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. Sta rf is~ have 10!lg b0 Gll r Clco r ded 8S the rrius t des tructive 
ena; i es of s :Bllfish v I. the Atlantic' Coast of i'Tarth .A1 ,lGrica ,. 
':'h~ grea t est part ()f -:;be loss caused by t hese pests i s bor ne 
by i;he oys t':lr:1'3U 'Jl1O of t on find t he ir s t oc:K dep l e t ed or en­
tirely ~estroyod . Beds populated lith y0ung byste r s are es ­
pecially v In~r8b lt.; . At r JSet t , a ccor d i ng to t he est i ma t e s 
of pr u' ·.inon oys ar ,:!·:m , i;ho d(3struc t i on of oys t a rs i rl Long 
Is e nd Sou d alo. e r ea h ... s s (;:>f'01'ol ' hundred thousan ' bus he ;Ls 
ann 8 ly . Thesa pe sts also Je l11 ~.~ 1' ,.~ 1uentities of . oyst e r s 
in hL S 6 as of 1 ~w Yor$(, Rhode I s l and , and :,1as s achusetts . 
S c lDpba ' 8 , as in Buzz& r Cl..S :~I)' , 8r'3 of t(;:n inveded and the ir 
pop I nt ion p rtiolly ,or f ull y d:<dstroyed by sta rfi~h . 'One ' 
p ase f depredntioli , t he ~x C:1. t of which i s ve r y d. if r'icul t 
to e§ t ' Ji'8 e , i s thd g~6et dest r ucti on of 'oyste rspat caused 
by IlGwly set sturfis . In r egions whe r '3 h,~e vy s e tting t hese 
pe sts ~ce'~s or co i !.ci ' ~s \l ith t hat of oys t e rs , tll '~ l o tte r 
~y be evo r e' i . a ;Jdry short ti .le . 

o t e se vDral species of sta r f i sh f oun d on the' oysto r 
b.:; ds aLly '10 -:> r o2. .. ;TIt d8nl:oe r to t he i ndustr,; . Thesa o r e As ­
t eri8s forb ~s i ' (Desar) , t he COI'!1f.lOn sta r ish , ond Aste r i-as--:V-ul-

a ' i~ ( J Jrrill), kno':m as t he pur ple st'1rf ish . The r anoo Of 
d i s-r r il , tio: of the first sne cies extonds fr Ol-:l i,:o ine to Flo­
ri , a au l;,o ";he Gulf of i.lex ico . This fora , ho\Ve vur , i s .10S t 
abw. <.11 t bd t l'leen C:. pe Cod and Vi rbin i n . I t is fOll!1d a t a ll 
~epths r~J~.~il~G from the low \'J.')t '3r ;::a r~e to 250 f a 3-:; , 'Jut t h8 
,ill j ori ty of h ~ se Ol! iJ.lOls lives nee r the shore s i L c urnp3 r a ­
ti'/ .1J shallo':J \1Eit'.; r . A. vult;:,'H' is i s fa un'l f rom Labra do r t o 
Cafe :1 t tGro s , iT . C., [,: rl fr~;:i-tnG shor '3 liDO (lOW1 to the 
deJJth of 170 f u thu .. 1S . 'TIl i s sp(~ c i JS is CO::Llun i 1. Hater of ,:'\0 -

.. e r o t e de;,J t h but p:cefu r s oo ·..; per m..d. coole r mi t e r thOll ~. f or­
bes i ' ~-ld , consoqufi;u t ly , i s r Lre l y foun d. in shu l l Oi'i p::"a ce s whe r e 
oysters " r e gr oWl . The r:e f or0 , only A, fo r o .J s i, t he spec i e s ' 
CI:J ·s i llg the mos t cJ.Ol: .')Ge' to the oys to b ,; ds is d i s cussed in 

this nr ticle . 

