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THE STARFISH, ASTERIAS FORBISI (DESOR)

—_—

. Preparcd in the Division of 7isnery Biology
Starfish have long been ragarded as the most destructive
enenies of shellfish on the Atlantic Coast of North America.
The greatest part of the loss caused by these pests is borne
by. the oystermen who often find their stock depleted or en-
tirely destroyed. Beds populated with young oysters ars es-
pecially vulnersble. At presenht, according to the estinmates
of prominent oyster men, vhe destruction of oysters in Long
Island Sound slone reaches seygral hundred thousand bushels
annually. These pests also ikill Jarge juantities of. oysters
in the Statss of New York, Hbede Island, and lfassachusetts.
Scaellopbeds, as in Buzzsards Jay, are often invaded and their
population partially or fully destroysd by starfish. One
phase of depredation, the exvent of which is very difficult
to estimate, is the great destruction of oysterspat caused
by newly set starfish. In regions where heavy setting these
pests precedes or coincides with that of oysters, ths latter
may be devoured in a very short tiue.

DISTRIBUTION AND OCCURREICE

Of the several species of starfish found on the oyster
beds only two present danger to the industry. These are As-
teriass forb:si (Desor), the common starfish, end Asterias vul-
garis (Verrill), known as the purple starfish. The range of
distribution of the first species extcnds from iaine to Flo-
ride and to the Gulf of liexico. This form, however, is iost
abundant between Cape Cod and Virginiea, It is found at all
depths rangzing from the low water mark to 250 fest, but the
majority of these animals lives near the shores in compara-
tively shallow water. -A. vulgaris is found from labrador to
Cape Hutteraé, )| .. &ud from the shors line down to the
depth of 170 fathoas. This specizs is comaon 1un water of .no-
derate dé;th but prefors dezper and cooler water than A. for-
besi und, comsequeuntly, is rurely found in shallow places where
3§§¥ers are grown, Thepefore, only A. forbesi, the species
causing the most damage to the oyster baeds is discussed in
this article. :
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surveys by the Fish and Wildlife Service have wcovered
grent concentrations of starfish in Buzzards Bay, lless., Nar-



ragansett Bay, R. I,, in the waters of Long Islend Sound, and
in Chesapeeke Bay. In all cascs the majority of the anlmals
was found to live in comparatively shallow water not deeper
than 40 feet, their number decreasing with increasing depths.
Usually largs concsntrations were found near the shores where
natural and cultivated oyster ‘beds &are locateéd. . Starfish au-
peared to be egually abundant on hard, sand, and soft bottonms,
where food was available. 1 Chesapeake Bay they were concen-
trated chiefly in the arsas where an abundant supply of the
small clam, HMulinia Iateralis, was found.

Starfish cannot exist in water containing 'less than 1,8
percent cf salt. However, they are capable of withstanding,
without serious injury, a shnarp reduction in salinity provided
the animals remain in water of low salt content for relatively
short periods.. Prolongsd eXposures result in the subsequent
death of the starfishi Because of the inability of these aniw
mals to adjust themselves to water of relatively low salinity
they do not penetrate deep into the h:ads of many harbors and
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bays where the water is very brackish,

Surveys on the occurrsence and distribution of starfish
conducted semi-annually in long Istand Sound during the last
ten years fa_ led te support the opiunion prevalent among the
oysteriaen that seasonal migretion of starfish regularly occurs
from shallow to deep water, und vice versa. Thae results of.
the surveys indicate that tnu distribution of these animals
in relation to depth is fairiy constant and that in many in-
stances large groups of starfish found in inshore areas remain-
ed there for & p@riud of sasveral years. Studies of specimsns
which were tr ed with Nile Blne Sulphate, a harmless dye
staining the L.Jrfl h blue, and released from a definite point
showed that the greatest ulo ance any of the animals traveled
in ten .onths was about 5,000 feet, The stained starfish dis-
pers=d in &1l directions. laboratory observations also showed
that the movements of starfish are irregulsr and quite slow
ususlly not exceeding a few inchss per minute, "In the winter
time, when the temperature of the water is near the freezing
point, locomotion is slowsd dowun considerably, or ceases en-
tirely.

FOOD AND FZEDING

In sddition to bivalves, such as elims, oysters, and
mussels, the food of starfish also consists of sea snoils,
smzll crustaceans, worms and vorious dead marine sninals,

The storfish opens the shells of the mollusk by pulling them
apart with its tube feet, and possible: with the 2id of some
secretion capable of pa glyzing the prey.. However, the small
size of the sturfish mouth, which in adult animsls is obout
1/4~inch irn dismeter, does not permit taking in large pieces

of food, To c>mwc“uutp for this handicep nature provided star-
fish with a very unijue method of fea aing, .  After the shells

of the attaciked mollusks are open,  the starfish protrudes its
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Stomach outside and digests the soft meat of ite prey. As soon
as the mollusk is eaten, the stomach of the starfish is yithdrawn.
It has been found that a single medium-sized starfish may destroy
as many as five one-year-old oysters per day, Older and stronger
mollusks are better equipped to withstand the attack. However,

