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AS A FUNCTTION OF STZE/AGE

Sumrmer - 1077
(@]




Arctonce vitteta i1g commonly found on numerousg, unrelsated mar-

ine hoste, Hoststenge from sea sitars, such as Dermasteriag imbricats,

Solaster =vn,, Henriels szpp,, to the gesz2 cucumher Stichopus gom,,

i =y

ww-lgsot”

o the %MWﬁ/%:thon Crintochiton gtelleri: | 4o auch limpets ==
Dizdnara asnera, Acm2a3 gnn,, ard Tidarins sor, Becaugse of thigs wide
range of hoste, I thoucht it would be interesting to conduct an

axperiment dealing with A, vittata's preference, With what litzle

ie known of these polychaetes and their relaii-nships with their
f

agsuming thet size is indicative of the sge of the commensal Both
of these lines of experimentation could lead *o further investigation

"*‘3

“the life cycle of theze polychzastes with respect to their host
nreference and specificity.

The genus Arcionece has =severzl cther comrvensal members that z2re

on similar hOQJN, hut n=ither of these, £, frovsilis and A, yulchea,

are found on such a veavriety of marine animele. For instance, 4, fra-
gilis is und only on gea stars, on six of fthew zs far 28 is known,

Their general body form iz the same, but their ccloring may differ

drastically due to the coloring of thelr host. A, vittata frow the

limpa®t Dizdorz aspera is striped +ransverzely zimiler to the mantle

brightl:r

r.;o

i

T

of the limpet, while A, frasilis from Evasterizms spn, i
host%
colared 3n red srd white Yo matoh itg/;boral aurfarce in color 2nd

ve It ig claimed +that A4, vitista e not very active and

N3

“gunh a2g to make their vee in the exreripents’ srparatue imneogseible, "
T fonrd this contantion +9/Q%+ wholly true oo oy commangzle f2ired

quite well in the Y-iute apparatus thet T uzed throushout my e¥neri-




ment, On the contrzry, in th

rr}

e

same paper, it iz clzimed thst the

commensels from Evasteries sop, (4, fresilis) and Sticl

ey

OpUS_SDP.

{A.vulchra) are =

o}
o

ive 2nd upon being removed from their hosts

did not undergo zny sprarent health or activity decreases, This

)
3
3
»
i
jdn
3
g
<

iew seems unlikely to be seen within the same genus, but

nis view ig specul=tion znd iz not substantisted
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“ber of commensals T h2d to work with,

In the experiment T used the giznt gum-beot chiton Crvpto-
fey L] PR I S,

‘chiton stelleri 2nd *the lesther star Dermaster:
1

'U'Wiﬁh:fhose z2nd the Keyvholsas

*

to conduct my lengthy experiment




Methods a2nd Procedurs

Throughout the experiment, relatively the same rituals were

observed concerning the care of the polychaetes, thelr transfer

from the host to the apraratus,

and the functioring of the sys-~

tem, At various timeg, however, necessity dictated changes be
made in the protocol *o insure wore accuracy and/or efficiency,
The polvchaetes remzined on their respective hosis unless
being uged in an on-going erveriment, Both were Eept in the Iarge
water tables, or small aguaria as with the Diadcora, throughout the

experiment,

he removed from

was believed to be lesg havmful or damaging to the animals,

Upon heginning 2 series of runs,

their

hosts with a curved glass rod;

the commeénsals would
this methoed

They

were then measured, iv centimeters, placed in small glass bowls,
cherled under the dizzecting mieroScops Lo make sure each was in-
tact, eavecislly the two antennse, and placed in 3 water bath,

The purmnose of the wegter hath wze to provide congtant fresh sea
water snd ommzhtant temmaratora,  Later, during subsejuent runs,

thege water haths were niaced near aguaria containing several of

the hostha =

commengsl's hos an sea water/host factor was then

siphoned into the bath: +he sea water/host factor was assumed +o

[~

:
= 1

»

provide more nztural environmen to these

{that of the h

genavated nolyvehzetas  Tho howlm werse numbered ond, during 2
Teviez of runs, wvere *token in ordey until fwenty runs had been
corrlated,  The polychszotea ware entered into the hsge of the ¥,
allowed fo move and hopefoilv make 2 choice, 3nd were than re-
moved and placed haal in Thelr regpective bawls Gf thoge that
mede ohoices, to either arm oFf the ¥, 3 plus {4} or a minus (-}
woe given, depending on the slready set criteria Tor that series,




hoge that failed to make a choice scored zero {0} =2nd were ronsid-

=3

M

ered failures, not negatives, Any particular sbeervations made
were 2lsc recorded on the data sheet, The watzr flow through the
system varied with the size of the commensal irn the apparatus.
Obviously, the current needed mechanically for = five centimeter

fficiently the length of the apparatus wounld

b

velychaete to traval
oftentimes (voice of experience) wash smaller <wo centimeter
polychzetes down the outflow tube, a practice not wholly needed

with the limited number of commensal polyechaetes, A time limit

was also placed on ths running polychzetes, In the first set of
e}éperiments3 the limit was 2 half hour; on suggsation by Demarest
Davenport the limit was lowered to fifteen mirutss, since this

wis the amount of time, on the average, that it took successfully
-rﬁnning polychaetes to rurn the length of the awnmzratus, At a

