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INTRODUCTION

l

{

-l

Great Wass Island is located in cold t:>perate waters of the

western North Atlantic Ocpan. Characteristic assemblages of marine

invertebrates (animals without backbories) i:iqabit this regLon which

is cornrri.only called the boreal zone. The bo=al zone extends from

Cape Cod to Labraaor. The principal center of these assemblages of

invertebrates occur in this region. Temperatqre is the principal

controlling factor in determining species distributions. The waters

of this. reg5-o:n are warmer than those .in the arctic yet cooler arid less

seasonally variable than those south of Cape .Cod.

The purpose of the present .survey is tc document and characterize

' the i'nver'hebrahe fauna !n and around the Great Wass Island preser.Ve.

The intertidal shores (between high and 101!7 tide) were examined

(see Pigure l) as well as the semi-enclosed subtidal area known as

l'The Pond' (Site 19). F5,sh present in the intertidal zone are also

included in the surve2y. This report rep-reser?s a surnrnary ?of data

collected at Great Wass Tsland. Complete data are available from

the author.

The intertidal zone is principally bedrock ranging from very

low slopes on the easterri shore (between Sites 4 and 5) to vertical

or nearly vertical bluffs (20-30 meters high) on the southern shore

(between Sites 7 and 9 and near F>5..te 12) , Eoulder areas are inter -

spersed in betveen 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 presen'r in Sites l ancffi 16 and around the

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

Fifteen sites were examined in the Great Wass Ts?and preser.ve

duririr:3 fhe surmner of 1979 (Figure l). oEleven sites yyere intertidal

rocky shore, three were intertidal flats (two mud and one sand) and

one was subtidal unconsolidated bottom or flat. Proposed sampling ,

sites were choqpn by Dr. Robert Vadas at the University of Maine

with intent of giving a. thorough coverage of the intertidal habitats

represented in and adjacent to the preserve. We varied his design

?by adding a sub'tidal site in "the Pond" (Site 19, Figure 1) and a

sand flat (Site 20, F'3-gure 1), consolidating t.he closely spaced

sites (6 and 7, F'xgure l), and dropping four of his sites (8; 13, 17

and 18). Tvo of the.proposed sites (17 and 18) vere out of the pre -

serve and upon brief examination appeared to have -IOW species

diversity. Site 8 was inaccpss'ible because the intertidal zone was

vertical (i,e. cliff) . Site 10 was inclu4ed qualitatively in "the

Pond" species list and Site 13 was omitted due to combined cons':raints

of time and weather (i.e. waves).

After an initial exam'inaNori it vas dete:rmined that a qualita -

tive survey of 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 'Wass Island are dominated by algae.

Therefore, in most areas percent cover of invertebrates would be

relat?ively low. Relative abundance using the definitions (Table I)

outlined in Critical Areas Planning Repor't No, 55 (Doggett et aZ,

1978) was noted. Any animal which could not be readily ident5?fied
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Table 1. Definition of relative abundance terms.

I

Dominant - extremely abundant and visually
obvious.

Cornrnon reaai 1y found yzith just a cursory
examination.

Uncorranon not readily found vith a cursory examination,
but present regularly enough so more t'nan one
indj,vidual can be located after a relatively
thorough search-

Infrequently found - very few individuals, if any, are
found after a rela't5?vely thorough
search.
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in the field was collected and returned to the labo?ratory.

Two (Sites l and 16) of the intertidal flats ivere sampled
,, , 2

quantxtat.xvely using a O.031 m (l/32m, ) quadrat to a depth of?

15 cm, The subtidal samples were taken with a ponar gra'b (0.044m2),

The grab did not work propp'rly; therefoffe, the abundances of indivi -

duals would represent a loiv estimate of actual abundances. All

quantitative samples were sieved through a 1 'rnrn mesh screen. The

intertidal sand flat (Site 20, Pigure 1) vas sampled qualitatively

because of the dxs'tance one' would have to transport samples was

excessive. All samples were preserved in 70!6 ethyl alcohol.

The sa-mples were collected and sites examined during two one

week trips in June and July, during the lowest tides qf the month.

Sampling dates and tidal heights (relative to mean IOW tide) are

given in Table 2. Three sites (6/7, 11, and 14) wh5?ch appeared to

be very diverse vere chosen to be re-examined in September for

seasonal changes. The tveather (fog, rain and waves) hampered the

sampling operation to some extent. In September the shorter days

were a problem since the length of time one could sample during 16w

tide was limited by darkness.

