
Chapter 8 

Management considerations of eelgrass (Zns t e ra  marina I,.) pnpulatinns in 

Nassachusotts 



Resource assessment 

It is generally agreed that eelgrass beds are important to the 

ecology of the coastal zone, but there is no consensus on how to manage 

this resource. The newly realized ecological, economic, and aesthetic 

value of eelgrass beds and the biological community they support has 

brought. them under some local, state, and federal coastal resource 

regulations. Recause there is no consistent. management. policy 

concerning eelgrass beds, it is worth considering how governmental 

agencies in Massachusetts manage these communities. 

In general, the effects of eelgrass bed removal on coastal 

production and ecology are rarely considered. To date, most decisions 

in Massachusetts relating to eelgrass beds have centered on physical 

removal or damage from dredging projects, or pier construction. Rarely 

are changes in water quality induced by these or other projects 

considered, but potential changes in water quality may be weighed when 

the overall "health" of a bay is considered. Often the decision to 

dredge through an eelgrass bed is ultimately based on whether these beds 

also coincide with shellfish beds. 

Federal, state, and local laws 

The coast of Massachusett-s is regulated principally by town 

conservation commissions, local planning boards, the St-ate Department of 

Environment.al Quality Engineering (DEQE), Army Corps of Engineers, 

Massachusett-s Environmental Protection Agency (MEPA), and the State 

Coastal Zone Management (CZM). Most state regulations concerning 



c o a s t a l  impacts  a r e  i n c l u d e d  i n  t h e  s t a t . e  Wetland R e g u l a t i o n s ,  (310 CMR 

1 0 . 0 0 ) .  

I n  t h e s e  r e g u l a t i o n s ,  e e l g r a s s  beds  may e n j o y  p r o t e c t i o n  under t h e  

law a s  " land under  s a l t .  ponds" (10.33)  where no p r o j e c t  may a f f e c t  

" p r o d u c t i v i t y  of p l a n t s ,  and water  q u a l i t - y " .  I n  " land c o n t a i n i n g  

s h e l l f i s h "  (10.341,  and " land under t h e  ocean" (10.251,  t h e r e  a r e  broad 

g u i d e l i n e s  prot .ec t - ing "water  c i r c u l a t - i o n " ,  "water  q u a l i t y " ,  and "marine 

p roduc t . iv i ty"  . S e c t i o n  10.26 s p e c i f i c a l l y  s t a t e s :  "pro  jec t . s  s h a l l  be 

des igned  and c o n s t r u c t e d ,  u s i n g  b e s t  a v a i l a b l e  measures s o  a s  t o  

minimize a d v e r s e  e f f e c t s  on mar ine  f i s h e r i e s  caused by .... b )  

d e s t r i l c t i o n  of e e l g r a s s  ( 2 0 s  t e r a  m a r i n a )  beds". Thus,  w h i l e  d e s t r o y i n g  

e e l g r a s s  beds is  n o t  p r o h i b i t - e d ,  damage shou ld  be minimized. 

I n  p r a c t i c e ;  c o a s t a l  p r o j e c t s  o f t e n  do n o t  go beyond t.he l o c a l  

c o n s e r v a t i o n  commissions. I f  t h e y  do ,  most d e c i s i o n s  a r e  managed by 

DEQE a t  t h e  s t a t e  l e v e l ,  b u t  o t h e r  s t a t e  a g e n c i e s  !e.g. MEPA) may a l s o  

be i n v o l v e d .  I n  a d d i t i o n ,  CZM p r o v i d e s  an  a d v i s o r y  r o l e  a t  a l l  l e v e l s  

of t h e  d e c i s i o n  making p r o c e s s  and checks  f o r  c o n s i s t e n c y  i n  l o c a l  and 

f e d e r a l  r e g u l a t i o n s .  C u r i o u s l y ,  CZM p o l i c y  g u i d e l i n e s  (301 CMR 20.00) 

do n o t  s p e c i f i c a l l y  i n c l u d e  e e l g r a s s  beds a s  v a l u a b l e  underwater  

h a b i t a t ,  but  i n  p r a c t i c e ,  t h i s  o r g a n i z a t i o n  i s  i n t - e r e s t e d  i n  p r o t e c t i n g  

e e l g r a s s  communities.  

