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INTRODUCTION

Great Wass Island is located in cold temperate waters of the
western North Atlantic Ocean. Charécteristic éssemblages_of marine
invertebrates (animals without backbones) irhabit this region which
iskcommonly called the boreal zone. The bofeal‘zone extendé from
Cape Cod to Labradorb The principal center of these assemblages of
invertebrates occur in this regibn.~ Tempereture is the principal
controlling factor in determining species distributions.- The waters
of this region are warmer than those in the arctic yet cooler and less
seasonally variable than those south of Cape Cod.

Thé purpose of the present survey is tc document and characterize
" the invertebrate fauna in and around the Great Wass Island preéerVE-
The intertidal shores (between high and low tide) were examined

(see Figure l)‘és well és the semi-enclosed subtidal area known as
"The Pond"” (Site 19). Fish present in the intertidalAzone are also
inéluded'in the survey. This report'représents a summary of data
cbllected at Great Wass Island. Complete dzta are available from
the aﬁthor. |

The intertidal zone is principally bedrock ranging from very
low slopes.on the eastern shore (between Sites 4 and 5) to vertical
'6r nearly vertical biuffs (20-30 meters high) on the southern shofe

(between Sites 7 and 9 and near Site 12). Boulder areas are intex—
spersed in between bedrock areas (e.g. Sites 6, 11 and 14). Cobble
and gravel areas are found in the high intertidal zone of some
shores. Mudflats are present in Sites 1 and 16 and around the

shore of "The Pond"” (Site 19). A sand flat was present at Site 20.



GREAT
WASS
ISLAND

Figure 1. Sites sampled at Great Wass Island.




METHODS

Eifteen sites were examined in the Great Wass Island preserve
during the summer of 1979 (Figure 1). ‘'Eleven sites were intertidal
rocky shore, three were intertidal flats (two mud and one sand) and
one was subtidal unconsolidaﬁed bottom or flat. Proposed sampling
sites were ¢hosen by Dr. Robertvﬁadas at the University bf Maine
with intent of giving a thorough coverage of the intertidal habitats

re?resented in and adjaceht to the preserve.v We varied his design

‘by adding a subtiaal site in "the Pond" (Site 19, Figure 1) and a

sand flat (Site 20, Figure 1), consolidating the closely spaced

sites (6 and 7, Figure 1), and dropping four of his sites (8, 13, 17-
and 18). Two of thé.ﬁroposed sites (17 and 18) were out of the pre-
serve and upon brief exémination appeared to have low species
diversity. Site 8 was inaccessible because the interfidal zone was
vertical (i.e. cliff). Site 10 was ipcluded qualitatively in "the
Pond" species list and Site 13 was omitted due to combined constraints
of time and weather (i.e. waves).

After an initial examination it was determined that a qualita-
tive survey bf the rocky shore habitat would yield the most meaning-
ful results. The original plan had been to do percent cover but
the rocky shores of Great Wasé Island are dominated by algae.
Therefore, in most areas percent cover of invertebrates would bé
relatively low. Relative abundance using the definitions‘(Table 1)
outlined in Critical Areas Planning Report No. 55 (Doggett et al,‘

1978) was noted.- Any animal which could not be readily identified



Table 1.

' pefinition of relative abundance terms.

Dominant - extremely abundant and visually
' obvious.
Common = - readily found with just a cursory.
examination. ’
Uncommon - not readily found with a éursory examination,

but present regularly enough so more than one
individual can be located after a relatively
thorough search. '

Infrequently found - very few individuals, if any, are
found after a relatively thorough
search.



in the field was collected and returned to the laboratory.
Two (Sites 1 and 16) of the intertidal flats were sampled
quantitatively using a 0.031 m (1/32m2[ quadrat to a depth'of
15 cm. The subtidal samples were taken with a ponar grab (0.044m2).
The grab did not work properly; therefore, the abundances of indivi—
duals would represent a low estimate of acfual abundances. All |
quantitative samples were sieved through a 1 mm mesh screen. The
iﬁtertidal sand flat (Site 20, Figure 1) was sampled qualitatively
because of the distance one would have to transport éamples was
egcessive. All samples were preservéd in 70% ethyl alcohol.
| The samples were collected and sites examined during two one
week trips in June and July, during the lowest tides of the month.
Sampling datés and tidal heights (relative to mean low tide) are
given in Table 2;> Three sites (6/7, 11, and 14) wﬁich appeared to
’be very diverse were chosen to be re~exaﬁined in September for
seasonal changes. The weather (foé, rain and waves) hampered the
sémpling operation to some extent.  In September the shorter days
were a problem since the length of time oné could sample during low
tide was limiéed.by darkness.
In determining the most importantAspecies in a group of stations,

a simple rank analysis (as used in ranking the top 20 football teams)
was used to reduce the influence in abundance rankings of species |
which occur in moderate numbers at a largé number of stations. .By
using a rank analysis, oten called a bioindei, elements of both
abundance and frequency of occurrence can be incorporated into one-

measure. The five-point system as used here assigns five points to the



Table 2.

Site (seé Figure 1)

1

Voo W N

Sampling dates and tidal heights (relative to mean low
tide) for sites at Great Wass Island (1979).

6/7

6/7 reVisited

9
11
11
12
14
14
15
16
19

20

revisited

revisited

Date

6/13

7/13

6/11
7/12
7/12
6/10
9/8

7/10

6/13

9/9
6/9
7/11
9/8

6/12

6/14

6/14 -

7/11

Tidal Height

-0.3
=1.7
-0.1
-1.8
-1.8

0.1

-1.4

-1.4

-1.7

high tide



. to the most ébundant species at a given station, four points to
the next most abundant, and so on to the fifth most abundant.