Sur-r '.~ ys P:T t he F i sh on (l 1!h i rl life Service have ull c o'Je r e d 
grea t concent r'1t i ons of stn rfish in Buzz ur ds Bay , I1a ss ., Nor-



, . 

ra ganse tt ' BR Y, R. I;, ' i n t he wa t e rs of Long Is15nd Sound , a n d 
i _ Chas apeaka Ba'r.In a l l ca S0S t he ma jority of the an ima ls 
WaS found a Ii v-:~ i n c ompa r a t ive l y s ha llow wa t e r n o t deepe r 
t han 40 f aet , t he ir nwabe r de creasing with i ncreasing de pths . 
Usua lly 1-'1ro 9 concsr t r a t i ons we r e t'OUllC. nea r t he shor e s Hhere 
natur a l <ind cul t i va ted oyste r 'beds c r t'! loca t e d • . S t a rfish a ~­
pea r e d to ba e~uu l ly abundan t on hAr d , s and , Bnd soft bottoms, 
';!Ih'~ re food was a va i l a ble . I n Ch-.; sDpeake Bay they we r e c oncen­
tratud chie fly i n t he 8 r '.36S Nhe _e a n a b undant supply of the 
s ],18 11 clam , !dulin i a wte r a lis , wa s f 01JIld . 

St e rf i s}l ca nno t ex i st i n -m t OJ r c onta ining ' l e'8S t h8n 1,8 
pe rce nt of s a lt . Howeve r, t hey a r e c 'lpob l e of "Ji thst~nd ing , 

wi t hout ser i ous injur y , a sh~ rp r educ ti on i n s al i n ity pro~ided 
the GCl i m£l ls r em[t i n i n l.J8 t e r of low s a lt conte n t f or r e l a tive ly 
short pdr iods . , Prolo n~9d &x pos ur es r esul t in t he subs equent 
dea th of the st'lrf i sh . Be c<:use of th9 i ncb ility of the s e a ni ­
;-:1a ls t o ad jus t t her:lselves to 'Ja t e r of re l a t i Ve l y l ow s a l i n ity 
the / do no t ilt1ne tr 'J t e doe. p into the h JEtds of nony h3rb ors snd 
ba ys wnero t he wc t e r i s vor y bra ck i sh . 

Surveys on tht:! occur:cence and d i s trib ution of sta r f ish 
c onduct t; d s emi-ann ua lly ill Long Is l Ufld So und during the l ost 
t en Y,e'J rs f e . l ed t " suppur t the op Ldon pr eva l en t a mong the 
oys t e r l.en tl1':1t seasonu l mi gr e tiol1 of sta r f i sh r egul a rly occurs 
f r om sh2110w t .O deep WE.: t e l', ::Dd vice Vd r s:..: . The r es ul ts of ' 
t he s urve ys i nd i c2, t 8 tho t t ho distribution of t hes e an i ma ls 
in r c l 2 tion t o de pth i s f u i riy c ons t :'"1 t [1nd thu t i n mony i n­
starl ces l ~! rg gr oups of s t a r f ish f ound i ll ,inshore 'l r e :.1 S r'3mQi n ­
cd t he r e f or D pe r i od of s r; vd r 'J l y ee r s . st ud i e s of Sp0C i Fl'3ns 
-.vh i ch \Je r e t::" 88 t ed v' i th Nil.e Bl '~le S ul ) n<\ t e , 2 h C1 r :nless dye 
st s i ning t he s t orfish blue , o nd r elea sed f r om 0 ef i nite po i n t 
stlOwed t h8 t t.he t; :rG :~ L!s t u i st :.nce £.: ny of t h0 a n i m', ls tr 'ne l ed 
it t ~n "iojths ~V'jS '_!lJo ut. ~) , OOO f e e t . The sta i nec. st ~ rf is h ' i s ­
pe rs ~ d i n Lll d irect i ons . Lab oTBt orj obs8Tvot i ons a l so showed 
t ho t t he r ,10 V 2In.8tl t s of st '1 rfish a r e irreg'll:::,r s nd quite slo\;I] 
llsu:; llj n ot tjxcdeding Cl f dw i nc he S pe r mi llute . ' I n t he wi nte r , 
time I ',;hen tl"~ e t e;.lpe r o ture of t:16 i'voter i s n ·~a r the freezi r 8 
PU i!lt, ., ocor!l .ot i on i s slowed 0.0,,11 cons ide r obly , o r ceases en­
tire ly . 