Large c o n s t r u c t i o n  p r o j e c t s  f r e q u e n t . 1 ~  must be approved by t h e  IJS 

Army Corps of Eng ineers  which c o n s i d e r s  e e l g r a s s  beds  i n  t h e r e  

d e c i s i o n s .  I n  r e c e n t  y e a r s ,  t h e  Corps h a s  sponsored e e l g r a s s  t r a n s p l a n t  

s t - u d i e s  a s  a  form of m i t i g a t i o n  t o  d i s t u r b a n c e s  (e .g .  Fonseca e t  a l . ,  

1979,  1985; Gofort-h and P e e l i n g ,  19791. 



Towns often have bylaws which may broadly cover coastal impacts, 

but no t-owns in Buzzards Bay have any bylaws specifically protecting 

eelgrass. Some local bylaws (e.g. Title V Amendments) extend the 

distance of sept-ic tanks from shore (t-he "setback"), to furt-her reduce 

the risk bacterial and viral contamination of shellfish. These laws 

indirectly benefit eelgrass beds because increased distance of septic 

t.anks from shore reduces nutrient loading of bays (Valiela and Costa, in 

press) . 
Town conservation commissions may have broad powers to consider 

aesthetic and ecological impact of a project. While their decisions are 

hased on both local and s h t e  laws, their decision is independent of 

state decisions, and technically they may prohibit a project even if 

approved by the state, although in practice, this is infrequent. 

Most. direct management of eelgrass beds, if any, is conducted by 

the town shellfish warden. In some towns, the shellfish warden may view 

existing eelgrass beds as valuable habitat, as is the case in Fairhaven, 

and harvesting shellfish in eelgrass beds may be discouraged. In other 

towns the shellfish warden may view eelgrass beds as a nuisance weed 

that reduce the quantity or quality of shellfish harvested, and the 

removal of eelgrass has been considered. Methods of eelgrass removal in 

the past- were more extreme, and the application of the herbicide 2,4-D 

was attempted in Fairhaven in the 1969's (Fiske et al., 1968). 

If there is an active policy by environmental managers t.oday, it. 

is usually toward conservation of eelgrass. In Westport, a large parcel 

of tidal flat., with ext.ensive eelgrass coverage, is set aside as a 

shellfish refuge. On Nantucket, a multimillion dollar scallop industry 



is based wi th in  ext.ensive e e l g r a s s  beds wi th in  a  c o a s t a l  lagoon. To 

reduce phys ica l  damage t o  t he  e e l g r a s s  beds by the  s c a l l o p  dredges,  t he  

s h e l l f i s h  warden has persuaded l o c a l  fisherman t o  remove some weight. 

from t -he i r  s c a l l o p  dredges so  t.hat. they s k i m  the  su r f ace ,  cropping 

e e l g r a s s  l eaves ,  but leav ing  behind root.s and rhizomes t o  regenera te .  

A t  a l l  l e v e l s  of management, lack of knowledge about. t he  

importance of e e l g r a s s ,  ee lg ra s s  bed l o c a t i o n s ,  and the  e f f e c t s  human 

impacts,  has l imi t ed  proper management of t h i s  resource.  

Implications of changing eelgrass abundance 

This s tudy r a i s e s  s eve ra l  ques t ions  r e l a t i n g  t o  t he  management. of 

e e l g r a s s  beds and in t . e rp re t a t ion  of t h e i r  changing abundance. I t  is  

apparent. that. most e e l g r a s s  disappeared i n  Buzzards Pay a s  a  resu l t .  of 

the  vast-ing d i s e a s e ,  then g radua l ly  recovered over many decades. 

Superimposed on t h i s  t rend  a r e  complex p a t t e r n s  of d e s t r u c t i o n  and 

r eco lon iza t ion  dr iven  by ca tas t - rophic  st-orms, i c e  scour ,  and 

an thropogenic d is turbance  . 
One cons i s t en t  t rend  observed was the  cont inua l  expansion of 

e e l g r a s s  on t-he ou te r  coas t  and well  f lushed a reas .  Here, occas iona l ly  

moderate dec l ines  i n  e e l g r a s s  abundance r e s u l t  from i c e  scouring and 

c a t a s t r o p h i c  s torms,  but these  beds t y p i c a l l y  recover a f t e r  s eve ra l  

yea r s .  In  c o n t r a s t ,  many poorly f lushed  bays d id  not. recover 

apprec iab ly  a f t e r  t-he wasting d i s e a s e ,  o r  showed major new dec l ines  with 

no subsequent. recovery.  These a reas  had known h i s t o r i e s  of 

anthropogenic dis t -urbances such a s  f e c a l  po l lu t - ion ,  sediment. 

