601.1 595 1,161
Coastal  Countl  aa art.  (.12! 11,117

LIC.4
19,2>7 11,859 14,11$ 9,.969

D4&crlptlv* r.tlos

?14s1  she’r’.  lln,  fc.c,  .n co., ,]  ,n, 1 . 1 {.1 408.0 11.0 1.1

l%tuarlne w*t*c  ar, ./0c.8.  co.9t11na I,t 4.0 400.0 (,! 0.46
,t’t”arln,  u,tec Ar*. /tl <~: ..o, *lln*. 0.17 0.64 0.#J 0,41 0.21
ticeh  Acadoct.  n co. stl  (.< 0.01 0.47 \l, o >,8 0,40
Marsh .(. ./cldtl she<,  lln. 0.01 0.08 0.11 0.2> 0.18

.’

. .
?Jclflc ?.cicic

C u l t  of tO”th  - Morth  - P.cific
)(. XICO w,st V., L A l  * * k . Isl,.d, T o t a l

.
CC*. * co. .tiin.  (.1) 2,270 1,1*4 &69 1/<1?9 1,196 15,110
Tidal shor,l in. (-[) Is #d?& 1,060 4,791

r.. (.1~1
11,90( 1,118 1!, s71

r.tu. rln. V*C*
1

10,944 199 I,*L6 14,1s> is
A,t, h ● I.. (.1 I

4S>1J2
1,427 1~1 44.5 “ 1s

co*stil Uo”n;  i.a ‘r, , (.11! 41,1s1 31,1<8
11,141

41,16: 114,41> 6,701 5$1,114
.&s  UrIptlv*  rat  IO*’
714.1 at.ar. l[,n. /w. .n CO. .: ,,>. 6.8 2.6 7,2 1.J 1.1 1,1
I’tu.  ,in. W.t*c .(. ./oC ..” o,, tl in. 4.* 0,67 1.9 0.96 0.01 1,8
Zat”hrlr,. water .c, ,/ Lid.;  :-”. tllmc 0.71 O.]& 0,41 0.41 0.01 0.>
Karsk * r .  . / C - c * . ”  Coaatl l.. 1.7 0.16 0.07, -- 0,01 O,j
Xacah ● r e a / t i 6 .  L  #ho<  .11.. 0,$4 O.oc O.cu  -- 0,01 0.1

—

“aMo data.

●
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MID-ATLANTIC

COASTAL HABITATS AND COMMUNITIES
●

●

Q

The coastal environment of the Mid-Atlantic OCS Planning Area extends
from Connecticut and Long island  Sound to the Pamlico barrier island-sound
complex of North Carolina. The region is dominated by large estuaries (Long
Island Sound, Hudson River, Raritan Bay, Delaware River/Bay, and Chesapeake
Bay), major barrier island-sound complexes, and extensive coastal marshes in
quiet estuarine  and barrier lagoon environments. The northern section (New York
Bight, and New Jersey, Delaware, and Maryland Atlantic coasts) consists of
numerous high-energy sandy beaches, The Virginia Eastern Shure marks the
transition to low-profile barrier islands and beach  dune systems more typical of
the North Carolina Outer Banks.

Expansive monotypic marine Spartina  alternifiora marshes cut by deep
dendritic  channels are common behind the barrier islands of New Jersey and
Virginia. The large brackish sounds of North Ctirolina  are only minimally
affected by the lunar tidal cycles of the Atliantic  Ocean and as a result contain
large areas of irregularly flooded Juncus  marshes characteristic of
low-tidal-energy environments. Two large estuarine  ernbayments,  the  Delaware
and Chesapeake Bays, possess extensive marshes along their shores; these
marshes range from virtually fresil through brackish to salt, depending on their
location and influelice of coastal runoff. The rivers, bays, and inlets of the
MATL are surrounded by highly producti~:e  forests and non-forested wetlands,

The majority of the terrestrial habitats in tile MATL consist of oak and
pine forests, interspersed with locally important farmlands and major urban
areas. Approximately 300 special land-use areas have been identified, includin~
natural, historical, archeological, recreational, and multiple- use areas. Many of
these are significant natural areas; they range from remote islands (important
as seabird nesting sites) to managed hun~ing areas. Numerous federal, state, and
privately-owned wildlife refuges have been established as important sanctuaries
for the region’s resident and migralory  wildlife.

Aquatic organisms of the MATL are both abundant and diverse due to the
presence of extensive and highly productive estuaries and marshes. The
Chesapeake Bay is the single most importal]t environment supporting the coastal
fishery. For example, the total J3ay shellfish harvest in 1977 (302 x 103 metric
tons) accounted for !32% of the total  MAr~L  fishery (see Finfish and Shellfish,
,MATL, this Report). The dominatin~ influence of the Eltiy on commercial
harvests of finfish and shellfish must be noted even though this is I)ot  strictly

an OCS environment.

Salt marshes of the MATL are similar to those  found in the NA2’L. -4
transition occurs in New Jersey and Ileiawa.re  where there is a subtle shift from
~~eu~ ~ngland-type  Spartina alterniflora  and & patens  meadows hacked by Juncus

_ to marshes more characteristic of the South Atlantic  and Gulf coasts
dominated by & alterniflora or Juncus  romeria.  nus.

●
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New Jersey marsh communities are dominated by & alterniflora
(“SAS”). Maryland mars!~es contain greater areas of &. patens (more

short form
similar to

New England marshes). A transition to mono-specific stands of ~ alterniflora
short. (“SAS”) and tall (“SAT”) forms occurs on the seaward side of the Virginia
Eastern Shore, while extensive areas of & romerianus  dominate Bay-side Virginia
and North Carolina tidewater marshes.

MATL & alterniflora  communities exhibit great variation in above-ground
average production (Table 10), Reported rales for New York and New Jersey
marshes (444 -1700g  dry wt”m-z”yr-l)  are comparable to those of the Delmarva
Peninsula (362 -1207g dry wtm-2yr-1}  {Turner 1976; Sugihara  Q ~. 1979).
Above-ground production for “SAS” > alterniflora  (444-592 g dry wtm -2.yr-1) and

meadow grasses {s_. patens  and Distichlis  spicata;  360-805 g dry wtrn -2 .yr-l)  are
considerably lower than that of “SAT” ~ alterniflora  (735 -1700g dry wt. m-2.yr-l.  )

The Center for Coastal and Environmental Studies (CCES) of Rutgers
University conducted a comprehensive product.iviy  and food chain trophodynamics
st,udy of the Manahawkin salt marsh community in NevJ Jersey (Sugihara Q Q.
1979). This study provides detailed  information on production of severai
components of the ecosystem, including evaluation of bot,h above- and
below-ground production of marsh macrophytes  (Table 11). Estimates  of
below-ground production were several times greater than for above-ground. Smith
et al. (1979) continued the analysis, focusing on short-form & alterniflora——
(“SAS”). The highly stable “SAS” community in Manahawkin  marshes was found
to be characterized by high annual primary production, dense growth habit,  and
root longevity, Total annual net primary production was estimated as 28 metric
tons.haul, of which 23 metric tonsha-l was below-ground. This estimate is
similar to that of the freshwater marsh annual ‘Zizania aquatica (25 metric
tons. ha-l;  Good and Good 1!975), although in the latter the bulk of the
production (16 metric tonsha-l)  is i~bove-ground.

Such studies indicate that annual energy and carbon fixation by short-form
& alterniflora can provide a large flux witilin  estuarioe  ecosystems (with
below-ground production and decomposition acting  as a major sink), thus
constituting’ a vita] link in coastal  food chains.

Atlantic SAV beds are usuaally dominated by Zostera  marina (eelgrass)  and
~I& maritima. In the MATL, SAV occ~lrs  in sheltered areas of Long Island
and in rimming bays or sounds created by the barrier islands on the southern
shores of Long Island and New Jersey. me S A V  beds of (;l~ir)cotca~lle  13ay (MI))
have declined markedly during the past  25 years,  apparently in pai-allel  with the
decline of extensive beds in the Chesapeake 13ay (E1’A 1083). Relatively large
beds still occur on Lhe southeastern shore of the Cl~esapeake  off Church Neck,
in Hungar’s  Creek, and in ‘rangier So(l]ld (Murray 1983). The nf)rthcrli sounds of
Norlh Carolina are dominated by a mixture of freshwater angiosperms (i. e.,
Myriophyllurn  specatum  arid Potomogeton Pectinatus)  (Davis and Carey  1981) and
brackish water Zostera  marina), Further  south in Pamlico  Sound are more
extensive areas  of Zostera  and Ruppia (Peterson all(l Peterson 1979).

*
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Analysis of SAV productivity was a part of the extensive salt marsh
ecosystem study of Manahawkin (Li~tle Egg Harbor), New Jersey, conducted by
Rutgers lJniversity  (Sugiharm Q ~, 1979). One salt marsh pond in this ecosystem
contained Ruppia maritima and associated green algae (Enterornorpha  calthrata
and C1adophora. Maximum observed biomass (85-127g dry wt”nl-2)  were similar to
those from other NATL and MATL habitats. Average net annual  production of
I?uppia was estimated as 79 kcalm-2.  yr-1, a value low in comparison with other
marine submerged aquatics. However, evaluation of community metabolism of thk
and other permanent salt ponds characteristic of N’ew Jersey yielded high
average production rates (2g C!m-2.  da-1). It is believed tllai.  the hish production
reflects a significant contribution from the associated algae.

13enthic and epiphytic  microalzae  can also make significant corrtribut.ions  to
the overall productivit~’  of SAV communities. Beds in the southeastern
Chesapeake Bay (Vaucluse Shores) cxtlibited hi~!i annual sross  production

2, R. maritima), of w h i c h  microal~iie(1580s  Cm-2, Z, m a r i n a ,  1000g C.n)-J
accounted for 5% and 36%, respectivel~ of the totals (Murray, 1983),

These observations suggest lllat  productivity estimates based on

rates

measurements made solely on the host SAV can significantly underestimate the
total primary production of these communities.

Freshwater tidal wetlands co[ltain  a muc h sreater  diversity of emergent
macrophytc  species than brackish or salt marshes. Under norms] conditions a
combination of 12 or more emergel~t  macrophytes  dominate these habitats.
Although most species are widesl)read, distinct associ~i{.ions  do occur  (Fig\  ire 2).
Net primary production in freshwater tidal wetlands of the MATL coast  ranges
1000 -3500 g.m”2: in some wetlands priniary  production may excee(i 4000~.rn-~
(Whigharn ~ ~. 1978;  Simpson ~L ~. 1983). [t is likely that  actual net lmimary
productio]~ for these  tidal wetlands is higher than reported values in<iicate
because few measurements include below-ground production or estimai.es  of leaf
turnover. Algal production in these environments contributes less than 1’% of net
annua[ production, far less than the 30% estimated for algal cornponent.s of salt
marshes.

New Jersey contains a relatively high proportion of all freshwater tidal
wetlands along the Atlantic and Gulf coasts, i.e., 100,000 -140,000iia  of a total
of 500,000 -1,000, OOOha. Peak above-ground standing crop estimates for New
Jersey range from 566 to 2312g.m-2  (WhLgliam  et al 1978). Communities— J.
dominated by Nuphar advena, Peltandra  virginica,  and other species having little
structural tissue typically have stand  i}]s crops 10ss  t.hall 1000:;.in -, whereas.7

w SP. and Lythrum s~licari~, with abundant structural mil~erial,  may exceed
2000g.  m-2.
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Table ~. Comparison of net above-ground production estimates for several
Atlantic coastal salt marshes (compiled by Sugihara fi ~, 1979).

Vegetation type Net above-ground production Date Location

(9 dry utm-2yr  -1)

,5_ alter niflora (“SAT”) 027
1700
850
825

~ alter ni flora (“SAS”) 508
59Q

558

574

~ altern iflora (all formg) 300
1332

427-558
362-573

S. patens 1305
550
618

Oistichlis spicata 3ho
670
h4h

19h9
1972
1977
1973

1969
1972
1973

Long Islanci, NY
Great Bay, NJ
Great Eqg Harbor, NJ
Manakawk in, NJ

Long Island, NY
Great Bay] NJ
MO and VA

Manahawkinj NJ

Cape !layl NJ
Virginia
MO anti VA
Virginia

Virginia

Great Bay, NJ
Manahauk in, NJ

Virginia

Great Bay I NJ
Manahawk  in, NJ

●



a

,.

MATL Coastal Habitats

Table  ~. Net annual  production est imates,  1974-75, for above- and
below-ground components of six communities in Manahawkin  marshes, NJ (from
Sugihara  a ~. 1979).

Vegetation type Net annual production (9 dry wtm-z) Root: shoot ratio
Above-ground Below-ground Total

IfsAs)) 520 2400 2720 5,24:;

“SAS” 360 3590 3590 l!I.15:1

590 3270 3860 S,58:1

~ ateos 460 2250 2710 5.71:1

“SAT” 640 3330 3970 h#53:l

Di5~ichl\s  Soi[ata h20 2700 3400 4,50:1

-,
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Ziaania .qustica

,s, acl”a!.  c.

Ek.u.?2 2. Diagram of major habitats found in freshwater tidal wetlands.
Distribution patterns of dominant species, duration and depth of flooding are
also shown (from various sources, compiled by Simpson ~ ~. 1983).
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The coastal environment of the SATL Planning Area, includes a diversity
of habitats: barrier islands, salt marshes, estuaries, lagoons, and coastal
uplands (Lynch Q ~. 1!376). Although estuaries are not as extensive as those
of the MATL, they occur in greater numbers and contain valuable marshes with
numerous tidal creeks, sounds, and alga-rich mudflats.  The estuaries and lagoons
together support commercially important populations of bay scallops, hard clams,
shrimp, blue crab, and menhaden,

Inland areas consist of pine forests, scattered savannah  grassland, and
upland hardwoods, Bald cypress and water tupelo dominate riverine  communities.
The coastal habitats of the SATL are valuable to regional wildlife; the Planning
Area contains more than 160 special land use areas, including several National
Wildlife Refuges and Wildlife Management Areas, state parks and preserves, and
twelve aquatic preserves in Florida (Beccasio  Q ~ 1980). The diversity of
wildlife includes breeding populations of herons, egrets, ibises, rails, gulls, terns,
ducks, rapt.ors, and deer, and large winteril~g concentrations of waterfowl.
Coastal habitals of the entire region support the following endangered species:
bald eagle (Haliaeetus  luecocephalus),  brown pelican (Pelicanus  occidentals),
pere:rine  falcon (Falco peregrinus)  (migrant and winter), red-cockaded
woodpecker (Dendrocopos borealis), sea turtles (five species), American aliigator
{Allisator mississippiensis),  and migrating whales (five species) (Lynch Q ~.
1976;  Baccasio  Q ~.). Several critical habitats for sea turtles, the West  Indian
manatee, and the American alligator exist in tile region.

Three major coastal morphologies are included in the SA’1’1,,  each
distinguished by a different barrier island system. The first region, encompassing
Core, 13ack, and 130gue  Sounds, is a continuation of the large Parnlico  barrier
island-brackish sound complex of the MATL. It is characterized by long islands
witl~ witie sandy beaches which protect marine lagoons rimmed by tidal mars!]es
and numerous seagrass (Zostera-Halodule)  beds.

The second coastal region (Sea Islands region) extends along the southern
North Carolina coast (Onslow  Bay) where tidal amplitude increases from l.Om to
~.q,(),,,. The resulting “mesotidal” coastline is characterized by shi)rt barrier
islands with wide white sand beaches fronting large bands of salt marshes
drained by dendritic  creeks. Immediately adjacent to the numerous inlets  are
narrow estuarine  bays and large  expanses of tidal marsh dominated by- Spartina
alterniflora  with Jut Icus romerianus  founrl at interfaces between marsh and——
upland. This system is especially well developed behind the irregularity shaped
Sea Islands of South Carolina and Georgia. Two distinct morphological forms of
~. alterniflora  are especially well defined in these marshes. The tall form occurs
alc}ng tidal creek banks and levees; the medium/short form is found in high
marsh (Giurgevich and Dunn 1982). Sounds and bays of this region receive
considerable freshwater input. and silt deposition from coastal plain rivers -- the
resulting increase in turbidity virtually eliminates seagrass populations.

->
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* h4esotidal coastline gives way to the third coastal morphology with little
transition at the mouth of the St. John’s River in northern Florida. This region
then extends 480 km south to Ft. Lauderdale. It is characterized by a series of
long, narrow barrier islands with high energy sand beaches occasionally broken
by narrow inlets. The barrier islands front a long system of narrow high-salinity
lagoons (through which the Intra-coastal  Waterway passes) with productive
estuarine  marshes and riverine  or mangrove swamps landward.  Cape Canaveral is
a transition region where submerged aquatic vegetation (SAV) (SyringOdi  I.IM,
Halophila, Halodule, Thalassia),  found growing in lagoons and protected nearshore
areas,  becomes a component of the seaward coastal habitat. Significant stands
of mangrove (particularly black mangrove, Avicenna gerrninans, SOUL]] o f  30°N)
criso grow in marshes and SW:lnlps.

S.4TL barrier island beaches are extremely important as avifauna  (co!oniai
birds and rookeries) and sea turtle nesting sites. Critical habitats for loggerhead
turtles occur on beaches of each state in the region. However, few studies have
been performed on barrier island productivity and estimates must be based on
beach  infauna and ve~etation  data from studies outside the region, In contrast ,
there are several studies of marsh productivity in the SATL.

The North Carolina sounds (Core, Back, and Bogue) possess shallow marine
lagoons (13eccasio  Q ~. 1980) in contrast to the brackish lagoons direct!y  to
the north, and contain intertidal sand flats with abundant SAV composed of
Zostcra  marina and Halodule  wrightii  in pure or mixed  stands. Estimates of
annual net primary production made for these SAV communities and the ~.
alterniflora  marshes behind Bogue Sound are summarized in Table 11. Seagrass
beds contributed relatively high productivity values [330-340 gC”m-~yr-l  for
Zostera,  73 gCm-2yr-l for Zostera  epiphytes , and 73-300 gf.~. m-2’yr-l  for mixed
H. wright~  and brown algae (Ectocarpus);  Penha le  1977] .  & alterniflora
production for all height forms ranged  300-2200 g dry wtm-2’yr-1 and total
~artina  marsh averaged 470 &m-~.yr-l..—

Data compiled by Bigelow (1977) for aerial coverage and relative
importance of each type of primary producer in total production of entire
es f;uaries indicates that phytoplankton  account for 490A, S. alterniflora  42%,
t)enthic microalgae  7.4%, and ‘Zostera and epiphytes only=.4%.  Nevertheless, the
SAV beds are vital for the bay scallop (Argopeeten  irradians)  and hard clam
(Merceniiria  rnercenara)  growth and reproduction. Core through Back Sounds
support an important scal!op commercial fishery. In addition, the lower salinity
rnars]les and SATT areas  are impor~ant  nurseries for juvenile  pink and brown
shrimp, indirectly supporting an industry which is the most valuable commercial
fishery  in Nortl)  Carolina.

The barrier isiands of the Sea Islands region protect Spartina  tidal
marshes which are some of the most expansive in the world (Lynch N ~.1976).
“~hc I>roductivities  of these  marshes are comparable to marsh areas in the CGIJL
{Louisiana and Mississippi) (Turner 1976). The region is characterized by

-,
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low-lying Spartina  marshes with a vast network of dendritic  creeks, deep
channels, and productive areas of silty intertidal flats.

Productivity of tall-form Spartina  alterniflora,  $ patens, and Juncus  of
Sapelo Island and Altamaha and I’)uplin  River marshes has been studied
intensively for the past 25 years by scientists of the Georgia Marine Institute.
Severai  studies involving different methods have produced average values with a
range of 973-3300 gC dry wtrn-z”yr-l  as summarized by Turner (1976) and
Gallagher et al. (1980).—— Recent estimates for M (above- and below-ground)
.sJ)artina  and Juncus  production at Sapelo Island determined by two independent
methods (Gallagher Q ~. 1980) have yielded a very high range of values for net
primary productivity (g dry wt.m-2yr-1):

Harvesi  method C02 method

Tall Spartina 5845 15804

Short Spartina 3353 3359

Juncus 5501 7542.—

T]les(~ “allies indicate ]lig)l  prod[lctivity  and efficiency of marsh angiosperms in
the Sea Island region -- highest for the Atlantic Coast.

Marshes and riverine  swamps extending southward in Florida behind long
b<irrier islal~d:j  and lagoons are more protected (and have greater species
diversity) but ;lot as extensive as those of the Sea Islands region. Annual
productivity of marshes experiencing high tidal amplitude (1.04m) is relatively
l)igb,  with reported estimates of 1201-1208 g dry wtm-2. yr-l  in marshes near
latitude 30°N. Further south, in northern Indian River above Cape Canaveral (at
2i{”50’Al,  w]lere  tidal amplitude has dec reased  to  0.76m),  average  ~ alterniflora
marsh production has been estimated at 721 g dry wt.m-2”yr-l (Turner 1976).

SAV, a  mix tu re  o f  Syringodiurn filiform, Halodule wrightii,  Thaiassia,
Halophila, and Diplanthera,  becomes a feature in the Indian River south of
Mosquito Shoals. Here Gilbert and Clark (1.981) measured monthly biomass
variations ranging Leitveen 5-45 g dry wt. m-2 with maximum standing crops
occurring in September. Virnstein  (1982) demonstrated rapid turnover, includor
Iialodule wrightii with comparable standin~  crops (28 g dry wt”m-2). Although
biomass and productivity of SAV in this area are relatively low, the grasses
renlain a vital food source for sea turtles and manatees and are important in
rnaint~inin:  critical habitat for these endangered species.

Bentl}ic  Habitats

Epifaunal  megabentllos  sampled S37 photographic sled at stations inshore of
t,he 200 meter isobatll indicate frequent occurence  of corals, urchins and
crinoids on South Atlantic bot.t.oms (South Carolina h4arine  Resources Research
Institute 1982). Quantitative grab and suction dredge samples at the same

—
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stations indicate numerical dominance by polychaetes, molluscs  and amphipods.
Depth and season played no role in community structure determination. Biomass
was dominated by cnidaria, molluscs  and echinoderms, although shell weights may
have been included in measurements, Total macrofaunal  biomass was not reported
quantitatively, but on a comparative basis, stations in the 26-45 meter depth
ranges  were greater than shaliower  (16-25 meter) or deeper (46-100 meter)
stations (South Carolina 34arine Resources Research Institute 1982).

Sand bottom stations off Sapelo Island, Georgia, showed dominance
changes with depth. Stations folur  [o seven kilometers offshore were dominated
by spionid  polychaetes,  tellinoid bivalves and a cumacean,  A single station ten
kilometers offshore vviis dominated by ascicleans, amphipods  and glycerid
polychaetes, Number of macrofauna  species recovered (Irnm mes seine) w-as 51
to 107 individuals per 1.21112 at sha!low stations and 50 to 96 individuals per m2
at the deep station. Number of rnacrofauna  individuals per meter~  ranged from
473 to 20,584 at shallotv stations and 258 to 1,238 at deep stations
(I~rallliellberg  anti Leiper 1977).

Productivity of SATI, bentl~os  has no{. been reported, and the region
generally has not been adequately investigated from a quantitative standpoint.

●
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Table Jl_. Net
production in
Peterson 1979),

Coastal Habitats

annual primary productivity of
the Newport River estuary

each major source of plant
(compiled by Peterson and

Source of primary ~ff~~ti”~ appa of Productivity (gCm-2y r-1)
~rcduct ion habitat (km?) ??? un; t area ~ilhin ?er unit apea averaged over

its own habitat al I estuarine habitats

Phytop lankton 31 1:~. . . 11!2

S?art ina alt2rn iflora h2 L72. —  — 74

ZOStera mar; na 0,3— — 332 3,16

Zostera epiphyte5 0.3 7? 0,71

Benthic microalgae ~~,~ 32,7 16,6

i
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*
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The Eastern Gulf of Mexico OCS Planning Area includes the Gulf coasts of
Florida and Alabama. The region spans a wide variety of coastal habitats from
the coral reef and mangrove communities of south Florida (Odum @ ~. 1982;
LYncll Fl ~. 1976) to the barrier islands and high energy beaclies  typical of the
northern Gulf. 13ays backed by extensive salt marshes, the latter often
dominated by Juncus  romerianus,.— are found behind the barrier islands.

The entire EGIJL includes habitat and important nursery grounds for est.u-
arine-clependerrt  fish and shellfish such as menhaden, penaeid  shrimp, bluecrabs,
oysters, spotted sea trout, croakers, mullet, snappers, red drum, pompano,
flounders, and catfishes. Together, waters of the northern and central Gulf of
,Mexico yield the most valuable fishery (shrimps) and the largest fishery by
weighl  (menhaden) in the U.S. (13eccasio  Q ~. 1982). [n addition, the EGUL is
vitally important to migratory and wintering waterfowl and nestins  wading birds
(Feb.-June) such as wood stork, little blue heron, and snowy egrets. ‘rhe area
provides important habitat for several en(iall~ercd species, i]]cluriin:  the
American alligator, five species of sea  turtles, Everglade kite, bald eagle,  Iwown
pelican, and other endangered birds, and the sperm wl~ale,  West Indian manatee,
and Florida panther.

‘1’he ECIJL can be divided into four ma.ior ecological zones on the basis c)f
characteristic vegetation and coastal morphology. These are now considered in
turn.

—

‘Me South Florida region ex{ends  from tl~e arc of the Florida Keys
through the Ten Thousand Islands area to Cape Romano. Portions of this region
are similar to extrem<?  southern SATI. -- mangr[ove and fresl]water  swamps ,
intermittent high energy beaches, barrier islands and seagrass  meadows, south
Florida is a unique coastal environment for the U. S., however,  l)ecause it
possesses certain features not found elscwt~cre, exposed sl~oreiine  containing a
complex system of tidal creeks, mangrove swamps, and numerous small mangrove
islands separated by shallow tidal lagoons and natural passes.

~4any South f~lorida flora and fauna  are unique t.o North America because
the region represents the norttlern  limit of many tropical species and because of
the unique coastal })abitats described above.  Tl~e re~ion is of{ en the sole }lahi-
tat and,;or North American breeding location for severai  species, many of which
have special status. These include Florida Stat.e-dc:si~rl~itecl  en(ian~cref]  species
such as the Florida royal palm, Key Largo woodrat,  Key Largo cott,on mouse,
silver rice rat, Key silverside, as well as Feder/111~’-(iesignz)te(i  endangered
species such as the American crocodile and sea turtles. Florida Bay and the
Ten Thousand Islands are critical ha!)itats  for the crocodile and West Indian
Manatee, the latter occurring in mtr.ior  concentrations during the winter.