.. gven larze oysters bzcome easy prey of starfish if they are in a

- weakened .condition. o e

The starfish of Long Island Sound menifaest decided seasonal
differences in their feeding habits. Indifference to food is shown
throughout the pre-spawning period, extending from the -end of lfay
runtil July. Active feeding begins again after spawning and star-
fish become voracious eaters between the months of August and De-
cember. The low water temperatures of winter and early spring
interrupt their feedinz activities,

REPRODUCTION

: The sexes of siarfishere separate. The animals are able te
. breed when only one year old, provided the first year of life was
spent in a favorable environment, The animals become ripe during
late spring, and in the swaser the saxual products of males and
. females are discharged iuto the watar, where fertilization ef eggs
occurs. The spawning pericvd may vary in different localities, but
it usually begins soon after the water tempersture reaches GO P, ,
and continues throughout the swumer, snding some time in late Sep-
tember. : :

Fertilized starfish e;zs develop into vsry small, delicete,
freeswimmiﬁg organisms called izrvae which subsist. upon algae and
other microsconic forms., The change from the larvae to the juve-
nile stage oczurs two--Bpithree weeks aftsr fertilization depending
upon the water temperature and food supply. The young starfish,
about 4/100-inch in diameter, sets on the bottom where it begins
to feed upon small oysters,clams and other marine animals, 1In
Iong Island Sound settihg starfish occurs at all depths, from the
mean low water mark to 100 feet, being most intense in water less
than 40 feet deep. It continues from July throughSeptember or
early October. ‘

o e food is alLundant, young starfish may grow very rapidly
reaching the size of 3 inches by the end of November. Generally,
however, the rate of growth is slower, 014, fully-grown starfish
are known to reach the size of 8-1/2 inches in diareter.

. NEITHODS 0% CONTROL

Trzdication Of starfish on oyster bottoms has been prac-
ticed ever since the.cultivation of oysters was begun, Various
methods of cleaning oyster beds of starfish aré now employed by
oystermen.but the following are most comnonly used:

Mechanical lMethods

(a) Starfish mop.--At prosent the most common device for
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destroying starfish is the mop. It consists of ah iron bar 8 to
10 feet long to which are tied 12 to 16 light chains with attach-
ed lafge bundles of rope yarn each about 5 feet long. Rach boat
~usually carries two mops which ars raised and lowered from esach
-side of the deck.' As the mops tre dragzed over the' oyster beds,
.the starfish, whose bodics are covered with nwierous spines;, are
entangled in the yearn and brought to the deck, where the mops are
dipped into wooden vats of hot water., After the starfish are kill-
ed and renoved from the mops tihe latter are sgain lowered ovsI=
board.

(b) Oyster dredge.--During the resuler dredszing for oysters
many starfish are also caught later destroyed. In some instanc:s
oystermen prefer to use the dred:es instead of the mops.

(c) Suction dredgs.--Tho suction dredge is a comparativaly
nsw imple..ent placed in operation ubout ten years ago, The dredge
is designed on the principal of an ordinary suction vacuun cleaner.
Starfish and other materizls are drawn from the bottom by iieans
of a suction punp, carried through a flexible pipe end finally are
forcad into on enclosed rotating drum made of wire mesh of dif-
fercnt sizes. Small objzects pass throuph the mesh and drop to the
sediment tank the content of whidh, including small starfish, is
later taken ashore. Large objects are droppedon the. conveyor,
where the adult starfish are separated from the oysters, which are

.returnsd to the beds. The efficiency of the dredge is very high
and the cnteh is much gr:ater thnn thet of a regular starfish
boat. It is unfortunate thet regardless of the sreat n’ficiency
of the suction dredge it is not mors widely used,

Chemicsl Methods

Since the mechanical control of starfish over oyster beds
is expensive and only partially effective, attempts to discover
some cha#per and more efficient means of destroying starfish have
led to consideration of the use of certain which might cause the
death of these pests, A.ong the substances tried wers different
concentrations of copper sulphate and its mixture with nitre cake,
The use of these substances, however, proved impracticable for-
beds of any size since only = sm~ll percentage of starfish was
killed while the others were driven. to adjacent bottoms. In addi-
tion, in' a2 few instances the shells of the mollusks of the treated
are3 bscame discolorad and the oystars were found unfavorably af-
fscted. Since the introduction of metal 'salts over the oystsr
bottoms may result in on accumulation which may eventually provs
danzerous to ajuatic aninmals and plants, such methods cannot be
reco.miended for the control of starfish,

" Better rcsults cun be u“p cted from a method based on the
use of insoluble, or only slightly soluble material which is
hurmful to the starfish when in direcet contact with its body.
The solution of- this problem w:s found in using czleium oxide,
comionly ecalled quicklimz, which has the valunble sdvantage of
having <n almost i medinte effect upon ‘the starfish. Because of
its low solubility, = comdaratively small. juantity of duicklime
is sufficient to cover a relntively large nren of oyster bottom,
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~ Spread over the beds in powdered or lumpy form particles of the
y (*ﬁwﬁ@Pﬂﬁkﬁiﬁﬂ drop down and imbed in the upper sufface of the stere
.vgﬁ.-fiﬂﬁﬁqﬁh?qh is" covered with delicate uwembrrnes serving =s the
i respiratory organs. The cuustic cction of line cuuses surfuce
~ ““lesions which quicitly deepen nnd ofter o few dnys may peneirate
throughout the bodywill of the starfish exposing their internal
<‘¢~o?ggns and finnlly causing denth.