When the scores of the 5 most abundant 'species (from each station)
are added from all stations, the ranking which is produced is

corrected for species that populate limited areas densely.



ROCKY SHORES

The most obvious difference between the rocky intertidal zone
of Great Wass Island and other rocky ;hores in Maine is the lack
of a barnacle zone. The barnacle zone is one of the most charaé~
teristic features of exposed rockyAshores in boreal waters. Although
barnacles*aré common at every rocky shore site, the barnacle zoﬁe'
is ﬁndeveloped on the eastern (Sites 3,4,5 and 6/7) and southern
(Sites 9,11,12 and 14) exXxposures. Site 15 is the only érea which
has a barnacle zone which would be considered to be typical of
Maine's rodky shores. A patchy barnacle zone is present at site 2.
The reasons.for the lack of a barnacle zone are unkhown; however,
the zone was more developed along the less exposed shores (in the
area of Sites 15 and 2). Possiblf some factor related to exposure
is responsible for this anomaly.

Anoﬁher characteristic feature of exposed rocky shores in Maine
is a mussel mat in the lower intertidal zone. The mat is composed of
dense populations of juvenile mussels under which live a variety of
animals including hairworms (nematodes) aquatic earthworms (oligochaetes)
and scudk(amphipods). The only mussel mat present at the rocky shore
sites at Greét Wass Island is at Site 2. However, at this site 7
the mussels are adults inhabiting a few localized areas. Possibly
the wave action is too great or too.frequent to allow mussel ﬁats
to develop.

Aside from the differences noted above, rocky shores of Great )
Wass Island havé a suilte éf species which are typical of rocky shores

of Maine. Eighteen taxa were found at all rocky shors sites sampled

on Great Wass Island (Table 3). Common names, principal location
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in the intertidal zone and relative.abundancé are also giyen in
Table 3. With the exception of Nucella lapillus, Gammarellus
angulosus, Hyale nilssoni, Henricia spp. and Buccinum undatum,

all of these species were found at‘all‘rocky shore sites sampied

‘ alohg the entire coast of Maine in a previous study. (see Doggeté

et al, 1978). Nucella lapillus, Gammdrellgs anguiosus and Hyale
nilssoni were preéent at all but one of the twelﬁe sites sampled

by Doggett et al (1978). Although Henrieia spp. is not as regularly
found along the coast of Maine (see Doggett et al, 1978) as at

Great Wass Island, it is considered to be a widely distributed and
relatively common rocky shore inhabitant of Maine.‘Buccinum undatﬁm
was not found at any of the rocky intertidal sites sampled by |
Doggett et gl (1978). This épecies is more éommonly foﬁnd on shallow
subtidal bottoms than in the intertidal zone,

Tﬁe garland hydroid (Sertularia pumila) was the only species
which was found at all sites sampled by Doggett et al (1978) which
was not found at all sites at Great Wass Island. However, this
species was present at all but two sites (6/7 and 11) on Great
Wass Island.- Other épecies which.occur regularly in coastal‘Maine.
samples (DOgéett et al, 1978) and at Great Wass Island are nemertean
worms, encrusting and erect bryozoans, the red chiton (Tonicella
ruber which is mislabelled as Tonicella marmorea in Docggett et al,
1978), the jingle shell (4nomia simplex), the arctic rock boref
(Hiatella arctica), the scuds or amphipodsb(Ampithoe sp. and Ga%marus.
oceanicus), the rock crab‘(Cancef irroratus), the green crab'(carcinué

maenas), the daisy brittlestar (Ophiopholis aculeata) and the sea
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urchin (Strongylocentrotus droebachiensis). The little shore isopod
(Jaéra spp.) and the spingtail (4nurida maritima) were more common
at other rocky intertidal sites than at Great Wass Island. ZAnenomes,
hard tube worms (Spirorbis borealis), fifteen scaled worms (Earﬁothoe
imbricata), two polychaetes (Naineris quadricuspida and lNereis
pelagica), miﬁes, isopods (Idotea ?hosphorea); sea cucumbers (Cucu—
maria fréndosa), hermit crabé (Pdgurus acadiénus) sea grapes (Molgula
spp.) and the rock eel (Pﬁolis gunneilus) were more commén and
regularly found at Great Wass Island than along»the rest of the
Maine coast (see Doggett et al, 1978). Ascidians or sea grapas may
have been more common because of the timing of the sampling (i.e. later
in the summer than previous sampling.

One hundred and twenty four species (Appendix I) were found at
the rocky intertidal sites sampled at Great Wass Island (Figure 1).
.Numbers of species found at avsingle site (see Appendix I) varied
ﬁrom a'low of 38 at Site 12 to a high of 68 at Sites 11 and 14 (see
Figure 1.) Site 12 has an almost vertical intertidal zone with a
few tidepools while Sites 11 and 14 have numerous tidepools, crevices
and boulders under and around which live numerous Species- The
mean number of species per site is 53.5. This nﬁmber is high when
éompared to number of species per site taken on other rocky shores
~along the coast of Maine (Doggett et al, 1978) using similar methods.
In the Critical Areas study the mean number of species per site was
32.2 and the raﬁge was from 19 to 42. ‘ -

Few seasonai aifferehces between summer and fall were apparent.