F OOD AI'm FS!'::DIlJG 

11': 'Jcld i t i on t o b i Y'J lves , such 'J S cli'ms , oys t e r s , and 
musse ls , t he food of st~rf i sh ~ lso c ons i sts of sen sn~ ils , 
s, '~ ll crust<l ceans , 'Jo rms fi n d v ') riOllS dead m~ l rine nn i n o l s . 
~he s t~ rfi s h ope ns tho s~8 11s of t he mo l l us k by pull ing t hen 
'.p'H t '.'l ith i ts tub ';') f :Je t , 'J wl poss i bl :l wi t h the .!) i cl of s ome 
sec::.'e t io r c 'J p::; blo of po r 81yz i ng t ho prey . , Howove l~ , t he sma ll 

i z.3 of the st·.:: rfi sh f:l0Uth , wh ich i n c cl ul t b . i !TI,: l s i s :Jbo ut 
1/4 - i n ch i n di 'J! 'l ..:: te r, dons not pe r ,:l i t t ,:,: k i n in l :i r ge pie ce s 
of f ood . To c . npens n t e fo r t h i s hnn(H c c p ilc.! t ure p r ov i ded s t 8r­
fi sh wi t 1 :::l va r y uni lue 1.lO thod of f eaa in • . Aft e r the shells 
of the 8 ttQ c!~e d ollusKs :o r e a en l ' t-h8 st ~\ rf ish prot ::.~udes its 



stomach outside and dige s ts the soft ineat of its prey. As s oon 
as the mollus~ is ea ten , the s'toma ch . of the s tarf'ish -is yli thdrawn • 
It has b.een f ound that a single me diwn- slzed starfish i71ay des~roy 
as many as five o~e -year~old oys~ers per day. Older and stronger 
mollusks are· bette~ equipped t o withstand the attack~ Ho'~ ver , 
e;ven. :lar,f, t3 oy~ter~ , :b acom~ ' eas:r prey of starri sl if they are in a 
weakened .. conditi on . ' . 

( . 

The starfish of Long I sland Sound manifest decided s~a.onal 
di!'fe rences in their reeding habit,s . Indifference to foo d is shown 
t hrou3hout the pre - spaiAm1ng period , extending from t he ' end fray 

, unt d,l July . . Acti ve feeclin0 peGins. a ga in after s pawnin ,,, and s t. ~1T­
fis]:). bec ome vo~ac ioU::3 eaters bebveen' the m')nths of .'\u.-,ust and De ­
cemb~r • . The low wy-te r temperatures of n i n";er and ea rly s pring 
int e rrup t the ir f e.dina act~vities • 

.. 
The sexes of s t o'r fishare sepat-a te . The animal~ gr.e able t t'l 

b~e~d when only one ye'a r bld , provi ded the first year .of l ife as 
spent in a favorable envirol1ment . The animals become ripe during 
late sprillg , and i n the sw. , '_~:!:, t:l$- s~4t..lfJl product s ' of na les a nd 
f~I!lales a re (lischar(~'3d i l:ito t"Jv~ ti<llit;u' , whe r e fe'rtilizat i on ~ f e s 
occurs • . The spawnipg per 'l od .mt1~· vary in different localities , but 
it us ua l ly b&gins s oon af"ter tJ1~ WGte r te~;'i,erature r os aches 60v F ., 
and cun t inu8s, thrOll-ghout t he ., a;:un0r, 9f1t1'inC some time in la t e <::.'8 p ­
tember . 

Fertilii~d , sta rf ish e~zs develop into v~ry sma ll, del i cate, 
f r ee s wimmiris organis.ns called l~rvaevJh ich s ubsist uIJon a l sae and 
other !';licrosco ··') ic f orms . The cha nge from the l arvae t o the j uve ­
nile s t aGG oc ',;rs t'.' ! o · · ~;;~ ~·'t'hree .1;i8.eks af~er fe rtiliz:'lti'Jn dependine; 
upon the . wa ter teJ'Ylpe r eture and food SUP1 ly . Th e yo unt.) st8 rfi sh , 
ab out 4 / iOO-inch in dia me t e r; S~t0 on the bot tom vha r e it begins 
to f ee d upon SI'li.l ll o;vsters ,claJ s and oth~ :~' wJrine animals. In 
Long Islan d Sound s e t ting s t a rf ish occurs . at 01'1 depths " from the 
mean la,lN wa ter ma rk to 100 f ':lct , be i ng most 'intense in 'IOte r l es s 
th~n 40 f0e.t deep. It cont inw::is ' fr om July tn~oughSeptembar or 
ea rly Octob er. 