‘Once sprend.on the bottom, the lime retnins its effectiveness
for soms time. Sturfish which ore not directly hit by the falling
particles will eventually come in contact with them while erawling

7. on the bottom. Thus, in the course of time the lower surfaces of

“ the st«rfish also becoms afféected nnd disintegration of their bodies
begins. Starfish weckened by the wounds nre attacked nnd eaten

= by erabs-and other unimals, which 2dds:to the number of pest even-

< tually killed.. Lime is elso used when oyster set is transplented

* from one¢ bed to.another, By spreeding several handfuls of powder-
ed lime over eath dresdgelocd the majority of the starfish found
among the oysters will be killed., - This method prevents trunsplant-
ing starfish from or¢ arss %o another, ’

To cause injury to starfish it is necessary to create nc-
tual contuct of the particles of lime with bodies of these pests,
Therefore, the efficiency of the methcd deponds primarily upon
the uniform distribution of the lime over %he ure: treuted, and
als0 upon the gquantities used. An onpsrctus insuring uniformity
of distribution of: lime has been devised by biologists of the
Fish 'and "ildlife Service and succ¢essfully tricd on the cultivat-
ed beds of Long Island Svund. In all eascs wnen lime is: used the
B direction and speed of the tide currents should be: taken into

econsiderntion. - If properly applied, ever smell. juentities of lime

(500 t6 750 1libs. per acre) will be sufficient to destroy the ma-

jority of the starfish present.  Somstimes, however, larger quon-

tities may he needed. It is fortunete that the concentrations

of lime harmful to starfish do not. serivusly «ffect many other
=.- . ecommercially importint. forms of murine life.  “When used in ‘concen-
trations employsd in the experiments lime does not kill nor no-
ticeably injur: oysters, clams or other mollusks commonly found
on cultivated bottoms.

4 The possible future value of juicklime 28 a practical method
- for eraflicatioh of starfish is n=ttested by the. ense of opplicetion,
:{ts effoctiventss fnd the chaupness of the ‘produet, Its compsre-
tive- harmlessness to oysters. and meny othsr commercinl speciss also
indieates thet the method provides a precticnl wespon ngrinst star-

HUPTERGT i E e :
= e T 5 (S DESCRSSTION . 50 stath v v
=i ghhudies bf thée bidlogy &4nd distribution of sturfish conducted
. by the Figh and Wildlife Service during 1335-45 provided informa-
tion nuch needed for the effective applieation of control measures.
Results of the surveys nade in Buzzards Bay, Nerragansett Bay and,
- espacinlly, in Long Islend Sound, where the surveys ure conducted
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semi-annually, have shown thot there is no gefieral - ;
migrotion of, sterfish. No con¢entratiohs of hordes otsm mﬁ- |
mals were disconered in deep'regions adjacent to these ba‘iii'of
water. Howover, thavo were agsregntions of the pests fo 1n
inshore areéss, whure they‘renainad throughout, the year, o fl
of 1loéeal chqrncter of large numbsrs of atnrfish usually originate
from these points. It is @vident, thersfore, that eradication
efforts should be first applied %0 such focal araas,

The centers of infestation are very often found on abuhdant
oyster bads ond public bottoms. These areas are left almost en-
‘tirély unattended by the oystermen, who confine their efforts to
their own grounds, and by the state or municipal shellfish autho-
rities having jurisdiction over the public beds. The neglect of
these areas constitutes the greatest weckness in the present me-
thud of starfish control which is very ineffective, not so auch
. b=cuuse of the¢ mechanical faults of the storfish mops and dredges
or ths inefficiency of the-lime mothod but because of the lack of
-*the lack of orzanized efforts awmonz the oystermen and loack of as-
sistanee on the part of the' local shellfjsh suthorities.  The
@.adication of starfish could be carried on more economically and
e”ficisntly if the oystermen would join their forees and with the
assistance of the loeszl shellfish authoritiss clean. out the aban-
doned private and neglected public bottoms instesd of cqufining
their =fforts exclusively to their own lots. Unless suech ‘measures
are tnien the cultivated bottoms will be continuously invaded by
starfish from the =dj2cent uncultiveted grounds, which will econ-
tinue to serve 2s centers of propa-ation and dispersal of the p=sts.
Satisfzctory progress in controllinz starfish will ba possible only
when this fact is recogniz:2 both.by ths stete shell fish adthori-
ties and the individucl oyster cultivators. In planning a-compra-
hensive progr-ia of countrol 2ach body of ywater should Eaﬂcdnsidered
in its entirety. Good results cannot bz expected if eradiecation
efforts are confined only to a small* portion, disrezarding $he con-
ditions in the =2djzcent areas where starfish contirue to live and
rnmultiply unmolested.. B
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