resuspension,  and wastewater loading through e i t h e r  d i r e c t  d i scharges  o r  



v ia  contaminated groundwater o r  stream flows. This t rend  i s  alarming 

because, un l ike  n a t u r a l  d i s tu rbances ,  e e l g r a s s  w i l l  not recover  where 

human pert .urbation p e r s i s t s .  Furthermore, many of these  est-uarine a reas  

supported refuge e e l g r a s s  populat.ions t h a t  f a c i l i t a t e d  e e l g r a s s  recovery 

a f t e r  t he  wasting d i sease .  Because beds i n  many of t hese  a r e a s  have now 

disappeared,  a  recur rence  of a  wast.ing d i sease  w i l l  have a  longer  

l a s t i n g  impact. on the  c o a s t l i n e .  

This  s tudy adds t o  t he  growing l i t e r a t u r e  showing seag ras ses  may 

disappear  because of water q u a l i t y  d e c l i n e ,  and t.hat t he  disappearance 

of e e l g r a s s  may be a e a r l y  warning s ign  t h a t  important changes a r e  

occurr ing  i n  a  coast.al  ecosystem. 

Future monitoring 

Throughout much of t h i s  r e p o r t ,  e e l g r a s s  abundance was doc1.1mented 

using fragments of information from many sources.  A more thorough 

understanding of e e l g r a s s  dynamics can be achieved through continuous 

monitoring and by analyzing sediment cores .  

The e a s i e s t  way t o  monitor changes i n  e e l g r a s s  abundance i s  

through pe r iod ic  a e r i a l  sllrveys toge ther  with some f i e l d  v e r i f i c a t i o n .  

This  i s  a  h ighly  d e s i r a b l e  approach because o t h e r  a spec t s  of c o a s t a l  

ecosyst-ems, such a s  e ros ion  r a t e s ,  harbor usage, s a l t  marsh bed l o s s ,  

and d r i f t  a lgae  accumulation w i l l  be documented a s  wel l .  

One d i f f i c u l t y  of using previous a e r i a l  surveys i n  t h i s  s tudy was 

t h a t  t he  imagery was not taken with submerged f e a t u r e s  i n  mind, and 

f i e l d  condi t ions  were o f t en  unconducive t o  a n a l y s i s .  I t  is advisable  

t h a t  any ,town o r  agency conducting an a e r i a l  survey of t he  c o a s t a l  zone; 



do so using the guidelines in Table 1. Routine vertical aerial surveys 

shollld be conducted at least once every -3 years, especially in valuable 

resource areas or embayments undergoing rapid development. 

Sediment core analysis is the most accurate way of assessing past. 

local fluctuations in eelgrass abundance during this and previous 

centuries. Furthermore, the physical and chemical characteristics of 

core sections, along wit.h the remains of plants and animals, can 

document long term changes in nutrient levels, shellfish abundance, 

sediment. deposi t.iona1 rat.es , rates pollutant inp~~ts, nut.rient loading, 

and macroalgal and periphyt.on abundance (Brush and Davis, 1984; Fry et 

al., 1987, unpub. dat-a). Sites for coring should be chosen carefully, 

and best. results are achieved in quiescent, depositional areas, away 

from erosion and dredging influences (Davis, 1985). Together with 

aerial surveys and other documentation, sediment core analysis is a 

powerful tool for understanding the recent ecological hist-ory of coastal 

waters. 

One intriguing possibility that needs study is that. the depth of 

eelgrass growth throughout the Bay may have declined slightly. If prior 

to urban and industrial inputs in Buzzards Bay, eelgrass grew 0 . 5  m 

deeper in each habitat- throughout the region and was present in coves in 

which it- is absent today, then t-otal eelgrass area may have been 50 % 

greater than todays cover. This hypothesis is testable because changes 

in eelgrass depth dist-ribution and relative contribution of eelgrass to 

primary production can be assessed by analyzing sediment cores. 



Table 1. Guideline for taking aerial photographs to maximize 

interpretation of submerged features. 

The guidelines and months are listed in approximate order of 

desirability. 

-during Oct-ober, Sept-ember , August, July, June, Nnvember, and May 

-within 2 hours of low tide 

-low sun angle, preferably early morning 

-low wind velocity ( <  5 kts) 

-at least 2 days after any severe storm or rain event, 

-color photography preferable to black h white, IR is undesirable 

-overexposure by 1/2 to 1 f-stop 

-polarized filter 



Eelgrass can sequester heavy metals in its leaf tissue, and it. has 

been suggested that. eelgrass be used as an indicator organism for t-his 

t-ype of pollution (Brix et al., 1983). 