Sout]l Florida’s valuable pink shrimp, spiny lobster, and stone  crab fisher-
ies also contribute to its “unique” status. ].n particular, Florida Bay serves as a
major pink shrimp nursery area for the l’ortugas  Grounds  which yield almost 50%



EGUL Coastal Habitats

●

—

of the west Florida fishery. Indeed, Florida Bay and proximal Gulf of Mexico
waters have been proposed as a Tortugas  Shrimp Sanctuary. In addition, nearly
97% of tile Florida west coast spiny lobster fishery (g~~.  of the total IJ. S, fishe-
ry) and 40% of the Florida west coast stone crab fishery (35’% of the total U.S.
fishery) are landed in Florida 13ay and the Keys.

The region nort,h  of the Ten ‘Fhousan(l Islands, between Cape Romano and
‘1’arpon  Springs represents a transition from mangrove and swamp to salt “marsh
hdbilats.  This region is characterized by barrier islands with shorewarcl
em baymcnts  which support a variety of habitals  depending upon latitude north:
salt marshes (dominated by &rtina alterniflora and Juncus  romc~iar~),— .
freshwdtcr  swamps, or dense mangrove stands.

Southern mangrove swamps and nearby coastal waters ad.ioining  Lee
Coullty,  Charlotte Harbor, and the Peace and Nfytikka Rivers have hell  desi8na-
ter! by Florida State as critical habitat for the West Indian manatee. Manatees
co]lce]]trat.  e in these areas during the winter. Many pink shrimp on the Sanibel
G~OU[lCIS (which yield  approximately 30% of west  Florida’s commercial fishery)
use ~he Charlotte Harbor complex of seagrass  beds as nursery grounds. Logger-
head and hawksbill turtles nest on the barrier islands near Sarasota and Tampa
13ay; the area (lower portion of Manatee and Little  Manatee Rivers) is also crit-
ical manatee habitat (13eccasio  Q ~. 1982).

The third zone begins north of Tampa E.aY and Anclote Key wlierc the
barrier islands disappear. Above Tarpon Springs are very wide shallow areas
‘with extensive seagrass  beds (principally ‘rhn!assia t.est.  udinum).  The “zero-energy”
designation reflects inadequacy of both wave activity and sand supply for
building barrier islands (13ittaker  1975; Beccasio  ~~ ~. 1982).

The region is marked by open Gulf oyster bars, drowned Karst
topography, rugged shoreline, intermittent. sand beaclics,  and expansive
Spartina-Juncus  or Juncus  dominated marshes which may extend  inland  for sever-
al n~iles  (13ittaker  1975; Beccasio  ~ ~. 1982) , The region of tile Crystal River
is the northern limit of the more rest, rictec!  winter  range  of the West Indian
manatee; this area has been designated as critical manatee habitat due to its
i~lcreased  winter concentrations of this endangered species. The region also
corltains the largest nesting colony in the EGtJL Plannin:  Area for herons,
egrets, ibises, and brown pelicans (endangered) at Cedar Key l\’ational  Wildlife
F\efuge.

lMarine mammals, part. icalar]y  bott.lt?-nosed  dolphins, may use estuaries in
central Florida bounded by as breeding
Scllmidly 1981;  Frilts Q ~. 1983).

grour~ds  (Calciwcll  and Caldweil 1 9 7 3 ;

The exposed shoreline extending from Appalachee  Bay to the Alabama
border supports barrier islands of form typical  of the CCUL and W~;UL Plannins
Areas. Several bays and sounds, bordered by Spartina  marshes and pine
savannah,  are partially enclosed by the coastal islands. The barrier islands
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themselves consist of relatively straight shoreline characterized by high en&rgy
beaches and well-protected dune systems. In the coastal bays, oyster and scallop
beds are extensive but, because of variable water quality, seagrass be&s are
lnuch less abundant  than in the Zero-Energy ‘Lone. Appalachicola  Bay contains
one of the most commercially productive estuaries along the west. Florida coast.
It is also noted for its concentrations of amphibians and reptiles.

The barrier islands lengt,hen l~ear the Alabama border: high energy beaches
dominate in this area. The Mobile River system is a broad marsh- and mangrove
swamp-covered alluvial p!riin. The lower Mobile estuary support-s a high standing
crop of seagrass used by fish and overwintering  cluck populations.

hllangrove forests are we]] developed in southern 13GUL. Four species of
mangrove are native to EGUL: red mangrove, Rhizophora mangle, black
mangrove, Avicenna germinans, white man~rove, Lagancularia  racernosa,  button-
wood, Con Ocarpu$ erects. Black mangrove is found throughout the region; red
and tvllite mangroves occur as fiir north as Cedar J{eys. South of Tampa Bay a
coastal zonation of mangroves is evident progressing from sea toward land: red,
black, white, then buttonwood (not a true mangrove, but a typical transitional
species between mangrove and upland coastal forest; Humm 1973).

Mangrove forests are extremely productive, with gross primmy production
ra te s  a s  h igh  as  24g Cm-2”day-~  (Odum et al 1982). Representative estimates— —.
are summarized in Table  ~.

Salt  marshes occupy vast coastal  areas from Tarpon Springs northward to
Port St. Joe, FL. In general, these marshes exhibit zcmation progressing
landward  from a band  of Spart,ina alterniflora  throug]l virtualIy  pure st~nds of
Juncus  rornerianus (which covers the greatest total area of any marsh plant) to
mixed meadows of ~ patens and Distichlis spicatti  or sait.  barrens of Sa]icornia
spp. (Humm 1973). Production of these marshes varies with location as well as
species  composition, with decreasing values typically  encountered as one
progresses landward  across the various zones (Table 11).

Appalac hicola Bay, a very productive area, contains fresh and brackish
water mtirsh vegetation above East  Bay. These marshes comprise 14% of the
total aquatic area of the Bay. Dominant vegetation consists of a mixture of
b u l r u s h e s  (Scirpus, SPP. ), cai;tails (Typha domingensis),  saw grass (Clodium
.iamaicerlse),  and brackish-water fc)rms of cordgrass  (Spartina  and Juncus). Other
areas  of the Bay are fringed by ~ romerianus  with secondary concentrations of
S. alterniflora. Annual estimated net production, based in part on data from Kru-
czynski  et al. 1978, is estimated as 47,000 metric tons for the entire 13ay region——
{1.ivirlgston  1983).

The Alabama coast contains only 25 mi2 of salt and brackish water
nlarshes; these are described in considerable detail  by the Geological Survey of
Alabama (1976) and Stout and LeI.ong (1981), Ve~etation  of these marshes is
diverse  and distributed into distinct zones typical of neighboring Florida

—
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ecosystems. Net productivity estimates for these marshes are included in Table
11.

The 8500 km2 of seaerasses  in Florida constitute one of ,the largest SAV
resources on earth, Over 90’%0  of the SAV beds lie outside estuaries in intertidal
and subtidal  areas  and thus are subject to influences resulting from OCS leasing
activities.

‘I’he Florida beds are located primarily in two major areas (Zieman 1982).
The largest (5,500 kmz) lies in the South Florida region, extending west from
nortFierr) Biscayne  J3trY (SATL OCS Planning Area) and south from the freshwater
l ine  at Cape Sable to tl~e Dry Tortugas. Although aerial coverage is broken in
places which may vary from year to year, more than 80°k of the sea bottom
contains S.AV on t!~e averag’e. As in southeast Florida (SATL), extensive SAV
meadows are dominated by Tha!assia  testudinium  (turtle grass) mixed with— .
l~a]odu]e  wrightii (s]loa]  grass) and syt’in~OdiUIIl  fiiiform (mana tee  &raSS) (Zieman——
1.!382).

Seiigr~]ss  coverage north of Cape Sable decreases rapidly due to reduced
salinities and increased turbidity introduced by Everglades’ drainage. SAV is
found only i)i small beds in estuaries and bays until north of Tarpon Springs,
where an extensive (3000 km2) bed forms a band approximately lt3-24km  wide.
Iyfajor  species include turtle, shoal, and manatee grasses. Widgeon grass (Ruppia
maritimi~) occurs in cstllaries  anrt Halophila  engelrnanii,  mixed with turtle grass,——
occurs from Cedar Key to Appalachee  Bay in higher salinity open Gulf areas,

Scagrass  communities ?Irc putelltially  extremely productive, but reported
values vary greatly  with species composition, density, season, and method of
II)(?zl sllrell)ellt, SAV beds vary S(J widely  in density that even standing crop esti-
mates  are difficult to make over extensive areas, Estimates based on marking
planls  for deiermirring  subsequent grow-lb, and on upt. aka of 14CO~ are usually
i[~ ticccpldble  ~g~eeme[~l  iind are believed to provide a measure of new primary
production {Zieman 1082). Estimates derived from 02 production measurements
are of!en  significantly higher and probably represent contributions from
epipllytcs  and I)cnt]tic  algae to overa]l comm(inity p r o d u c t i o n . Tl}e summaries
picsent.ed  in ‘r~hle 12 are believed to be representative of these EGUJ~
Conln}lll)ities  on t]){:  avera~e, Illlt  tl~ey remain so bject  to all these  cavea t s .

‘i’lie App~lachicoli~  Bay and East  River syst, em contains mixed beds of
turtle, sl]oal,  and manatee grass. in more brackish waters, \~allisneria  dominates,
v,~ujk }j~ Pllrce!l and Livingston (report,ed  in Livingston 1983) indicates that  the
anl]u>~l  pro(iuctivity  of the e:ltire  Bay sys~em may be as ]ligh as  27,000 n~eiric
tolls’yr-l.

Altl]ougll  their productivity is extremely important., the extensive SA\T
meadows of the EGUL also make significant ecological contributions to the re-
gion as refuges and feedin~ areas, nursery grounds, and sources of exported
organic matter for utilization al distant locations. SAV from the vast open beds
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is readily transported into the open Gulf of Mexico where it may be a substan-
tial subsidy to local  carbon and nitrogen budgets (Zieman 1982).

—
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Table 10. Estimated annual net productivity of EGUL mangrove forests (from Odum
Q ~. 1982).

Ecosystem Average Production
(metric  tons dry wt”ha -1)

Mixed mangrove forests 46.0

Riverine mangrove f o r e s t s 17.5

Basin mangrove forests 27.4

Pure red or black mangrove forests 20.5

9
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Table J.J. Annual net productivity (above-ground) estimates for J3GUL salt marsh
ecosystems.

Ecosystem Dominant species Estimate Comments Reference
9 dry wt. m -2

s, Florida

(Everglades NP)

Apalachee Bay
(East R,, MAP 42)— .

Alabama coast

& romerianu5- 181 converted from 1300

1300 metric tonsy r-~
over area of 290 acres

~ rorner  ianus low marsh
upper marsh
high marsh

~ alter ni flora low marsh
upper marsh
high marsh

& romer ianus coastal marshe$
& alter niflora

747
595
243

700
335
130

333
621

Humm 1973

Kruczynsk  i ~
~, 1978
J) ))

)) 1]
1) ))
)) ))

de la Cruz and
Hackney 1?77

.
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Table ~. Production estimates for 13GUL seagrasses and SAV communities,

Species Region Biomass Production Mpthod Reference
9 dry ut. m -2

~ testudinum s, Florida
ji_ filiforme s, Florida
~ wright ii s. Florida
mixed beds nw Florida
~ testudinum MAPS #40-41

~ testudinum nw Florida

mixed sal ine beds n, Florida
mixed brackish beds n, Florida

500-31000 (avg. ) 0.35-16 gCm-2d-~
100-300 (avg, ) 0.8-3.0 gCm-2d-l
50-250
88-4000

1.0-1.6 gCm-2d-~
0-360 gC. m-2yr-1

bL’Z gCm-2. yr-l

4i5 g~m -2 -1,yr
500 gCm-2y r-1

320-350 gC. m-2. yr-1

Zieman 1982
Zieman 1982
Zieman 1962
Phillips 1978

14C Bittaker 1’775
14[ )) >)

marking Bit taker and

lverson 197A
14C )) 11

Livingston 1983
Livingston 1983

a
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The coastal region of the Central Gulf of LMexico OCS Planning Area
comprises three geographically and ecologically distinct environments:

1. barrier island complex

The eastern third of the Planning Area, from Bon Secow Bay in the east
to Gulf port in the west, is composed of a chain of offshore islands with
exposed beaches sheltering the waters of Mississippi Sound and an attendant
complex of highly Productive  marshes  and swmps.

2. Mississippi delta

The central third, proceeding westward from Gulf port to Blanch  Bay, is
composed of extensive marsiles and clelt.a  islands associated with eff[ux of the
Mississippi River.

3. coastal  dunes

The western third from Blanche Ray to Sabine Lake, is characterized by
narrow sand beaches and coastal dunes with extensive marsh and lake systems
landward  of the beachfront.

{Jnvegetated  habitats common to ail three areas incl~ldc !Jeaches  and flats.

Habitats and Estimated Productivity

Exposed beaches (facing the Gulf of Mexico) are composed of sand and
shell, and occur where wave energy  is sufficient to rework sediments (Wicker
1980), Production of high-energy beaches on tlie Gulf Coast has not been
evaluated, How’ek’er,  in situ productivity of open beaches lnay be expected to be——
l o w e r  thali  that of a{ijoining  habitat  tyi~~;s  (Steele and Baird 19[;8). Input of
Organic Inateria] fronl more productive sheltered areas and from water column
produc t ion  sut)sidize a diversity of fauna associated with bei]ch~s and adjacent
sublittoral habitats (Gallaway  1981). Suhsiciized  secondary production may be
relatively high due to favorable teml]erat.urcs  year-r<]und  and large quantitities
of organic input.  For example, oysters in tile Pass Christian area may increase
in size at  a  l/4-i  ncl~-rnonth-1  ( see  Ladi)vr  ai][.i Fral>ks  1982).

Unvegetated  mud, sand, or organic mat,erial fl~jts form in sheltered areas.
Mcjst flat-s  in CGU1,  arc c o m p o s e d  of i])l](l  aiid ~jr~:~riic  m a t t e r )  and s1]c}l highly
subsidized sediments may be extremely productive. While  production of Gulf
Coast  flats has not bee])  measure[i, simi!itr  l) fihit. at. s on the .4t.lant. ic coast. !Iave

7  (l}amatrnat  1968, Murray 1983,annu~l  production rates averaging 63-200g C.m--
Rizzo and Wetzel 1’385).

Offshore barrier  islands of the cas[ern third of CGIJI. shelter extensive
estuarine habitats of Mississippi Sound, AL ieast 77 spec ies  o f  epiphytic  and

2?:5
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bed-forming algae occur in summer (Meut.erius 1981). Productivity
in Mississippi Sound has not been reported, but bed-forming algae

of algal beds
in other areas

are highly productive. For example, ‘average  production of kelp beds is
approximately 3400g organic matter (ash-free dry wt., AFDW)m-2’yr-l; of
rockweeds,  750g A’r’DW”m-2yr-1:  and tropical macrophytie  green  algae  may
produce Up to 4(x)f)g AJ?DW. m-2.yr-l (Teal 1980), The last.  is a maximum figure;
average production of Mississippi Sound macroalgal  beds is undoubtable
considerably less. The biot.a of the eastern Gulf of Mexico does have
subtropical affinities (Gallaway  1981), but water clarity in this area is often
p o o r  (13eccasio  Q ~. 1982).

Beds of submerged aquatic vegetation (SAV) occur discontinuously on
sheltered bottoms of Mississippi Sound, Dominant species include turtle grass
(Thalassia  testudinum),  shoalgrass  {Halodule  betrudettci),  m a n a t e e  grass
(Cymoriocea  filiformis), and Gulf hzdophi[d  (Halophila  englemannii). D i s t r ibu t ion
and abundance of SAV beds varies annually, being reduced durin~ years of big})
rainfall and river discharge and increasing when saiinit.  ies increase. SAV beds
are ecologically very impor~ant. They stabilize an(i bind sediments, support a
diverse invertebrate community, provide food for waterfowl, and act as sheiter
and nursery grounds for commercially valuab]e species of fisl~ and shellfish
(Garofalo 1.982).

Reports providing production data for SAV beds in Cf;[JL  were not
located, but Bittaker (1S75) studied ecologically similar beds in Florida.
Integrated annual production measurements from lJecember  to April ranged
150-360: Cm-2yr-1. These  numbers are llrl{iert:stilll~]tes  d(le to low but posi t ive
unmeasured winter production. Production of individual species composing CGUL
SAV beds has been measure~i  in various subtro!jica] areas, aa{i rnnges of
72-4000s  C,. m-2.  yr-l have been reported.

Salt marshes are found throughout CGUL, but by far the greatest areal
extent of such marshes occurs in the western two-t]  lircis of tile Planning Area
among the islands of the Mississippi delta  and behind  the beach front of the
coastal dunes region (Wicker 1980). Gulf salt marshes  are {iominated by Spartina
alterniflora, & patens,  Distichlis  spicata a n d  Juncus roem~ri~rlus  (~iicker 1~~(),
S tou t  au(i de la Cruz 1981). S u c h  Ularsh<:$ support an e~lormous ab[.mdance and

diversity of arthropods, molluscs,  and vertebrates (Teal and Teal  1969), Marsh
production may be exported to subsi(iize  production ill a(i.iacent  estuarine  an(i
coastal [la bitats. This “outselling” o f  m a t t e r  and energy may be iu part
responsible for the “nursery effect.” of estuaries whicfl support propagat.  jon and
growth of commercial fish species (Odum 1981),

Salt  marsh production varies greatly with species cornpositiorr,  site
characteristics, and method of measurement (CIC la Cruz 1974, Hopkinson Q ~.
1978). In general, however, the hi~hly slihsidized  bj[JtiC c{}lnmurrities  o f  c o a s t a l
salt marshes are among the most prociuctive  in
production ranges
~. 1978, Delaune

lhe world. [n CCUL, salt marsh
a n d  Cosselink 1976, IIopkinson  e t—
Cruz 1981).
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The Mississippi delta region supports a complex of communities in
habitats of reduced salinit~. These biotic communities have been classified as
brackish water marshes, intermediate marshes,  freshwater marshes, and forested
swamps (Wicker 1980). Similar communities are found behind the coastal dunes
of the western third of CGUL, where the arcal  extent of freshwater marshes is
lower and the coast is dominated by brackish and intermediate marshes [Wicker
1980).

Brackish water marshes occur where salinity averages lo-20” /00 (Wicker
1980). Dominant plants are S. patens  and Q. spical.a, and production values
r a n g e  1484 -fi043g dw’m-2yr-l  (de la Cruz 1974, Hopkinson  ~ ~. 1978).

Intermediate marshes occur in areas of low and/or variable salinity, and
may develop in waters  of considerably <5 to 11)”/00, dependin~ on annual salinity
regimes. Dominant, plant species include & patens, ~gmites australis,  a n d
Saxittaricr falcata (il~icker  1980). Production of intermediate marshes ran~es
600-2330g =.yr-l (de la C r u z  1974).

Freshwater marshes occur where szrli:iity i!j CS”1OO. ])orninani  plant. species

of these diverse and productive communities include Panicu,  m hemitomon,  &
falcata, Eleocharis  S P. , and .Altern  anthera philoxeroidcs  (Wicker  19{10), Pcoduci. ion—
values for the community as a whole are not- availab!e. & fa}cata  produces
600-1500g dwm-2yr-l  (de la Cruz 1974, Hopkinson Q ~. 1978).

A particularly interesting component of the flora of the Mississippi delta
is t}~e black mangrove, Avicennia nitida .Mangroves  dominant the only saline—.
swamp community in CGUL, and comprise scattered stands  on ma[)y of t!le
coastal islands. Mangroves in this region remain shrul)by (1 .5-3n~ in height.)
because of irregular freezes (Wicker 1980). l~at)grove  fot’ests fir{+ important  to
the ecology of southern coasts  -- they stahilizc  sediments, protect  low-lying lan~i
from storm surges, and provide habitat for a diversity of fauna, particularly bird
breeding rookeries (Hurnm  1973). Production of shrul]!)y mangrove forests in
northwest Florida averages 380g clwm-2. yr-1, while mature mixed  stands  pro(?l,lce
as m u c h  a s  4600g clw.m-2”yr-l  (odum Q ~. 1982). ‘tl~c latter figure  is p r o b a b l y
much higher than any CGUL stands would achieve, although a period of some
years  between freezes and/or  hurricanes might raise  t})e rate of prod~~cticrn
above the former figure for shrub mangroves,

Community structure of freshwater lltirriwood  swamps in CC(7L varies with
extent of standing water. Sites with surface water throughout tile growing
sctison  support cypress-gum swamps, \fi{it}l  C:lllorjy  dnminated  hy Toxodil]m
distichum, Nyssa biloba and/or  ~ aquatica. Where soii  is inundated for—  I
relatively short periods during the growing season, willows (Salix  SPP. ), oaks
(Qucrcus SPp. )) maple (&xI s[~rj.)r ash (i~raxinus  spr~. )t a n d  s w e e t  g u m
(Liquiclambar styraciflua}  dominate the canopy, Communities in drier, peaty  sites
also include red bay (Tamals pubes ccns), sweet  bay (Magnolia  virginiana),  a n d
pines. Productivi ty of  Gulf coast hardwoo(l  swamps  has r)ot been s tudied

-,
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extensively, but this habitat is highly structured, receives subsidies of matter
and energy from freshwater sources, and is expected to be highly productive.
An average figure for freshwater hardwood swamps from a range of locations is
1600g AFDWm-2yr”1 (Teal 1980).

.
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The coastal region of the Western Gulf of Mexico OCS planning Area
(the Texas Gulf cOast) consists of t,wo geologically distinct environments:

1. strandplain-Chenier  plain system

The easternmost porti.orr  of the Planning Area, from the
Texas-Louisiana border at Sabine Lake on the east to Galveston Bay on the
west is chi~racterized by narrow, high-energy sand beaches and extensive
brac!iish and freshwater marshes among remnants of former beach ridges
(cheniers).

2, Texas  bar& i s l a n d s  reg@

The remainder of the Texas  coast, from Galveston
to the l~. S.-Mexico border, consists of narrow barrier islands
extensive system of warm, shallow estuaries and iagcmns.

Habitats  and Roductivity

My west  and south
sfjawarcl  of ilrl

Exposed  beaches  a re  eco]ogjcally  {Inifor.m habitats facins the Gulf of
Mexico along the entire Texas  coast. Beaches  in this area cons i s t  of fi::e,
unstable, unconsolidated sand. T,Irlj:IIci)cf+  an~! transport  e f fec t ive ly  ~n!libit
benthic  primary production in this habitat (Shew et al. 1981 b), althc~ugh
qll<ll~titative  data are lacking, Lfatter  ;][ld ennr~y  SUbSidicts  from marsh
macro phyte andjor water column phytoplankton  product  io[l supper: seve:; .r~
species of mollusks slid crustaceans Heterotrophic  imct.eria  ,lr~) i]~)iii)~fii)t  i!: the

sedime[lls of  Texas beaches (Fritts  & ~. 1~81).

Cheniers  and  recen t  beach ridges inhibi t  sa!i water flux into In: Irshes of
the eastern Texas  c o a s t  (13eccasio  @ ~. 1982). Brackish water Inarshes occur
where salinities average <10°/00, and are dominated by !~alophytc  grasses
including  Spartina  patens  a n d  Qistichlis  s~icot. Sucli marstles dominate s!)elf.  (?reci—
Itvetla,I~d hab i t a t s  i n  the  Chenier  P la in  portion of WGIJ1,  (Gosse!ini<  1979). Tn
(Oi~am!\ers  County in the Texas  Chenier  Plain, brackish water marshes protiuce
1300 -1900 g4111-2yr-l  (Longley Q {U. 1$18.1). ~nt,erln(~dia(,p l)lal~shes o f  ih~ C.henicr
Plain are periodically flooded with fresh  water and occasionally key brackish
~t,:~ter. Dominant plant species include S. patens, Saggittaria  falcata,  af)d
Paspalum vaginatum (Gosselink  979). Pr;;ary production probably fal!s withi[l  the
range  reported  by de la Cruz ( 1 9 7 4 ) ,  i,e., between 600-2330~ dwm-~.yr”~.

Freshwater marshes are flooded only with water of salinity a: or below 1
ppt. and contain  i~ great diversity of plants, Ilominani  species include Panic urn
ll~mitomon a n d  &rnanthera ~hiloxeroicles  b u t  TYYha, ~a:it,tal~, Echinochl~,. - —  —  I
Zi~i-l]lizl, and Eichorn ia are common; in(?eorl, Ilp ~(1 !): SPt?Ci~$  ln?~~ b(? Pr’eserlt

(Longley  A gj. 1981.). In WGIJL,  freshwater marshes are extensive near the
wcster]~ side of Sabine Lake and occur  throughout the Planning Area (Goss elink
197’3). Production of the entire community has no\ been evaluated, hut favorabie

a



soil, moisture, and insolation (Longley  Q gJ. 1981) suggest very high rates of
production. Sa~ittaria  falcata, common in freshwater marshes of the Chenier

‘1 (de la Cruz 1974, Hopkinson  Q &. 1978).Plain, p r o d u c e s  600-1 .500g dwm-z.yr

Barrier islands of WGUL west of Galvesl  on Ray support. a unique md
important flora, i3each and dune ridges facing the Gulf of Mexico are stahiiized
b~ grasses (sea oats, IJniolii  panicula~;  ~31iizachyrium;  Panicum, a n d  &polum)
>)nd oth~?r hardy spec ies , i nc lud ing  murning glory Ul}omea  SPP. ) and Texas  Prick!y
~le:~r (Ql)UOtia  lindileimvr~). Where dunes and shell ramps  reach sufficient height
(1.5 -201Ti ahcJ17e  mean sci-i icve]}  to i n h i b i t  sait.  spray  aJ):i washover,  matt[>.s  of
saltccda  (Tamarix gallica),  iive oak (Quercus  virgin  iana} and o c c a s i o n a l  rnesquit.e
(Prosopis spp. ) occ(lr.  Barrier flats of fine, ‘~:nohile  S(l, lds  illld  slieil  w a s h  form ,at
the landwa, rd side of the islands and are vegetated with Androspogon,
sor~llastru]~, and l~ciianthus  (Shew Q ~. 1901 b). ~rr~dtlctivii;y  of Texas  barrier.— —-.——— -
island communities has not been reported, but the harsh nature of the physical

Production, however, is not a reliable parameter for judging the
ecoiogi cal,lec[lllornic  value of barrier isian(i  plant communities. The role this
vegetation plaj~s in stabilizing sediments is critical t.o existence of the island
Cliains  whici~ serve  to buffer  I]]fij])lij)](d  shores from tides,  s torms,  al]d c u r r e n t s ;
shelter highly productive lagoons and estuaries, and provide access to the sea
fop recreation and in(iustry.