Ascidians were much more common while isopods (Idotea phosphorea)
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and rock eels (Pholis gunnellus) were less abundant in the fall.
All other species appeared to be in similar abundances and locations

as they had been in the summer.



INTERTIDAL FLATS

The species found in the interﬁidal flats of Great Wass Island
are generally found in flats throughout the state of Maine. The'
weighted relétive abundance (see Methbds) of invertebrates found at
Three Falls Cove (Site 16) and the Mud Hole (Site 1) are given in
" Tables 4 and 5, respectively. Many of the same species arevfound on
both lists, and of the Species'ﬁhich ranked higher fhan 10 only one
‘species (Eteone Zonga) is not found in similar abundances at bofh sites.
Oligochaetes (agquatic earthworms); the amphipbd, Corophium volutato?;-
the baltic clam, Macoma balthica; the sand worm, Nereis virerns; and
the soft shellvclam, Mya arenaria aré all important and abundant
‘components of flats in Maine.

Three Falls Cove is more diverse than the Mud Hole, 40 vs 19
species (Appendix I). The ledge areas which create the falls at
Thfee Falls Cove harbor a variety éf.species and create enough water
flow to Sustéin'beds of musselé. At the Mud Hole there is only one
falls area where abundant mussel beds are also found. A number of
the species at Three Falls Cove are probably washed on to the flats
from the many neighboring leage areas.

Mean'numbers of species per station of the two Great Wass Island
mﬁd flats is low when compared to other mudflats in Maine (Table 6) .
Possibly, the samples taken at Great Wass are not large enough or
replicated ehough for a valid coméarison. However, the only other
‘sampleé taken in eastefn Maine also had low numbers of speéies. | )

Mean numbers of individuals pex m? are within the rénge‘represented
at other mud flats in Maine (Table 6). At the two Great Wass flats
‘mean numbers of individuals pef n? compare closely, while mean

numbers of species reflects the higher diversity at Three Falls Cove.



Table 4., Rank Score Analysis for Three Falls Cove

(Highest possible score 55)

Taxa

IOligochaeta

Eteone longa
Corophium volutator
Nemaﬁoda

ﬁérefs virens

Mya arenaria
Mytilus edulis
Paraonts gractlis
Streblospio benedictt
Agldophamus sp.
Arictdea jeffreysii
Gammarus oceaﬁicus
Polydora sp.

Macoma balthica
Acmaea testudinalis
Jaera sp.

Edotea triloba
Clymenella torquata
Nephtys caeca
Eteone flava

Littorina 1littorea



Table 5. Rank Score Analysis of the Mud Hole

(highést possible score’ 60)
Taxa

Corophium volutator
Oligochaeta
Nematoda

Nereis virens

Mya arenaria
Ceratogogonidae
Streblospio benedicti
- Aglaophamus sp.
Eteorne longa
Macoma balthica
Exogone hebes
Nephtys pictd
Tharyxz acutus
Unidentified Mysid

Nephtys caeca
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Table 6. Comparison between mean numbers of sp%cies.per station

and mean numbers of individuals per m“ in mud flats at
Great Wass Island and other mud flats in Maine.

Site Numbers oflépecies Numbers of.Individual:
: . per station ‘ per m
mean range . mean range
Great Wass Island-Total 7.3 3-14 3818 256 -7872
Mud Hole (Site 1) 5.8 | 4-7 3680 288-6944
 Three Falls Cove (Site 16)9.0 ’ 3-14 3968 - 256-7872
Other Maine Sites-Total 17.5 6-30 7345 ~ 404-52392
Kittery 18.4 15-22 1050 624-1632
Casco Bay | 19.1 13-26 5552 404-19920
Boothbay Harbor 18.8 14-21 4946 648-10380
‘East Friendship - 21.3 16-30 22322 . 2404-52392

Addison 9.1 6-11 - 2069 1448-3232
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The sand flat, althoughvinadequately sampled (qualitative)
contained many species which are typically found on sand flats,
such as the bamboo worm, Clymenella torquata; the soft shell clam,
Mye arenaria; and the sand shrimp, Crangon septemspinosa. The only
species found in obvious abundance (from.fecal_mounds) which is
not as commonly found on other flats in’Maine waé the lugwofm

(Arenicola marina).
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SUBTIDAL UNCONSOLIDATED BOTTOM, "“THE POND"

Since few subtidal samples have been taken in eastern Maine,
it is difficult to determine whether or not the fauna found in "The
Pond" is unusual compared to the subtidal fauna of the region.
Theréfore, it is intended'that these data document the existence and
relative abundance of the species present (Appendix I and'Table‘S,
respectively) . |

The mean numbers of individuals per mziih "The Pond” is high
(mean 2498, range 318-7273) in comparison to the only othef similér
study at similar depths in»Maine, in-the Sheepscot estuary (Larsen,
1979). 1In the Sheepscot the mean number of individuals perx@-nms
771, (range 113-6,789). The higher density, even though the»sampling
was inadequate, may be due to the fact the "The Pond" has dense
eelgrass beds. Mean number of species per station, héwever, was
much lower at Great Wass Island than‘in the Sheepscot estuary, 7.7
(range 4;11) vs. 19.4 (range 12-27) respectiﬁely. Sampling deficien-

- cies may explain this difference.