Mitigation efforts 

In recent years there has been considerable effort. to mitigate 

eelgrass habitat loss by t.ransplanting eelgrass into areas where it was 

removed, or if that proves unfeasible, transplant it to other suitable 

habitat (Boorman et al., 1978; Churchill et al., 1978; Fonseca et. al., 

1985; Goforth and Peeling, 1979; Kenworthy et al., 1980; Phillips, 1974, 

Robilliard and Porter, 1976). There are several problems inherent. in 

rnit.igat.ion eff0rt.s in general. First. it may take many years for an 

eelgrass community to fully recover after initial colonization or 

transplantation. 

Often, coastal dredging increases depths to such an ext-ant that 

habitat area is permanently lost.. In these cases, bare areas nearby may 

be chosen as the site of transplantation. Because there may be 

.hydrological or physiological reasons for the absence of eelgrass in 

these areas, transplant efforts to these areas often fail (Ranwell et 

al., 1978) . 
Nonetheless, sufficient. number of projects have succeeded in 

reestablishing eelgrass where it has been removed. This approach, while 

experimental, has a role in coastal management. For example, 

transplantation may facilitate a more rapid recovery of eelgrass 

papulat.ions where there have been large losses due to storms, disease, 



or pollution. Transplanting as a form of mitigation, however, should 

not be used to rationalize incremental permanent loss of habitat. 

Future management 

Eelgrass beds are not. well prot-ect-ed under current Massachusetts 

regulat-ions, and a coherent. management. policy regarding eelgrass beds 

should be formulated, especially because eelgrass is declining in some 

Pays. Because salt marshes are rigorously protect.ed in Massachusetts, 

as maps of eelgrass abundance become available, the question will arise: 

should eelgrass beds be regulat-ed as carefully as salt marshes? To 

answer this question, comparisons between the two communities can 

highlight potential management strategies. 

Eelgrass beds are more abundant. and productive than salt marshes, 

and are a dominant feat.w-e of nearshore waters in Buzzards Ray. These 

two ecosystems are host to different communities of organisms, and each 

serves a different. ecological role. Salt marshes build dense layers of 

peat over decades and centuries which become an intrinsic part of the 

stability and biology of those communities. Eelgrass beds do not form 

peat mats, and although they change the chemist.ry and biological 

components of the sediments !Orth, 1973, 19771, the time to creat-e an 

eelgrass habitat- after init-ial colonization is short.er than the time to 

create a mature salt marsh community. Furthermore, the range of 

habitats that eelgrass can colonize is more diverse and expansive than 



the habitats available to salt marshes. Some eelgrass beds are seasonal 

or may appear on marginal habitat. only intermittently. 

Given t-hese characteristics of eelgrass beds, t-he main priority in 

regulating physical dist-urbances should be to prevent. alterations to the 

environment t-hat permanently eliminates eelgrass habitat. Dredging and 

const-ruction in shallow, poorly flushed bays is especially critical 

because water transparency in these areas is usually poor, and channels 

dredged for boats are often so deep and so disturbed that eelgrass can 

never grow t.here, and habitat area is lost. Construct-ion of a single 

private boat channel may result in the removal of only 5 %  or less of 

existing eelgrass cover in a bay, but permitting channels t-o he dredged 

to every priv3t.e dock may result in intolerably large losses. 

Small physical dist.urbances like eelgrass removal during shellfish 

harvesting with rakes or tongs are probably unimportant for bed survival 

under low intensity (Costa, 1988, and in prep.), but high intensity 

shellfishing ef fort-s, or cont-inued dredging from hoats can remove large 

areas of eelgrass beds, as well as increase sediment resuspension and 

decrease water transparency. 

Past declines of eelgrass due to physical removal, however, have 

been less important. in P,.lzzards Pay as a whole, than losses due to 

general declines in water quality. This is understandable because 

eelgrass beds are subtidal, and their distribution is light limited. In 

contrast, protecting salt marshes from nutrient. loading is rarely an 



issue, because salt marsh product.ion is enhanced by added nutrients 

(Valiela et al., 1 9 7 5 ) .  

Because water quality declines are often due to many sources, and 

often difficult. to q1.1antify or assess, some managers view protection of 

eelgrass beds from water quality declines as uneconomical or unworthy. 