Extensive beds of submerged aquatic vegetation (SAV) occur in cst.oaries
and  iagoons  landward  of the barrier isianci cornp!ex, Distribution of SAV in this
area is restricted primarily by turbidity and salinity. Species composition of SAV
beds varies, but dominants include one or more of the ~O~l:3W~12~:  ~~~%(!~~l-~

beauclettei,  Ruppia maritima, Thalassia  testudinum, ~vmodocea  fi]iforrnis, and
E-Ialophila  ~lemanni. Gross production of SA.V beds in the l.i]~ii~~  .Madre of

south Texas exceeds 4000g”m-2”yr-1,  and annual production o{ ~ tesludinllm is
IOoog cm-~. Near Matagorda,  aquatic production (dominated hy SAV] is
approximately 1330 -1380g dw. m.-~, yr-l. P roduc t iv i ty  data  f~or SAV on t.!le
remainder of the Texas coast are not avail  abie, but s t and ing  stochs  range froln
i(?ss tll?lll  60g ‘U’”ol .2 “ 7in t~lrbid,  low sa l in i ty  watf+rs to greater  than 500g dw-m  -- -
T. test[~dinum stan[iin:  s tock is  reported to average 3000s dw. n~-2 for the Texas.-. . -&_ —_-—
coastline as a whole (!3hew  Q aJ. 1981 b). High productivity and the great. area]
extent  of SAV beds in WG1. ji. m a k e  them jmport,ant  as  food and si)elter
resources  for a variety  of commercially valuable finfish arlc! shellfish, as well as
iq)jl]t,(:[jng  Wat,  CrfOWi.

J3(:nihic  algal mats are found discontinuously on estuarinc scfliments of
~VGUL.  Product  ivit-j’ of such mats Iias riot been evaluated,  but  sal t  marsh algal
mats in  Georg ia  p roduce  200g C.nj-~yr-l  (Pomeroy  1959). Drift  algae often occllr
wllell hetithic forms are detached from their substrate. Productivity of drift,ing
Lk-!Dg.Q $!JP.  (tin a~)undant  drif t  form) is 2.lg dW”m-2”cIa-1-, hut d r i f t i n g  algae
oft.el~ sl);ide SAV beds, reducing production by the latter (Shew ~E ~!. 1981 b),

●



WGUIL Coastal Habitats

Large areas  of salt marsh  occur on both barrier island and lrmdward  sides
of Texas Gulf of Mexico estuaries. Flora of Texas salt mars’nes  is more diverse
than elsewhere ill the U.S. Dominant species include Spartina  alterniflora, Batis
maritima,  Salicornia  spp., I)istichlis  spicata,  Spartina  spartinae, a n d  up t.o a-—
dozen additional species. Irregular groves of black mangrove (.Avicennia  nitida)
are found within the salt  marsh zonation pattern (Shew et al. 1.981 b). Production——
of A. nitida ill this tires is probably somewhat higher than that reported for
shrub mangroves of k}Ie .Mississippi  delta (380:  dw”m-2.yr-1)  but. less than the
maximum (4600g dwnl-~yr-l}  for healthy  mixed stands in Florida ({)d~im  et al
1.982). Favorable relationships of temperature, light, and water movement allow

——,

salt marsh  community production to be very- hig!l, ranging from 735 t.o 1846g
dw’rP---7 yr”~ ( T u r n e r  at)d Gosseiink  1975; Shew S3 ~. 19811>). T h e  role of s a l t
marsh  estuaries as nursery and development areas has been recognized by the
T, exas State Legislature, which }]as designated most tributary hays, !Myous,
inlets, lakes, and rivers on the coast as protected “nursery areas’” ~Bc~~asio  S
~. 1982).
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SOUTHERN CALIFORNIA

COASTAL HABITATS

The Sout}lern California planning area encompasses five coastal counties:
San Diego, Orange, Los Angeles, Ventura, and Santa Barbara; including d] the
California Channel  Islands. ~~il,t ~~n~ept,i~n  (in s~nti] Barbara  C(J~il!t>”)

represents a focus of differentiation between northern and southern biotas. The
current p~anning area boul~dary thus subsumes two distinct. ecological zones with
very different environmental patterns and processes. At the large  spatial scale
of the planning areas,  however, inclusion of the relatively small  area of the
northern zone does not substantially alt, er conclusions regarding productivity and
environmental sensitivity,

Four major  habitat types are found in coastal southern California: uplands,
sand beaches, rocky foreshore and offshore rocks, and wetlands. The channe!
islands differ from the mainland coast in distribution of habitat. types. On the
islands,  ~pproximat,  ely 80% of the shore is rocliy, while on the mainla[ld,  only
a b o u t  16°/)  of linear  Cotast  is rock foreshore (Littler 1(178 a, b}.

The four coastal  habitat types are distinck in biotic structure and
;Jrodlictivity. However, the open an(i “ieaky” nature of coastal ecosystems and
g-cop b.ysical  coupling by wat, er flow (Clai-k 1!377) assures biotic interdependence
of thCS(:  habitats,

Coasltil uplands of soluthern California are patchwork of sevpr:]i
cominunities, whose distribution is controlled by seasonal distribution of moisture
and soil-available nutrients (Mooney & Parsons 1973). Coas?.  ai vraileys  are
iilhal>ited  by grassland communities which are dominated by exotic species
(ill  cjllciing  i~\/e[.a  P,r(lllllls  all(i  ~[;stllca)  an(j \v]ljch  are a r t i f a c t s  of ]lun]an—- . . . ! _—
disb~url>allce  (Hanes 197’7), Dry coastal slopes permit growl;h of coastal sage
:j~rtlh  communities dominated by ,Artemis  ia aad ~nc!u ding 13acchar is, 13iogon urn.
HatlloJ~aPpus,  Opunti~~,  ~ and Salvia (Hanes  1 9 8 1 ) .

-.

Tr(ie cht~parral  (eversreen  shrub) veseiat.ion  is  found in the solltherll
(nill[fi>~!ljil coastal environ  metlt., particularly in elevated areas and on the channel
islands. T!Ie chaparrai  C(JI12111Ulli@  is cotnposed of severnl  h u n d r e d  vascu]ilr plant

, .s~>t!cies,  ,:lnd  ~s ,1 f avored  wat(:rslled cover type (Hanes 1981),

~rotl~lction ecology of soluthern California coastal  uplands is pooriy
und[; rstood  (Mooney & Parsons 1973). A stand of chaparral at 830 meters  in
\loll~f)f? (~;l~~[)i)  [VJ~!iCf) jS prol)?]lj]y  not dtypicai  of coastal chaparral} fixed
~ilr!to[] throughout the year  (Mooney & Parsons 1973)  and produced
{ii)l)rl)xirilzl[.(:!y  1000 ligll?l ‘1 o f  aho~:e-ground  \reget.ation  p e r  year (Sprecht  1969).
13(~low ground productivity hi~s not been estimated, but is probably a significant
proportion of toial  production (Ilcllmerrs  Q gl. 19.55).

Sand beaches comprise o~:er  80% of linear  mi~inland coastline and
{l~]l>r[)xiril?lt.el~’  2070  of linear coast on tl}e channel islands (Littler 1978 a,h).
Ocea Ll beaches are harsh iJiOti~  environments, and require elaborate adaptations
to variation in such factors as heat,  salinity, desiccation, oxygen and particle
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● size (Newell 1976). Despite the stresses imposed by this habitat, many species of
invertebrates are adapted to life on open beaches. Anthozoans, cnidarians,
polychaet.ows annelids, c r u s t a c e a n s ,  molluscs, ophiuroids, echinoids trncl
holothurioids  are all found on sand beaches of southern California (Hedgepeth
1’368,  Bright 1974). Population levels f]uci:uate with substrate characterjslics  and
disturbance (Clark 1977) but the open nature of the habitat and rapid faunal
transport arc indicated by the ability [}f sand-beach ormnisms  to recover
cornmul)ity  structure within two seasons following replenishment projects (Puller.
a n d  Ni[qvi  1983).

Due to water t.urbidi!y  and substrate instability, in situ primary production
of ocean front sand beaches is very low, and the entire ecosystem functions on
subsidies of matter and ener~y scavenged from productive shoreward and
offshore  ha bitilts (E. P. Odum 1983). Smith, Burns and Teal (1972) estimated the
b{; n!hic metabolism of a low ener~y intertidal beach in Bermuda at 19-27
mlO?. ir)”2h r-1 Lvith oxygen consumpt,  i(]n partit.i(]ae(i  among bacterja [35%),
micr-oflora  and fauna (60%) and macroflora  and fauna (4.5%). Substrate features
of this beach, inc]uding liirge pore space  an(i oxygenated se<limerrts  render i?
atypical for the Caribbean (Gray 1981), but these characteristics may make the
pro[~ll(;ti(~ll  ill]ml>er  of very ~PproxilllZlte  v:i]ue  fur t~aliforn~a  b e a c h e s . Due to
greater wave action and 10WW temperatures on the west coast, benthic
metabolisln is ulldout>tcdl~~  lower on the California  beaci~es than i n  B e r m u d a .

RcJck  habitats are found  on both mainlal~(i  and island shores. This is a
dynanlic and heteroge!jeous habi~at. type, wit,]] biotic community strut.ure
fiet,el,l!!ill~:d  by imptic: disturbance upwelling, tides, exposure, substrate type,
climat(?,  con}petition  for light, and grazing (!}aw~?s  1981).

[n two years of sampling o~~ seven island and five mainland rocky intertidal
sites, Littler (1900)  recorded :i total of 197 macrophyte  tfixa and 217
macro invertebrate tasa. Island sites were consistently richer in flora and fauna
t!]an mainianci  sites with the exception of invertebrate density, which is higher
ol~ t h e  mainlanc!  (Table )1.

Dominant macrrrphyte species in the rocky intertidal of both islands and
mainland inciude blue-green algae, the coralline  algae Corallina  (2 species), the
red algae C&gtrrt.ins, the tracheophyte  Phyllospadix and the phaeophyte  I?gregia
m.e[lziesii  (Littler 1980 , Murray 1974). Total primary production of this
assemblage  was m e a s u r e d  on7th~lie  + ~’ ‘d side ~ ‘Zln ~~~~nt~$;~~y$ga$tock  o fm-+”yr ‘. f.fiti(?r tin~ !1 urr~y  .

j:
approx’m~te]y 485 net. UC.rnacrop  o (es and macrohvertebrat,es  was lowest  at the low edge of the subt,idal
zone ill tWeiVe sit(?s  on tile soutllcrn  California mainland and channel  islands
(Li(;tlel’  19:;0), An interesting feature of porous sandstone substrates in this
region i s  a (iist.inct  zone dominat.  ecj by lithut!~amnic  algae, genus Lithophyllum
(St eIIltrnsc)R  anfi Stephel)sorl 1972).

Sll]J~it]al  rock}! habitats support. a continuation of intertidal Zonation
pat~[~rns in vegetatio[l  co~’er  (Hodgson and Waaland 1979).  In general ,  the
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SC AIL Coastal  Hab i ta t s

● shallow subtidal  supports a diverse biotic community (Dawes 1981) whose
temporal variability in structure is somewhat 1{?ss than in the more ~:ariable
physico-chemical  regions of the intertidal (Littler 1980).

At depths of five to twenty meters adjacent to both mainland and island
coasts  are beds of lithophytic  kelps dominated by the “giant kelp, ” Macrocyst,is
p.yrifera. ~vstis communities support a high diversity of associated
organisms totalling  over 810 taxa,  including over 625 invertebrate species (MMS,
l:)&~) “1’hc role of Macro cystis  in mainl:aining the rich biot. a with which it is.—-—
associated is (lependent  on both physical effects (substrate, shading) and
energet, ics (available pro J\]cti\iity). l}?~ysicallyl  &rocystis provides  a t t achment
substrate for sessile  invertebrates, primarily on stipes  and hoidfasts,  but also on
fronds (Dawes 1981).  Energetically, Macrocystis  (indeed, brown algae in general)
serve as food for urchins (Strongy locentrotus)  which in turn support certain
marine mammais  (sea otters, <discussion beiow). Where urchin populations are
increased by effects of sewage  prrllut,ion, kelp forests may he decimated (Vlilsort
e[. ,11 ‘1977) an{i wile:] urchin popl]~tttions  are ari,ificiaily  suppressed, !ieip,

cc~!erage  expands dramatically (Pearse  and Hines 19’79). It is important, however,
::) unrierstand  the role of spatia]  heterogeneity in maintenance of community
diversity. Macrocystis  is an aggressively dominant species, and when not grazed
can outcompete  other species for light and nutrients [Dawes 1981).  Moderate
levels of grazing by Strongyiocentrotus  urchins may play a role it~ determination
of community structure attributes of Pacific kelp beds (Paine and Vadas 1969).

Productivity of Jflacrocysiis  i~) sol.lti~ern.  California is poorly studied.
Biomass ranges from 3 to 22 kg/m~ wet weight (North l~~?l). In Monterey Bay,
JJacrocy-stis  produces approximately 23 kg wet, wei~ t , M r ‘1 (Jones and Stokes

+vX {ising  a -2:1.4sjc)ciates:  ~nc. 1.981), or ObOIJt 6 kg dry weight. m - wet.: (Iry
wf>lght ratio), In general,  macro algal kelps are among t’he earth’s most

southern California marsh cinci mudflat  systems are very poorly deve!oped
in comparison with eii St coast  estuaries and even relative t.o more northerly
$ect-iolls  of :Lle  P:jclflc C03st. The southern California coast  is geologically
recent, no lar~[:  ri\; er systems are p resen t ,  i-rnd em bayments  are small. These
factors combine to limit extent  of salt. marsh estuaries, which depend on tidal
f~(lshirlg  ~lnd se~iirnvilts  f o r  their  cxistelice.

Vcg-etation  div(!:sit.y  is low in marshes of southern California. Spartina
foli:)stl  domir)ates  the community in saline areas, and structural heterogeneity is
provided by Sdiicor[lii]  [l: Jt. s. Distichlis spicata is cornmoll, but is not a dominant——
species in most southern Ca]iforllia rni~rsh~s (Knutson and Wodehouse, 1982).
~~egeti~tiontil  dominance shifts  ai Point  Conception: north of the point, T)
s[,ic;ltij,  Gliiux ]naritima  and Plani-aso  maritima are important  species,  whiie sou th

-
.—

of the point Suaeda c~lifor:lia and ~fc][~[~t~i.h[jcllloe  l i t t o ra l s  a re  impor tan t  marsh—_--—
associ<ltt,s  (110 197.1), ,;.
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● California as a whole in 1977 bad only 36,000 ha” of marsh (13arbo}lr and
lMazin  1977), In southern California, only Morro  Bay has extensive wetlands.
.Morrison  Bay in Sail Diego County had 400 ha of marsh and mudflat.  s, which has
been reduced 1)37 hl[man  disturb:jnce  to 20 ha of marsh and virtually no mudflat
(Knutson aIId Woodliouse 1982).

Productivity of southern California marshes has not been comprehensively
studied. In Oregon, marsh production is comparable to t~t of east coast
marshes, that is, about. 5000 to 20,000 kg wet. wt ,ha-~ ,yr (EiIers 1979). I n
southern California, favorable conditions of light and temperature are probably
overridden by stresses <Associated with salinity, lack of water flux an(i
anthropogenic  disturbance. Productivity of these marshes is probably low on an
aerial basis. In the Tijuana estuary of southern California S. foliosa  marsh
community productivity was 0.4 to 1.0 kg dry weight  shove-ground plant material

9
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S C A L  C o a s t a l  H a b i t a t s

Table ~ . Comparison of biota of rocky intertidal habitats in
Southern California Planning Area. Data are from two sample years
at seven island and five mainland sites. From Littler (1980).

Mean Value
Parameter Island Mainland

Number of macro invertebrate taxa 74 70

Number of macrophyte taxa 77 I’b

Percent cover

Percent cover

Macro invertebr

macro invertebrates) 77 95

macrophytes) 18 14

te density /m2 3054 3421

Organic dry weight (g/m2) (macro invert.) 146 104

Organic dry weight (g/m2) (macrophyte) hk3 513

Diversity: Richness 20.02 17,01

Evenness 0,56 0,59

Shannon-Wiener 2,54 2,%

,.
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CENTRAIJ CALIFORNIA

COASTAL HABITATS

Habitats and Productivity

CCAL coastal hahitats  include wetlands,  forests and rocks. Tidal coast l ine
in this planning area is mainly rock, with pocket. beaches and relatively short
stretches of open sand beach.

(llastal  uplands in CCAL arc very differe]lt  from those in SCAL. CCAL
fo[ests  w-e coniferous  or mixed conifer/hardwoods. Production of this ecosyste[n
is substantially higher than for the dry c}laparral habitats of SCAL, and the
forested uplands support a large number  of important species of vertebrates.

Sanci  !3eaches

Sand beaches comprise only 40% of CCAI, coastline, and are distributed
primarily in pockets among rocks and cliffs  or in relatively short  Iinear
stretches (Woodward-Clyde  1982a, b). Man}-  species of invertebrate in infauna  an(i
cpifauntr inhabit sand beaches, but population densities  are gene:a!ly  low.
Exceptions are short-term population “explosions” of motile burrowing bivaives
and crustaceans which reponcl  to local conditions and disturbance (Clark 1977),

In situ primary production of California beaches has not been measured.
The highly disturbed nature  of the substrate and turbidity of overlying water
suggest that metabolism and production are both very low, the former  probably
much less than the 23 ml 02. m-2hr-i  reported for a Bermuda sheltered beach
(K.L. Smith & BL. 1972).

Rocky foreshore and offshore rocks of CCA1 support epiiithic  communities
of diverse structure dependent on disturbance and exposure  (Dawes 1981). In
southern California, intertidal macroalgai  communities nearly  500 net sC-m ‘2yr-1
(Littler and Murray 1974) which figure probably approximates production in
CCAL intertidal rock habitats.

Subtidal  rock reefs support macroalgal  kelp comm[lnit.ies  which are probably
similar in productivity to SC.AL beds. In CCAJ~, Monterey J3aY .Macr’ocystis
produces about 23 kg wet weigh t.. m-2.  yr-1 (Jones and Stokes Associates, Inc.
1981a, b). At least  810 faunal  taxa have been ide[~t,ified  in  kelp beds (iM,MS
1984c).

Coastal Wetlands

Pacific coast tidal marshes l]ave  no: jn thf> recent past been a dominan t ,
COa[jttll  feature. Their sensitivity to dist. ~i:.l)ance has left them current,]y a
m i n u t e  total of Pacific coast.ai  area  (Le\vis  1982, Zedler 19 M). Marshes of CCil L
ha~;e been most thoroughly studied ill Sa[l Francisco Bay (Josselyn  1983). These
marshes ilre inhabited by three endangere<i  irnimzrls  (the harvest mouse
Rcithrodontornys  raviventris;  black rail, !Jatera]lu$  jalnaicen<is cot. urnicu~us;  a n d— .-
clapper rai l  Rallus longirostr~s  obs(]l{:tlis}  ii])d  I-wf) elldangere(i plants (Soft  bird’s



CCAL Coastal Habitats

beak,  Cordylanths  mollis  minis and Jepson’s  pea, Lat.hyrus  jepsonii). A variety of— .
invertebrate species inhabit soft bottoms in or near CCAL wetlands. Densities of
the bivalve Macoma balthico  reach overage levels  of over 1000 individuals” m-2 in
suitable habitast  (Vassal!o  1969), At ieast 78 species of insects {and probably at
least two or three times this number) inhabit. salt marsh vegetation (Josselyn
1983).

Above-ground primary production of CCAL marsh macrophytes  ranges from
275 to over 1800 g dry weightm-2. 13enthic rnicroalgal  cent.rihute between 0.8
and 1,4 times the macrophyte  production to the comrnuni’cy  total (Zedier 1980}.
i3elow g round  b iomass  i s  be~ween 0,5 and 10 times that of above-gro(lnd
standing stock  (Good et al. 1982) and production necessary to support this
biomass should be considered in the community total, In CCAL, belowground
production estimates have not Seen reported.

●
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COASTAL HABITATS

The coastline of NCAL consists of alternating stretches of rock face and
sand beach. Intertidal rocks have distinctive patterns of zonation  of lithophytic
communities, with attached algae and Phyllospadix below mean low water, and
crustacean and other arthropods, along with littorinid  gastopods  from near high
water to the limits of the wetting zone. Productivity of interidal  algae
communities in NCAL should be less (on an annual basis) than the 485 net g C
m-2 ~r-l reported for similar habitats in SCAL (Littler and Murray 1974). High
productivity, along with shelter and substrate structure provided by littoral and
sublittoral rocks allow an abundant and diverse fauna to inhabit this otherwise
harsh environment. Consumer organisms are particularly well represented in
NCAL littoral rock habitats, with a surprisingly large number of taxa (74 species
in 25 families) of true intertidal fish (Jones and Stokes 1981a, b). Productivity in
C, CAL kelp Communities may be very high, up to 24,000 kg wet weight, m-2”yr”l
(147inzler and Kelly 1977), Data are not available, but. it is likely that NCAL kelp
beds produce at similar rates.

Sand beaches form long linear stretches between rock faces, or “pocket”
beaches where boulders or cliffs shelter the shoreline. No macrophyte  vegetation
inhabits the shifting sand environment, and such microflora  as there is is of Iow
prorju(; tivity due to substrate disturbance and turbidity, Thus, production of
intertidal sands is low. The habitat is subsidized by carbon and nutrients from
the water column and of terrigenous  origin, and many species of motile infauna,
including some shellfish harvested for sport and commerce inhabitat NCAL
beaches (Hedgepeth 1968, Clark 1977).

Very little estuarine  area is found north of San Francisco Bay. ‘l’he only
ma.ior  estuary in NCAL is Humboldt Bay, which thus assumes increased
in]portailce  because of t}le  relative scarcity of such habitats. Several
commercially valuable species of finfish and shellfish depend on Humboldt. Bay
for “nursery” conditions (see F’infish  and Shellfish discussion in this chapter).

l’errestrial  habitats in NCAL maritime regions consist primarily of !OW
productivity  durle-an(l-swale syst,ems  and coastal scrub and forest,. Dunes in
INCAL do not play the important role in coastal ecology that they play in
Atlantic and Gulf areas. The  shorelirle of NCAI. is steep and geomorphologictdly
stable (but tectonically active). Biotic stabilization of coastal areas is not a
factor in development. Above ground plant biomass is low, ranging from 26 to
348 grams wet weight per square meter (Barbour and Johnson 1977).

●
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OREGON-WASHINGTON

COASTAL HABITATS

.Much of the coastline of the ORWA OCS Planning Area is characterized by
rugged, mountainous terrain, with heavily timbered slopes rising steepiy  from the
shore. Small  rocky is lands t.}lat  dot tho coast  are important  habitats  for  colonial
sea birds and marine mammals. From data reported by USFWS (1976), it can be
calci~lat.  cd that the combined Orego~l-M~ashjl~gtc)n  shoreline is over 5400km  long,
itlcluding  about. 46km in Puget  Sound and Juan de Fuca Strait, Only 800km of
Llle  shore i s  I>acific  ocean coast. Approxjmate]y  19’% of the total shoreline is
sandy heath, .5-10% estuary-wetland frontage, and the re[ni~ining 71-76% is rocky
(nlost  ly be(trock,  with some gravei  and boulder beaches}. About 150 km of the
Oregon  shore is hacked by sand dunes.

~S~lf<  p]~~~ning  Area contains two of the nation’s major estuaries: Puget
Sound and the Columbia River estuary. Including several smaller bays and
!.i~el..n~(ll~t]l  est~lari[?s  along the Pacific  coast, the total surface area of estuaries
in ORWA is approximately 1000 km~, Some of t!lese tidewaters contain large
beds of eelgrass  (Zostera  marina}, exl, ensive areas of salt marsh and large tidal
flats, at]d are important to waterfowl, shellfish and anadromous fish (USFWS
1S76; 1S8~ (eco, inv. maps]),

L?<lCrOl)!)Vt.eS  and mtlcroalgae

Although genera] distributiorra!  data are available (USFWS lW31),  no
information on marine vascular plant biomass or productivity have been found

~elgrass  and marsh grasses occur in mosi. offor the OR\t’A  OCS P l a n n i n g  Areti, ;.
t.lle bays and estuaries in Oregon and Washington; these plant,s  are extremely
pl.c]~]~lct,ii-e in Ot]ler geographic] areas, arid have been found to contribute
importa[)t amounts of fixed carbon and other nutrient elements (such as nitrogen
i]];(l p]l(.]sphorus)  to c o a s t a l  waters (e.g. Barsdate  et  al 1974).

Macroalgae  (kelps, rockweeds, sea lettuce, and others) are important
sollrces  of primary production in the ORW.A coastal zone. The abundance of
roci<y shore provides extensive habitat for kelps and various intertidal
m a c ro n 1 .ga e, Krauss (1977) calcldated  that under ideal upwelling conditions, and
with cultivation, the Oregon coast could supply 1.17 x 106 metric  tons of
l~il~i;)e  :tlgae pcr day, or a total crop of 52.5 x 106 tons in a single upwelling
seast)r}.  In situ lneasurements  of subtidal  macroalgal  productivity are diff icult
an(] rare, but lielps cultured  in natural seawater in t~e Puget Sound region
I)ro(l,d(jc(j bc;~,wecn 93.5 and 2154g dry weight  m-2 yr - and reached an O~tilDli  IYl

i~iolndss  of up to 4800g fresh weight  m-2 (Waalarrd  1 9 7 7 ) . Assuming that kelp
plani.s  i~re 40% carbon by weight, the productivity values represent 374-862 gC
m .2 ~l..~ \(,]lic]l  ~lre 5.12 ti[nes ~~a]ues for  offshore phytoplank?on p roduc t ion  and
1.2-2.9  times those for coastal phytoplankton  production given by 13anse  (1.973]
ff)l (3rfJgo II and Wasi]ington  w a t e r s .