In det-e?inx'ng the most irnpor'tant- spec.i'es i'n a group of stati'on.s,

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 nun'ibers at a large number of stations. By

'us5?ng a rank analysis, oten called a bioindex, 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
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Table :2. Sampling dates and tidal heights (relative to mean low
tide) for sites at Great Wass Island (1979) -

Site (see Figure l)

1

2

3

4

s

6/7

6/7 revisited

9

m

11 revisited

12

l4

14 revisited

15

16

19

20

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

-L7

-[11

-L8

-L8

0,1

-L8

-0.5

-1.4

. -1.6

Cl3

-Cl7

-1.9

-(12

-1.4

515 m5?gh tide

-1.7
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. to the most abundant species at a g'xven station, four points to

the next most abundant, and so on to the fifth most abnndarit

When the scores of the s most abundant'species (from each station)

are added from all stations, the rankinq which is produced is

corrected for sppcips that populate limi+pd areas densely.
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ROCKY SHORES

The most obvious difference between the rocky intertidal zone

of Great Wass Island and other rocky shores in Maine is the lack
t

of a barnacle zone. The barnacle zone is one of the most charac-

teristic features of exposed rocky sbo'res in boreal vrat.ers. AlthOugh

barnacles are common at every rocky shore site, the barnaclp zone

is undeveloped on the eastern (Sites 3,4,5 and 6/7) and southern

(Sites 9,II,12 and 14) exposures. Site 15 is the only area oio;hich

has a J:iarnacle zone which vould be considered to be t.ypical of

Maine's rocky shores. A patchy barnaclp zone is present at site 2.

The reasons for the lack of a barnaclp zone are unknown; however,

the zone was more developed along the less exposed shores (i= the

area of Sites 15 and ,?) . Possibly some factor related to exposure

is responsible for this anomaly.

Another characteristic feature of exposed rocky shores in Maine

a.'s a ri.ussel mat x'n the lower i'ntertidal zone. The mat is composed of

dense populations of juvenile mussels under vhich live a var5?ely of

animals including hairvzorms (nematodes) aquatic earthworms (oligochaetes)

and scud (arnphipods). The only mussel mat present at the roc?<y shore

sites at Great Wass Island is at Site 2. Hosvever, at this site

the mussels are adults inhabiting a few localized areas. Possib".y

the wave action is too great or too frequent to allow mussel mats

to develop.

Aside from the differences noted above, rocky shores of Grea?t

Wass Ts1and have a suite of species which are typical of rocky shores

of Maine. Eighteen taxa were fou'mfl at (111 rocky shori= sites sa-mp1ed

on Great 'Wass Island (Table 3) . Cow.-mon names, p'rinr'ipal location
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in the intertidal zone and relative abundance. are also given in

Table 3, With the exception of 'f'luceZ7.a Zap€ZZhs', GammaraeZZus

angulosus, Hya7.e nilssoni, Henraicia spp. and Bucainum undatum,

all of these species were found at al,1 rocky shore sites sampled
*

along the entire coast of Maine in a previous study (see Doggett

et aZ, 1978). NuceZ'Za ZapiZ7.us, Gamma'relZus anguZ.oqus and HyaZe

niZssoni were present at all but one of the twelve sites sampled

by Doggett et aZ (1978). Although Henr?icia spp. is not as regularly

fourid along the coast of Maine (see Doggett et aZ, 1978) as at

Great Wass Island, it is considered to be a widely distributed and

relatively cornrnon rocky shore inhabitant of Maine- Buecinum vndatum

was not found at any of the rocky intertidal sites sampled by

Doggett et aZ (1978) . This 5pecies is more cormnonly found ora. shallow

subtidal bottoms than in the intertidal zone.