Tater date-, the time limit wss lowered +to ter =imites whan not-
iced that if a2 commensal hadn't moved within the+ zmount of time,
iﬁ.farely moved at 211, At that point a2lso, tire was of the essence
and was getting mors =0, 4s 3 method of rendemizetion, the feed
lines from the squ=zria to the arms of the Y were switched alter-

nately., Number one of each series was siraight and azlternated

[0}

through number twenty., This method was subientiva as far 2s I wa

oncernad

L Y

7

bt it wag random 28 Ffzr oas the nelvrchzotes were con- |

rerned.  Or comrletion of the seriez, the nolvehsaten ware planed

D

banck on their rezvective hosts znd anothsr =et of sommensals were

taken through the protocol in the =ame fashion for the next experi-

i

mantal serie

[0




Apparatus

The Y-tube apparstus was used throughout the exveriment, This
had its relative zdvantages and disadvantages, as most apparatus
do, It consisted of rubber tubing with plastic jaints that was

lined with nylon matting to provide the rolychzetesith 2 more

@

agily traveled path, since they have difficulty locomoting in
general. Softer rubber tubing a2t both ends of the arms of the Y
and 2t the end of the base provided the incurrent and éxcurrent
paths for the water/host factor, respectively. The hdst fzetor
materials wers 'manuféctured' in two one-gallon =quzariz2 a2t the

arm end of the Y. Siphons attzched %to the softer rubber tubing

providad the water flow., This flow was regulated at the other end

wag placed approximately zn equal mass of host maiteriil, in the
fbfm aof the entire, inteet animals, An Air flow was naint2ined
in'fhe aguaria also for water circulstion snd for +the =2ccomodation
of the hosts, An incurrent se2 wzter Flow was mzintsined that was
irectly from the top for = constant turﬁ over nf water in the

anuzria; this flow was zdjusted at the faucet =2nd wa2s kept at 2 rate

which allowed full aguaria that did not overflow,

This system provided double stimulastion of tha running polyv-

~hzstern, whinh made it nne=ible o use *twno diffevant host fontars

oo oona commenzal tn get prefarentis]l hehavioer = % pesultoent.  The

diszdva’ *zge in thio syatem desle with +the heheviopal limitotions

this tyme of system imposez on the running rolvshsstes, Tt has
what

not bhaen defarmined /tha true nzture of the recronce of the jala e

chretes i with ra

5]

2rd to thair hostd The moezini 1iteh 1ie Thoereins

The wandering of the polychsete to find ite hozt, “Ff +thin ig the




nature of their response, is extremely restricted to the half inch
width of the Y-tube. The apparatus also imposes r&striétions on
the concentration and its subseguent gradient of the host factor
meterialsy possibly *the commensal desires slow, highly concentrated

host factor current, @ difficult task to dup o

xJﬂ

te in the Y-tube,
An equally difficult task to zcecomplish is a fazt current that
is highly concentrated; = problem of dilution as 2 result of faster
current developes, The most probable soclutiong Lo these latter
problems lies in adding many hosts to the aquariz to make the
concentration relativelv high and a2djusting the water flow through
the system, Although these solutions zre not fully'capable of |
alleviating the problems, they com2 close to reducing them to just
small efrofs,

The approximate ‘ecusl mass of host materizl' was determined

in the first =zeries, otherwise krown as the control series. There

ratus usged,

=i
j,._.i
w4
{D
=
—
i—..l
!,_J
3
3
»]
\E
[N
]
)
)
%3]
1
o+
D
~
joN
D
ot
Al
*...l
3.—1
(&)
t
+
]
D
30
3
ﬁ

Series #1

(a) 2, vittotas from D -~ Host fartors: D, =zpers, sen woter®

f‘r\\ : wittato - o - Haomt foator~. 7 atellari f"“""i‘rg{:" """

fe) A, vittatzs - D, Swhyiecetz -« Host factors: D irhrisgts, fﬂﬁéoﬁ%*
‘4) b, vittats - D, aspare - Hoot fantors: . utelleri, sea water ¥
fa) A, vitints - D, oteilevi o Haost fantoes; T soners, ges wster