Table 7. Rank Score Analysis for "The Pond"

(Highest possible score 50)

Taxa

Oligochaeta
Pontogentia inermis
Corophium bonelli
Aglaophamﬁs sp.
Phoxocephalus:holbolli
Nereis virens
Nematoda
Exogone hebes
CaZZiopﬁs Zaeviésculus
Edotea triloba
Scolecolepides viridis
Mysis mizta

" Harmothoe imbricata
Nemertea
Lacuna vincta
Nephtys ineisa
Nephtys squamosa
Polydora ligni

Macoma balthica
Littorina Littorea
Mya arenaria
?Scolelepis squamata
Phyllodoce maculata

Pholoe minuta

Score
45.00
29.b0
16.50
15.00
10.75

7.63

5.50

4.50

3.50
3.00
1.50
1.50

1.00

. 1.00

20
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SIGNIFICANT FAUNAL SPECIES AND SITES

A number of species collected at Great Wass Island are considered

to be significant because they are infrequently found in the inter-

tidal zone, particularly in regions west ofiMount Desert. None of the

significant species occur on the flats.

Species

Teclia felina
Terebratulina septentrionalis
Ishnochiton albus
Bucecinum undatum
Margarites groenlandicus
Puncturella noachina
Skeneopsis planorbis
Velutina laevigata
Ancula gibbosa
Coryphella rufibranchialis
Lamellidoris aspera
Lamellidoris fusca
Lamellidoris muricata
Crenella glandula
Musculus niger
Amphitrite cirrata
Potamilla reniformis
Lepas anatifera -
Mysis mizta

Neomysis americana

Hyas araneus

Pagurus arcuatus
Amphiopholis squamta
Boltenia ovifera
Halocynthia pyriformis
Neoliparis atlanticus
Ulvaria subbifurcata

They include thé following:

Common Name

Silver spotted anenome
Northern lamp shell

White Chiton

Waved welk

Pearly top shell

Linne's puncturella (limpet)
Gastropod

Gastropod

Nudibranch

Red gilled nudibranch
Dorid nudibranch

Dusky dorid nudibranch
Muricate dorid nudibranch
Glandular bean mussel
Black musculus (mussellike)}
Terebellid worm

- Sabellid worm

Goose necked barnacle
Mysid shrimp

Mysid shrimp

Toad (or spider) . crab
Hairy hermit crab
Dwarf brittle star
Stalked sea squirt
Sea peach

Sea snail (fish)
Radiated shanny (flsh)

The pearly top shell (Margarites helincinus), the maned nudibranch

(Aedlida papleosa), the bushy backed nudibranch (Dendronotus frondosa),

the lentil sea spider (Anoplodactylus Zentus), the white synapta sea ~

cucumber (Leptosynapta- tenuis) and the blood drop sea squirt (Dendrg-

dea carnea), are also of interest,

although they are more commonly

found at other locations than the species listed above.
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Some of thé species are significant because of their unusual
body forms, color or beauty. The Silver spotted anenome, the north-
ern.lamp shell; pearly top shells, the‘nudibranchs, the anencme-like
terebellid and sabellid worms, the stalked and blood drop sea séuift,
the peach and the poly-wog like sea snail are examples. Others are
of particular interest because they are either more abundént or occur
more regularly than at most other focky shores on the cdast of Maine.
These species include the white chitén,‘the waved welk, the dorid
nudibranch (LameZZidbris aspera), the terrebellid worm, toad'crabé,
and dwarf bfittle stars. The only other sites onvMaine's rocky shores
which have comparable numbers and variety of significant species occurs
in Cobscook Bay, particulérly at Crow Neck. |

The northern lamp shell (Terebratulina septentrionalis) is of
particular interest because it is a representative of a group which
peaked in abundance and diversity 400 million years ago in the
Devonian era. Of the 200 genera which lived then only few speciés
remain on the Atlantic coést of North America. Brachiopods héve
‘been supplemented by more specialiéed Eenthic invertebfates, princi-
pally bivalve molluscs; (Gosner, 1971). The only place outside the
Quody regipn that brachiopods have been found intertidally is at
Great Wass Island (Site II). Because of the presence of brachiopods,
the Critical Areas Program of Maine intends to register the site as
a ¢ritica1 area (H. Tyler, Maine State Planning Office, personai
communication}.

Although allrrocky sites have a relatively high diversity (see
Rocky Shores), two sites, 11 and 14 have a particularly high diver-

sity (see Appendix I). These sites also harbor many of the signifi-

"cant species listed above.
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The unusual large size of some invertebrate species“was also
noted. At Sites 3, 12 and 14 (Figure 1), the pefiwinkle Littorina
Littorea was particularly large and at Site 14, the starfish, Asterias
vulgaris was larger than other popﬁlatipns of this species. Abnormal-
ly large species also occur in Cobscook Bay. The lafge size may be
due to a number of factors including slower growth to maturity
because of low temﬁeratures, extremely good feeding conditions and
parasitism (C. Scheaffer, University of Conneéticut, personal

communication).
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FACTORS INFLUENCING FAUNAL DISTRIBUTION AND DIVERSITY

All animals living in the intertidal zone, with the exception of
mites, spiders and insects are of marine origin. In 6rder to live in
this zone their particular physical requirements (water, temperature,
salinity, etc.) must be met. The'phygical requirments of inveréebrates
vary by species. The.threat of dessication or drying out is the |
biggest problem for intertidal invertebrates. Generally, those
-species living higher in the intertidal zone are mdre adapted to
the stress of being out of the sea for longer periods of‘time than
those speciés living in the lower part of the zone. More species can
adapt to stresses of the lower intertidal zone tﬁan higher intertidal
ievels. Hence, the greatest intertidal di&ersity occurs in the low
intertidal zone. |

The following discussion outlines physical factors which are
influential in deterhining the number of species (species diversityj
which inhabit the intertidal zone, principally the lower intertidal
zone. The way in which these factors effect species diversity and
allow for the unusual occurrence of subtidal organisms in the inter-
tidal zone of Great Wass Island is discussed.