The garland hydroid (Septularaia. pumiZa) was the only species

which was found at all sites sampled by Doggett et a2. (1978) which

was not found at all si.tes at Great Wass Island. However:, this

species was present at all but tvo sites (6/7 and 11) on Great

Wass Island. Other species which occur regularly in coastal Maine.

samples (D6ggett et aZ, 1978) and at Great Wass Island are nemertean

worms, encrusting and erect bryozoans, the red chiton (TonjceZZa

r?ubero which is mislabelled as Tonice7.Za mar?mor?ea in Dcggett et aZ,

1978) , the jingle shell (Anom-ia s-imple:r.'), the arctic rock borer

(Hiate'Z7.a aractica), the scuds or amphipods (Ampithoe sp. and Gammax'v.s

oceanicus), the rock crab (Cartcer? ipraor?atzzs), the green crab- (Caracjnus

maenas), the daisy brittlestar (Ophiop7ro7.is acu'Zeata) and the sea
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urchin (E>traongyZocentcotus draoebachiensis}- The little shore isopod

(Jaezaa spp.) and the spingtail (Anuraida ma'ritirr'.a) were more cormnon

at other rocky intj.rtidal sites than at Great Wass Island. Anpnomes,
t

hard tube worms (E;pir?or>bis boraeaZis) , fifteen sralpd worms (Ha'rmothoe

imbr>icata), two polychaetes (Nainepis quadraicuspida. and r;eraeis

peZagica}, mites, isopods (Idoteq. phosphoraea}, sea,cucurnbers (Cucu-

maraia fr?oqdosa), hermit crabs (Pagurus acadianus') sea grapes (No7:guZa

spp.) and th6 rock eel (,PhoZ:s gunne7.lus) were mo.re common ari.l

.regix.larly found at Great Wass Tsland than along th'e rest of the

Maine coast (see Doggett et aZ, 1978) . Asc'idians or sea grapas .may

have beea more cornrnon because of the timing of the sampling (i.e. later

in the suxcxer than previous sampling:

One hundred and twenty four species (Appendix I) were found at

the rocky intertidal sites sampled at Great Wass Island (Fj?giire 1) .

Nurnbers of species found at a single site (see Appendix I) var5-eA

frora a loiv of 38 at Site 12 to a high of 68 at Sites 11 arid 14 (see

Figure L) 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 aroand which live numerous species- The

mean number of species per site is 53.5. This number is high when

compared to number of species per site taken on other rocky shores

along the coast of Maine (Doggett et aZ, 1978) using similar metnods,

In the Critical Areas study the mean number of species per s;te iyas

32.2 and the range was from 19 to 42.

Few seasonal differences bettveen surnrner and fall were apparent.

Ascidians were much more corrunon while isopods (Idotea p7zosp7.av>e(1)

12
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and rock eels (P720Z?:8 gv?nne41us) were less abundant in the falL

All other sprsr"*rsq appeared to be in s'3.m3..?Lar abundances and locations

as they had been in the surmner.
l

!

l'
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INTERTIDAL FLATS

The species found in the intertidal flats of Great Wass Island

are gpnprally found in flats throughout the state of Maine. The

weighted relaHve abundance (see Methoas) of invertebrates fooand at

Three Falls Cove (Site 16) and the Aiud Hole (Site l) are given in

Tables 4 and s, respectively. Many of the same.species are found on

both lists, and of the species which ranked higher than 10 only one

:species (Eteone Zonga) is not found ?tn similar abnndanres atL both sites.

Oligocnae':es (aquatic earthvorms) ; the amphipod, Coraophivm volutatora;

the baltic clam, Macoma ba.Zthiaa; the sand worm, Neraeis virae;+zs; and

the soft shell clam, Mya araertar?ia are all important and abunaant

corriponents of flats in Maine.

? Three Falls Cove is more diverse than the Mud Hole, 40 srs 19

spec3?es (Apppndix I) . The ledge areas which create the falls at

Three Falls Cove harbor a variety of species and create enough v.rater

flo:v to sustain beds of rri,ussels. At the Mud Hole there is oh'.y one

falls area where abundant mussel beds are also found. A nu.rnber of

the species at Three Falls Cove are probably vashed on to tha flats

from the many neighboring ledge areas.

Mean numbers of specIes per s'Lation, of 'ehe t'wo Grea't: Wass Island

mud flats is low when compare.a to other mudflats in biaine (Table 6).
3

Possibly, the samples taken 'at Great Wass are not large enoagh or

(' replicated enough .for a valid comparison. Hotqever, the only other

sarri.ples taken in eastern Maine also had lo'tv numbers of species.