* Dnring the Sywbingi= of Morine Orgsnie~~ Auce, ¢ - 11, 1073, w/ mr Frien
#**Done gg a2 contrel sfter s2id course before other three series,




(a) 4, vittata from D, imbricata - Host factors: D,imbricata, C.atelleri
(b) A, vittata - C, stelleri - " " " ' "
{c) A, vittata - D, sspera - " " " "
Serias #3

(=) A, vittate from D, imbricsis - Host fsctors: D,aspera, C,stelleri
(b) A, vittatz - £, stelleri - " " " "
(e) A, vittata - D, mspnsrs - " " " "
Series #h

() A, vitiataz from D, imbricata - Host fectora: D,aspera, D,imbricata
(b)) A, vittats - (¢, stelleri - " " " '
{c) A, vittata - D, asvers - " " S "

Results

The results will be given in table Torm on the following pages

-

(3]

Thev zre in percentasgss ag derived from the dats, Following will
3 g Z

be concluzions and

m

I

discussion of the merits an@&ailures of this

experiment on an ovar-zll b
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Toonnnmaes - 4 of Runs - Percentage - %
Ler

. . o,
- Sea YWatar 0 0%

. 17 55% '

0 Failures il

+ I,

Zsnars 14
= 15

!

. M
iy 3 . 2L LS v W
Host Faectorsy Oovrebochiton stoller)
7 AT Ao
R 20 WRTeY

(0} A,vittsto fvom 7, (12 runs, ons cormensal per run)

Resnongas. : - ¥ of Buns -  Percentage - &

+ O, atelleri < 287
+

o D 0%

‘

0 frilures ] 627

4 e e L - T . < Cey e b e e 3 : .
(o) A.vitiote Froom Diinnricontes {21 runs, esch commenszl thrice)

—f
- - Parecentzge - 7

T e P - =

*rage experiments @ under DL Davennort snd T Jonor for
the crursze in Vorina Orgenicms, Au 1-13, 1972
Y N A : - ISR ? 2 S e S A B |
vombern of the ooecondueted ther were Rick Zmith and

Alen Otonford oo




TABLE

1

b

: Series #1%

Cryptochiton

(con't)

ol
Sed

Wateor

ctelleri®

(d) A.vittzts from Disdora zszpera (9 rung, one commensal/run)
Regpondes - #_of Runs - Percentage - %
+ C,=t2lleri 1 11%
-~ Sez Water 0 0%
0 f=ilure 8 89%
Hozt Faotors
(e) A,vittatz from Cryptochiton stelleri {9 runs, one commensz2l/run)
Responses - # of Runs - Percentage - %
+ D,zspers 5 67%
~ Zesn Yater 0 0%
0 f2ilure 3 33%

#Thaze sxperiments wers ﬂonducted under D,Dzvennort znd J.Gonor For
the covrse in Symbiosis of Varine Orcanizes, hug, 1-11, 1073,
Memhers of +tha group who condunted tnem ware Rick Smith and
flan Stanford and morself,




TARTE 2: Serieg #2

Host Factoerz: Dermasterias imbricats
- Cryntochiton stelleri

(2} 4.vittets Ffrom O, imbricats (18 runsg, each commensal thrice)
Reanonses - ¥ -~ Tetal sample -~ Large cample - Small sample
+ D.imbric=t= R34 100% 67%

- C.3telleri 0 0% 0%

0 fzilure 177 0% 33%

Averase Size (cm) . 3,28¢cm L,75am 1.5%em

(b) A,vittsta Ffrom {,cotalleri (18 runs, e2ch commensal thrice)
Rasponges - % .« Tntal zample - Large s2mple - Small szmple
+ C.atellerd L, 56% 33%
- D.imbricats 17% 22% 11%
0 fzilure 397 224 547,
tverzze Size (om) 2em 3, 50m 2cm

(o) 2, vittass from D ssrovs {20 rung, each nommens2l twige)
Rezronzes - “ - Totzl czwmple - large zzpnia - Zpall camnle
+ D, imhricats ‘ o4 an 0%

- C,ztelleri 107 1
0 f=ilure 857, 7

Averace Size (com) 3,5cm Lem
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Host Farsors: Dermezsterize imbricsta
: Diadora =zznera

D,imbricata

(16 runs,

each commensal twice)

-~ Tota]l sample - Large samnle -

2 5

%

[N
LY

A

[y
)

o7
75
257

L, o 1,

_ ,
fasnponses - %
[ VAU S A, .