Five $pecies @f intertidal macroalgae  in Northern California gave net COP
uptttli~ rates in air and water ranging from 1.4-11 .2mg C02 din -2 lw-l (Johnson-
et i~l 1974): in more standard units these rates are equivalent to 38.2 -305mg C ,-.
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m -~ hr “1. In t h e  high interti[la]  of Oregon, various algae are abundant and
apparently productive durirlg  the winter, but disappear in surnrner under the
comhinefu  p r e s s u r e s  of (lessica~.ion  and herbivory by limpets (Cubit 1984).
H o w e v e r l surfgrass  (Phyllospac!ix  souleri}, i; vascular  plzI~:, ;s ~ persist. <:l)t.  and
dominant. species in the Oregon  rocky int. ertirial  t.hrollzhout  the year, covering
f r o m  14-80% of the substrate  at. two stludy sites. Recovery of surf grass  from
disturbance (physical remova]) is ext.reme]y  slnw (Turner 1985). Williams and
McRoy (1982) m e a s u r e d  liglll:-satur;.~t,f;d  carbon uptake  hy ~. scouleri  in Alaska at
l,(18g C  gdw hr-l, a rcliltively  high l~r(JclLl~:t.iI;itjT.

I) ’. Antonio (1985) invt?s(-ig, atecl epiphyt.ic (rnicrofilgal)  growth on the !nr.ertidzrl
r e d  macroalga  Rhodoinela  ~arix on the (>re:jnn  coasi;  . Fphiphyt.e to host plant d ry
weight  ratios ranged from C.27-29.8,  demonstrating that epiphytes  can increase
significantly the biomass of primary prodl]c(Prs in the intertidal enviro]lment,.  As
h e a v y  epiphytic  growt,h can depress pho!.osynt,  e.!ct t’ rates of h o s t  ~)[?3!ltS, ihP

f the epiphy[ct:ll~)sl colnplex inay not. he linear  witheffect. on net productivity o,
increasing biomass.

TI]e rocky intertidal zone in LI]e Pacific Northwest supports dense beds of
m u s s e l s  (Mytilus  californianus  and ~. edulis), which are characterized by a very— .—
r i c h  ass fyn]hlagw  of at least, 300 species of animals and plants (Paine  1984),

:,
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GULF OF ALASKA

COASTAL HABITATS AND COMMUNITIES

●

The coastal morphology and biotic habitats (of’ t!~e Gulf of Alaska OCS
Planning Area are extremely diverse. The southernmost coast of Alaska, from
the US-Canadizm  border to Cross Sound, is an extensive complex of islands,
irriets,  bays, and fjords. Although this area is biit. a small portion of the Alaska
Geographic Region, it contains a Iarge proportion of Alaska’s total  shoreIine.
Dense kelp (Laminaria SPP. ) forests are present in the intracoastal  waters,
extending from the low intertidal zone to 20m depth (Calvin and Ellis 1981).

Primary production by kelp and other macroa(gae  is quite high even at far
northern latitudes, as t}~e dominant species are well-adapted to growth at low
temperature and Iight intensity, Mann (1972) estimated the annual production of
kelp beds (in Nova Scotia) at 648,000 gC.n~”l of shoreiine,  equivalent. to 1750
gCm-2 of open water.  Kelp favors areas of strong  curre!lts  (Calvin and Ellis
1981) and much of its production is probably transported to offshore waters as
(iissolved  and particulate organic matter (Maon 1972). l<e]p \)eds therefore
provide important resources for pelagic and benthic  secondary produci,ion.

F’reject OCSMAPS  researchers were unable to ident,if’y  studies of t!le
distributiork  ar, rl ecological assoc; iatiorrs  of macro al:al populations for most of
southeastern Alaska. However. areas where these populations are present must

:erlns of C;lrbon fixation, export Of organicbe considered highly productive ir. . . . .
matter to offshore waters, and habitat for fish and invcrtehrates.

The Alaskan coastline north and west of Cross Sound is less complex,
consisting of relatively linear sand and gravei  beaches, interrupted by occasional
bays, fjords,  and river mouths, rrotijb!~ Yak(!{;iit  Bay, Icy Bay, the Copper and
Bering River deltas, and Orca Inlet..

From Dry 13ay northwest to Yakutat  13ay, in the Copper and Bering River
deltas, and in Orca Inlet,  there are large tireas of wetlands, including back
bays, marshes, muclflats,  and sand flats (ADFG 1984a). Although specific
productivity  data  are not avail<lble  for these  wetlands, they must be considered
very productive based on the numerous bird colonies and marine mammal
concentrat ions reported (Sowls et al. 1978; Arnesun 1980; ADFC 1984a;  MMS——
1984a). Biological cover on beac!~es, as recorded from aerial surveys, is light  or
moderate to absent along this section of coast (Sears and Zimmerman 1{177).
This is to be expected, as sand and gravei  do not generalIy  support. stable
epifauna]  comnlllnities  in the intertidal zone. H o w e v e r j the extensiv(; areas  of
mud flats in the river deltas  are likely  to support large numbers of infauna!
organisms, as indicated by the numerous clam beds in tlie Copper River delta
(ADFC 1984a). , . .

The coast of the westernmost part. of GOA1<, from Hinchinbr(mk  Island to
the western portiorl  of Prince William Sound, is generally  steep and rocky. Much
of the shore is bedrock wiili  litnited  areas of sand, graven  aJId  boulder beaches
(Sears and Zimmerman 19’77). This area is habitat for iarge  concentrations of
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GOAK Coastal Habitats

sea otters, sea lions, waterfowl, and shorebirds (ADFC 1984a). Sears and
Zimmerman (1977) documented moderate to heavy biological cover for most of
the shores of Hinchinbrook  and Montague Islands. Presumably, this biologica!
cover is main~y composed of the macro algae and sessilc  invertebrate communities
typical of the northern rocky intertidal zones.

Wet. weight. biomass of dominilnt  macroalgai  species and numerical
abundance of dominant macroinvertebrate  species were reported from several
rocky littoral sites in the northeastern Gulf of Alaska bY Lippificott (1980).
Macroal~$ biomass ranged from 3.8 to over 14,000 gin-2, with a mean of
2927g. m , l,lacr(jil~ver[,el]rat.e  densities were quite hi~h,  averagin:  35,57’7
individuals per m2, with a maximum of 104,000 per m2. .Musse]s (J4ytiIus edldis)
and barnacles (Balanus glanchula)  were the most numerous organisms overal!, and
either or both were most abundant at the majority of sjtes.

e
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KODIAK

COASTAL HABITATS AND COM?vlIJNITIES

*
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.

Coastal environments of the Kodiak OCS Planning Area are separated into
two geographically distinct,,  but ecologically similar, regions:

1. offshore islands -- including the Barren Islands, the Kodiak
Archipelago, Chirikof Island, and the Semidi Islands;

2. mainland coast -- the coast and nearshore islands of the Alaskia
?eninsula,  from Cape Douglas to 157°W.

A third region, of exceptionill  importance as a feeding ground for marine
birds and mammals, is the extensive area of shallow water banks (J’ortloch  and
Albatross Banks) east and south of the Kodiak Archipelago. In this area,
frequent mixing of bottom and surface waters provide a nutrient-rjch
environment and an abundance of food for both plants and animals (AIIFC
1982a).

The exposed s!lores of KODK are rocky and in many places steep or
vertical (Sears and Zimmerman 1977). However, numerous estuaries, bays, and
fjords provide habitat diversity in tile form of protected waters and sand or
gravel  beaches. Approximately 60% of both the mainland and island shores of
KODK possess bedrock or boulder substrates with moderate to heavy biological
cover (Sears and Zimmerman 1977; Arrreson 1980). 13iologicai  cover on sand and
Zravel beaches is light or absent.

Intertidal and shallow subtidal  zones (to about 20m depth) of KODK are
dominated by macroalg~e, with rockweerl (I+JCUS disti[:hus} in t!~e h ighe r— .  .
inter t idal ,  and kelps (Alaria Agarum, Plcurophycusj  and Laminaria spp. ) in the
lower intertidal and s-a; zones (SAI l!380a). T{elp beds extend  4@ Ore-i Okn~
from shore. Biomass estimates range from ~.8-18. ~kg”m-2  (fresh wt..), and tot:]]

standing stock in the Kodiak area has been estimated at 2.3x109 kg. Rockweec!
biomass is estimated at 9x107kg (Zimmerman Q gl_. 1!379).

,Mann (1 972) has estimated annual net productiotl by nort. hertl t.etn pe rate
liClp bc<is at 1750g Cm-2yr-1,  equiva]cn( to 648K3 Cm-l of linear  shoreiine.
Kelps turn oucr their biomass from 3-20 times per year, with the losses entering
marine food webs through direct grazing, detrital  export, an(i reiease of
dissolved organic matter (Mann 1972).

Flat bedrock beaches in KODK supp[ort  extensive he[ls of surfgrass
(Pllyliospaclix  sp. ), Williams and McRoy (3.982) determined tl~at mea[l
j~g!lf.  c,fltul.ate(]  ~, ~li)take  ~v-  P scouleri  i n  A l a s k a  WiiS 1.08g C“gdW-l”!IP-~, a.<
relatively Iligh  productivity. Unfortunately, biomass and distributional data
re[]iiired  for area] production estimates for tl!is  genus apparently ~lre not.
avail abie.

Small beds of eelgrass  (Zostera  marina) occur in muddy areas of protected
bays and lagoons in KODK (Zimmerman et al. 1979). 13clgrass  is an extremely
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productive species in other areas of the Alaska Geographic Region (MCROY
1974), but the small amount of suitable habitat suggests that its
contribution to I{ODK productivity is local aI~d relatively  unimportant
overall.

SAI (1980a) reported that intertidal and shallow subtida]  zones of the
Kodiak Island area were “highly productive. ” Based on a similar distribution of
rocky shores, kelp beds, and bird and mamn~aI  concentrations (Sears and
Zimmerman 1977; ADFG 1984a), this clescription should apply to the Alaska
Peninsula (“... an area of superb and pristine beauty....”; 13LiM 1981a) and
nearshore  islands as we!l.

Tile KODK OCS Planning Area contains nlany lalge colonies,
concentrations, and overwint.ering areas  of seabirds,  numerous sea lion and
harhor  seal pupping areas, and haul-outs. The region is of ma.io]  importance to
Alaskan seu o t t e r  p o p u l a t i o n s  (Scheffer  1972; Sowls e~ al, 1978; Gusey 1979ir;
Arncsun 1980;  ADFG 1984a). The  Portlock  and .Mbatross Banks are situated on
the l>rimary  migration route of gray whales and northern fur seals and probably
arc seasonal feeding grounds for several species of w}~alcs [13LM  1081a (Graphic
1.2); MMS 1984a (Graphic 3)]. Kodiak Island and the Alaska Peninsula are a.]so
imljortant areas for terrestrial mammals, especially the brown bear (Ursinus  sp.).
This brown bear population is unique, and an important economic as well as
biological resource (BLiM 1975 b).
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COOK It/iPEJ

●
‘I’he coastal environments of the Cook Inlet  OGS Planning Area may be

divided into two very different hahitak: Cook Inlet proper, and the southern
Kenai Pe:)insula,  including J31ying  so~lnd  nnd westernmost  Prince William Sound,

Southern Kenai  Peninsula

The shores of t.llc southern Kenai F’eninsula  arc mostly steep and rocky
with many islands, bays, and fiords. Biological cover in the intertidal zone is
gencra!]y  heavy (Sears and Zimmern~an 1979). Kelp beds and macroaigae  domina te
th(:  low intertidal and higher subt.idal zones along exposed shores, and eelgrass
{~{)st.~ri} n~,mina) beds arc well-developed in the more protected waters of the
hays and fjords (Lees and Rosenthal 197’7). .4DMI (1984a) maps show 23 Stelier
s~a ijoll rookeries and )llumerous  harbor seal concentrations in the area. Sea
otters  are present along the outer Kenai Pcni.nsula coast (Gusey 1979a; AJ)J?G
j984ii) There  are more tl)an 86 seahird  colonies in this portion of CKIN (Sowls

Seigrass  beds in Koyu Jitr.rliJi  Bay cover l,14x106m2, wjth biomass est imated
at 25.406 g.m”~, ili~d cover 3x105m2  in the w. arm of Fort Dic!f,  w i th  b iomass  d
23-151 gin-~ dry Iv:. !, J.ees a n d  R o s e n t h a l  1,977) (M41’ <10.5). .Prirndry prorlluction
by LIIese  grass hec.s can equal  or  exceed phytoplankto~  product  io~~ on an areal
‘L;;  I:;is (lidrdin:  allo! I?ul;ier  1979), \:lcIloy (1974) est,imdted  net production by

eelgrass  at 10 CO-1500g Cm”2. yr-I jn ~zenlbek Lagoon, Alaska, Kelp and other
rnticroalgae are also very productive (>1750g C“m-2”yr-l;  .Mann 1972). Much of
this aquatic  vegetation and rnacrophyte  production is transported as {Jet. ritus  and
dissolved or~anic matter to distant. and offshore areas, where it forms an
!Inp, )rt ii[kt I)zlse for benthic and pelagic food chains (Mann 1972; [Jees and
J<oseIII.l)al  1977). The latter authors described the nearshore  environments of
Chugach Bay- and E. Chugach  Island  (MAP HI0,5) as “.., robust, pristine, and ,..——
highly productive. ”

T~l[,  s]lore$ of COOI{ Inlet  prop<;r  slope gently,  with substrates  that  range
from bedrock in the southwest to fine sand and mud farther north and east.
Biological cover in the i[ltertida]  .m)ne is mostly absent (Sears and Zimmerman
].979) due to ttte general lack of hard substrate and, possibly, to the extreme
tidal  range o f  3,7-5..5m (ELM I!)llla),

Macro  phytes, especially kelp and eelgrass,  dominate the lower intertida!
and sllbi.ids] zones from t!]e tip of the Kenai  Peninsula throughout Kachemirk
Bay, alot~g the east coast of Cook Inlet to ahout 60” N, and along the west
sl]~.)rf:  of the Irllet from north of Kan)ishak Bay to the Planning Area boundary
a t  590A’ (AfAPS  ;101., ~, ~). h-own algae b i o m a s s  i n  Kachemak B a y  i s
cs[imated  at 230grn-2  i!] tvint.er  to 5600g. m-2in m i d s u m m e r  ( S A I  1979). T!~e
ce[ltral  and upper reaches of Cook Inlet are surrounded by large  areas of
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intertidal mud and sand flats with marshes and wetlands that extend far inshore.

Sandy substrates in the lower intertidal support a large population of
redneck and razor clams, while muddy substrates have large  numbers of
soft-shelled clams and other invertebrates (ADFG 1979b; AGAACL 19.81). The
wetlands of Cook Inlet are staging areas for many species of shorebirds and
waterfowl. Ducks, geese,  and swans nest ill these  wetlands; moose and caribou
calve atId winter here, and brown hears  feed in the productive marshy meadows.

Published map sets  displaying the distributions uf coastal birds, mammals,
and aquatic plants  in CKIN include AI)FI’G  (1979b,  1984a); BIN (1981a); and
>M!Y’[S (1984). Seabird  co!onies  arc tnapped i n  detaii  i n  Sowls Q ~. (1978).

.
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SHUMAGIN

COASTAL HABITATS

Coastal habitats in the Shumagin OCS Planning Area include the southern
Alaska Peninsula from 157”W to its western end, the southern coast of the
Aleutian Islands from Unirnak to Akutan (l[j6°W),  and nllmerous  smaller islands
and reefs, including the Silurnagin  and Sanak groups. Most of the coast is steep
and rocky, but there are numerous bays and fiords which provide protected
shallow-water  habitats and limited areas of wetland.

Estimates  drawn from aerial survey maps (Sears  and Zimmerman 1977)
indicate that approximale]y  63% of the linear shoreIine  is rocky (bedrock or
boulder), 35% sandy (sand or griivel), and II?{] is wetlanri (shown as mud beach
on survey maps). ‘I’he t.o~al  areii of wetlands in the Planning Area, estimated
from topographic maps, is 5600ha.

Coastal  environments within SHU.M apparently are the least known and
least  studied  io i41aSlia. TIIe only quant. ii.ative macropi]yt-e data from t}~e region
appear to be those of lMc Roy (1970), who estimated the eelgrass  (Zostera
m a r i n a )  stock  in I<inzarof Lagoon at— t.lI~e  head of Cold Day on the south  A l a s k a
Peninsula. The area occupied by eelgrass  was 871ha, with a total crop of
153,000 metric tons. T h e  standinx  stock  was 1840g dry wl”rn-z, the highest  of
t;en stahions studied in Alaska, and among  the highest in the world. EeIgrass
occurs  in other  ]agOUIIS ;III([  COa Stal  a r e a s  in SHUJJ (.Mc Roy e t .  al, 1971; Sears— .
and Zimmerman 1S77),  lJul.  UCI quantitative data w-e availabie.

Although data are extremely limited, macroalgae  (kelp, pockweed, and other
varieties) must be inferred to be important primary producers in the rocky
intertidal i]nd shallow subtidal zones of SIIU.M. Kelp beds are nearly ubiquitous
fei~tur~s  of coastal survey [naps (Sears and Zimmerman 1977), and rockweed
(especially  FUCUS distichus)  dominates ttle rocky intertidal zone throughout muc}l
of tile Alaskan coast (Zimmerman ~ ~. 1979; Lippincott  1980; Mc13ride Q ~.
1982). (.~uriously,  a sunlnjary of coastal habitats hy t!le Universi ty of  Alaska
(1976) described the occurrence of large kelp beds as “infrequent” along the
sout]]ern Alaska I’eni[)sa!a;  as this repor:  predated formal surveys (Sears and
Zimmerman 1.977), the discrepancy probably is attributable to a lack of
in forn~ation.

-l rcmely pro(iuc:. ive u]Jder appropriateBoth li(}lp S ?l) 1(1 t?clxr:t.ss a r e  cx
conditio[~s. Arl[lua] primary production of kelp tJeds  in northern waters was

‘2 (Mann 1972). EelHrass  product ion in Izembek Lagoon(! St, i,milt(~(i  tl( 1750~ C. [:]
(quite near Kirizarof LCigOOII; see SG13.A and NA13A coastal s u m m a r i e s )  is 1-8s
C.nI-2da”3 during t.l~e ac t ive  growinc season (llws~iatc Q ~~, 1 9 7 4 ) .  W i t h  a
somewhat higher st,anding stock  of eelgrass  than !zembek  Lagoon (McRoy 1970),
Kinzarof Lagoon eelgrass  should equal ur exceed this very high pro(iuctivity.

A!though the quantity of eelgrass  in SHUM probably is limited by the
relatively  small an)ouni.  of suitable habitat, there appears to !)c a very lar~e
amount  o f  habitat suitable  for kelp and other  macro algae. Kelps in Gulf of
Alaska  waters  extend  from the lower intertidal to 2fJm depth, and in some areas

,.
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SHUM  Coastal Habitats

as much as 10km from shore {Calvin and 1311is  1980); Zimmerman Q ~, 1979) so
the biomass of macroalgae  in SHUM may be presumed to be quite large.

K(+lP  and eelgrass  release a large portion of their production into coastal
waters as both dissolved and particulate organic matter, and may contribute
significantly to carbon, nitrogen and phosphorus budgets of nearby coastal and
shelf waters  (Mann 1972; Barsdate et al 1974), Apparent centers of abundance—— .
of sea otters, sea lions, harbor seals,  and several species of seabirds  in SHUM
may be closely associated with these important sources of primary production.

:.,

49

.,.

. ..



NORTH ALEUTIAN BASIN

COASTAL HABITATS and COMMUNITIES

The North Aleutian Basin OCS Planning Area is bounded on the east and
southeast by the Alaska Pe[linsula, on the uorth and northeast. by the Alaskan
mainland coast,  and on the west.  by the Bering Sea.

Opeo water areas in NABA lie entirely over t,he broad, shallow (<100m
deep) shelf areas of Bristol and Kuskokwirn 13ays. The major portion of tile
coastline, from [zcmbek  Lagoon to Kulukak !3ay,  is primarily low-lying, with long
stretches of sand beach broken by several large bays and lagoons. From Kulukak
Bay to Cape Newenham,  the coast is more rocky, with bedrock, gravel, and
boulder beaches. Headlands and exp{]scd shores of Cape Peirce,  Cape Newenham,
Hagerneister  Island, and the Walrus Islands are rocky, and steep  or vertical
(Sears and Zimmerman 1977). There  are large  areas of intertidal mud and sand
flats in protected bays and lagoons throughout. NABA.

Aerial survey maps of the NA13A shoreli)lc (Sears and Zimmerman 1977)
show light to absent biological cover  011 sandy beaches, tmd moderate to absent
cover on gravel and rock substrates, IJi,ound  surveys of 75km of intertidal beach

near Togiak  {IMAP 8120) showed moderate macrophyte  cover of most areas,——
dominated by rockweed  (Fucus SP. ), wit.]! smaller amounts of keip (Laminaria SP. ),
eelgrass  (Zostera  marina}, and other  species. Estimated biomass of Fucus s?.
over the 600ha of beach sampled  was  l.ixl~~kg wet, weight.,  an i~verage of
280gm-~ (,McBride SL ~. 1982).

Izembeli Lagoon (IMAP :118), the major portion of whici)  lies within NA!3A,
contains some of the largest, densest, and most productive eeigrass  beds in the
world. I?elgrass prim{lry  prodl.iction  in Izemheli Lagonn a v e r a g e s  4.8g C.m-2da-~

2 - ‘1 {xflcRoy  1.974), orduring the growing season, equivalent to 1.000-1500:-  C“m---’yr
approx imate ly  1 .7 -1 .8  x 106kg C,.yr-l for tile entire lagoon  (I?arsdat.e  et al.
1974) Only a small percentage of the eelgrass  production is consumed o!

— —.

decolnposed within  t h e  lagom); lilrgE? arnount.s o f  orgarlic carbon,  as wei] as
substantial amounts of nitrogen and phosphorus, arc exported to the Bering Sea
She)f. These  exports may contribute significantly to nutrient budgets and food
chains on the southeastern Bering Sea shelf  (13arsdate  ~ ~, 1974).

Tho lagoons of the northern Alaska l’eninsuia arc areas of major
importance to migratory waterfowl, shorebirds, wllaies, and harbor  seais,  while
rock cliffs and offshore waters of Bristol Bay support millions of sea birds. Pack
ice, which ex tends  well into Bristoi  Bay during late  wil~ter  and sprin:  ir, must,
years,  is an important habitat for several species of marine mamrna]s.

Rivers and coastal waters  of Bristol Bfiy suppolt  one of the world’s
largest. salmon populations. ‘rhcre is also a very large  biomass of shellfish,
especially surf cli~ms  (Syisula  polynyma),.— ia Rrist. o] Riiy (Gusey 1979h).

5 c1



ST. GEORGE BASIN

COASTAL HABITATS

The coastal environments of the S(~IIA  OCS Planning Area include a small
portion  of the western  Ali~sliii  Pen insu la , the Aleutian Islands  from Unimali
Island to Amukt.a  Pass, the Pribilof  Tslnnds, and Amak  Island. Shores are
~eilerally  roc’ky and often0 steep, although tl~ere are iong stretches of sandy
beach on Ullimak  and lJlmna!i  Islands.  and intertidal mudf]:its  in bays and lagoons
tlmoughout  the area. Biological cover is moderate t.o heavy on the rocky shores
and light to absent on sand and mud substrates (Sears  and Zimmerman 1’377).

Detailed survey ciata apparently are nut available for most  of the region,
Lut the Iipper  intertidal zone on roc!iy shores prohahly is dominated by roc!iweed
(Flcus sP. } as on Kodiak Island (Zimmerma]l  A 4. ~S79~ ar.d the be:iches O f
B r i s t o l  Bay (Mc13ride  Q ~, 1982). Sears  and Zimmerman (1977) observed many
kelp beds in their aerial  surveys O. .$ +he A}eutian  Isj;i:\ds, and  Ca lv in  (1981)
reported dense forests of kelp and other  macro-algae in the Prihilofs. Kelp ~fxls

in .Alaska  occur at depths from the !ower intertidalI to ~ojl; ({~alvin a n d  Ellis
1!9[?1);  the large areas- of shallow, rocky shelf in th[; Aleutian Islands should
support an enormous biomass of macro aigae.

Izembek  Lagoon, t}le  western portion of
contains the largest eelgrass  (Zostera  marina)
1974). .Extonsive  eelgrass  beds  also OCcilr i n4.

Zimmerman 1977).

which is included in SG13A,
beds in the wor ld  (13arsciate  x A.
~echei~irl  I+ay (!3f??lrs  and

130t~l kelps and eelgross  are extremely prodllct-ive under appropriate
conditions. Annual primary production of l~oreal  kelp beds has been estimated at
1750g Cm-2 ( M a n n  1972). 13arsdate  & ~. (’,974) -e~timated  t h e  t o t a l  eelgrass

“n~kg  (:.j,q.production in Izembek  Lagoon at ~L.8  x .L+.I ‘i t.h~s  estimate  was ‘Mseri 011
7a pr(jd{lction  rat, e of l-flg C.m--.  all-l during  t.lle active ~rowing season. Kelp and

eeigrass  release a large port ion of  their  proclcctir)ll  into coastal waters as both
dissolved and particulate organic matter, s:) Izembek I,agoon is thoughti  t o
contribute significantly to the carbon, nitrogen ar~d phosphorus budgets  of ihe
Sout!]enstern 13erirlg  Sea (\7!a J111 1972; 13arsdate  Q ~. 197~,). These i m p o r t a n t
so[urces  of primary production may be closely assocjzted  with the extraordinary
concentrations of scabirds,  waterfowl, rnarilie  mammals, shellfish, anti tuladrc)mous
fish in the southern Bering Sea and A!eutian Islands.
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NAVARIN BASIN

COASTAL HABITATS

No land exists  within the formal boundaries of the Nava-in Basin OCS
Planning Area. St. Matthew Island, a part of the }3ering  Sea National Wildlife
Refuge ar}d a National Wilderness Area, aboilt llOkm to the east, is the n e a r e s t
point of land.

T~lree Oceallogr<lphic  domains are recognized within NAV13:  mid-shelf, shelf
break, and oceanic. These domains were defined on the basis of benthic
contours by Pelt.o and Peterson (1984a), with the mid-shelf (<100m depth) domain
occupying the northeastern 10% of the Planning Area, the shelf  break the
centra]  .50Y0,  and the oceanic the southwestern 40%  of the Basin, The
conflicting definition of these domains in Springer and Strauch  (1984; see their
Figure 7.2) appears to be unnecessarily arbitrary.