}:lean numbers of indiyiduals per m2 are within t.he range rep'resented
at other mud flats in Maine (Table 6) - At the two Great la7ass flats

mean numbers of individuals per m2 compare closely, while w,ean

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

l
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Table 4, Rank Score Analysis for Three Falls Cove

(Highest possible score 55)
t

Taxa

01 i gorbapfa
g

Eteone Zonga

CopopMum volutatora

Npma+oda

rlerae'is yixaens

Mya arhenar?ia

MytiZus edu7.is

Paraaonis graacilis

Str?ebZosp'io benedicti

AgZaophamus sp,

Araicjdea jeffroeysii

Gammar?us ocearticus

Po'Zydor?a sp.

Macoma balthica

Acmaea testvdinaZ:s

Jaer'a sp,

Edotea tr>iZoba

C:Zymene7.Za toriquata

Nephtys caeca

Eteone f7.ava

Ljttopina Zitto'z>ea

Score

52.00

18.70

16.50

14.50

l:l83

l:l33

9.20

4 ,00

3,50

3.00

3.00

3.00

2.50

2.33

2.00

i.oo

0.50

o.so

0.20

0.20

0,20



Table s. Rank Score Analysis qf the Mud Hole

(highest possible sc6re' 60)

16

Ta.xa

- Coraophium volutatox*

Oligorhapf-a

Neraatcda

Nereis v-Exaens

%a araenar?ia

Ceratopogonidae

;Stroeblospio belled-icti

? Ag?,aophqmus sp.

Eteorte Zo',ga

Macoma baZthica

E:cogone 7zebes

Nephtys picta

rhapy:r: acutus

Unidpntified Mysid

Nephtys caeca

I

Scor.e

5100

43.50

23.50

16 . 50

11.08

B.00

6.50

5.75

4.33

l.B3

1,50

1.50

0.75

0.75

0.50
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Table 6. Comparison between mean numbers of sp6Sps per sta'Eion
and"mean numbers of inaividuals per m> in-m'ud-flats"a';
Great Wass Island and other mud flats in ljiaine.

Nurnbers of Species
per station

mean range

Great Wass Island-Total 7.3 3-14

biud Hole (Site l) 5.8 4-7

Three Falls Cove (Site 16)SIO 3-14

0ther Maxne Sx' tes-To tal 17 . s 6-30

Kittery 18.4 15-22

Casco Bay 19.1 13-26

Boothbay Harbor 18.8 14-21

East Frie'mflship 21.3 16-30

Addison 9.1 6-11

Site Nurnbers of,,Individuali
--2

per m
mean range

3818 >!?6 -7872

3680 288-6944

3968 256-7872

7345 404-52392

1050 624-1632

5552 404-19920

4946 648-10380

22322 2404-52392

2069 1448-3232
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The sand flat, although inadequately sampled (qualitative)

contained many species which are typically found on sand flats,

such as the bamboo worm, Clymene71a. to'rquata; the soft shell clam,
I s

Mya araenaraia; and the sand shrimp, Craangon septemspinosa. The only

specie,s found in obvious ab'andance (from fecal mounds) vhich is

not as comiyonly found on other flats in Maine was the lugworm

(Ar?enico'Za rr;ar?ina}.

s
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SUBTIDAL UNCONSOT,TDATED BOTTOM, "THE POND"

Since few subtidal samples have been taken in pasf-prn !-iaine,

it is difficult to determine whether or not the fauna found in "The
t

Pond" is unusual compared to the subtiaal fauna of the regiori.. -

Thereforei 1' t' 1'S x'nt.enaed' that these data document the exx's'terice and

relative abt'iridanrp of the species present (Appendix J: and Table s,

I

respectively).

The mean numbers of individnals per m2 in "The Pona" is high

(mean 2498, range 318-7273) 'in comparison to the only other siiilar

study at similar depths in Maine, in the Sheepscot estuary (Larsen,

. .. 2
1979) . In the Sheepscot the mean nuiTher of xnd?tv'idnals per m - was

771, (range 113-61789). The higher density, even though the sampling

was i'na6pqnatp, may be due to the fact the. "The Pond" has dense

eelgrass beds. Mean number of species per station, however, was

much lotver at Great lVass Island than in the Sheepscot estuary, 1.1

(range 4-11) vs. 19.4 (range 12-27) respectively. Sampling deficien -

, cies may explain this difference.

t

[
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Table 'l Rank Score Analysis for "The Pond"

(Highest possible score 50)

l

Taxa

Oli,gochaeta

Porltogenia ineramis

Cor?ophium bone'ZZ:

Ag7,aop7tamvs sp.