This view is short sight.ed, because eelgrass beds are closely linked to 

the ecology of coastal waters. Many other species besides eelgrass are 

also affect.ed by wat.er quality declines or disappearance of eelgrass. 

Beaches and shellfish beds may be closed due to fecal coliform 

contamination. Shellfish habitat may disappear because dense growths of 

drift algae form an impenetrable layer preventing oxygenated water from 

reaching the bottom (Lee and Olsen, 1 9 8 5 ) ,  smothering bivalves and other 

infauna. This dense growth may create such a high oxygen demand during 

quiescent summer periods that. anoxic events nay occur resulting in fish 

kills. Excessive algal growth somet.imes release displeasing odors or 

cover beaches, making them unaesthet.ic. Other synergistic effects are 

now being realized. Algal growth, decreased water transparency, and 

. nutrient loading facilitates fecal coliform survival or even promotes 

growth (Heufelder, 1985 )  . 
Thus, eelgrass beds are merely one component. of coastal waters 

that are sensitive to declining water quality. In many areas, the loss 

of eelgrass could have been used as an early warning for more damaging 

changes that. were to occur; that. is, eelgrass bed declines may be used 

as a tool for diagnosing the "health" of a hay. Protecting water 

quality should be a primary goal of coastal managers, not only because 



e e l g r a s s  beds  a r e  p r o t e c t e d ,  b u t  b e c a u s e  o t h e r  v a l u a b l e  r e s o l l r c e s  a r e  

p r o t e c t - e d  a s  well. 

Water q u a l i t y  p r o t e c t i o n  

D e c l i n e s  i n  w a t e r  q u a l i t y  a r e  due  t o  many s o u r c e s ,  some of  which 

a r e  d i f f i c u l t  t o  c o n t r o l .  For  example ,  r e s u s p e n s i o n  of   sediment.^ c a u s e d  

by b o a t  motor  u s e  i n  s h a l l o w  bays  c a n  o n l y  be  r educed  i f  e i t h e r  t h e r e  i s  

l e s s  b o a t  t r a f f i c ,  e n f o r c e d  s p e e d  l i m i t s ,  o r  e x c l u s i o n  zones .  Dredging 

p r o j e c t - s  n o t  o n l y  e l i m i n a t e  e e l g r a s s  h a b i t a t ,  b u t  g e n e r a t e  h i g h  sed imen t  

l o a d s .  Some o p e r a t i o n s  s u c h  a s  " j e t - c l a m m i n g M , - - t h e  ha rves t .  s h e l l f i s h  

by r e s u s p e n d i n g  l a r g e  volumes of  sediment- -could  p o t e n t i a l l y  have  s t r o n g  

i m p a c t s  on w a t e r  q u a l i t y  because  t h i s  p r o c e s s  c r e a t e s  l a r g e  sed imen t  

plumes and r e l e a s e s  ni1.trient.s from sed imen t  p o r e  w a t e r .  S e r i o u s  

q u e s t i o n s  must be  answered b e f o r e  t h i s  t e c h n i q u e  becomes widesp read .  

Land based  sewage d i s p o s a l  n e a r s h o r e  and sewage d i s c h a r g e  o f f s h o r e  

a r e  two of  t h e  most s e r i o u s  problems a f f e c t i n g  Buzzards  Bay. New 

Aedford now d i s c h a r g e s  s e c o n d a r i l y  t r e a t e d  sewage o f f s h o r e .  The t u r b i d  

plume from t h i s  o u t f a l l  i s  c o n s p i c u o l . ~ ~  from a i r ,  and t h e  s e v e r a l  hundred  

me te r  wide plume o f t e n  s t r e t c h e s  1 0 0 0 ' s  i n t o  w a t e r s  of n e i g h b o r i n g  

towns.  