Substrate heterogeneity is an important factor controlling
species‘divefSity. Boulders, crevices, cracks and tidepools prof
vide protection from being washed away by-waveé or consumed by pre-
dators. These irregular surfaces retain water when the tide’is out
so that the individual animal is exposéd to fewer extremes in tem-
perature, salinity and available moisture. The importance of sub- N
strate heterogeneity to spécies diversity is demonstrated by the

results of the present study. Sites 6/7, 11 and 14 have many boulders
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and tidepools and have the highest number of species. Site 12 has
little substrate heterogeneity and the lowest number of species for
rocky shore sites sampled (see Appendix I and Figure.l).

Other factors which may be importént in determining the number
of species which can inhabit the southern shores of Great Wass Island 
(Sites 12 and 9) are slope and wave action. The steeper the slope
the faster the rocks will drain and animals present will be subject
to dessication. Site 12 had the steepest slope of the areas
sampled; followed by Site 9. Most of the area along the south shore
of Great Wass Island is vertical or nearlylﬁertical and therefore
would be expected to have a low species diversity. Also, wave action
and surge along this nearly vertical shore may be too extreme to
‘allow many speciés to live.

Another important factor in determining species diversity is wave
action. Waves break on the shore aﬁa wash over or splash onto inter-
tidal elevations above the instantaneous sea level. Therefore,
even when the tide is out moisture to prevent dessication ié_delivered‘
by waves. This is particularly important in the low intertidal zone
where waves cpmbined with a heterogeneous substrate allows animals
which normally only- live in the subtidal zone to exist. The'larger
" the waves, the more pronounced the effect. The shores of Great Wass
Island are exposed to large waves and frequent wave action. The wave
action may, in part, allow moxre diverse assemblages.of animals to
inhabit the shores of Great Wass Island than other Maine rocky shore -

sites (see Doggett et al, 1978).



Wave action at the level which occurs at Great Wass Island also
precludes the formation»of heavy winter ice. Heavy ice can suffocate
intertidal organisms at low tide. | |

Temperature is a significant facto} in determining the diséri~
bution and abundances of benthic invertebrates. The area north of
Penobscof Bay has coid summer surface water temperatures (<12°C;'
Figure 2) and is subarctic in nature'(Bousfieldvand Thomas, 1975).
fhis‘is the only area df this type south of Labrador and is unique
in the continentai United States. The species present in this region
reflect this unigque énvironment. The cool summer temperatures which
decrease the threat of dessication allow some of these unusual species
to inhabit the low intertidal zone.

Fog, partiéularly during the summer, insulates intertidal
organiéms from dessiéation and allows less hardy species to live in.
the low intertidal zone. Eastern Maine (records are for Eastpdrt)
has three times as much fog as Portland (TRIGOM, 1873).

The large tides (range 3.5m or 11.5 ft.) at Great Wass Island
may have an effect on speciés diversity by creating a large inter-
tidal zone. Large areas are more diverse than small areas, beqause
there is simply more room for biologicai interactions to develop.

Stress and reduced salinity (less than 30.9/00) andfinéreased turbid-
ity (particles suspended in the water) may limit the number of species
which can survive. The effects of these factors in the vicinity of
Great Wass Island seems minimal. Localized effects of salinity | -
reduction may be present where streams (intermittent or constant)

cross the intertidal zone (e.g. Site 16, and near Site 6).
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Factors which have an unknown effect on species distribution

. at Great Wass Island are currents aﬁd upwelling. Currents distribute
the young of many invertebrate species. Upwelling which is believed
to occur‘in eastern Maine brings.nutriénts from deeper waters of the
Gulf of Maine to the surface, thus, potentially increasing productiv-

ity (e.g. increasing levels of growth of algae Or'phytoplankfon).
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‘ MANAGEMENT RECOMMENDATIONS

Presently there appears to be nothing threatening invertebrate
populations of Great Wass Islaﬁd. When the public becomes aware of
the variety and unusual occurrences of intertidél invertebrates
present, they may be a possibility thaé overcollecting could ccéur.
Collection of these significant species should be discouraged. It
is also recommended that Sites 11 and 14 be designated as Cfitical.
Areas by the Maine’Critical Areas Program because of the high
diversity of species present. *

Harveéting of clams and worms disrupté the inveréebrates living
in the flats. .The extent of fhis disruption is unknown and should
be examined. Until this examination of disruption takes place,
harvesting should be discouraged. Since none of the unusual specieé
found at Grea£ Wass Island occur in the flats, a ban on the harvesting
of clams and worms ﬁould have no effect on populations of these |
unusual species.

"Harvesting of periwinkles (Littorina littorea) has an unknown
effect on other iﬁvertebrate species. Periwinkles graze on algae
and keep rocks cleaned so that other typés of algae (e.g. Chondrus
vcrispus or Irish moss) can become established. Thesé other algaey
(e.g. Irish moss) prévide protection or substrate for some intertiﬁal
invertebrates.