Pho:cocephaZus 'holBoZ7.i

lJer>eis vir>ens

Nematoda

E:cogone hebes

CaZZiopus Z.aevjuscu7.us

Edotea tr?i7.oba

E>co7.ecoZepides vipidis

Mysis mi:cta

' Haramothoe 4mb':riicata

Nemertea

Laauna p0ncta

Nephtys inc-isa

Nephtys squamosa

PoZydor?a. 'Z:gni

Macoma b:ezZthica

Littor?ina Z:ttoroea

Mya ar?enar?ia

?Scole?,epis sqtiamata

Phy7.lodoce macu7.ata

Pho'Zoe minuta

Score

45.00

29.00

16.50

15.00

10 . 75

7.63

s.so

4.50

3.63

1.50

3.00

1,50

1,50

LOO

i-oo

0.75

0.25

0.25

0.13

0.13

0.13

0.13

0.13

0.13
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SIGNIFICANT FAUNAL SPECIES AND SITES

A number of species collected at Great Wass Tsland are considp'rpd

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

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

sigriificant sppcies occur on the flats. They inclndp the fo?lowing:

S'ppaci?ps
&

Cornrnori Name

reaZia fe:Zina
reraebr?atvZina septentr?iona.Zis
Ishnoahiton aZbus
Buccinvm unda.tum

Maragar?ites gx>oenZandicus
Puru:.turaelZa noacMna

Skeneopsis pZanor?b,is
velutina 7.aevjgata
Ancu7.a gibbosa
Cor?yp7ze'7.Za pufibr?anchiq7.is
Lame'tlido'ris asper?a
LarrteZ'Zidor?is fusca
LameZZido',ris maroicata

Craenetla glanduZa'
14vsculzzs nigera
Amphitr>ite cir>raata
PotamiZ'Za ren4fo'rmjs
Lepas anati'feraa
Mysis miacta
Neomysis .a.rrreraicana
Hyas ar?aneus
Paguraus ar?cuatus
AmphiophoZis squamta
po'7.tenia ovifera
Ha7.ocynthia pycifor?mis
NeoZjparais atZant-icus
Ulvar?ia subbifur?cata

Silvex spotted anenome
Northern lamp shell
White Chiton
Waved welk

Pearly top shell
Linne's puncturella (limpet)
Gastropod
Gastropod
Nudibranch

Red gilled nudibranch
Dorid nudib'rancb

Dusky dorid nudibranch
Muricate dor5-a nudibranch
Glandular bean mussel

Black musculus (musselli'ke)
Terebellid worm
Sabellid worm
Goose necked barnacle

Mysid shr:5-mp
Mysid shrimp
Toad (or spnder'),crab
Hairy hermit crab
Dwarf brittle star

Stalked sea squirt
Sea peach
Sea snail (fish)
Radiated shanny (fish)

The pearly top shell (r4aragar?ites he7.jrwinus), the maned nudibranch

(Ae;31Eda-p;rx.pjZZosa), the bushy backed nudibrancl?i (,Dendroonotvs fcondosa),
%

the lentil sea spider (AnopZodacty'Zus Zentus), the sqhite synapta sea

cucumber (Leptoaynapta tertuis) and the blood arop sea squirt (Dendpo-

dea ca'rnea), are also of interest, although they are more cornrnonly

foond at other locations than the species listed above.
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Some of the species are significant because of their unusual

boay fox:ms, color or beauty. The silver spotted anenome, ths nort'l1-

ern lamp shell, pearly top shells, the nudibranchs, the anericze-like
{

terebellid and sabellid worms, the stalked and blood arop sea squir't,
I

the peach and the poly-vog like sea snail are examples. Others are
of part.icnla'r interest because they are either more abundarit or occur

more regularly than at most other rocky shores on the coast of. Mair'ie.

These species includp the white chiton, the waved welk, the aorid

nudibranch (LameZZidorais asperaa'), the terrebellid worm, toad -crabs,
and dwarf brittle stars. The qnly other sites on Maine's rocky shores
which have comparable numbers and variety of signif'icant species occ'urs

in Cobscoo?c Bay, particularly at Crow Neck.