If food is f\L und~nt, 'young s t a rfish r:1oy groi'J v'~ ry r op idlv 
r eaching t h e size of 3 inches by the end of Tove mb er. Gene r ally, 
h O~'leve r, the r i·i t e of gr O\vth is slower. Old , fullY- F.;rmm sta r fish 
are Y..n Ol'ffi to r ea ch the siz~ of 8- 1/2 inche s in dia ~:i.e ter . 

I" • _.' 

:.!:r e. dica ti on of s t f.irfish on oyster bdttofns ho s been pra c-
ticed e ve r s ince t h<;3 , cuI ti 'mtion of oysters wa s begun, s ri ous 
me t hods of cleo!min ". oyste r ,be'ds of st.-rris·h ' re now employe d by 
oyste rrr.en .. but . the ~Ollowii)J are most c OJll.:J.on l y use d: 

lviechonica 1 VIe t 'Clods 

{a) .Starfish mop .--At , pr0sent the most COw.lon 'devi ce for 

-3~ 



de stroying st rfish is the mop . It c onsi t3 of ~n iron b~ r 8 
,10 f ee t 1 ng t o i.h ich 1'0 tied 12 to 16 I i h t ch'l ins ;/itt ; tt:..s ch­

' ~d l a r Ge bundle s of :tope y I' e'l ch :Jbu ut 5 f Je t Ions . j"lch botJ t 
, usu::311y c :l rr 'i es two JrlOpS wh ich c.1 ~ 'J i fed' n 10;¥t.,;I'Jd fr om lflCh 
' s ide of tho d ck . ' 1\ th '~ mops rlre dr g,~~ d ov~ r thu oy" Jr b ~ ds , 

, the sto r f ish , whose bodios ') r o overed ',Ji th n' i oro s s_ 'n's , ' rl: 
en t angle d in the yea rn l.l n ' r o ~l1t 0 h...: ci C , \/nerU h~ mop '::II'I.: 
d i ppe d into wooden v·ts 0 ho ft e r t hj ste Art.,; kilL-
ed nnd rOJ'lovdd f rom tho ops ,0 l'ltter <lrJ J ;<1i1 10'1"I'3d OVlr­
boa rd. 

( b) Oyste r _--'-''­ the oj :ulr'r d:::'::l ,; i o r o'J t J 

m'wy st',. :::,i'ish '1r 
oy"tdrma n pra ~ r t o us e 

d stroY<3d . In Sur.'tr in s 'tr,C . 8 

h w dre ~ ins B, d of h0 ops . 

(c) Suction drt.!d ,e . - - Th s ct i vn cire ,~~ is 'j v,l r j 

ne i m Ie. Lent pl:1ccl d in Op3 :, i on 'Il'lO t t e Yt..l'Jrs rIcO. J 

is d~si ned on tho pril i pl 0 'n or i1 ry ctiu ~ldo10 r . 

S t ': r f i sh '1nd oth :::, l:1:..t~ri' Is J '-3 ' rr'\m fr m t.(. bo ,~. 8 

.. 'of 0 su t ion PUl.1p , hroul~.h 'J !13xibl , p i pe • 1 1 ! in' 11 ' Ir e 
fo rc a d into en dnclos e d :::'0 ' in dr .i::, . , h of d if -
f or ont oizes. u~oll objJC s p' 0 the 
s a dime n t :1nl~ ,Ie c on '~nt of 
l"1te r t'1ken [lshor·, . L'lr ,8 ohj ~ ctg 'Iro 
whe r e t ie o dul~ s '1 rfi sh '1 r 

, r ~ turne d to thd b o dG . The , f 
nnd the c "1 tch j s much ,:::, u r 
bont . It is unfortwl' " th', 
of tho sucti0n dro ' Gc it i. 