Despite the lack of coastal habitats, seasonal pack ice, particularly the
margina]  ice zol]e (4MI’Z) at, the seaward front  of  the pacii, is important ha bitai
for marine birds and mammals. Pack ice generally reaches the northern part of
XAVJ3 iI~ December, with maximum extent along the shelf break by March or
early  April. The Basin usually is clear of ice by mid-June. The ~MIZ is
::h[i~ac~erizecl  by fioes which increase in size and proximity over a band
ap:~r,~:<ir.aie]y  ll@-l15km  wide (Peito and Peterson 19t34 b),

-,
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ST MATTHEW HALL

COASTAL HABITATS and COMMUNITIES

The SklHL OCS Planning Area includes the Alaskan mainland coast from
the north shore of Kuskokwim Bay to the northern Yukon River Delta, Nunivi~!i
IslarId, and the offshore islands of the St, Matthew-Hall  group. Nearly all of the
marine waters of the Planning Area overl ie  the shallow (<100m)  Bering Sea
shelf.

‘~’he  main] and r,(jast  e;<! Ijhits  rc]ativeiy  !itt!e
:.11 e

relief and is gently sloping for
I1)OSL part,, wilA exf, ensive areas of intertidal mud flats. Much of this

cotlsi.l;l](?  is a pllrt  o f  lilt Vil~t ~{~ll{(~n-~l]sl{ok~vim Delta.  Here the littori~]  zone i s
mdny liilorneters wide; s[, orm surges  during lote summer  and ear[y fal l  may d r i v e
p[:ll:: sea water  Ilp t o  401<11) irrianri, jnurrdat.ing  thousands of  hec ta res  o f
wetland tundra. Large areas  o f  sha!low coastal  water SUQ~Ort  “’lush” stands  crf
sedges  :lr-id pt]ndw<?[:[is,  arid much of the int.ertida]  zone is heavily vegetated
(Sears ~In(! Zirnlnerman  1977;  Z i m m e r m a n  1982;  .ADFG 1 9 8 4 a ) . Unfortunately,
in fo[’matio[~ on intertidal an(l littoral  plant communities in this region appears to
be entireiy  ciescriptivti  or ~m[’c(iotal, J~ittle qi~antitative  distributional, biomass,
or we{ land productivity data  have been identified. King and Dau (1981) reported
thdl the Yukon Llelta area c o n t a i n e d  311,191ha  of “unvegetated”  i n t e r t i d a l
Ivei.lands. including  an un”knowrr area of eelgrass  (Z~.Istera marina)  b e d s ,  a n d
925,2 i32!!a of \:eg.e:a:,e d inter  tidiil  wetla[~ds, t h e  latter  covered=edges  (Cares
spp. ) and other grasses.

Rocky shores  ill SMHL occl[r  at C a p e  Romanzof  on the rnainIand,  anti o n
Nunivak, N e l s o n ,  St. Matthew,  Hall,  a n d  P i n n a c l e  I s l a n d s . These areas
lUIl[i Ollbt(3d]\f Sllpp Ori li(?lpS, rO[:li\~(:ed,  an~i other  rnacroalgae,  as e l s e w h e r e  in
Alaslia,  b[it even descriptive information appears to be lacking. Photosynthesis
and ~,:$Tji~~~~,iO*~ 11, f~; ~s~~~f;  !;?e. ]jis  were made on. . . t.hrec~ species o f  macroalgae

Fucus sp. a n d  Laminaria(Haiosaccion  sp., . ..__._ S P. ) collected from Nunivak Island
dllring L$:,!rcll and Aprii, 1968 (I Iea Iej~ 1972). Net photosynthesis and growth were
possihie under 70cm of clear  ice, at tempera turf>s  of 0° C or less.

?j(~ring”  Sea p?l(>]i  icc and larrd-faSt. i c e , typically present. in sh411L  from
L)ece:nber (.o late April, a re  c r i t i ca l  hab i t a t s for several species of marine
Jlldlll Jll;ll S, il]r.’ludin:  bowhead  whil]es (endangered and rare), be]uga  whales, walrus,
and four s~)ecies  of seals. P~cli  ice of the northern 13ering Sea provicJes  hi.rhitat
f(.)r i]~)]~r(lxirrl<]te]~  [Jnc nlj}]i(lll  marine mamnla]s. 13enthic  feeding marine tn~]l)l])iils

(bea rded  seais,  wa!rus, and gray whales) may have hishiy significant effects on
tllc prodllctivity of the n(]rt.hern B e r i n g  Sea s}~e]f.  T!~eir  fcwiing  a c t i v i t y
rcs~lspeuds  large a!IlOlUIl!.q  c~f se:lirncjnt} r e l e a s i n g  buried plant nutr ients  (esp.
nitrogen  arl(i phosphorus)  into t.lje  water column. ~’hese  nutr ients  may then be
avail  a’bl  e t.o e n h a n c e  primary prorluc; ion by- pAy-toplanhtol~  (Fay 1981; Johnsoc
a n d  Nelson 1984).

(.-onst;il I]r(;tis  of the ~(j]{ol~-]{ils~~ljWjJll !)f:lta  are  [:ril, icai n e s t i n g ,  moIting,
feedi[lg, and staging  areas  for millions  of waterfowl and shorebirds.

C-9. ..P . J



NORTON BASIN

9

The Norton Basin 0C5 Planning Area contains a diversity of coastal
habitats, ranging from protected lagoons and intertidal wetlands to exposed
rocky sea cliffs. T h e  shores  of the Yukon Delta and Pas te l  Bay- arc f r i n g e d
with intert idal  mudflats,  but the res!, of the mainlarrd  coast is  characterized by
alternating beclrocif,  boulder. gravel, and sand beaches. S~. Lrrwrence Island hzrs
lo~g stretci~es  of sand and gravel beact, interspersed with rocky capes and
headlands {Scars and Zin~nlermali  1977; ADFG 1981c:  Graphic 2).

The Pla[lning Area contains sixteen  Iasoons, not including those on St.
I.awrence  Islal)(i, with (1 tOtill  d~e;l  O f  88, 1(.)5h:l. .Nlost or all of these contain
cnigrass (Zostera mari!la) beds. flocky shoI’es throughout  the region support kelp.-— —— ——. ..-
beds: pondweed (PtJiamr)gctoII s!,. ) grows in shallow, c l e a r  wtiter areas  at the

1982;  King and Dau 1981; A D F G  1981e:edgt~  of the Yukon De]t, a (Zimmerman -
Graphic 2), Kelp and eelgrass  both are h~gl)ly  prodl.lctive  under appropriate
corlditions  (.!dann  19’72; McRoy 1974),  hr.ii, app;lrently,  no ]Ilacrophjrte  productivity
st,lldies  have been under lakep in nori~err]  A.!asl{a. J4cRoy (1970) measured
cclgrtiss  standing stocks in two lagoons on the Seward  Peninsula; Safety Lagoon

con(ained  47,000 metric tons and Pc)rt Clarence contained 5000 metric tons.
Both measurements were based on fresh  weight, believed to represent
appro.xunately nine times the dry wejg~lt.

Intertidal wetlands in NOR13, excluding the Yukon Delta,  total  71,774!la,
,4bout 6!)% of t!lese support wetland tundra vese(ation,  mostly sedges (Lhrex

SP. ), while the other 40% either  is urrvegetated  or contains eelgrass  (King and
D a u  1981). R[llighly 20 f),000ha of the Yukon Delta are contained in NOR13;
virtually all of this area is intertidal wetland (.4DFG 1981e: Graphic 2). Wetland
~~!~fj ~[l~oon ar~~~+ in t.]le I>latlning  Area arc important. habitats for waterfowl anti
shorebirds.

l+om November 10 May in typicaI  years, ail of the marine waters in XOl{R
are covered  by pack i c e , an extrelnely  important habitat for several species of
marirle mamlnals iJI)d birxis.  l,ar~e numbers of marine mammals (perhaps more than
two million) use NORJ3 ltai}itai.s  for migration, feeding, wintering, or reproduction
(ADl~G  I$l:{le).

-,
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HOPE BASIN

COASTAL HABITATS

●

-,

The HoPe Bi~sit) OCS planning .4rea encompasses the southeastern Chukc}li
Sea from the Bering S1.rait  to 69” X, just north of Cdpc Lisburne. Codst,a!
hab i t a t s  ill HBAS are diverse, pa!~~inc f rom salt marsl)es  and protected lagoons
to rocky offshore islands and sea cliffs, but detailed  survey information has not
bee]] 11nco\7ereci in tl~is study. TIIC fnllowill~  descript ions arc rirawn ]nost,]y from
the summary of coastal bird habi[als  ifl Drury Q ~. (1981) and from topographic
maps (ADFG 1984a).

Rc)cky shores in II13AS occur in the viciili[ies  of (~apes  I,isburne and
Thompson, a]ong the southern shore cf Kot; xchue  Sound, and on islanc[s  [Little
Iliomede and Fairwfiy  Rocks;  P u f f i n  and Chamisso]. ‘1’I](;st:  iirOOS  account fOr
roughly 20% of linear shoreline, Sou th  i~nd eas~ of Cape Espenburg  the shore is
lined by small sand islands, and there arc large sand dunes to the west of the
Cape. The remainder of the coast consists mainly of sand and gravel  barrier
islands backed by numerolls “highly productive” iag[Jons  (Drury et al. 1981. ) and
large  areas  of WFjt,[fiil(j. Availabie information supporis  cn!y crude  estimation of
the linear extent  of intertidal wetland in H13.AS. [f only river deltas  and lagoon
i n l e t s  are corlsiderf;  d} less thap.  10% of SUOI.S  ~.le is1“> “weti.~ncl,  ” but if lagoons and
areas shown as “wet land”  on topographic maps are included, this figure appears
to be at least. 50 -70%.

COtiSt.?ll lagoous  in H13AS w~re desc r ibed  as hfiving  “prolific’”  p l an t  g rowth
by L)rury ~ g~. (19S1). .Mason  (1980) studied plant  communit ies  ir! smali  sa!t
marsh  lakes on the P,aldwin  Peninsllla (MAP 2150) where tl)e dominant plants-—. — ——
w e r e  sedges  (Carex spp. ) and s:i!i-t,ol(;~:irii—- gr:~sses  (Ponl. ent Hla and Steliaria);
thes(; were grazed by geese and cilriho(j X(.) other  data on macrophy:e  o r
macro iligal  di.stributio[l, abundance or produci. ivii,y have been found for HBAS.
Lagoons on the south side of t~lc Sewar(i  [>e:linsllia  (see NOR13  OCS P l a n n i n g
Area} s u p p o r t  eelgrass  (Zusteri:! l[~arina:  h,fcl<o~’ 1$70), i.i~d  this very producti[:e——
s p e c i e s  may occur in HBAS I‘?l$(iollS a s  {.vc)il. l{IjI:k>~ sj\ort Js (hrou~hollt.  .Mas!ia

support kelps and oti~cr macro a[gae, so these ilnportant sources of primary
pro(l~lctioll  si~o~tl(] I)e pr[;s(lnl(:(i  t.o occljr  whf; !f.;ver ~]l(:rc is sllitable  h a b i t a t . “1’}le
large .zireiis  of salt marsh and coast:~l  wetland in the Pianiling  Area are
important  to ~vaterf(jtvi  (Drury e{ ill. IC)fl l), i]:~~i prcjt}ahljl  are quite pruciuctive— -.
durilig  the snort  Arctic  g r o w i n g  seilso!l

Sea ice, shur~fas(  icf:, ,.an(] Ilf?ilr Sl)O! ’r? !(’acis in !-I FIAS are important. hai)itats
f o r  marine mamrnais, especially during spririg mi, yrai. iolns (13urns  Q ~. 1981a),

:.,
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CHUKCHI  SEA

COASTAJ. HABITATS

●

Most references to the northern Chukchi  Sea and the former Barrow ; A r c h
OCS Planning Area have treated the Alaska coast from Point Hope to Point
Barrow  ijs ii un i t .  However ,  presenk botlndaries of the CHKS OC, S P lann ing  Area
exciude  the coast northeast of Wainwright (see BEAU) and southwest of Cape
J3eaufort (see HBAS). The following discussion necessarily contains some overlap
between these Planning Areas, especially with respect t,o migrant birds and
marine mammals,

The northern Chukchi  Sea is characterized bJ7  a mostly  flat, shallow shelf,
less tha[l 20m deep in nearshore areas and iess than 60m deep over most of its
offs!lore  e::tent, Tides are gcnerai]y  less thai!  15cm, bllt  late summer and autumn
s to rm su rges  may raise !ocal  sea levels by 2.’i’-3nl. These surges probably do not
~a[lse ~xi, ensive coastal  flooding as i)] some other  areas of .41aska, because much
of the sl[oreline is backed by tundra  cliffs  3-14m h i g h  (Lewbel  and  Gallaway
1984).

Mzrrine waters in CEiI{S  are 98-99% covered by sea ice from January to
May. and 40% covered from August  to Uct,oi)er.  The opeu water season
conlmences with freshwater floi]di!l~ and ice break-up in June. Pack ice and
shore-fast ice ijre important habitats for i!ltlriil13 mammals throughout the Planning

Area, aII(i throughout much of the year (Hums C<  ~, l$l~la). .4 flaw-Iead  zone
be tween  the  shorefast  ice and pack ice, ex tend ing  aiong most. of the coast. at
abo[lt  tile  ZQI1l isobath, persists thro~lgh the wil~ter  and sprin:. This is an
exceptionally important habitat for mammals and birds, especially during spriP,g
m i g r a t i o n s  (Schamel  1978:  Roseneau  anti Hcrter  1924; Trrlett  1984 b),

Muci]  of t!le c~oast of CHKS is fronted  by harrier  is lands,  which also
enclose Kasegaluk  Lagoon, a critical area  for
contains large areas of intertidal ‘muclf!at  and
on the areal  extent and prrxluctivity  of these
(Puccinellia  SPP. ) and sedges  (Cares sPp. ) are
Icy Cape (Roseneau  and IIerter  1984).

Gravel and boulder patches in nearshore

waterfowl. Kasegaluk  Lagoon
sa}t marsh, but quantitative data
Iveilands are lacking, SaIt.grass
dominant, vascular marsh plants near

waters support kelps and other
macroa]gae,  probably to a greater extent  thal~ ill the 13eaufort  S e a ,  b u t  t h e s e
plants are less important than phytoplankt.on  as sources of primary production in
CJ{KS  (Truett  19841)).  No data on macrt)al:;~l 1 l)iomass  or productivity have been
found for the Planning Area.

The inne r  shore  of Kasegaluk i,agoon is !illed by grave] b e a c h e s  10-100m
wide (Lewbel  and Galloway 1984), and judging from the sedimentological  tnap ill
Lei\7!>e]  (1~84), grave] beaches silr}ll](l  predominate throughout  the Planning Area
except  irr the vicinity of river deltas and mudflats, Very crude estimates for
linear extent of ljeactl  substrates are: 90%  grilve!, 10% wetland (mudf]at,  marsh,
and delta), and less than 1’% sand,

.5 G
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CI-IKS Coastal Habitats

ADIW (1981a, 19811>, 1984a) has prepared map sets depicting coastal
habitats and bird a]ld mammal distributions in the CHKS @CS Planning Area.
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BEAUFORT SEA

COASTAL HABITATS
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Coastal habitats in the BEAU OCS Planning Are; include the mainland
shores of the Chukchi and Beaufort Seas, from 160”W  near Wainwright, to the
[T. S.-Ci]rrarl~  border at 141 “W. The continents] shelf in this region is narrow
(55-80km), averaging 64m deep (Feder A ~. 1976). Tidal ranges are quite small
(only about 15cm), but occasional late summer storm  surges raise  sea level from
1.5-3.Om above normal, inundating coastal tundra up to 1.2km inland (Hopkins and
Hartz 1978). Discontinuous, but ex!.ensive,  chains of small barrier islands that
partially enclose a number of productive bays, sounds, and lagoons which provide
large areas of shallow, hiologicaily important hahit.at.

Beaches are mostly narrow, ranging from non-exisi;ent  to about  33m wide,
and consist of thin layers of sand and graveI overlying peat  and mud
permafrost, Low (~8m) peat bluffs line much of the shore in 13 f3AU.  These bluffs
are eroding rapidly (0.2 ->20m.  yr-1) due to seasonal melting of the permafrost
matrix and undercutting by seawater, Beaches are covered by ice and snow from
early autumn to late spring (Hopkins and I’Iartz  19’78).

Boulder beaches occur on the western side of the Sagavanirkt.ok  Delta, at
Point I-3rower, on Tigvariak  Island and the Niakuk Islands, but rociiy shores are
otherwise absent in BEAU (Hopkins and Hartz 19’78; MMS 1983e). These small
areas of boulders account for iess thm 1% of the total linear shoreline.

Offshore and barrier islands in this Planning Area are low (~3m), and most
are covered by sand and gravei with vegetation sparse  or absent. A few islands,
covered mostly by peat, are remnants of the receding coastal pliiit~  (Iiopkins and
Hartz 19’78).

There are several  r iver deltas in I?13A1J witi~ large areas  of sar}d islaads,
salt marsi~es,  and tidal flats, which are seasonally important to waterfowl and
shorebirds (Seaman ~ ~. 1981). Tile l a rges t  o f  t.hes(~  are tile Co]vi!le and
Sagavanirktok  Deltas. The driftwood-strand line shown on ADFG (1981c) coastal
habitat maps suggests that. virtually the entire coast of 13EAU could be
considered “wetland.” However, the strand line results from infrequent storm
sllrges, and a conservative estimate of Iillear wetland extent would  include only
the river deltas, or approximately 8-10% of iinear  s!~or~eli[lc.

River discharges iind (;oi]st.iil peilt, (?rnsion  cieliver  large amounts of organic
de t r i tu s  to  sha l low,  nearshore  waters  in 13 K.4U. Sci~eli  and Horller (1901)
estimated that 86% of the organic carbon inputs to Harrison Bay within the 10m
isobath  were from terrestrial sources, and oi~ly 14% from jnarine primary
prod[lction. Over the total Alaskan 13eaufort  Sea (<]On~),  particulate organjc
carbon inputs were 4.6x108 kgyr”1,  of which 5T% was derived from river
discharge and coastal erosion, and 47% from marine primdry  production. Studies
of naturally occurring carbon isotopes {Schel] and Ilorner  1981) suggested that
peat-derived carbon is important to higher trophic  iev~:ls (fish). Other reports
have indicated that peat is not a significant carbon sol[rcc in marine food—
chains, but instead contributes important amounts of nutrients, especially
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13 EAU Coastal Habitats
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nitrogen, to primary producers in the nearshore  marine environment (Houghton et—
~. 1984).

There are a few isolated kelp beds in shallow waters with suitable rocky
substrate. The best known of these is the 130ulder  Patch in Stefannson  Sound
(~JAp 3170), ~here the dominant  kelp species (Larninaria  solidungula) ~rud~lces
7Q~.m-~~nually,  or 1.4x108 gC.yr-l  over the area of growth (MMS 1983e).
13;omass  measurements of macroalgae  in the Boulder Patch ranged from 1.8 to
3.3kg”]n-2 (wet weight, apparently), 80Y0 of which was ~ solidunsu!a.  This
species completes 90% of its linear growth  in total darkness under turbid ice,
apparently storing photosynthetic products during  the short season when light
~ei~ches the bottom, and taking advantage of high nutrient concentrations during
the months of darkness (Duntc)n and Schonberg  1980). The 130111der Patch kelp
beds support a rather unique epifaunal  community (otherwise rare in BEAU
because  o f  the general  lack of suitabie  habit.;tt;  Feiier, et aj 1976), a[ld h a v e——
been the ob.iect of intensive study (e. g., Broad, fi Q! 1981). KeI[j b e d s  anti
macro algae have also been reported near Pear-d Bay (MA? ~162), in Simpson— .  .—
Lagoon (MAP t?168),  and at other isolated locations in !3f2A[J (Fec!er Q ~. 1976)

Salt marshes apparently occur in many areas  of BEAU, with some of the
mosl extensive found in southern Harrison Bay, the ColvilIe  River Delta,  and tile
Fish Creek  Delta (Connors et al. 1!381; Lowry and Frost 1981 b). hrninant— .
wet.iand plant species are sedges  (Carex spp. ) and the emergent grass Arctophiia
fulva (Seaman Q ~. 1981). NCI quan t i t a t ive  fiata on i;k]f! ar(;a] extent o r
productivity of salt marshes have been found for this region.

Although intensive ecological and cnvironmentd! ?lSSe SSl)![+Il?  st. u[]ies have

been performed at a few specific sites in 13EAU, much of the area, particularly
east of the Canning River remains very pooriy  known in i-ern}s of }lahitats and
ecological associations. Truetl (1$380) concluded that biological productivity di~ta
from Sinipson  Lagoon were applicable to the entire Reaufor[  Se:~ coasl. Lwcause
of morphological similarities and the generally linear  nearshore  movement of
water currents, sediment transport, and migrant animal popul~tions.
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AEIDC. ] 9 7 6 .
(.4rct~c .Environment  lnforma!-i  On & Data C e n t e r } .
Profi les  of  the physical ,  biological  and human
envircjnments  of the Alaskan Outer Continental

Shelf lease areas.

Ilniv. AK. Anchorage, AK. 31pp.

ALASKA: SHL’M CKIN

Keyworfis: Coastal  Morphology; Biotic Resources;

Human Environments.

Very ger~eral and somewhat  ciatecl overviews of the Alaska OCS

environment are subdivided by planning areas in this report.

AGAAC1.. 1981 .

(AK Governor’s Agency /ldViSOL-y Committee On Leasing).

A social, e(=ollorni,:  and environmental analysis of a

proposed oil and gas lease sale in Lower Cook .Jnlet.

State of .41aska. 150pp. + appendices.

ALASKA : CKIN

Keywords: Marine mammals; Birds;

Finfish; S}lel lfish.

The section on “R~SOLiL-Ce Utilization Factors” contains discussions

of wildlife habitats, distribution and abundance.

ALASKA DEPT. FISH & GAME. 1979b.

Recommendations for minimizing the impacts of

hydrocarbon development on the fish, wildlife, and

aquatic plant resources of Lower Cook Inlet. Tnventory maps

1-8. Impact maps A-I. 1:250,000.

Ak Dept. Fish & Game, Marine/Coastal Habitat Management.

Anchorage, AK.

A1.ASKA: CKIN

Keywords: Birds; Mammals;
Sh-11.fish.

Maps contain  tex~ describill~ }]abitats, biota, and resource issues.
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ALASKA DEPT. FISH & GAME. 1981a.

Chlukchi basin proposed federal lease sale. Maps.

1. summer ; 2. winter. --1,1,000,000.

AK Dept. Fish & Game, Marine/Coastal Habitat Management,

AnChOL-agC)  AK.

ALASKA : CHKS

Keywords: Birds; Mammals;

Endangered Species.

Two maps with summary text describe physical and biological

environment of CHKS and northern HBAS.

ALASKA i)~rw.  FISH ii G A M E. 1981t).

Major North Slope Wildlife Resource Issues Map and

Major North Slope Oil. and Gas Lease Areas Map. 1:750,000.

(including qualifier text).

AK Dept. Fish & Game. Anchorage, AK.

ALASKA : CHKS

Keywords: Birds; Mammals;

Endangered species.

TWO maps show wildlire anri development aspects
of northern Alaska. Qualifying text accompanies.

ALASKA DEPT. FISII & GAME. 1981(-.

Mid-Beaufort Coastal habitat Evaluation Study:
Colvi]le River to Kuparuk River. 8 Maps. 1:03,360.

AK Dept. Fish & Game, Marine/Coastal Habitat Management.

AnchoraCr,  AK.

ALASKA : BEAU

Keywords: Habitats; Birds;
Fish; Mammals.

!31zick  and white Zraphirs depict coastal arl[i il~lar)d habitats arid

bio~ic resources for a portion of tl~e BEAU planning area. See

Sezirnan et al . 1981 for a,.-ornpallyirl~ text.
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ALASKA DEPT. FISH & GAME. 1981e.

Recommendations for minimizing the impacts of

hydrocarbon development on the fish, wildlife, and

aquatic plant re.souL-ces of the northern Rerj.ng Sea and
?Jc)rtot~ Sound. Flaps l-~, A-I. 1:500,000.

AK Dept. Fish & Game, Habitat Division. Anchorage, AK.

ALASKA : NORR

ALASKA DEPT. FISH & GAME. 1982a.

Environmental sensitivity and mari.l~e productivity of

the Alaskan outer continental shelf: Contribution to the

Governor’s repOL-t otl tl]e Alaskan outer continellta]  si~elf,

(Bibliographer’s note: A collection of anonymous papers).

AK I)ep!-. Fish & Game. An(:L;orag~,  AK. (unpagit~ated).

ALASKA : KODK

KCYWOL-dS: Birds; Mammals;

Finfish; Benthos.

The cc>astal cnvirollments for six (X;S regiol]s i[~ Alaska:

SoLltheL-n Bering Sea, ce?ntt-al Bering Seai iiavarin  Basin,

~lor~hern FLeri!iG Sea - NTortot]  So(i~~d, Chl~kchi Sea, and

Beaufort  Sea are described. Population and harvest

statisti(;s  for fish, birds, aIId mammu] s are val uahle

for some plan[~ing areas (eg. BEAl~), but. too broadly
based for c)thers (e&. GOAK).

ALASKA DEPT. FISH & CAME. 1984a.

Alaska coastal habitat maps. ]:~~(-),~()(l.

AK Dept. Fish & Game, Habitat Division. Anchorage, AK.

ALASKA: GOAK CKIN KODK HBAS

BEALI CHKS SMHL NORB

Keywords: Birds; Mammals;

Finfish.
Q

A set of quadrarlgle maps fc)r the entire coast of Alaska show

important biological features, especiall y mammal distributions.
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ARNESON,  P. D.. 1980.

Identification, documentation and delitleatjon of

coastal mi~ratc]ry ‘hirci habitat  irl Alaska. F’itla]

report , NOAA/BLM,  0CSE4P. 3ouldeL-, co. Contract

No. 03-5-1322-f19.

AK D(?pto Fish L Game. Anchorage, AK.

A1.ASKA : COAK KODK

Keywords: Birds; Distribution;

Abllrl(i:inre;  ~ri Ljczil Hzibi Lats.

Density maps by species and season for marine and coastal birds,

organized by OCS pl.allninfj  areas include descriptive information

on coastal habitats from the eastet-n Gulf of Alaska to the North

Alaskan Pet~nit~sula.