S m a l l e r  o u t f  a l l s  from s t r e e t  run-off  a r e  common t h r o u g h o u t  t h e  

r e g i o n .  I n  some b a y s ,  n u t r i e n t .  i n p u t s  t h r o u g h  t h e s e  i s  s m a l l  compared 

t o  o t h e r  s o u r c e s  ( V a l i e l a  and Cost .a ,  i n  p r e s s ) ,  bu t  t h e y  may b e  

i m p o r t a n t  s o u r c e s  of  pa thogens  and o t h e r  p o l l u t a n t s  ( H e u f e l d e r  , 1985)  . 
A more widesp read  problem i n  t h e  r e g i o n  i s  t h e  s i t i n g  of  s e p t i c  

t a n k s  n e a r s h o r e .  One of  t h e  d i f f i c u l t i e s  w i t h  c o a s t a l  management i n  



Massachuset . ts  i s  t h a t  n u t r i e n t s  a r e  no t  c o n s i d e r e d  p o l l u t a n t s .  Sept. ic  

t a n k s  and l e a c h i n g  sys tems  a r e  des igned  t.o r educe  con tamina t ion  of 

b a c t e r i a l  pathogens  i n t o  groundwater ;  even a  p r o p e r l y  cons t - ruc ted  s e p t i c  

t a n k s  r e l e a s e  l a r g e  volumes of n u t r i e n t s  i n t o  t h e  groundwat.er. When t h e  

Sta t .e  c o n s i d e r s  an  a p p l i c a t i o n  f o r  a  s e p t - i c  t a n k  n e a r s h o r e ,  i t  c o n s i d e r s  

o n l y  t h e  impact of  a  s i n g l e  proposed p r o j e c t  on p u b l i c  h e a l t h ,  r a t - h e r  

t h a n  t h e  e f f e c t s  of s i m i l a r  p r o j e c t s  on wat.er q u a l i t y  and n u t r i e n t  

l o a d i n g .  Because i t  i s  d i f f i c u l t  t-o demons t ra te  that .  n u t r i e n t s  from a  

s i n g l e  s e p t - i c  w i l l  have a  d e l e t e r i o u s  impact. on a  bay,  such p r o j e c t s  a r e  

u s u a l l y  approved,  even i f  s e r i o u s  wa te r  q u a l i t y  d e c l i n e s  would occur  i f  

e v e r y  p a r c e l  of l a n d  a long  s h o r e  were s i m i l a r l y  deve loped .  

P r e s e n t l y ,  Massachuset . ts  g u i d e l i n e s  s p e c i f y  that .  t h e s e  sys tems may 

n o t  be p l a c e d  w i t h i n  1 5  m (50 f t )  of wet-lands o r  b o d i e s  of w a t e r  ( t h e  

" s e t b a c k " ) .  Many towns have set .  t h e i r  own s t r i n g e n t  s e t b a c k  bylaws; 

because  t.he s t a t e  r e g u l a t i o n s  a r e  viewed by many a s  inadeq i l a te  t o  

p r o t e c t  t h e  p u b l i c s  i n t e r e s t .  i n  t h e  coas t . a l  sys tem.  Th i s  i s  a  p o s i t i v e  

s t e p ,  h u t  what i s  needed i s  town p l a n n i n g  boards  t.o s e t  maximum n u t r i e n t  

l o a d i n g  limits f o r  w a t e r s h e d s ,  and S t a t e  managers t o  a c c e p t  n u t r i e n t  

l o a d i n g  a s  a  form of p o l l u t i o n ,  and hence r e g u l a t e  i t .  



Appendix I--Repositories of aerial photographs and nautical charts used 

in study. 

Aero Service Division 

Western Geophysical Company 

8100  Westpark Dr. 

Houston, TX 77063 

( 7 1 3 )  784-5800 

Col-East, Inc. 

Harriman Airpnrt 

North Adams, MA 018.30 

(41.3) 664-6769 

Lockwood, Kesseler b Rartlett, 

Inc. 

1 Aerial Way 

Syosset, NY 1 1 7 9 1  

(5161 838-0600 

Lockwood Mapping Inc. 

1 Aerial Way 

Syosset, NY 14623  

WHO1 Woods Hole Oceanographic 

Institution 

Woods Hole, MA 02543  

( 6 1 7 )  548-1400 

James W. Sewall Co. 

1 4 7  Center St. 

Old Town, ME 04468 

( 2 0 7 )  827-4456 

Town offices in Falmouth, Bourne, 

Wareham, Dartmouth, New Redford, 

Fairhaven, Kattapoiset.t; and 

Marion 

New Redford Whaling liluse~!m 

New Redford, MA 02740  

Woods Hole Oceanographic 

Institution 

Document Archives 

Woods Hole, MA 02543 

( 6 1 7 )  548-3705 

Agricultural Stabilization and 

Conservation Service 

Aerial Photography Field Office 

US Department of Agriculture 

2222 W. 2300 South 

PO Rnx 30010 
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NOAA 

Rnckville, MD 20852 

Massachusetts Geodetic Survey 

Boston; HA 
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