The role of periwinkles in relation to other rocky shore inhabi-
tants is unknown and should be studied. Although periwinklesvaie
extremely abundant at some sites (e.g. Site 11), it would take a | -
relatively short time to deplete this resource through ccmmercial
harvesting. The recovery time of periwinkle populations is also
unknown. Because of its potentially close links with other less
common rocky shore inhabitants the harvesting ofbperiwinkles should

be banned.
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Harvésting of seaweed (Irish moss Chrondrus erispus and
rockweeds Ascophyllum and Fucus) should also be banned. When
seaweeds are harvested the animals iniand around the algae are
disrupted or destroyed. The removalvoé kelp (Laminaria sp.) woﬁld
be particularly destructive because of the wide variety of speéies
which inhabit their holdfasfs.

The most pressing problem at Great Wass Island is the potential
destruction of'terrestrial vegetatioﬁ on and along the péths. The
quickest route to most of the intertidél sites of interest is via
the paths. Therefore, as more interest develops in the intertidal
fauna of the preserve, more destruction.of terrestrial vegetation
will oécur. The paths need to be upgraded so thét visitors will

follow them and avoid stepping on vegetation in the process of

avoiding bogs and wet spots.



31

REFERENCES

Bousfield, E.L. and M.L.H. Thomas. 1975. Postglacial
changes in distribution of littoral marine inverte-
brates in the Canadian Atlantic region. Proc. N.S.
Inst. Sci. 27, Suppl. 3, 47-60.

Doggett, L.F., P.F. Larsen and S.C. Sykes. 1978. Intertidal
bedrock areas of high species diversity in Maine and their
relevance to the Critical Areas Program. Maine Critical
Areas Program, State Planning Office, Planning Report
No. 55, Augusta, Maine 106 pp. :

Gosner, XK.L. 1971. Guide to Identification of Marine and
Estuarine Invertebrates: Cape Hatteras to the Bay of
Fundy. Wiley-Interscience, New York. 693 pp.

Larsen, P.F. 1979. The shallow-water macrobenthos of a
- northern New England estuary. Mar. Biol. 55:69-78.

Larsen, P.F. and L.F. Doggett. The ecology of Maine's
intertidal habitats: A handbook for resource planners
and managers. State Planning Office, Augusta, Maine. 225 pp.
{In Press) :

TRIGOM 1973. Literature review of the marine environmental.
data for Eastport, Maine. The Research Institute of
the Gulf of Maine, South Portland, Maine. Publ. 2A.

130 pp.



APPENDIX

T

Species List for Great Wass Island

32



33

6T

3eTd
TepPTIAns

X S2Y3UTWTAYAIRTY PITFTIUDPTUN
X X X , papwoav pupqdojop

sayjuTwisyijeTd umTiyd

x x X x ueozoapAy PaTITIUSDPTIUA

X _ | X x X ox x . V¢ owousuy paTITIUDPTUA

X vuiraf »11v8g

. X X % . x X ¥X X X , v72und vravINGLBS
X X , x 272UD8 WNIPILLDN

X X x x 717928 8130DpouUngy

eTIRPTUD WNnTiyd

X X BIDFTIOL POTITIUSPTUA

x X vav1720 pvydhog

X x saptrofiagoq uwszomowxmq

x % x x X X X X ¥ X paosuvd DILPUOYDLLDY

BpI9FTIOL umTAUg

02 9T T ST PT 2T Tt 6 L/9 S§ v € ¢
[ » b . —~ ’ o

IBTL TePTIIDIUL C3e3TqeH AMOOY Tepraxsjur
| (* o2anbtg uo pojeorpur se patdues mmuwm 93VOTPUT SIIQUNN)

@amﬁmH sseM 3r2IH I0F ST satoads , I xXTpuaddy



X X X X X X X X X - aoqna uNNmum:o&,
X 4 X 8NQIY UOLLYDOUYDST
evxoydooe1dATod Sseld
| BOSNTIOW wuntiyg
x mvNc:cm&%:mw&mm DULINIDIGIXD]
epodoTyorag Enamsm

% pYs X X . , ~ eozodag 30919
POTITIUSPTUA

. : X X X X X X X rozodxg bBurisnaoduo
PRTITIUSPTUN

x X | *ds vaodiuvaquay
X X x X X X X X vp1dsiy vpiL7laa28Nl]
x | X , ps071d pI30077
| rvozokag umiiyg
X X X X X X x X X X X X X x : BPOJRUIN SSOTD
sayjuTWITaYosSyY umTAyg
X - X x x X X X : BO3IBWAN PITITIUSPTIUN
® X X X x x x Z9qna sNaulq
vT2000yduiyy umtiyg

6T 02 9T I ST %I 2T 1T 6 L/9 § ¥ £ T
Sscamrrmonen o L . —~— _
IeTd

* TePTIqnS  3BTJ IEpTaIelul Je3Tqen A%o0¥ TRPTIXLIUT | (penut3uod) I XTpusddy

5 e v L



35

6T

3eTd
TBPTIqng

»

X
X X X
X X

X

X
0¢ 9T T
N

3BTl TepTIIojul

T
(.—{

X
X

X X

X X

X X x X X
X X X% X X X X
X X X X X
X X - X X X
X X X X X X X
X X X X X X x
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X