B,4NSE, K.. 1973.

Global aistribut

oceans.

pp.38 - 48 In: T

on of or~anic  production in the

s. English (cd.).

Ocean Resources and Public Policy.

Univ. WA Press. Seattle, WA. 184pp.

PACIFIC: ORWA

Keywords: Annual production; Review.

This report is a very general review of marine primary production,

but cioes provide estimates of coastal and offshore annual

production for ORWA.

t?AR130UR,  M. G. & A. F. Johnson. 1977.

Beach and dune.

pp.223 - 261 Tn: M. G. Barbour  & J. Major (eri.).
Terrestrial Vegetation of California.

John Wiley & Sons. New York.

PACIFIC: NCAL
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PM?SDATE, R. .J. , M. Neber L,

& c. P. NC Roy. 197f+.

Lagoon contribu~ions to sediments and water of the

Bering  Sea. Chapt. 28.

pP.353 - 576 111:  D. W. l-?oo[i & E. .T. Ke]]ey  (<x1.).

Oceanography of the Bering Sea wit}] emphasis on

Renewable ResoIJrces.

Univ. AK Inst. i%ri.ne Science. Fairbanks, AK.

Occas. Publ. No.2.

ALASKA: SGBA NABA

PACIFIC: ORWA

Keywords: Macrophytes ; Productivity;

Nutrient Export.

Izembek  Lagoon eel~rass  rneatiows produce 166,000 metric tons per yr.

of Poe, most of which is exported to the Bering Sea Shelf, along

with N and P. Lagoon detrital C,N, and P may be important in Bering

Sea foodwebs. Only a small fraction of eelgrass  production is

decomposed with in the lagoon.

—

BECCASIO, A. D., C. H. Weissberg,
A. E. Redfield,  R. 1.. Frew, W. M. Levitan, J. E. Smith,

& R. E. Godwin. 1980.

A1-].antic coast ecological’ inventory and user’s

guide and information base.

USFWS > Office  of Biological 5crvices. Washing~otl,  D.C.

FWS/OBS  - 80/51. 163pp.

A7-LANTIC: ,NATL SA’I’L

Keywords: Marine birds; Endangered species;
Mammals; Fish; l~abitats.

This report Ilrovicies detailed information on ciistribution  of

arliroal s and plar~ts of th{-. At]:intic  coast, with emphasis on species

of special concern. Valuable for vertebrates and conspicuous

species  , less so for i]~vertebrates and less showy species.
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BECCASIO, A. D., .J. S. Isakson,

A. E. Red field, W. M. Blaylock, H. C. Finney, R. L. Frew,

D. C. Lees, D. Petru]a, & R. E. Godwilt. 1981.

Pacific coast ecological inventory user’s guide and

information base.
H5FWS , Biological Servic@s  ProLram. Washil12to\l, T1.C.

FWS/OBS - 81/30. 159pp.

PACIFIC: CCA1, XCAL OKWA

Keywords: Geornorphology;  Mammals;

Endar~~er<,d Species.

,4s a companion to ecological inventory real> series, text includes

detailed lists of refuges  and

endat~sered species.

BI.GELOW,  G. W.. 1977.
Primary prociuctivity of benth

ill the Newport River estuary.

M.S. Thesis. NC State Univ.

ATLANTTC: SATL

mat) aged arf:as , <and accollnts of

c microalgae

‘daleigh,  NC. 44pp.

Keywords: Estuaries; Primary production.

This thesis is a ciat.ed  but iJseful summary of seasonal dynamics in

benthir  microalgal production.

—
BITTAKER, H. F.. 1975.

A comparative study of the phytopl.ankton  and benthic

macrophyte primary productivity ill a polluted versus an

unpolluted coastal area.

M s . Thesis. FI, State Univ. 167 pp.

(2ULF OF MEXICO: EGIJ1, CGUL

Keywords: Annual. Cyc~e; Primary productiorl;

Phytoplankton;  SAV; Florida.

This thesis compares productivity (carbon- 14 met-ho(l) and biomass

(chlorophyll ‘a’) for a polluted and relatively clean Florida

estuarv.. Seasonal and annual produc~ivity data are provided.
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PIITTAKER, H. F. & R. 1. Tve!rso]]. l{~i’[,.

‘Thalassia  testudinurn’ productivity: A fie~d

compari  son of measure mctlt methods.

Mar , Bi. ol. . 37 : p.39 - 46.

GULF OF MEXICO: F.GUL

Keywords: Macrophyte Production; ‘Thalassia’  ;

S.4V ; Methoci Comp.ari son; ?iortbeast Gulf of Mexico.

Two methods for measuring ‘Thalassia  testudinum’  productivity are

compared for a tlorth Florida se:~~rass  bed. ReslllLs  indicate that

the Zieman staple technique results in higher rates than the

cartron—14  radiotracei- Lec]”rllique.

BRIGHT, D. B.. 1974.

Benthic  invertebrates. Chapt. 10.

pp.1 - 291 In: M. D. Dailey, B. Hill & N. Lansing (cd.).

A Summary of Knowledge of the Southern California

Coastal Zone & Offshore Areas. VO1.11. Biological

Environment . Performed for BLM. Contract No. 08550-CT4-1.

The So. CA. Ocean Studies Consortium.

PACIFIC: SCAL

Major henthic  invertebrates and their locations it) the southern

California borderland are reported. Occurrence, amount, and

relative abundance information [or inter?-i[]al  to continental slope

species are presented and discussed. Literature is cited by

topic ancl date from the 1930’s until 1974.
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9

BROAD, A. C. , M. Chilfiers,

K. Dunton, J. Hanes, H. Koch, D. E. Schneider,

s. SchonberE,  & J. .ZChr. 1981.

Environmental assessment of selected habitats in

arctic littoral systems.
pp.401 - 620 In: NOAA, Office of Mari!le Pollution Assessment (cd.).

Environmental Assessment of the Alaskan Continental Shelf.

Ann. repts. cjf principal investigat.ot-s  for the yr. ending

Mar. 1981. VO1.1: Receptors - Birds, fish, marine mammals,

plankton, littoral- Prepared for BLM. Waslhingto]l, D. C.

ALASKA : BEAU

Keywords: Macroalgae; Re~~thos;

Biomass; Productivity.

Intensive studies of the flora and fau~)a of the Stefannson Sound

“Boulder Patch” kelp community are reported. Included are kelp

production estimates,

BUREAU OF LAND MANAGEMENT. 1975b.

Final ~?l~vi~-oltr[)el~tal  stai.ement 75: Proposed

increase in oil and gas leasing on the outer

conti:lental shelf.
BLM. Washington, D. C.

3 Vols. 2752pp.

ALASKA : KOllK

Environmental Tmpact Statement covers all OCS r(?gions.

BUREAU OF LAND MANAGEMENT. 1981a.

Lower Cook Inlet - Sk~elikof  Strait. Proposed Oil an(i

Gas Lease Sale 60. Final Environmental Impact Statement.
BLM, Alaska OCS Office.

1 Volume, supplement , and 16 graphics.

AJ.A5KA: (;OAK CKTN KODK

Keywords: Finfish; Mammals;

Birds; Shellfjsll.

EIS includes color graphics sllow].ng ciistriblutions of marine and

coastal birds, mammals, el~[iar~8ered  species, firlfisl-r, and she] lfish

resources of Cook Inlet and Kodiak areas.
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BURNS, .1. J., L. IH. Shapiro,

& F. F. Fay. 1981a.

The rela~iol~ships  of maril~e mammal distributions,

densities and activities to sea ice conditions.
pp.489  - 670 In, NOAA, Office of Marine Pollution Assessment,

Fairbanks, AK. (eds.).

Envirortmental  Assessment of the Alaskan Continental

Shelf. Final reports of principal investigator-s. Vol.11.

Biological studies. Prepared fo~- BLM. Washington, 11.C.

ALASKA: H13AS CHKS

Keywords: Marine Mammals; Distriljution;

Abundance; Migration; Habitats.

}J<>st fjf Ll>is p<al)er is concerneci  wi~h analysis of ice distribution

and morphology . Marine mammal distributio~~s  and abundance are

classified by seasolis, :ice tyl)es, and OCS platnning areas.

CALVIN, N. I.. 1981.

Some benthir mari.[]e  algae from the Pribi].of  Islands,

Bering Sea: A preliminary annotated list. Appendix III.

11): 0’ Clair, ct al. Re(;onllai  ssance of irltertitial
communities in the eastern Bering Sea and the effects of

ice-scour on community Stru{:ture.
pp.393 - 413 J.n: NOAA, Office of Marine Pollution Assessment (cd.).
Er{vi rorlmental  Asscssmer)t- of the Alaskarl Crrntinetjtal Shelf,

Final reports of pt-il~cipal investigators. VO1.1O. Biological

studies. E>repareci for P,LM. Washin~tot\,  D.C.

ALASKA : SGBA

T}loll&t] primarily a species list, a short description of the

subtidal macroal.gal community is presented.

CALVIN, N. I. & R. .T. Ellis. ]981.

Growth of subticial ‘Larninaria groenlandica’ in south

eastern Alaska related to season and depth.

Botanica Marina 24 :p.lC17 - 114.

—

—

ALASKA: GOAK SHUM SG13A

Report contains some caluable descriptive infot-mation about

kelp distribution and .abun[ianc@ in southeastern A1.sska.

Unfortunately, growth is reported only in linear units rather

:I]an biomass or carbon.



CLARK, .7. R.. 1977.

Coastal Ecosystem Management.

John Wiley & SOI]S. Ne% York. 928pp.

PACIFIC: SCAT.. CCAL NCAL

Tn~ormaEiol\ irl this text. is il~teresting and useful, but somewhat

dated. Extensive slumma.ries are provided of coastal management

issuf:s  , case his~ories,  .ll](i possible solutions.

CONNORS, P. C., S. R. Johnson,

& G. J. L)ivoky. 1981.

Birds. Chapt. 1.5.

pp.39 - 42 In: I). W. Norton & W. M. Sackil~ger (c:d.).

Beaufort  Sea (Sale 71) Synthesis Report. Proceedings of a

synthesis meeting, Chena Hot SprinZs, AK, April 21-23, 1981.

NOAA/BLM,  OCSEAP. Juneau, AK.

ALASKA: BEAU

Keywords: Birds; Distribution;

Abundance.

A hr~ef but detailed acco~lnt of ,-oastal birds a[~d their habitats in

the Harrison Bay vicinity of arctic Alaska is included in this
cl~apter.

—
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CONOVER, J. T.. 1968.
Tmportancc  of tnat.ural  diff~lsi.otl ~,ra[iier)ts al)(i

transport of subs~ances related to benthic marine

plar~t metabolism.
Bet. Mar. 11 :p.1 - 9.

AT1.ANTIC : iiA’1’l  .

Keywords: SAV; ‘Zostera marj.na’  ;
Daily production rates; RhoCie island.
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CIJFi TT, J. D. . 1984.

l{erbivory  a.lld the seasonal a burldance of al~ae on a

high rocky intertidal shore.
E[:OIOgy  65 :p .1904 - 1917.

PACIFIC: ORWA

Keywords: Benthcrs; .Al~al Proriuctj.vity.

Limpet grazing and desiccation reduces algal biomass in the Oregon

high rocky interticia] durirlg summer, but wil}ter growth is heavy.

Biomass and descriptive information for a seldom-studied component

of the shore community.

D’ANTONIO, C.. 1985.

‘i?~)iphytes on the rocky intertidal red algae

‘Rhodomela  larix’ (Turner) C. Agardh: Negative effects

on the host and fooci for herbivores?

J. Exp. Niar. Biol. Ecol. 86 :p.197 - 218.

PACIFIC: ORWA

Keywords: Macroalgae;  Productivity.

An unusllal i[~vestigat-i(>l]  of relative biomass and productivity of

epiphy:es on rnucrodlgae provides biomass ratios suggesting that

protiuc:t.ioll is qui~e sigrtificant.

DAVIS, C. J. & D. F. C<ll-eY, Jr.. 1981.

Trends  in submerged macrophyte commilllities of the

Currituck Sound: 1977-1979.
.J . Aq~lat . Plant ManaEemi_. ]9 :p.3 - 8.

ATLANTIC: MATL

Keywords: $lacrophytes; SAV;

North Carolina; Biomass.

This paper (ietails  distribution and abundance of rnacrophytes in
Currituck Sound. Valuable for species-by-species analysis over

a five year interval assessment of below-ground biomass of Eurasian

water milfoil.
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DAVIS, R. A. & J). 11. Tl~omsor,.  1984.

Nfarine mammals. Chapt.4

pp.47 - 79 II]: <J. C. TrIIet. t- (eci. ).
The Barrow Arch Environment and Possible Consequences of

Planned Offshore oil and Gas J)evt,lopmel\t. Proceedings of a

synthesis  meeting,  Girdwood,  AK, 30 Ott - 1 NOV 1983.

XOAA/>fMS, OCSEAP. .Ju]keau, AK.

ALASKA : CHKS HBAS

Keywords: Distribution; Abundance;

?-ligration;  Ei\dan~ereci 5pecies; Mammals.

Distributiorl  maps and species accounts for marirle mammals ill the

Chukchi  Sea includes a discussion of mammal sensitivity to

development .

DAWES, C. J.. 1981.

lMarine RoLany.

John Wiley & Sons. New York. 628pp.

PACIFIC: SCAL

l%is text incorporates ecological and physiolo~ical concepts and

attempts to provide a general pictl.lre of plant adaptation to marine

svst.ems.. Its st.ren~t-h is in detajled c:overa~e of al~ae, weakness
is in nearly ignoring organismal aspects of marine and estuarine

angiosperms .

—

DE LA CRUZ, A. A.. 1974.

Primary prodll~:t.ivii-y of coastal marshes

in Mississippi.

Gulf Resources Rept. 4 :p.351 - 356.

GULF OF MEXICO: CGUL lJGUL

Keywords: Marsh; Primary productiorl;
‘SaggitLaria  falcata’;  Salt Marsh.

.,.

.
:..

This paper provides a co[)cise  summary of production VEI]lJeS  in nine

distinct types of coastal marshes. Though somewhat dated, it is

uniclue for its interl~ahitat comparison.

—
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DE I.A CR1.!7,, A. A. & C. T. Hackney. 1977.

Energy val.lle, [-:lemerital  composition and productivity

of below~rour~d bi omass of a { .J~lr\cus ‘ tidal marsh.

Ecology 58 :p.1165 - 1170.

GULF OF MEXICO: EGU[.

Keywot-ds: ‘Juncus’ ; Belowground Biomass;

Salt marsh.

This paper summarizes production, energetic values  and elemental

composition of below-ground portions of a ‘Juncus’ tidal marsh.

It is a valuable contribution to this poorly understood component-.

DELAUNE, R. D., W. H. Patrick, Jr.,

& R. J. Buresh. 1979.

Effect of crude oil on a Louisiana ‘Spartina

alterniflora’ salt marsh.

Envir. Pollution 20 :p.21 - 31.

GULF OF MEXICO: CCUL

Keywords: ‘Spartina alterniflora’  ; Crude oil effects;

Production; Sojl processes; Salt marsh.

Effects of varying concentrations of crude oil on growth of

‘Spartina  alternif]ora’ and salt marsh soi 1 processes were

evaluated. Productivity of ‘S. alterniflora’  and biological soil

pl-0i:~5S.2S  (i.e. r(?ril]c~ion  of 11 it rate, man.galjesr= , irorl, an[i slllfate

and production of methane anrl ammonium) were measured.

DEL.ONC, R. 1... 1978.

Northern elephant seal.

pp.207 - 211 In: L). Haley (eci.).

klarine Nlammals  of EasLern North Pacific and Arctic Waters.

P<acific Searcl] Press. Seattle, WA. 256pp.

PACIFIC: ORWA

Keyworc~s: LYarirle  M<ammal s ; ilistriblll.ion;

Abundance ; Life History.

‘rhe .at)serlce c~f breedirl~ nortlh of the Farallon Islands, but

occurrence of extensive feeding offsk~ore Oregon, Washington, and

British Colllmbia by cleljl~ant seals are reported in this chapter.
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I) ENNISON, W. C. & R. S. A] berte. 1982.

Photosynthetic responses of ‘Zostera marina ‘

(eel,grass) to ‘i,, situ’ manipulations of light it~tensi~y.

Oecologia 55 :p.137 - 144.

ATLANTIC: NA”~L

Keywords: Light intensity; SAV;

‘Zostera marina’ ; k?asstich~]setts; Daily production rates.

‘In situ’ experiments were conducted in Great Harbor, MA to

examine responses of ‘Zostera marina! to various light intensities.

Photon flux density was manipulated in shallow and deep stations

over  a 1 to 2 week pericxi.

DRURY, W. H., C. Ramsclell,

S% J. PI. Frencl], .Jr.. 1981.

Ecological studies in the Berjng  Strait Region.
pp.175 - 487 In: NOAA, office of Marine Pollution Assessment (cd.).

Environmental Assessment of the Alaskan Continental Shelf.

Fil~al reports of principal illvesti~ators. Vc>l.11.Biological

studies. Prepared for BLM. Washington, D.C.

ALASKA : NORR HBAS CHKS

Keywords: Birds; Abundance;

Ecol.o~y; Distribution.

Though rambli~~g and idiosyncratic, this report contains valuable

first })al~d acrc>[]nts of coastal habitats in the Ko~zebue Sound
region , as well as bird density maps and colony counts.

—
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I) UNTON, K. H. & S. V. Scho!~berG. 1980.

Ecology of the Stefannson Sound kelp community:

Preliminary results of ‘in situ’ and henthic  studies.

pp.366 - 412 In: NOAA, Office  of Fiarine Pollution Assessment,

Rockville,  Mf). (eds.).

Errvit-onmental  Assessment of the Alaskan continental shelf.

Anx[. repts. of pril~cipal i!~vest.i~ators  for Lhe yr. e!lciil~g

Mar. 1980. Vol. I: Receptors- Birds, plankton, littoral,

benthos. Prepared  for BLM. Wasllil\gtoll,  1).C.

ALASK.4: BEAU

Keyworcis: Kelp; I1~v{:l-F-et~l-:~tcs;

Growth; Productivity.

The most intercstin~ aspect of tl~is report is the cli.scovery  of

winter  growth of ‘Laminaria  solictungula’  under turbid ice.

FILERS, ]1. I).. 1979.

Production ecology in an Oregot~ coastal sal~ marsh.

Est. Cstl. Mar. Sci. 8 :p.399 - 410.

E’A4CIF1(:: S(”;AI.

ELEUTERIUS,  L. N.. 1981.

The marine flc>ra of Mississippi Sound: A review.

pp.21 - 27 In: J. R. Kelley (cd.).

Symposium on Mississippi Sound.

MS-AL Sea Grant Consortium.
NOAA #NA-81 -AA-D-00051_). 152pp.

GULF OF MEXICO: CGIJL

Keywords: Macrophyte; Distrihllt.ic)n;

Identification; Barrier  islands; Algae.

This chapter provides a concise summary of distribution and

habitat relatiot~ships  of macrophytic vegetation of the Mississippi

barrier isla!~cls.
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FAY, F. H,. 1981.

f.loder[~ p(>plllat-io[ls,  mi&raLiorls,  demography, troph~,’s

and historical statlus of the Pacific walrlus. Annual Report.

pp.191 - 234 11]: NOAA, office  of Marine  P{,]lution Assessment (cd.).

Environmental Assessment of the Alaskan Continental

shelf. Annual repts. of principal investigators for the yr.

ending Mar 1981 . VO1.1: Receptors - Birds, fish, marine

mammals , planktc~n, littoral. Prepared for 131.?4.

Washington, D.C. NOA.4 , OCSEAP. Juneau, AK.

AI.ASKA: SMH1. NABA

Keywords: Distribution; Abundance;

Ecology; Mammals.

An exceptionally clear and useful report contains the first

detailed accounts of Walrus Wintering distributio;l, behavior, and

population status in the northern Bristol Bay area.

FEDER, H. M., D. G. Shaw,

& A. S. Naidu. 1976.

The arctic coastal environment of .41aska.

Vol. II. A compilation & review of scientific literature

of the arctic marine environment.

Univ. AK Inst. Marine Science. Fairbanks, AK.

IMS Rept. R76-1/Sea Grant Rept. 76--(~. 2olpp.

ALASKA : !3EALI

Keywords: Geomorphology; Mac.rophytes.

FRANKENBERG,  D. & A. S. Leiper. 1977.

Seasonal cycles ill bentt)ic  cornmunite.s  of t h e
Georgia  c o n t i n e n t a l  s h e l f .
pp.383 - 397 Tn: B. C. COU1l (cd.).

Ecology of Marine Benthos.

Univ. Sc Press. Columl)in, SC, 46791).

ATLANTIC: SAT1.

~C!yWOL-dS: Col~tir~elltal  shelf; Mo]lusks;

Amphipods; Polychaetes;  Benthos.

This chapter summarizes a series of quantitative samples from

soft bottoms on the south Atlantic continental shelf. It

is v~ilu:lble for species lists al~d density data.
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FRITTS, T. H., A. B. ~rvine,

R. D. Jennings, L. A. Collurn, W. Hoffman & M. A. Mc Gehee. 1983.

Turtles, hircis, and mammal s in tile norl. hcrll Gill f

of Mexico and nearby Atlantic waters.

MYIS/ IJSFWS, Oi”fic[~  of Iiiolo~.ical Services. Washit~gton, D.C.

FWS/OFIS  82/65. 465pp.

ATLANTIC: SATL

GULF OF MEXICO: EGUL, CGUL WGUL

Keywords: Mammals; Turtles;

Birds; Overflight surveys; Beaches.

Report s~lmmarizes  stucly of seaso[~al tiist.ribution  a!td abundance of

marine turtles, birds, and mamm,als  observed from airct-aft surveys

from April 1’}80 thro~]gh April 1981. Species accou~]ts inclurle

descl”iption] and geographical, seasonal, and ecological

variation it] riistrih(ition  an<l abllnrianccs. Discussions of

geographical, seasonal, and ecolo~i.cal  tt-ends relevant to the

areas stl.tdi.erl are arran~ed in separate sections. Potential impacts

of OCS development are ‘discussed and vulnet-ability  indexes for
populations and individuals are developed (which caIt be ttsed for

risk evalua.~i.on). Plots of distribution are included.

CALL.4CHF.R,  .J. L,. , R. J. Reimold,

R. A. Linthurst, & W. J. Pfeiffer. 1980.

Aerial prorillctif)n, illOL-Li+l  i tv anti millers] .accumula-.
tion - export dynamics in ‘Spartina alterniflora’  and

‘Juncus roemeriallll$’ plant stands in a George salt marsh.

Ecolo&y 61 :p.303 - 312.

ATLANTIC: SATL

Keywords: Salt marsh; Macrophyte ;

Primary prc~dtlct:iol~; ‘5partiIla alterr)iflora’.

This paper compares marsh - dominant macrophytes as sources and

sillks of carbon and nutrients.

—
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CALLAWAY , B. .T. . 1981.

An ecosystem analysis of oil and gas development on

the Texas - Louisiana conti.rlenta] shelf.

I-TSFWS , Office of Biological Services. Washington, D.C.

FWS/OBS 81/27. 88pp.

GULF OF MEXICO: CGUL WGIJL

Keywords: Bc:icbes; SilbliLLor&i] habitats.

This report provides a systems-level overview of ecology

and l)oten~ ial rfi.sponse to petrolellm  developme~it of the

western Gulf of Piexico continental shelf. It is useful for

its lir~kage of abiot~c  and biotic parameters.

GAROFALO,  D.. 1982.

Mississippi De~Laic  Plwin Region ecological

characterization : An ecological atlas. Map narratives and

map rlumbers  A-l throu~h  F-13.
USFWS , Office of Biological Services. Washington, D.C.

FWS/OBS - 81/16.

GUT.F OF MEXICO: CGUL,

Keywords: SAV.

This map series provides a detailed, Iarg(?-scale view of

ecologically relevant aspects of the Mississippi delta.

Valuable, bllt the scale su~~ests  it will date quickly.

GEOLOGIC.4L SURVEY OF ALABAMA. 1976.

Alabama Coastal  Marsh Inventory- Mal)s.

1:24,000; 1:12,000.

AL Coasia]  Area Board. Montgomery, AL.

Rept. NO. ALA–Ar)O-X996-CZM-l 1.

GIJLF OF MEXICO: EGLI.

Keywords: Salt marsh.

This is a date(i but d~tilil~!d summary of’ coastal marsh distribution

in Alabama.
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Cll, BER’~, S. & K. B. (;l ark. 1981.

Seasonal  variation in standing crop of the seagrass

‘Syringo{iium syringodj.~lm  fi] if~rrnel and assoriateci  macro-

phytes in the North Indian River, Florida.

Fstuarif:s 4 ;p.2~3 - ~p~.

ATLANTIC: SATL

Keywords: Macrophyte; SAV;

Indian River, FL; biomass.

This paper provides information on seasonal changes in biomass of

submerged aquatic vegetation associated with ‘Syringodium’ beds in

a Florida estuary.

GILLELAN, M. E., D. Haberman,

G. B. Mackiernan, J. Macknis,  & H. W. Wells, Jr.. 1983.

Chesapeake Bay: A framework for action.

EPA, Chesapeake Bay Program. Annapolis, MD.

186pp. with separate volume of appendices.

ATLANTIC: MATL

Keywords: SAV; Chesapeake Bay.

GIURGEVICH,  J. R. & E. 1.. Dunn. 1982.

Seasonal patterns of daily net photosynthesis,
transi)iration  and net primary ~Jrod~lctivity  of ‘.JLincus

roemerianus ‘ and ‘Spartina altertliflot-a’  in a Geot-gia

salt marsh.
Oe,;ologia  (berl) 52 :p.4114 – 410,

A’1’LA.NTIC  : SATT.

Keywords: Macrophyte ; Salt Mat-sh Pt-oduction;
Ab{)ve & Bi-?low~ro[lr\d; ‘!.s~]~lrt  ina FII Lerniflora’  .

This paper analyzes net production  of marsh -  dominant  mact-ophytes
by gas - exchal~~(’  me~horts  . It proviries  all iliteresting  c o m p a r i s o n
of aerial and below - ground production.
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GOOfl, R. E. ii N. F. ~OOCi. 1975.

Vegetation and production of the Woodbury Creek -

Hessian Run freshwater tidal marshes.
Bartonia  43 : p.38 - 45.

ATLANTIC: MATL

Keywords: Production; Freshwater marsh.