Chenic r.1 ie hods 

1'e ~1l1' r 
he rc I 

ed . 

re 
h 

i i c ncy 

S inc e tha ~echr nic 1 c o rol of s OV0r oys.dr b~ds 
i s expens ive '1 d 01 ly 'p ~1 i ::31 1' e L'fec i V0 , " 
some Ch'3 "P3l' ~!l1d mora eff icicl t J dall" of 0 

l e d to c ons i da r e ti on of t ~ usc of cart c~u"e ~be 

de:. th of the se PclS s . A.,.on the r b a c~ s triec. 'G:::,a d' f e r en t 
conCdl tr ::. t i ons of copper sulpt e t G :1 d S . ixt l ra \I i tn n' tr~ C' .r.8 . 
The uS e of those s b s !lllCe S , hO"Lver , p:::,ov~ d L pr('lct i '..ib l e for 
beds of 8ny s ize s i nce 0 ly B s, " I I perce nt'Joe of s ar~i h ~8. S 
.'<tl l ed while the ot1e r s He r G drive to <;: dj n c '3nt ot ).15 . I n'ldd i ­
tiOll , iri' a f03W inst r.C03S tha sh '~lls of e loll s·s of the tr~'~ ta d 
i r e:; e,Cn]i13 disco l or'Jd , r,d ,,0 oys J rs He r e f ound f ovorlbly ':f -
f ~ cto d . S ince the introduct i on of ;.1e t '1 1 s:.lts' OVJ r t h3 oyst ~r 
bottoms w .. y r as ul t i n :; 11 ~c cumu18 i on '.Jh ich ! rl y 8V31lt ~,lly pr07'3 
don.30r Ous to [qu') tic '1n 1.:1n l s ~nd pl'll1 t s , s uch methods c :mnot be 
r eco,.li.le nded fo r the control of' sturfish • 

.. ' Bo tta r r 'js ul ts C:..ln b e e::pa ctGd from a no thod bosc: d on the 
US0 o f i nso lub l '3 , or only sl i~htly solub-le mntJri o l H ich is 
h 'Tr.1ful to the stnrfi s h wh8 n in dire ct .c O!1 t Gct with i ts b ody . 
The so l ution of , th i s p::'oblem Wi 'S f ound i1~ USil !,; c '; lciIlIil oxide , 
comBonly c i4 lle d 'lu i ckli:rl3 , i~h ich h ~l S the. va lue t I e 'idvnntn,:;e of 
h~v ing -:. n n Lnos t 1. ,1i1e din t e off'B ct u~on "the st'1 rfish . Be c n use of 
its low sOlu.bili ty , £\ C Om~)8 r .. U '7e ly sm211 , '148nti ty of qu icklime 
i s suff icient to cove r 0 re l c tivoly l '1 r ",o 1:'l r e[-, of oyst'e r bottom . 
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S pre::1 d ove r t he b e ds i n 0": t; r l..: d or 
quicklim~ ' r o p d,mn 3nu il b ~ il 
fish , v/hich i ' COy j 0 d with dd lic 'J e 

r e s .l:1 irr' t ·ory O I'~r~ n" . Th f~ c '. ::;t· c ' c t or. €) 

l e s i on s which lll i c .~ ly d~'J pe: ' d • toJr '. 
thro u ,-,h o ut he bo d y"J'} 1 of th , cot, ... isr 
Oro<1Ii'" :;:!nd f i ri lly c 9Usi g dO"lth . 

. Onc~ spre~ d on thl..: botto~ , thj . 1 ~~ 1'8 

f or SOU8 time . Ct'1 rf i " h -ni ch " " no+ d i I'~ (' 
pnr tic l e s wi l l e '; lltu::l lly cone in c ont C'"- 'Ji 
on t h e ]bot t om . Thus , in h8 cour 8 0 i~ 
t he s t ·· r ~i sh e l so .e c oms .. ff e c d 
begins . St:\ rf i sh \"8::J k e nc;ci y he 
by Cr' b s · "' nd o t h n r 'ln i mo ls , ,n ic~ tl'J I mbl T 
tun lly k i l l e d. . · Li i710' i s ' : lso us ed Jhe n oys t:l r 5e i s 

.. from OI1U b e d t o · Po ! 0 h a l' . 13J s r ~t:'d il1c, sa ' .J !':- l h~l. fu 
e d limo o ve r 1.31') 611 r e d",8 0 ~!c1 lle JI1:-. juri ty C)f he ::; ', rfi5 ) .J 

1' -

8nlOn tlv) OY8 t e l's ' \ ~ il l be ki~l d . T' li s;. " t r.od pruve _ ro . 1" ,1 S lin -
ih.:~ st:.l r f i sh from or. ' li r A: , ~ CJ :: 1 othe r . 