The northern lamp shell (Ter?ebroatuZ:na septentroiona7.is) is off

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 fe'vy species

remain on the Atlantic coast of North America. Brachiopods have

been supplemented by more specialized berithic invertebrates, pr5?nci-

pally bivalve molluscs. (Gosner, 1971)- The only place outside the

Quody region that b'rachiopods have bee:n 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 critical area (H. Tyler, Maine State Planning Office, persanal

cormunication).

Although all rocky sites have a relatively high divers5Rcy (sae

Rocky Shores), two sites', 11 and 14 have a particularly high diver

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

acant? spec5?es list?ed above.
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The unusual large size of some invertebrate species was also

noted. At sites 3, 12 and 14 (Figure l), the periwinklp Littor?jna

Littoraea was particularly large and at S5?te 14, the starfish, Aster?jas

vu7.gar>is was larger than other popnla+ipns of this spero."ies. Abnormal -

ly large sppcips also occur in Cobscook Bay. The large size may be

due to a number of factors including slower growth to maturitj

because of lov temperatures, ext'remely good 'Fppdi'ng condif-ions and

parasitism,((. Scheaffer, University .of Connecticut, personal

cornrriunication),
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FACTORS INFLUENCING FAUNAL DISTRIBUTION AND DIVERSI'Y

All animals living in the intertidal zone, with the exception of

mites, spiders and insects are of marine origin. In order to l'xve in

this zone their particular physical requ'i'rpmpnt-s (ivater, temperature,
I

salinity, etc.) must be met. The physical requirments of invert.ebrates

vary by species. The threat of dessication or drying out is the

biggest pro?=+lern for intertidal invertebrates. Generally, those

?species living hi,gher in the intertidal zone. are more adapfpr3 to

the stress of being out of the sea for longer periods of time than

those species living in the lower part. of the zone. More species can

adapt to stresses of the lower intertidal zone than higher intertidal

levels - Hancei tl7ie gx:eatest x'nter'tx'dagL dx'versx' ty occurs xn t'ne IOW

intertidal zone.

The following discussion outlines physical factors wh5?cl?i are

influential in determining the number of species (species diversity)

vhich inhabit the intertidal zone, principally the lover intertidal

zone. The way in which these factors effect species diversity and

allov for the unusual occurrence of subtidal organisms in the inter -

tidal zone of Great Wass Island 5?s discussed.

Substrate heterogeneity is an 4mportant factor controllirig

species .diversity. Boulders, crevices, cracks and tidepools pro -

vide protection from being ivashed away by waves or consurried by pre -

dators. These irregular surfaces retain water ivhen the tide-is out

so that the individual animal is exposed to feiyer extremes in tem-

perature, salinity and available moisture. The importance of sub-

strate heterogeneity to species 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 6f species for

rocky shore sites sampled (see Appendix I and F5?gure l).

Ot.her factors vhich may be important in determining the number

of species which can inhabit the southern shores of Great '?7ass Island.

(Sites 12 and 9) are slope and wave action. The steeper the slope

the faster the rocks will drain and animals prese'nt will be subject

to dessication. Site 12 had the steepest slope of the areas

sampled, followed by E3ite 9. Most of the area along the south shore

of Great Wass Island is vertical or nearly vertical and therefore

would be expected to have a low species diversity- Also, v;rave action

and surge along this nearly vertical shore may be too extreme to

aallow many species to live.

Another important factor in determin'ing species diversity 3-s wave

actiori. Waves break on the shore and wash over or splash onto inter -

tidal eleyations above the instantaneous sea level. Therefore,

even when the tide is out moisture to prevent dessication is delivered

by waves. This is particularly important in the low intertidal zone

where waves combined with a heterogeneous; substrate allovs animals

which normally only. live in the subtidal zone to exist. The lar.ger

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 more diverse assemblages of anirrtals to

inhabit the shores of Great Wass Island than other Maine rocky shore

sites (see Doggett et aZ, 1978).

l
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Wave action at the level which pccurs at Great Wass Island also

. preclndes the formation of heavy winter ice. Heavy ice can suffocate

intertidal organisms at low tide.

Ternperature is a significant factor in determining the distri -

bution and abundances of benthic invertebrates. The area riorth of

Penobscot Bay has cold surmner surface water temperatures (<12oC;

Figure 2) and is subarctic in nature (Bousfield and Thomas, 1975).