GOOD, R. E., N. F. GOOd,

& B. R. Frasco. 1982.

A review of primary production and decomposition

dynamics of the belowground marsh componel~t.

pp.13(1 - 157 In: v. Kellne(iy (e(i.).

Estuarine comparisons.

Acaciemic Press. New York.

PACIFIC; CCAL

GOSSKLINK,  .T. G.. i979.

An ecological characterization study of the Chenier

Plain c<>astal LJcosysLem  of l.ouisiana  and Texas.

USFtJS . Biological Services Program. Washington, D.C.

FWS/OBS  - 78/(}-11.

GULF OF MEXICO: WG U L

Keywords: Marstkes; Chc,nit,r P1.sill.

GRAY, J. S.. 1981.

The Ecology of Ylai-.i]]e Sediments.

Cambridge Univ. Press. New York. l~jpp.

PACIFIC: SCAL

This is a short review  of ecology of soft marine bottoms. Concepts

and &eneral information are useful.
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GUSEY,  W. F. . 1979a.

The fist) and wildlife r~?sources of Lhe western Gulf

of Alaska.

Environmental Affairs, Shell oil Co. Houstot\,  TX.

334pp.

ALASKA: [;OAK KOf)K CKIN SHUN!

Keywords: Mammals; Birds;

Finfish; f)istritrlltiotl & Abundance Life History.

One of a series of elegant volumes describes biotic resources of

t-he Alaskan maritle envirc>nmerlt. Ul~fc>rt~lnately,  S<>MF of the

information is now out-of-date.

GIJSEY, W. F.. 1979b.

The fish and wildlife resources of the southern

Bering Sea r-e~ion.

Environmental AffaiL-S,  Shell Oil ~ompany. I{ouston,  ‘J-x.

383pp.

ALASKA : NABA NORFI SGflA SMI1[,

Keywords: Wildlife; Finfish;

Distribution; Harvest; Ab~lntiarice.

vide Gusey 1979a

HA!tES, T. L.. 1981.

California chaparral.

pp.139  - 174 In: F. diCastri,  D. W. Goodall,

& R. L. Sprecht (eds.).

Mediterranean Type ShrL1blan~is.

Elsevicr Scientific Publishing Co. ~eW York. 643pp.

PACIFTC: SCAL

This chapter-  is I]pctated  and more 1)~-cjcess-c>rier~teci,  but otherwise

covers information similar to that provided by Hanes 1977.
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HAR~INC, L. W. & .J. H. J-llltltir.  1979.

The stal~ding stock and production of eelgrass

‘ZosLera marina’ , in Humholrit Bay, California.

Ca Fish Game 65 :p.151 - 158.

ALASKA: CKTN

Keywords: Macrophytes; Biomass;

Productivity.

Eelgrass prodllction is compared wi Lh phytoplarlkton  proriuctio!]  OTI an

areal basis. Biomass estimates for Humboldt Bay are given.

HEALEY, F. P.. 1972.

Photosynthesis and respiration of some arctic

seaweecis  .

Phycologia 11 :p.267 - 271.

ALASKA : sMHL

keywords: Macroalgae ; Productivity.

}lf:;ls\J):elltf?r~Ls  of photosyntl~esis ar~d respiral-iol) on three spec~es  of

mdcroalgae ( ‘Halosaccioo’ SP.> ‘F\lcus’ SP. , and ‘Laminaria’ Sp.)

(“O]!LC3CEF2d  {rwn Nunivak Island indicated that net growth could take

place at 0 degrees centigrade or less under 70cm of ice from

wl]i(:ll  snow !Iad bec!l removefi. A rare reference to macroalgae of the

Bering Sea.

HEIXF,PE’lX,  .J. W.. 1968.

Between Pacific Tides.

Stanford LJl)iv. Press. Sta[]for-ci,

PACIFIC: SCAL NCAL

This is a popular guide to Pacif.

Scientific usefulness is limited

CA. 614pp.

c il>tertirial  or~anisrns.
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Soil fertility: A watershed mat]agernetlt  problem in

the San Gabriel Nlountains  of SoL~thern California.
Swil Science 80 :p.189 - 1~7.

PACIFIC: SCAL

This t]lirLy year olfl repor~ i.s still a useflul reference for

problems of watershed management j.n coastal Californinia.

HO, J.. 1974.

Marshes and bays.

pp.1 - 59 In: M. D. Dailey, B. Hill, & N. Lat]sillg  (cd.).
A Summary of Knowledge of the Southern California Coastal

Zone and Offshore Areas. VO1.IT. Biological Environment.

B LPI. Contract No. C)855C)-CT4-1.

The SC). CA Ocean Studies Consortium.

PACIFIC: SCAL

lIOllGSON,  1,.  M .  & J .  R .  Waaland.  1 9 7 9 .

Seasonal variation in subtidal macroalgae of Fox
Island, Puget Sound, Washill~Loll.

Syesis 12 :P.107 - 112.

PACIFIC: SCAI,

“rhis paper provides some information on spatial and temporal

clmnges  in Pacific lithopl~ytic  al.~ac communities.

HOPKINS, D. M & R. W. Hartz..  1978.
Coas ta l  morpho logy ,  coas ta l  e ros ion ,  and har r i e r
islancis  mf the Rearrfort Sea, Alaska

u. s. Geological Survey.
O~)en File Report 78-1063. 58pp.

ALASKA : BEAU

Keywords: Geomorphology.

Very useful descriptions of Beaufol-t  Sea beach substrates and

permafrost peat bltlffs are provide{i.
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HOP KIN SON, C. S. , -J. G. Gosselillk,

& R. T. Parrondo. 1978.

Ab(>v~&r OUlld p~odll~tloll” of sevet} marsh plat)t species

i.n coastal Louisiana.

Ecology  59 :p.760 - 769.

GULF OF MEXICO: (;GIJL WGL!L

Keywords:  ,F1.=irsl~es;  Pr{>dllctioll;

‘Sagittaria  falcat.a’ ; Macrophytes.

Above-ground prodilction of srvf:]l species of marsh plal~ts from the

Louisiana coast was evaluated for two years. Variability in

eval~latillg prod~iction estimates is discussed.

1-[UMM, H. J.. 1973.

The biological environment: a) salt marshes,

b) benthic  algae, c)seagrass,  d) mangrove.

pp.1 - 5 In: J. I. .Jones, R. E. Ring, M. D. Rit~kel,

M. D. Rinkel, & R. E. Smith (eds.).

A summary of the knowledge of the easterr~ Gulf of Mexico.

State Univ. System of FL, Institute of Oceanography.

St. Petersburg, FL.

GULF OF MEXICO: EGUL CGUL

Keywords: SAV; Pro(i~lcl.ion;

Ntangrove; Salt marsh; Biscayne  Bay+

An enumeration of the majot- species of pla.rlts  is presented for

salt marshes, benthic  algae, seagrasses,  and mangroves of the

easterl~ Gulf of Mexico. Factors governin~ the distribution of

plants i.n each habitat are discussed and basic production values

arc 8ive11.
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.JOHNSON,  K. R. & C. 11. Nelson. 1984.
Side-scan sonar assessment of gray whale feeding in

the Bering  Sea.
s~ie,~~e  225 :p.1150 - 1152.

ALASKA : SMHL NORB

Keywords: Bcnthos; Ecolo&y;
SeciimeIltolo~y  ; Nutrient CyclinE; klamm<lls.

An analysis of the importance of gray whale fe{~din~ to

sedimentolo8y aI)d nlltrient cycli.n8  i~l the IloL-LherIl  13c’rit)S  Sea

includes an estimate of the contribLltion of ampeliscid amphipod

concerrtratiol)s ill the arf?a to Cray whale food requiremen~s.

JOHNSON, W. S., A. Gigon,
s. L. Gulmon, & H. A. Mooney. 1974.

Comparative photosynthetic capacities of intertidal

algae under exposed ar~d s[~bmerged conditions.

Ecology 55 :p,45il - 453.

PACIFIC: ORWA

Keywords: Macroalgae; Productivity.

Net carbon dioxide uptake measuref I in air and water for five

speices of macro.il.gae showed high photosyl~~heti(: rates under both

condit ioI~s.

JONES & STOKES ASSOCIATES, INC.. 19813.
Sacramer}to,  CA.

Arl ecolo~i {:al ckl:lr)lct(~l-izf~t]<~ll  of Elle  cL,  Iit-ral a n d

northern California roastdl  regiorl. Vol.11 , Part 2. Species.

Performed for BLM, Pa,;ific OCS Office.
1.;SFW5, Office of Biolo&ical  Services. Washington}, D.C.

FWS/OBS  - 80/49. 670pp.

PACIFIC: SCAL CCAL NCAL

Keywords: Marine mammals; Coastal elivirollmerlt;

Finfisll; Phytoplankton; Benthos,

DetailecJ ecolo~ica] informat~<>l~ al~ol]t maj<)r pl~il)t ar~d animal

species occurring in CCAL and NCAL is presented.



JONES & STOKES ASSOCIATES, INC. . 19811).
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An ecological characterization of the cetlLral and

northern California coastal region. Vol. III, Part 1.

Habitats. Prepare(i for FILM, Pacific 0(;S Office.

USFWS, Office of Biological Services, Washington, D.C.

FWS/OBS-80/47.l. 463pp.

PACIFIC: SCAL CCAL NCAL

Keywords: Coastal environment; Benthos.

This volLIme provides detailed ecological  information on major

hal)i tats that are fo[l]ld irl CCAL a[id NCAL.

JOSSELYN,  M.. 1983.

TI1(* (?c:o logy of San Fral\ci scc P,ay Li(i:il marshes:

A community profile.

USFWS, I)ivisiot~ of Biologi,-al Services. Wastiir)gtot}j  n.c.

FWS/OBS-83/23- 102pp.

PACIFIC: CCAL.

Keywords: Narshes.

KIXG, J. C. & C. P. Dali. 1981.

Waterfowl and their habitats j.n the eastern Bering

s(?a. Cbapt. 42.

pp.739  - 753 In: D. W. }iuod & .~. A. Calrier (cd.).

The Eastern Bering Sea Shelf: Ocetinography and Resources.

Vol.11. NOAA/13LM, Office of Maril)e Po]lutiorl  Assessment.

Washington, D.C. Distributed by: University of Washington

Pr(. ss , S<$:ittl(?,  WA.

ALASKA: NABA NOF.B SMHL

Keywords: Coastal Habitats; Numbers;

Distribution.

Waterfc)wl populatiorl sizes a]~d areas of habitat in the re~ion

are reported. The habita~  descrip~iorls are extremely valuable.

Species  accounts are irlclllded.
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Primary production in a Louisiana Gulf coast

‘Spa rLil\:i al Lrrni flora” mtirs}l .

Ecology 57 :P.1052 - 1059.
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GULF OF MEXICO: Cclul.

Keywords : Primary Production; ‘Spart].na alterniflora’ ;

Sal.L marsh; L,o{lisi;~r~:i.

Tl~is papel- details seasonal and annual primary production of a

i.olli siatla ‘S[)artillat marsh based on harvest. methoc is.

KSI;TSOX,  P. 1.. & W. W. \~OOdhOllSe,  Jr.. 1982.

Pacific coastal. rnarslles.
pp.112 - 130 In: N. R. I,ewis} III. (erl.).

Creation and Rcstoratiori of’ Coastal P12iIIL  Commute iti es.

CRC press. Boca Raton, FL. 219pp.

PACIFIC: SCA1.

This is tl~e best available review of knowled~e of Pacific coast

marshes , with specific reference to restoration of this relatively

rare and poorly understoorl community.

KRAUSS , R. V. <cd.). 1977.

“1’he marine plant h.iornass of the

Pacific northwest coast. Pacific

Northwest Re~ional  Commission.

Oregon State University Press. 397pp.

PACIFIC: ORWA

Keywords : Macroalgae; Biomass;

Pro[lllctivity; Geomf)rl,llol  ouy.

See i.llciividual  authors for annotations.
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KRUCZYNSK1,  W. 1.. , C. B. Silbrahm;~r)yam,

& S. H. Drake. 1978.

Stufiies 01) the pl ani c:ommul~i  Ly of a north Florida

salt marsh. Part 1. Primary production.
IITuI1. Mar. Sci. 28 :p.316 - 334.

GULF OF MEXICO: EGLll.

Keyworcls: 5alt Marsh; Production;

‘ June L~s ‘ ; ‘Distichlis’ ; ‘Sparti~~a’.

This paper summarized protiuctio~l of three vc?~etation  commllnities

in a ~radient  of inundation on a nor:

is valuable for its analysis of spat

parameters .

LADNER, C. M. & J. S. Franks. 1982.

Mississippi coastal waters. fi[ine~-al

h Florida marsh ecosystem. It

al variation in production

lease sale area

No. 1 . Envirot)rnental  profile a])d er~vironmental guidelines

for activities associated with oil and gas rlrillin~ rigs and

prOdllK’tlOrl  pl{ll-f(ll-m~.

DePt . of Wildlife Conserv. , Bur . of Marine Resources.

l,on~ Beacl), }1S.

GULF OF MEXICO: CG1;L

Keywords: Maps; Habitat;
Mississippi ; Oysters.

Desc:rLptic>ns  of coastal  habi.~ats aIL(l asso(:i:~i-ed  flora  ● nd fau:~a

of the Mississippi coast are presented in relation to potential

impact-s of oil acLiv.il.ies. “Serlsi Livei’ areas are defined by

location and “buffet-” zones are established at-ound them.
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LEES, D. & R. .J. Rost?nthal.  1977.

An ecological assessment of the li~toral zone along

tl]e outer coast of the Kenai Peninsula for S1.at.e of

Alaska , Department of Fish and Game.

pp.277 - 476 In:

Environmental Assessment of the Alaskan Cot~titlental Shelf.

Ann. repts. of principal investigators for the yr. ending

Mar. 1977. VO1..VI1.  Receptors - Fisl~, littoral, benthos.

NOAA/BLM,  OCSEAP. Boulder, CO.

A1.ASKA: CK_fN

Keywords: Macrophytes; Macroalgae;

Iliskrit)(itioll; Biomass.

A comprehensive account of macrophyte,  macroalgal,  and benthic

invertet)rate distributiorl, al)~lr~ciallce  ~ anti biomass from previously

unstudied, and probably ~-eprcsntative, locations on the central

Gl]lf of Alask:l coa$t. is contait)ed if} this report.

LEWBEL, G. S-. 1984.

13nvirol]meI~tal  h;izar(is Lo p<?trole~lm  itld~ls~ry
development . Chapt. 3.

pp.31 - 46 III: .7. C. Tru(?tt (eel.).

The Barrow Arch Environment and Possible Consequences of
pl:lr,l,e(i ~ffs~,<,,-e  (ji] all<i Gas Hevelf>pmellt . Proc. synthe-is

meeting, Girdwood,  AK, 30 Oct. -

NOAA/MMS,  OCSF,AP. .Julkeau> AK.

ALASKA : CHKS

Keywords: Geology; Se(i:
Ice.

1 Nov 1983.

mentology

L!ZWBEL, G. S. & B. J. Gallaway.  1984.

Transport and fate of spilled oil. Chapt. 2

pp.7 - 29 In: J. C. Trr_reLt  (eri.).

The Barrow Arch Environment and Possible Consequences of

Planneci Offshore Oil and Gas Development. Proceedit\gs of a

synthesis meeting, Girdwood, AK, 30 Ott - 1 Nov 1983.

NOAA/MMS,  OCSEAP. Jl]nea(l, AK.

ALASKA : CHKS

Keywords: Geomorphology; Weather;

Ice; Oil Spill Transport.



1.~~~l~cofrT,  w.];. . ] 980.

Littot-al zone biota. Chapt .6
pp. lC19 - 122 Tll: Scier~ce Appl i(:atiol~s, Itlc. Boulcier,  CO. (cd.).

Environmental .4ssessment  of the Alaskan (continental Shelf.

NortheasL  Gl~lf of Alaska Interim 5yt~t-hesis Report prepared

lJnder The Guidance Of OCSEAP.

NOAA > Office  c)f Marirle Pollution Assessment. .]ur~oetu, AK.

ALASKA : SHL!M GOAK

Keywords: LYacroalgae; Benthos.

This chapter is a very goo(l source of numerical data on beach

substrates> macroalga]  biomass, and density of benthjc

invertebrates for the northeastern Culf of Alaska.
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LITTLER, M. M.. 1978a.

The annual and seasonal ecology of Southern Cali-

fornia  rocky intertidal, subtidal and tidepool biol-as,

Report 1.1.

T.n: Science Applications, Tnc. (cd.).

Southern California Baseline Study, Intertidal, YeaL-  Two.
Final Report. VO1 .111. Prepared for B1,M, Pacific OCS

Office. Los Angeles,  CA.

PACTFTC: SCA1.

Keywords: Macrophytes.

Benthic  fauna atld flora of souther!l California are characterized in

this study. Seasonal and annual abundance and composition

fltlct-~lati<>ns it) ticlepools, on offshore bar~ks, and subtidal zorles

arc? discussed.
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LITTLER, M. M. . 19781).
Variations in the rocky intet-tidal biota near Dutch

Harbor, San Ni.co]as  Island, California, Rep{Jrt. 1.1 .8.

pp.1 - 79 In: Science Applications, Inc. (eci.).

Southern California Baseline Study, Tnterticlal , Year Two.

Final Report. VO1.111. l?repared for BLM, Pacific OCS

Office. Los Angeles, CA.

PACIFIC: SCAL

Keywords: Macrophytes.

Productivity in surface waters in areas of upwelli.ng above

seaward basins is compared with prcxiuctivity in lanriward areas

without upwelling.

LITTLER, M. M.. 1°80.

Southern California rocky intertidal ecosystems:

Methods, community structure, and variability-

pp.565 - 608 In: J. H. Price, D. E. G. Irvine,

& W. F. Farnham (cris.).

The Shore Environment, Vol. 2. The Systematic Association

Special Vol. No. 17 (a).

Academic Press. New york. 945pp. -i- jndices.

F’ACl~t(:: SCA14

l“his chapter irl ;I svmpos i urn \’ol  Llm(J. ]s ~lr}usual  arl(i Valuatlle for il.s

depth of covera~e of rocky intertidal communities. It includes

(Ietaile(i sllmmaries of (~~lal i L.:ltive (species composi.Lion) and

quantitative (cover, biomass, and environmental parameters) data.

LII’TT,ER,  M. M. & S. N. MUL-r:iy. 1974.

The primary productivity of marine  macrophytes from

a rocky intertidal commlll~ity.

Mar. Bi.ol. 27 :p.131 - 135.

PACIFIC: SCAL CCAL NC:AI.

ATLANTIC: NATL

Keywc)rds: Macroal ~,tle; PL-orilJctivi!_y.

This paper provides methods and results of productivity studies on

macroalga].  kelps.
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LTV INGSTON, R. .J. . 1983.

Resource atlas of the .4ppalachicola  Estuary.
FL Sea Grant colle8c:  Pro~~ram.

Rept. No. 55. 64pp.

GULF OF MEXICO: EGIJL

Keywords: Estuarine;  Habitats;

Fauna; Salt marsh.

Biological features of thc~ Appalachico].a  Bay estuary, includj.ng

marsh and sllbmer~c(i ve~etatiotl, fautial assemtjla~i’s,  an(i microbial

processes are described in this at-1.{s. In addition, physical-

chelnic:al [eatures,  nlar~a&(.mctlL sirat.ezies, afId ecoTlomic5 of

resources are discussed. Many color visuals sLipport the text.

I..[ING1.EY,  W. 1.. ,

& B. Snyder.

R. Jackson,

98 .

Manap,in& oil and

environments : Refuse  manual.

USFWS , Office of Bi.ologica] Servires. Washill~t.on, D.C.

FwS/OBS-8i/22.  451pp.

GULF OF MEXIC(): WGUL

Keywords: Chenier Plain; Marshes;

Habitats; Geomorpholc),gy; Impacts.

This report is an interesting and valuable compilation of

parameters of importiince fc)r mans,ging oil and gas activities

near coastal refuge areas.

LOWRY, I.. F. & K. J. Frost. 19811).
Marine mammals. Chapt. 1.6.

pfr.43 - 46 Iz~: D. W. Nc>rton & W. !4. Sackil,p,er (cd.).

Beaufort Sea (Sale 71)- Synthesis Report. Proceedings of a

syt}thesi s meeL.i.r~8, Che[\a HoI. Sprirl&s,  AK. A1,ril 2i-23, i98i

NOAA/BLM,  OCSEAP. .Juneau, AK.

A1.ASKA: REAIJ

Keywords: Habitat Description; Impacts;
Sensitivity.

Chapter is a very brief accoutlt of impc>rtant marine mammals in the

Beaufot-t Sea.
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LYNCH, M. P., B. L.. Lai. rtl,

N. B. The berge, & J. C. Jones (erls .). 1976.

An assessment oi” estuarine aI:d l~earshore

marine environments. Performed for the Office of Biological

Serv].ces, Fish & Wj]dlife Servi.c(?s, L;.S. Del]artment  of the

Interior as part of the 1975 National Water Resources

Assessment .

VA Inst. .Yarillt= Science, Glc)llcester Pc}illt,  VA.

SRAMSOE  No.93 (revised). 132pp.

A1’I.ANTT(;: A’.4’I’L SATL
GULF OF ~~EXICO: EGUL

PACIFIC: ORWA

Keywords: Human environments; Coastal;

Habitats; Estuaries; Impacts.

A synopsis of all U.S. coastal regions is presented. The synopsis

ir]cl~l[ies a brief ciescription of tile coas~, a review of the IeC.al

status of estuarine management, resources of estuat-ies> and

impacts c>f predicted water resource uses.

MANN, K. H.. 1972,

Ecological energetic of the seaweed zone in a

marine bay on the Atlantic coast of Canada. II.

Productivity of the seaweecls.

Mar . Biol. 14 :p.199 - 209.

ALASKA: GOAK KODK CKTN SHUM

SGBA NORB

Keywords: Kelp; Production.

Annual production of kelp (’Lamj.naria’  spp. and ‘Aqarum cribrosurn ’)

i 1} !iL. Margaret ‘ s Bay, JNova Scotia is aver-a8eci over the whole bay

and in the kelp zone. This is one of the few studies of kelp

pro(juctii,i,ty from rlor~her[l areas.
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MASON, D. T.. 1980.

Arctic saltma, rsh lakes.

pp. 579 – 594 Tr\: NOAA, office  of Marine Pollution Assessmer~t  (cd.).

Environments] Assessment of the ,41.askan  Continental Shelf.

Annual repts. of principal i~~vesi-i~ators  for the yr. ending

Mar 1980. Vol.1: Receptors- Birds, plankton, littoral,

trerlthos. Prer,arcci for ill.M. Washirl~tol~, D.C.

ALASKA: HBAS

Keywords: klacrophytes; Ec<jl(>gy;

Watet-fowl.

The main foci of this report are chemical limr~ology an(i geological

structure, however, useful descriptive information on macrophyte

communities is provicled for an ar(-’a where very few studies have

been performed.

MC BRIDE, D. N., .T. H. Clark,

& L. S. Bulkis.  1982.

Assessment of intertidal aq~latir  plarit abundance in

the Togiak area of Bristol ‘day, AK, 1978 through 1980, with

emphasi s orl ‘~lJCUS’  Sp.

AK Dept. Fish & Game, Div. Comm. Fish. Juneau, AK.

Tech . Data Rept. No. 74. 16pp.

ALASKA: SGBA NABA

Keywords: J?ockwried; Biomass;

Density; Macrophytes .

Avera~e  wei~lILs  of ‘F’ucus’ sp. (the dominant beach cover)

kelp (’Laminaria’ sp.), and eelgrass ( ‘Zostera’ sp.) are reported.

MC ROY, c. P.. 1970.

Standing stocks and other features of eelgrass

(’Zostera  marina’) pc>p~llatiotls oli the coast of Alaska.
J. Fish. Res. Brl. Canada 27 :p.1811 - 1821.

AI,ASKA: NORB IIRAS

Keywords: Macrophytes; Biomass;

Calorie Content.

Standing stocks of eelgrass  were measured at O locations in

Alaska , from the southeastern port-ion to the Sewsrd Peninsula.

Stocks (biomass) were highest in Kinzarof and Izembek  Lagoons.

Estimates of the total crops for sampled areas arc giver,.
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MC ROY, C. P.. 1974.

Seagrass  prc)ductivity: Carbon uptake experiments jn

eelgrass ‘Zostera marina’ .

Aquiculture A :p.131 - 137.

ALASKA : KODK NABA NORf3 CKIN

Keywords: lYacrophyt. f’s ; Produ,:tivi  ty.

Carbon uptake was measured for eelgrass collected from Izembek

La&oon, AK. The relatior~stlip  of carbo~l uptake to Ii&ht intensity

was determined.

-.
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MC ROY, C. P. , .J. J. Goerirlg,

M. T. Gottschalk,  M. Mueller, & S. Stoker. 1971.

Survey of macrophyt-e resources i~~ the coasta] waters

of Alaska. Report of progress during first year to the

Sea Gra]]t Pro&ram.

Univ. AK Inst. Marine Science. Colle~e, AK.

Rept. No. R71-6. ]6Pp.

ALASKA : SHUN?

Keywords: Macrophytes.

Preliminary report is limited to species lists for stations  in

southeastern Alask,a and one .41aska peninsula station. No later

reports from this study have been identified.

MINERALS MANAGEMENT SERVICE. 1983e.

AreLic Sanri and Gravel Lease Sale. Final

Environmental Impact Statement.

MMS , Alaska OCS Re~ion. Anchorage, AK.

ALASKA : BEAU

Keywords: Finfish; Birds;
Mammals.

Short summaries describe environments and environmental issues in

Beaufort Sea; most of these topics are covered more comprehensively

in other literature.

‘?34

;,.

... .

-,.

.-,
r,



VI INERALS MANAGEMENT SERV”[CE. 1984a.

Gulf of .Alaska/Cook Inlet Lease Offerin&. Draft

Fl]virollmetltal Impac,t Stat<~m6,nt (oct-(jber  1984). Text &

Graphics 1-6.

MM s , Alfiska OCS Region. A/],:horaGe,  AK.

ALASKA: GOAK KODK CKIN SHUN

K<?ywords: Fi)~fish;  Birds.;

Mammals ; Endanget-ed  species.

Clear, color maps show distribution of maril~e anti coastfil birds

(graphic 2), marine  mammals (~raphic 3), and endangered species

(graphic 4).