YT 2T TT 6 L/9 S %

™

3BITARH AX00Y TepTaxajur

X . | vsoqqib vopnouy
vgog72dnd vparq0ody

eTysueaqoy3lstdo sseToqns
v3wbrasv] vurnay
g1quouvqd sisdoauayg
DPULYODOU D]]8dnFoUNg
8ns1nov vqOUQ
X ‘eny73doy (sepyg) Dprg20ny
SnuUlouU179y s222uvbavy
8nolpuvqusoalb 8a31avbavy
X 81722PTDS DUILO0222T
> S DIVSNIQO DULI0F22T
x uw&o%an DUILOL2]
x pRoUta DUNODY
*ds paqoupfy
X : unzopun wnuioong
pre | A. 811DUIPNIE23 DADUOY

epodoxasen sseT)

(penut3uod) I xtpuaddy



36

-

61

JeTd
TePTIANS

(%)
X X X
X X X
X

X X
02 91 T
Vo

3BTJ TepPTIII93UT

uT payses,
gengoxqevaltr x211771

epodoteyds) ssvld

X x X X X X X X X srInpa onpr3hy

X x . pruDUGLD DAK

x _ X | , x2b2u sninogny

X X X X X X X x x gnporpow 8M701PoN

vOLY37Dq DWOIDY

X %X % X X x Do2304v D1722D1Y

X vInpuvl1b v11PULY

X X X X X %X X xo7dwire viwouy

x x DEVIINOD DIWOUY
PATRATG SSeTD

X X X x YD URIQTPNN onMﬁpcm@ﬂcn

x , DIDOIINW SII0PI]TOUDT

vosnf Sia0p1772WUDT

X X X X X X x %X puadsp 81a0p2772UDT

® X X X X gnsopuouf mxgo:o&v:mm

X v 83102youvaqrfna vy1aydhaoy

PT 2T TT 6 L/9 & ¥ € 2

>

3e3TRH ANDO¥W TEPTIISD]UT (penut3zuo)) T xTpuaddy



37

X S . X x . pournbuvs vparung

x | | | - opraia pivINg

X % | vbuoq] ouos14

Dag30oD] PU0DLY

x _ . vapqf ouoo2g

X o _ A | vbuoq 81a2uU07144

| X X ; . : . vgonbaoyg v179udwhy

X X S . SNIVILLO mxuznwa&vb

X _ X X . vavgidoo v71222dp)

x : . : 128Raaffal dm@movxw

X ox X | | ‘ PULIDU D]ODIUDLY

- X | X auozsuyol azraz2ydwy

b S S x ¥ X X X X X cuc&&mu\u»maumxmsq

X ~ «ds 2zouvnyduy

X : . X X ~ seprisxeyduy

X X X . L *ds snwoydovqby

| . | eloeys4AIog SseId

epITauUUY umTiyg

6T 0z 9T I ST ¥T 2T TTI 6 L/9 § % € 2
o —— . L,

JeTd |
TepPTIQNS 3eTJd TePTIIDJUT 3elTqey A}ooy - TepTIXR3UT - (panut3uod) I xTpuaddy



32

6T

jetrd
TepTIqns

X X

X

02 9T T ST
~ s, ..

X

.o X X X X
X X
X X X X
X X X X X X X
X X X X X X

X
X X X

vpT 2T TIT 6L /9 S ¥

vanULL 20701YJ
82710vab sauovavyg
pavulwnow vuULleYdp

SuUdLLA 822I2N

.x;,x . poibvied straasy

vgouvnbs sRayday
vgo2d sAgydoy
vsioul shAzyday

vp2120 sAzyday

voavo 8sAzyday

X % ppirdsnotaponb sigauivy
X =% sngvuovnbs sngouopardaq
X PEDOLIIQUL B0YJOWIDY

DIDIYOUDLGIP DPaB2ALY
v772qVS U@m@&asm
saqay auoboxy

pxafrq1oury 8117A0sng

JeTd TepTIxajur

"

3e3TqeH AY00Y TepPTIIDUT

(ponutiuo)d) I xTpuaddy



39

x 4 _ | | mummsomaom pPaTITIUDPTUN
x _ | : ‘ m:g:md xAavyy
X X X . | . . | | 3o1pousq ordsogpqouazs
| | X x o | o unyg1a3ds spquoxidg
X % B X X X X x x | 811v2a0q 81quourdy
X X . | | vsog2s o03dg

X o . _ . : vavuvnbs sidogs7008¢
p S X | : . s1pura sapidaqoo00g
X X B 81UL0DLESDIO D]129DG
X x ple siwaofiusa cNNmEuavm
X : . w:mwN vaophiog
X o , *ds vpaophgog
| X X% snaaoydsoyd snaxiofiog
X | o X X X X vavinovw 200p0q1Ayg
| . X | *ds eo0po17hyg

6T 0z 9T I ST »T 2T TIT 6 L/9 § Vv € ¢
~ > .. >
iepTagns IRTJI TepIalx9jur 1e3TAeH AMDo0Y¥ TRPTIXSAUT , (ponutiuo)) I xTpuaddy




UT payses,

¥

mvomﬂngad I3paIQ :

40
H
=
b
b
b
»

*dds vaavp
X xR x X x .x vouoydooyd vogopr
X x . . . 0gol143 pDaoOPH
| epodOosST IX2pI0
BORIJSODRTRN SseToqng
¥ (%) vasfravup sodag
x X X X X X x X X X X x X sa2pjlouvivq snuviog
| erpadTIxT) sseroquns
BOORISNID SSBID
eaeIngIpUeR untiydqns
x , 2BaURAY IIPIO
p3 X X X X x X X TIBDY I3PIO
| mvﬂaxomné SseTd
X | , snzuaq mxmmpo@woguo:q
| | | mvﬁcomocomm unTiAydgns
m@o&oguua wnTAyg
X X ple epTInoundts umtAydg
X x X X X X X X X X x X X X . ©39RYDOBTTO "SSBTD