This is the only area of this type south of Labrador and is unique

in the continental Ur.ited States. The sppcips present in this region

reflect this unique environrneni The cool surnrner temperatures which

decrease the threat'of dessication allow some of these unusual spec5.es

to inhabit the lotv intertidal zone.

Fog, particularly during the summer, insulates intertidal

organisms from dessication ana allovs less hardy species to live in

the lovy intertidal zone. Eastern Ma5?ne'(reco'xAs are for Eastport)

has three tiraes as much fog as Portland (TRIGOM, 1973) .

The large tides (range 3.5m or IL5 ft.) at Great Wass Island

may have ah effect on species diversity by creating a large inter -

tidal zone. Large areas are more a5verse than small areas, because

there is simply more room for biological interactions to develop.

Stress and reduced salinity (less than ao'-o/oo) and-increased turbid-

ity (particles suspendea in the water) may limit the number of species

which can surv3ve. The effect-s of these factors in the vicinity .6f

Great Wass Tsland seems minimal. Localized effects of salinity

reduction may be present where streams (intermittent or constant)

cross the intert?idal zone (e.g. S5?t?e 16, and near Site 6) ,

t
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Fac'tors which have an unknown effect on sppcips distrioation

, at Great Wass Tsland are currents and uptqelling- Currents distribute

the young of many invertebrate spec5?es. Up:ielling v,yhich is L=?ieved

to occur in eastern Maine brings nutrients from depper waters oe the

Gulf of Maine to the surface, thus, potentially inrrpas'ing productiv-

ity (e.g. 3..ncreas'3ng levels of grovszth of algae or phytoplankton).
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MANAGEbiENT RECOMMENDATIONS

Presently there appears to be nothing thrpa+pn'ing invertebrate

populations of Great Wass Island. t7hen the public becomes aware of

the variety and unusual occurrences of intertidal invertebrates
l

present, they may be a poss?ibil if-y that overcollecting cou:ld ocqur.

Collpction of these sign'ifican+ species shottld be discouraged. It

is also recommended that Sites 1.1 and 14 be designated as Cri'tical ,

Areas by the Maine Critical Areas Program bpcaiise of the high

diversity of species present.

Harvestirig of clams and worms disrupts the invertebrates livin.g

in the flats. The extent of this disruption is unknown and should

bet examined. Until this examination of d'xsrupti?on takes place,

harvesting should be discouraged. Since none of the unusual species

found at Great Wass Tsland occur in the flats, a ban on the harvesting

of clams and worms vould have no effect on populations of these

unusual species.

Harvesting of. periwinkles €Littoroina littoraea') has an unknown

effect on other inve'rtebrate specie:s. Periwinkles graze on algae

and keep rocks cleaned so that ot'her types of, alga,e (e.g. Chondr?us

cr?ispus or Irish moss) can become established. T:hese other algae

(e.g. Irish moss) proyide protection or substrate for sorrie intertidal

invertebrates,

The role of periwinkles in relation to other rocky shore inhabi -

tants is unknovn and should be studied. Although periivinkles are

extremely abundant at some sites (e,g. F>ite 11), it iqould take ?a

relatively short time to deplete this resource through ccrnrriercial

harvesting- The recovery time of per'iwinkle populations is also

unknown. Because of its potentially close links with other 1ess

.cornrrion rocky shore inhabitants the harvesting of periwinkles should

be banned.
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Harvesting of seatveed (Irish moss Chraondraus cx>ispus and

rockveeds Ascophy?7.um and Fucus) should also be banned. Wheri

seaweeds are harvested the animals in and around the algae are
&

disrupted or,destroyed. The removal of kelp (Laminaraia sp.) vould

be particularly aestructive ?because of the wide variety of spacies
which inhabit their holdfasts.

The most pre'3E>'lrlg problem a'h Great Wass' Tsla'ncl 15 '!:he po'f-entlal

destruction of terrestrial vegetation on and along the paths. The

qnickpst route to most of the intertidal sites of interest is via

the paths, T]hexefore, as more interest develops in the intertidal

fauna of the preserve, more destruction of terrestrial vegetation

will occw- The paths need to be upgraded so that visitors will

follow them and avoid stepping ori vegetation xri the process or'

avoidi?ng bogs and wet spots.

l
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APPENDIX

I'

Sppcies List for Great Wass Island
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