MINER.4LS MAN.4GEMXN”r SERVICE. 1984c.

Proposed Southern California Lease 0fferin8

(Feb, 1984). Commercial Fisheries. Graphic No.6.

PACIFIC: SCAL CCAL

Keywords: Maps; Commercial landings;

Average catches; Abundance categories; Fisheries prcxiliction.

Commercial fisheries landings averaged for the yeat-s 1970-

1974 are summari.zecl in ei~ht abundance categories referenceci

to 278 km squared blocks.

MOONFY,  H. A. & D. J. Parsons. 1973.

Structur<?  and function of tihe California chaparral -

An example from Sal~-Dimas.

pp.83 - 112 III: F. diC.astri & H. A. Mooney  (cd.).

Mediterranean ‘rype Ecosystems.

Springer-Verlag. New York. 405pp.

PACIFI(;: SCAI.

This chal)ter  is a prf>ress-{>]-icr~tc+[i si-~iriy and review of a specific

sj t-e investigated in footllil.1  clhap:irral vegetatj.on.



—

MURRAY, L. . 1983.
Metabolic and structural studies of several

temperate sea.grass communities, with emphasis  o]~

microalgal components.

Ph.D. Dissertation. VIMS/ College  of William and Mary.

Williamsburg, VA. 90pp.

ATLANTIC: MATL

GULF OF MEXICO: CGUL

Keywords: Macrophytes; SAV;

Chesapeake Bay; Mudfla.ts; Production.

This dissertation reports o~l seaso[~ality atld partitionin~ cjf

prodluctj.vity  among subcornmunities species submerged aquatic

ve~f-,tatiou bed. I.nfc)rma.tion is provide([ on community structure,

epiphYtes and faunal associates.

MURRAY, S. N.. 1974.
Benthic  algae and grasses. Ch,apt. 9.

pp. 1 - 61 It]: M. D. Dailey, B. Hill, & N. L.ansin8  (cd.).

A summary of knowledge of the Southern California coastal

zone anti offshore ar~, as. V{>l.TT. Biologic:i] eIivirc>llmenL  .

Prepared for ELM. Contract No. 08550-CT4-I  .

The So. CA. Ocean Studies  Consortium.

PACIFIC: SCAL

Keywords: ,Macrophytes  .

The report focllses upon the taxonomy, ecology, anri economic
resources of red, green, and brown algae and grasses. Extensive

lists of species are provided bLiL qllantitakive itiformation is

limited to kelp. Literature is reviewed from ]905 to 1974.

NATIONAL RESEARCH COUNCIL. 1982.

Impacts of emerging agricultural trends on

fish arid wildlife hal)iLat.

National Academy Press. Washington, D. C. 3C13pp.

ATLANTIC: ??ATI.

Keywords: Human impacts; Natural resources;

Coastal zone; Estuaries; Beaches.

This book is an innovative and comprehensive attempt to

assess impacts of current  a~ric~lltllral practices or) various

habitats and communities, including coastal and estuarine areas.

9(3



NELSON, .7. I.. 1981.
Inventory of the natural resources of Great Bay

estuarine system. Vo] .1.

Ntl Fish & Game Dept. 254pp.

ATI,AN’TIC: NAT L

Keywords: SAV; New Hampshire;

Shell.fis}l  beds; Mammals; Birds, ixlvertebrates.

This report is a detailed survey of abundance and distribution of

biota of major habitat-s in this Iar&e boreal es~(lziry. It~teresting

for its attempt to fix ~~collonlii: ~alLles of biotic cumponentsj and

valllablc for i~s covera~,  e of [lot) ecorkomir specj es.

NIXON, S. L’.. 19811.

Between coast~il marshes and coast-al waters -

A review of twenty years of speculation and

research on the role of salt marshes in estuarine

prociuctivity and water chemjstry.

pp.437 - 525 Tr): P. Hamilf-ol) S K. B. Mac!~olla”
Estuarine WeLland Processes.

Plenum Publishil~S Cc>. ~f?W  York.

ATLANTIC: NATL

Keywords: Marslhes; Macrophytes;

d (cd.).

Marine resources; Ecosystems; Nutrients.

This chapter is an innovative a]~d surprisil]~  al~alysis of the

role of salt marsh estuaries in marine coastal resource

pL-OdUC~i  Ot). Tt represel~ts  arl important  concept. u~il advance.

NIXON, S. W. & C. A. Oviatt. 1973.

Ecology of a New England salt marsh.

Ecol . Monogi-. 43 :p.463 - 498.

ATLANTIC: NA’rI.

Keywot-ds: Marsh; Macrophytes;
‘Spart-il~a’  ; Ecosystems; Estllaries.
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NORTH, W. .J. . 1971,

The biology of giant kelp beds ( ‘Macro cyst is’ )

in California.

Xova Hedwegia 32 :p.1 - 97.

PACIFIC: SCA1.. CCA1.

This detailed discussion of community structure is of limited
usefulness rirJc to d.ateci  mc:tl~rxls  and analysis.

NOWELT., R. C.. 1976.

Adaptation to Environment: Essays on the Physiology

of Marine Animals.

Butterworths. Bcjston. 539pp.

PACIFIC: SCAL

This collection provides detailed discussion of specific aspects

of adaptation to high salinity environments.

OI)UM, E. P.. 1983.

Basic Ecology.

Sallnfiers College Publishing. Kew York, NY.

613pp.

GUL,F OF MFJX1(;O: CGIJL

PACIFIC: SCAL

Keywords: outw~ll~])g;  SalL m;irshes.

General  ecolo~ical principles with emphasis on holistic interaction

are prescnte(i  anri critical ly discussed. A summary of a large

number of published sLuriies in ecology and enviro[lmental science is

inclllrieci. IIierarclli{: or~ar~izai-iot~  co[it.airls chap~ers  on

ecosystems, energetic, biogeochemistry, populations, and ecosystem

development. Ail exte[)sive  l>it>lio~raphy,  many useful figures, and

appendix of ecosystem descriptions including wetlands and aquatic

habitats are also itlcluded.
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ODUM, W. E., C. C. Mc .Tvor,
& T. J. Smith, 111. 1982.

The ecology  of the mangroves of south Florida:

A community profile.

I;SFWS , Office of Biological Services. Washingtotl, D.C.

FWS/OBS 81/24. 144pp.

GULF OF MEXICO: EGLJL CGIII, WC;U1.

Keywords: Mangrove; Community;

Primary productio~~;  Florida.

Mangrove community interactions are described. Production values

are presented and are base<i on previous studies. Factors

~overning mangl-ove growth a[ld distribution art? discussed.

PAINE

Eco:

for

R. T.. 1C}84.

ogical determinism in the competition

space.

Ecology 65 :p.1339 - 1348.

PACIFIC: ORWA

A StLICiy Of “p~tC\i~S” formed by natural removal of mussels from the

very dense intertidal beds on the northern Washington coast is

presented.

PAISE, R. T. & R. L. Vodas. 1969.

The effects of Zrazir\E  by sea urc:hills,  ‘S1.ro~i830
centootis ‘ SPP.
Limnol . Oceanogr.  14 :p.710 - 719.

PACIFIC: SCAL

This classic study documented the impact of urchin Brazing on

kelp communities and suggested the importance of LIL-ChlnS in

maintaining comm[lnity  diversity.
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PAMATMAT,  M. . 1968.

Ecology and metabolism of a benthic  commur~ity  of

an it~tertidal s.andflat.

Inter. Rev. Der Gesamten Hydrobioloy 53 :p.211 - 298.

CljI.F OF MEXIC(): C(lllL

Keywot-ds: N’iudflats; Production;

Atlantic coast.

This is an exhaustive study and summary of knowledge of

energetic interactions of an intertidal sandflat. Tt is

somewhat dated methodologically , but no such comp]ete study

has appeared il\ the interim.

PEARSE, J. S. & A. H. Hines. 1979.

Expansion of a central California kelp forest

following the mass mortality of sea urchins.

Mar. Biol. 51 :p.83 - 91.

PACIFIC: SCAL

This is an experimental study demonstrating the role of urchin

grazing in suppressing kelp coverage in litllophytic communities.

PELTO> M. J. & R. E. Peterson. 1984a.

Meteorology, sea conditions and sea ice. Chapt .3

In: L. E. Jarvela (cd.).

The Navarin Basin Environment and Possible Consequences of

Planned Offshore Oi] and Gas Developmc~\t.

MMs , Alaska OCS Region. Juneau, AK.

ALASKA : NAVB

Keywords: Oceanography; Pack Ice;

Margi.~~al Tc. e ZO1lC?.
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PIZNHAL.E,  P. A.. 1977.

Macroph}~te - epiphyte  biomass and productivity in

an eelgrass  ( ‘Zest.cra marjila’ It.) comm~lni  Ly.

J. EXP. Mar. Biol. Ecol. 26 :p.211 - 224.

ATLANTIC: SATL

Keywords: Macrophytes; Epiphytes;

Produc!-ioi); Eel&rass.

PETERSON, C. H. & N. M. Peterson. 1979.

The ecology of intertidal flats of North Carolina:

A community profile.
I;SFW!+ , C)ffi<:(J of P,iolocical Servj\:es. Washirlatotl, 1).C.

FWS/OBS  79/39. 73pp.

ATLANT1(;: ,MA”f7, SAT L

Keywords: SAV; North Carolina;

Salt- marsh; Macrophytt,s; Prjrnary  production.

This is a seminal report on ecology of intertidal flats. Good

st.lmrr)ary of avai lahle il~forrnatiol~ at]d valuatjle syl~thesis of data to

provide an overall picture of food webs dynamics and whole-systems

full<~ioniil~.

POkfEROY, L. R., 1959.

Alga] procll~ctjvity  in ~e(~rgii~  sal t marshes.

Limnol. Oceanogr.  4 :p.386 - 397.

CL?l.F OF MEXICO: WCUL

K:-ywords: Bentllic algae; Georgia;
Prt)du(’tioll;  Marshes.

Tl~is paper is the first stLLriy of the contribution of algae to

t.eta] comm~Jlli  ty produ(-t.i(]l] ill f!ast roast Siilt rn:lrshes. -ft ~s

dated , blut still useful due to paucity of research on this specific

fa,-t.<)r since  iLs ~Jub]ic:lki.O!l.

-,
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PULLEN,  E. .J. & S. Y. XaZ\li. 1C)83.

Biological impacts of beach replenishment and

borrowin~.

Shore And Beach 51 : p.27 - 31.

PACTFIC: S(:AL

This short paper is ii popi]l.a]- SLYI c. si]mm;ir-y of r-eplenishme~lt

impacts. Superficial treatment reduces scientific usefulness, but

this s~lbjert j s rarely addrcss(,  d ill “h:il -(i” 1 iter:it]lre.

RIZZO, W. M. & R. G. Wetzel. 1985.

Intertidal & shoal bel~tllic [-ommul]iLy  metabolism ill

a temperate estuary.

F,s Luaries (s[]hrni.tte<i).

G[JLF OF MEXICO: CGUL

Keywords: Mll(ifl;it:$;  tltlal{~ic coast;

Productivity.

ScIIIsol]al  dynamics and an:lua] production of several shallow

es~uarit~e  habitats are presented in a comparison study. Data

is provided on several habitats which are rarely siud,ied from

this perspective (sand flats, mixed mud-and-sand flats,

mudflats).

ROSENEAL!, D. G. & D. R. Herter. 1984.

Marine and coastal birds. Chap~. 5.

pp.81 - 115 In: J. C. Truett  (cd.).
The Barrow Arch Envirotlment ‘and Possible Coi)sC,qL]cl:ces of
Planned Offshore Oil and Gas Development. Proc. of synthesis

meeting, Girwood,  AK, 30 Ott - 1 Nov 1983.

NOAA/MMS,  OCSEAP. Juneau, AK.

ALASKA: CHKS

Keywords: Birds; Distribution;
AIJur~(larlce ; Hal)itats; MiUratiorl,  NesLit)Z.

Migratory maps and species accounts for birds in the Chukchi  Sea

ir~c~ll[ie a disc~lssion of poL@rlLia] effect-s  c}f petrolellrn  development



RLIBER, E., C. C;ill is,

& P. A. Monta&na. 1981.

Prcxiuct ion of tiomiuant  emergernt ve~etatiol~  al~ci of

pool algae in a northern Massachusetts salt marsh.

Pltlll . Of The Torrf:y Rotat~it:al Club 108 :p.108 - 188,

ATLANTIC: NATL

Keywords: MacrophyLes; Salt marsh;

pL-OdllCtiOll  rates.

-,

SCHAMEL, D. (cd.). 1978.

Birds . Part 5

pp.152 - 167 In: NOAA, ArcEic  Project Office  <cd.).

Environmental Assessment of the Alaskan Continental Shelf.

Interim Synthesis: Beaufort/Chukchi . Prepared for 13LM.

Washington, D.C. NOAA, OCSEAP, Environmental Research lab.

L3c)ulder,  CO.

Rept. Xo. NOAA-;

ALASKA:

Keywords: Birds

AbL~t)di

8111302. 370pp.

cHKs

Distribution;

rice .

D.ist:-it>~lti(>r\:ll  maps i~lld disclrssiol]s  of birds by habjtat  types ol~

the Beautort  and Chukchi Sea coasts are provided,

SCHFFFER,  V. B.. 1972.

Marine mammals in the northwestern Gulf of Alaska.

In: D. 11. Roserlber.g (cd.).

A Review of the Oceanography & Renewable Resources

of the Gulf of Alaska.

Univ. AK. Fairbanks, AK.

ALASKA: COAK KODK CKTX SG%4

Keywords: Food; Distribution;
Ecology; Mammal s.

This chapter is a useful but somewhat dated review of Alaska  marine

mammal s. It contai. t~s harv-cst st_aL.isLirs  & popl.lliitiorl estimates of

marine mammal populations.



SCHEL.L, D. M. & R. A. Homer. 1981.
Primary production, zooplankton}  and tt-ophic

dynamics of the Harrisc>i~ %iy and Sale 71 area. Chapt. 1 . 1.

pp.3 - 12 In: D. W. Norton & W. M. Sackinger (cd.).

Beaufort  Sea (Sale 71) Syilthesis Report. Proceed.in&s of a

synthesis meeting, Chena Hot Springs, AK. April 21-23,

1981.

NOAA/131.M, OCSEAE’. Juneall, AK.

ALASKA : BEAU

Keywords: Phytoplankton; Zooplankton;
Carbon 14 production; Ice algae; Carbon input budget.

This report is of p.ar~icular interest bec:ituse <Jf t!le discussion of

terrestrial CaL-bOn sourices in the Arctic mat-shore environment.

SCHMIDLY>  D. J.. 1981.

Marine mammals of the southeastern United States

coast and the (;ulf of Mexico.

USFWS , Office of Biological Services. Washin~ton,  D.C.

FWS/013S  HO/41.

GULF OF M&XICO: EG[JL

Keywords: Mammals; lJistribllt.ion;

Endangered species; Cetaceans; Manatee.

Tl~is report provides a detailed species - by - species account of

abundance and distribution of marine mammals of the south Atlantic
anti G(]lf coasts of ~l~e United Stat ces. Useful summaries are

provided of ecology and feeding habitats based on published
information.

SCIENCE APPLICATIONS, INC.. 1979.

Boulder, CO.

Environmental Assessment of the Alaskar~ Continental

Shelf: Lower Cook Inlet interim synthesis report, JUly 1979.

Prepared for NOAA. Boulder, CO.

ALASKA : CKIN

Keywords: Mammals; Birds;

A valtrab

Includes

product.

Finfish; Benthos.

e summary of datal w Lh emphasis or) fi sh ar~d benthos.

an excellent section on distribution, biomass and

vit.y of macroal~ae itl the Kodiak region. ,,.



SCIENCE APPLICATIONS, INC.. 1980a.
Boulder, CO..

Environmental assessment of the Alaskan continental

shelf : Kodiak Interim Synthesis Repot-t.

Prepared for NOAA, OCSEAP.

ALASKA : KODK

Keywords: Birds; Finf-isll;

Benthos  ; Macroalaae .

A valuable summary of data, with empk~asis on fish and bet~thos  is

contained in this chapter. Included is an excellent section on

dist.riblutiol~j biomass, and prc)d(li’Lj\~it-y of mac:r-oal~ae in the Kodiak

region.

SEAMAN, G. A., C. F. Ta[ldy, T). T... Clauser~,

D. L. Clausen, & L. L. Trasky. 1981.

Mid-Beaufort coastal habitat evaluation study:

Colville Rivet- to Kuparuk River. Report for North

Slope Borough. (Revisi{,r,s  i,,clude{i, March 1982.).

AK Dept. Fish & Game, HabitaL  TTiv. Anchorage, AK.

206pp.

ALASKA : BEAU

Keyworcis: Finfish; Rjrds;
&lammals  ; Inl.ancT Biology.

Habitat descri~)t-ions  and species life histories for- coastal , mat-ine

and inland  fish, birds and mammals include a section dealing

wit-h management rt’~c<~nlnlenci:~ti<>rls an(i ir)formatiotl Eaps.

SEARS, H. S. & S. T. Zimmerman. 1977.

Alaska Intertidal Survey Atlas.

XOAA , NMFS . Auke Bay, AK, 449pp.

ALASKA : GOAK KODK CKTS SIIUM

NABA SG!3A SMF[L NORB

Kcywor(is: Beach St]l)st.rate; TOpOgL-aI)hy;

Macrophytes ; Birds; M;~mmals.

Aerial s~lrvey of A]as”ka ,.o:~st.lil~e from Y+lk~l!_at. to Cape Prince of

Wales (Bet-ing Strait) recorded be.+i-h  substrate, biological cover,

Slop[! , and observations of mat:r(~pl~yte, t~irfi, aiid mammals OII sm.all-

SC316! (- 1:100,000) maps.

—



5ilFlW, J).  M. ,  R .  Ii. Ra~lm;*],,

et al. . 1981b.

Texas barrier islands re~i(jn ecological

characterization: Environmental synthesis papers.

USFWS , National Coastal Ecosystem Team. Slidell, LA.

FWS/OBS 82/32.

GUI..F OF MEXICO: WGUL4

Keywords: SAV; Barrier Islands;

,V<3ngrove ; Species lists; Salt Marsh.

SIMPSON, R. L, R. E. Good,

M. A. Leek, IS J). F. Whi.gharn. 1983.

The ecology of freshwater tidal wetlands.

Bioscience 33 :p.255 - 259.

ATLANTIC: MATL

Keyworcls: Frt+s}lwat.er  Wc~tlands; !few .Jrrsey;

Primary production; In~ertidal;  Macrophytes.

A somewhat- nontechnical summary of tidal freshwater ecosystems.

Valuable for conceptual olutline  of systems-level processes.

Bibliography is sketchy.

5&[ITH, K, K,, R. ~.. co~d,

& N. F. ~OOd. 1979.

Production dynamics foc at)ove and below~ro((nd

compf>ncl~ts of a New .Iersey ‘Spartii~a  all-erniflorat tidal

marsh .

ESL. Cstl. Mar. Sci. 9 :p.189 - 201.

ATLANTIC: ~[<\T~>

‘Oywrrrris : Salt marsh production; Manahawkjll marsh,es.



BI13LIOGR.AIPHY  - Coastal Habitats

SOUT1i ATLANTIC FISI{EKY MANAGEMENT

COUNCIL. Charleston, SC. 1983b.

Source document for the s)~appc:~--gt-(jup~ir  fishery of

the south Atlantic Region.

292pp.

ATLANTIC: SATL

Keywords: Commercial statistics; PopIllaLiol~ dynamics;
Reef fish; Life history; Stock assessment.

This source document is the backgr{>u!~ri  material  for the St~apper-
Crouper Fishery Managem(?nt Plan of the South At].antic Region

containing detailed supportive documentation orl which the

management regime for the snapper-grouper fishery is based.

SOWLS, A. I.., S. A. IIatch,

IS C. J. I.ensj.nk.  1978.

Catalog of Alaskan seabird  coloni es.

BLM/ USFWS, Office of Biologic:il Services. Wcwhington, D.C.

FWS/OBS 78/78. 29pp., 153 maps, + appetidi,:es.

ALASKA : GOAK KODK CKJ.N S[HUM

NABA S(;i3A S,MlII, SORB

HBAS CHKS PIEAL

Keywords: Seabirds; Disl.ribuLiol);

Abundance .

[)i]adrarlgle maps for the e!ltire Alaskan coast show lc>cations

of seabird colonies. .4ccompanyin&  tables give species and numbers

present for each coloI~y. A short df-~scri~ltiv-> Lest. is furnished

for each map.

SPRINTGER, A. >1. & .J. G. Striii](:lh,  .Jr.. 1984.
Marine birds. Chapt. 7.

In: L. E. .Jarvela (eci.).

“l%e Navarin Easin Environment and Possible Consequences of
Plar\[~ed Offshore Oil and (las Develc>pmcrlL.

MMS/Alaska OCS. Juneau, AK.

ALASKA: XAVB

Keywords: ~iarine Birds; Distribution;
.4bur~rtar~ce;  Trophies.
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STEELE, J. il. & 1. E. Bair(i. 1968.

Production ecology  of a sandy beacl~.
Limnol. oceatlog.  13 :p.14 - 25.

GI-!l,.F  OF MEXICO: CGU1.

Keywords; Beilch(>s;  Procil]ction.

This paper provides some of the few data available on energetic

interactions in a sa[idy beat]] er]virorImerLL.

STEPHENSON, T. A. S .4. Stephenson. 1972.

Life between “riclemarks  of Rocky ShOres.

w. H. Freeman S Co. San Francisco, CA. 425pp.

PACIFIC: SCA1.

Keywords: It~tertidal.

FlOL-a  and f~lun;i betweerk  tidelines  c)I~ rocky shores are compared

among coasts throl.(ghout  the wor].d. Descriptions for Pacific

Gr{)ve at)d La .Jol la, CA are used as examples.

STOUT, J. P. & A. A. De La CL-LIZ. 1981.
Marshes of Mississippi Sound: sLat(+

of the knowledge.

pp.8 - 20 In: .J. R. Kelly (e[i.).

Symposium on Mississippi Sound.

?4s - AL Sea Grar~t Consortium.

N OAA #NA-81-AA-D-0Q050. 152pp.

GULF OF MEXICO: CGUL

Keywords: Salt Marsh Production; MS - AL Coast;

Marsh f)istrib~ltioti;  Macrophytes; Biomass.

This is a short but valuable summary of prodl~ction,  standing
s~ock anti distribi]tjorl  of marshes of the Mississil]pi S<>l~nd

region.

STO1lT, ,T. P. & M. .J. Lelol~g. 198] .

Wetland habitats of the Alabama coastal area.

.41, Coasl-a] Area Boar(l. ‘J’ech. P1.lhl. CAB-81–CJ1.

GULF OF MEXICO: EGUL

Keywords: Salt marshes.
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SllGIHARA, T., C. Ycat-sley,

J. B. Durand,  & N. P. Ps,uty. 1979.
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OutstarlcIinU  comparison of biotic fr.lr~ctit)n~ng  in a hi~h]y disturbed
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quantitative information on higher trophic levels.

TEAL, .J. M.. 1980

Primary product

communities.
pp.67 - 83 In: R. S. K. 13:1rr~es  & K. H. Mant] (cd.).

Fundamentals of Aquatic Ecosystems.

Blackwell Scientific Publ. oxford,” En~lar\d.

GULF OF PIEXICO: C(; U L

PACIFTC: SCAI,

Keywot-ds: Macrophytes; Freshwater wetlands;

Pro(illction; Marskl; Hal}itats.

This chapLer is a concise and valuable review of environmental
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This paper presents  res~llts of field studies of riistribuLion

and abundance of fucoid algae on rocky coasts of central Maine.
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atituci.inal gradients in productivity and

energy conversion efficiency of salt miirsh macrc)phytes.

Methodology is discussed from the perspective of unmeasured

biomass turnover and subsequent ut~derest.im:ites of salt

marsh productivity.
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This paper is a detailed analysis of partitioned input

of water and nutrierlt-s  to a tidal salL marsh.
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An innovative technique of cl~pping anti time-successive photo~raphy

was used to assess growth rate of the seagrass ‘Halodule wrightii’.
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Comparative review of plant prc)ductiv”ity.
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The text of this user’s guide provides valuable information

about a vari[?ty  of coastal habitats ill tile Mississippi delLa.

It is particularly useful for attempts at systems-level synthesis

and delineation of controlling erlvil-c>r~lll(:llt:il peirameters.
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Carbon 14 uptake measttrcme~lts for several macrophyt-e species under

varied light levels is presented. ‘I’his is the only reference for

the presence  anti tiistribut:ioll  of surfgr:lss (’1’llyl]ospaciix

scouleri ’) in Alaskan coastal environments.
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The abundance and occurrence of seabirds  and endangered species
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All references cited in individual chapters as well as uncited

but pertj.nel~t references for specific subjects are listed ill

the bibliography. Sources date from 1851.
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Differences between oil residence and biological sensitivity are

arlalyzeci. The coastal mainland is dividc>d into outer coastal zone,

inn et- codstal  zone, and inlet ,zone , and shore-zone components
(e.g. sancI , rock, t)olll~ier  vet~ecr) are fI~ s{,lissed for each zone.
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Excellent study of nutrient flux between a marsh and its

opel~-water’ est-uary. However , L}le aberraflt. physical charac~eristics

of Flax Pond reduce the generality of conclusions.
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ZIEMAN, J. C.. 1982.

Thu ecolo~y  of tl~e sea~rasses  of south Florida:

A community profile.

LisFws , Offic6  of FlioloZical  Services. Was}lil]gtorl,  D.C.

F~Js/OBS-82/25.  158pp.

ATLANTIC: SAT1.

GULF OF MEXICO: EGUL

Keywords: Macrophytes;  Review;

Production; Distributioni SAV.

SAV.

A conrrnllrlit.y  pr(jfj~e  is pr<?serlted for a south Flori(la  sea~rass  berf.
Plant riistL-iblutions  and prociuction values are given. Included is

H detailed descriptior~ of trophic
(

i.nteracLions in a seagrass  bed

and environmental factors governins the growth and distribution

of .seagras.sses.
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The emphasis of this report is on impacts, however much useful

infc~rmatiorr or) fish, bird, and mammal distributions and coastal
habitaks is included. Some of material r.descriptive of coastal
habitats is not to be fc)unri elst:whc’re.
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The extent of tile t)eds, biomass, and floatin~  st{indil)x stock of

kelp in the Kodiak Island area were measured. Biomass measurements

were wet weight.
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