To t~ a use i njur y to s a rfish it i., 118 t.ss'.r t o c r ., '. e . c ­
tus l c on t o c t o f t h e: p,: rt i cl' ~ s 0(' limo 'i th Qu io"s uf ~!n~.e p~::;t3 . 

The r efore , 't ! e e f fi cien c ' of t lEl J'llet:1C' de L) m d. prinrlrily , <)0. 
tho un i fo r m dis t r ib utio. of th lil'le ovo. · "; l:l t. r e· , !"G'::C3 , ' r d 
8 1 s o upon t hA 1ua n ti t i 8s sp. ~ . 

of distrib ution o f lil e h e b·! :m he 
Fish or.d 1 Jild l ife ,Ja r-v i c o [l ad S' ·~ es., , ri ,d (11. ~ l.-3 (;ul 'I;- i V :j -

e d b o d of Lon~ L :' :.m.l Cuu~ ' . I n r 11 c· <~ ." ... 11;.: 1 1. i , ''': i~; us e l.hc 
d i r e c't i o ond spe .. Q O L t l1, tid(~ C lr ror. S ,""\ 'I ll'! b , t ' k~;"'. i: 0 

c ,?nsidt, r n tion . I f pr uperly '1.',:> l i 8d , C V ny! .,;" ll. lil fJ 

(500 ·tu · 750 11b8 . pe r D ,re ) \ ill he 811f , ici l'n, 0-

j o r ity of tho s t "lrf ish pr :; S')L . Sal'.; .in.v' , '0\' r. -
i t i e s 17l3Y b ·..: needed _ It i (' fur '. In" tt~ ~L,.... t:l' 

of li~o ha r mfu l to st' r fi"h do !Cot 
COltlffiC.rc i '111y i l:l ')o r t r t f ur:.1s of . ,r i no l i 'J . 

t r ntiollS lJl:lploy .:) d in tho;,;cxp5rin.:lIl ts li 10 dot,; 1" I. ot 
ti c 'J!101y i njur ; 0 . 3 ; r s , cl'!J:'" o r u the r ,'uJ. . "ks 
on cul t i 'mtdd bot +.o::tS . 

The possi 1 •• f uturo 1/ ', luo of 1u i.}: i;;1 ' "<':' r 
fo r er ~'d i'c :-l ti oh 0 S ' :: r :'ish i .eo d· b~r 

: ·. lt~ .. · . .f.t: <!~J! 'i:re_".e·,_._ . I.J?,.. :. V ... G .• l).).! j) -c:l.s.s of -: 18 j 

t i ve- }·· r .11'3 . ne·s5 to o·ys·'tpcr~·<J r1.J":I?-.:' .?'.'. r: 
inG. i c :~ 

. fish . 

by. t 
tio 
os 

..... ~ . .., 

of 

tl ~ 
'. 

es e Ci ' l l y , i n 

tho 

tha 

Sll ' ~.'':; 

n, I s 
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semi- nnnu'1 11y, h .... ve . OWl h 

vntl3 . HO'I V r, ,h8 r -', 'J 'r' 'J, ' ~r ;> " 

inshore 'lref'lS , vJlh;r 
of 16 '11 h~ rn ct ~~ 0 
from th,~se po i ts . 
efforts shoulrl b J firs 

Th\.,; r nters 
oyst\.,; r b Jd s '~d P 

th e il' 0\, 

riti8 

s i s t::lI,ce on 
"L . ic' ion 0 
e~fici 3ntly if 
')s, is J"!I co of t 

(mud pr iv"t\3 , z.d ;1] 
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