6T 02 9T T ST §T 2T TIT 6 L/9 s ¥ € 2
-, V. . ’ -
IeTA ~ .
* TepTaqns 3eTd TepTraIajur - 3RRTARH AMOOY TepPTIXSo]UT (ponuTtiuo)) I xTpusddy

~



X ; . A wsscaNox enqoydaooxoyd

41

X , : . | ‘u%:zws D772UOWOYDID
X : . : s25uv3w7d D22859Y0a0

X | | . snqQowoun ] mx&owzmwoanmx

p 3 . , gnojyouavuulrf snavwwvbouiravy

b4 : .  «ds ENIDUUDBOULIDY

x aDUDD DIIDK

X X X X X X X X X x % i1uosslu . 29vAy

X x x X % _ SNOIUDBDO SNADWUDY

X | . SNUDLOUIIAD] SNIADULDY

x - . : ‘ mxﬂuwxwzu sNIDUUDYH

| X X X X X X X X X X sngoqnbup snqqaeavuuvy

X x  x X | . P 8n3DSN1g0 Snapuwpbouws] ng

X X | X qozpangoa uniydoaoy
X o . X X X X | 2772u0q wniydouao)
X , | : o | gninosniaavy sndoi11v)
X | p3vo2aqna 20y21duy

X X x X X X x x - vuvwibuoq aoyzrduy

61 0z 9T T ST ¥T ¢ TT 6 L/9 § % € ¢
S et e —— -
JeTd | .
“+ TepTIqNs 3eTd TepT3ITILjuUI ~ 3maTqey L300y TepTIILIUT (ponuT3uod) I xTpuaddy

- - R
A Ty



.

~

X . DWLRIIDU DPIINUY

BIDOSUT SSBTD

o .
N X ., . A | gndavorbuoq enanbog
X ;x . | sngvnoan snanbovg

X X X X X X X X - 8nuvipvov snavbvg

X X X . snouvap sovhy

X X . vsourdswazdos uobuvapy

x X x X X X X X X % 8 DUDDIW SNULOLD Y

X xXx x X X X I X % | » §NIVIOLIL LIDOUD)

; o . , A epodeoag I9pI0

X : A . PISAW PoTITIUSPTUA

X A PUDOIXDWD S18AWODY

X . | , vazw §18AK
mmomvﬂmhz 29pao
X v *ds ppq2uadp)y

eapTTIoaden zspxoqns

X X | 4 ; podtydury paTzTIULPTUA

X X DIDIOIIL DP0LOUN

X X x X _ - sawxaul piusboiuog
61 0z 9T T ST ¥T 2T 1T 6 L/9 S % € ¢
N . ~ — _

3eTa -
+TRPTIqNS IeTd TePTIIajUI 3e3TqeH AYD0Y TepTaIIalur (penutiuop) 1 xTpusddy

e . €, ) ' R S



X X. X X
™
< % X X
P9 X X X X X X X X X
X
X
X .4 X X un‘ X = x X
= X X = x X X =
X
X X X X X X X
P, <
X X
% , _ X
6T , 02 9T T aT T 2T 1TIT1 6 L/9 s v ¢ 2
S .. S

YTePT3IANS 3BT TRPTAISIMI  3eaTqed AOO¥ TepPTIILRUI

-~
i

u%cmmxoc s1q0ydoaydp
vavuvnbe g7 0ydoryduy
epoproanTydQ sseToqns
*dds vrozauay
gravbina sv1a228Y
1189qaof 8vIa238Y
(eTTu2Anl) °*ds sviaazsy
ROPTOIDISY SsSeToqns
- BOPTOIDTTO3S SSBID

828uU21Yo0g20IP
enzouazua007hbuouzyg

BOPOUTYDH SSeTD
sanuaz vadoufisozderq
cmow:Q&%\wv&uExozb
BOPTOINYIOTOH SSBTD
e3RWISPOUTYOR umTiydg
vaap] uvassdiq
DAID] PIUOUOLLY)D

avpruobodogvaa)

(ponutiuc)) T xXTpuaddy



44

ve

6T

. 3eld
*. TePTIgns

‘.

£C

02 |
| S —

3BT TRPTIXIJUL

-

0¥

9T

1

(44

12}

ve saT1oods 3vTJI TRPTIANS , "
TR so700dg 3BTJ TEPTIXDIUT , 5
A satoads 3e3TARH ANOOY TRPTIXDIUI JO ISQUUN
G97T soToadg IO X2qunf Te3lol
89 8E 89 S¥ €9 0§ 2§ SS ¥S. 23Ts x2d sotosds 7o Toqumy
X | vavoanfiqqns pviavalf
snqyqauunb siqoyg
X | p’S ~ 8nor3upnigp  siapndi109y

s9A3YoTO31S0 SSeID

X X X X SURSOPTOSY POTITIUSPTUA
x X x X x X | -dds vynbion
X . _ sruaofraAd viyauhooqoy

X X% DoUIDD DIPOIPUD(Q
X , | vaafra0o vIUILL04

BODBTPTIOSY SS®e1d
e3BPIOYD UMTAYC

¥T 2T TT 6 L/9 ¢ 'y € 2

> g

o

3e3TqeH AMOOYW TepT3iXajur (ponur3juo)) 1 xTtpuaddy