+ D,a2=ners

- Total szmple

- Larwve

L35

-~ I, imbricata O 0% 0%
H dpbd g

0 fzilure Ve 7% 507

Avarsege Size (om) 3om bem 2em

{e) &,vitista from D,asnern {20 rung, each commenszl twice)

Rerponses - % - Totel =spple - Large =srmple - Smell sample

+ D,sspers G0 Er 507

-~ D, imbricats 0t 0% 0%

0 foilnvs Ly vt 2777, 50

Averooe Size (om) 3.7 80m sem 2, 5cm




TARLE L4: Serjeg #U4

Host Factorg: Diadorsz aénera
- Cryptochiton stelleri

(a) A.vittats from D.imbricata (14 runs, each commensal twice)

Resrongasg - % © = Total sample - Large sample - Smell samnle

75
0%

7

5
1

.5cm

o
=3
A
BN

+ D,acepera 79%.
- C.,stelleri 0%
0 failure : 21% 33

Averzage Size (cm) 3em ' 4, 5cm

EY

=}
ey

N
&
™o

Q

(b} A,vittats from (C.gtelleri (21 run=z, each commensal thrice)

-

Regponzes - & N - Total szmple - Large gample - Small zample
+ ,z3tall g

1
- D,=sspers . B 524

2 | ,
0 fzilure. . 38 - 337 s
2

Avaraos Tize (dm)

(aY A,vitEs*s From D.aspors {14 runs, ez~h commensal twice)

Regnonses - % ~ Tetzl zzmple - Large sompnle - Small semplie
+ D.azvers &3% 707 0%

- C.ztelleri o7 0% 0%

O failure 37 307 50%

rorace Size (o) 3, Som Zom 2, 5om
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Digeussion and Conclusions

‘Series #1

Tn this series, the controls for the rest of the experiment
were conducted, The commensals were run through the gystem against
their own host and sea water, There were Some problems in this

series, ag one o827 =Zae when examining the datza. Tt took some time
tn determina the threzhold of the commensals to the host factor,
as well 28 the strength of the water flow through the system,

The matting at the junctions posed another problem also; the poly-

chaetes had diffiéul+y cetting by the slight riszes in the tube.

oF
)

Thesze problems combinad cause some commenszls to do nothing,
stop at the junctions, or turn around aftsr a few minutes, By

the end, they were relatively slight problems, but thelr effects
In most cases, the commenszsls went -to théeir own host or not

at all, On 2 few rzre occasionz the scommensals choge the sez water

n, ag in (¢}, ona of ftwenty runs went to that arm, On the

varied greztly, Only in tre last series of runsz, {c) A.vittale

x — v
to-f2f Inrae ratbio inth the ocommencals From D s o2nd O,stsllerd

staved relztivelv inzntive thranghout thig series; the reason Tor

o . A i . o
ris I not known,  There s their threshald

oA r »
iz nigher than the omount of ir the two =zqurvis,

aotors was significan® in fTheir astivity,
Tr the navt fwo parfs of fhic

series, the ~ommernsgls were run
ien, Y . T owere run

againet 2n alternate host, Ulsed wes the commanezl Trom D,acrver2




elleri

-

S ¥

against C,stelleri host materizal and commensels from

against D,agrerz, From thig datz, it can be =2i1d that the com-

are more Qe]ﬂct in their hosts than %he

[4V]

mensals from D,2sper

{

cemmensals from C,stelleri, as is readily shown by. the percentages

Tn this zseries, commenssls from D,imbric=ta, O,stelleri, and

L

D,2snara were run =2gainst two host factors: these hozt factors

could include the criginal host and zn alternzte, or two 2lternates,

10

depanding on the order, The set host factors were D,irbriczta and

C.atelleri, and the polychzetes were run in parts (a), (b), and ().

Correspondingly; bbth the volycheetes from D,iwbricata z2nd C,stel-
leri had theif'éfiéinaal host and an élternate, while those from
D.2spara had to uhOO“P between two alternztes, The - esults indiczte
that given the éﬁbice between two possible hosts, the commenszle

his series had the zsme formz+t as the previcus series with

n onhanos of the twa hast Fantoes, Tn thi= nne, TO,imbricstzs znd

Q
‘,1]‘
!dw

D.o22pers were the Ffact

n the asvstem 2nd the nolvohaetes were
run #gringt them in thres werte, 3z TFefr-2,. Thz commenssl from

hed the tazk of choosing hetween tThe twa 2lternates

in thiz serie=, while the others hzd their origsinzl and an zlter-
nrte fn chooge fror, The =zme resulta did not ~ceour in this

series 2o with #2.3in that the cowwenzzls had more of 2 tendency
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to choose the D,aspera arm of the system. This ratio was not greatly
in favor of that fact when considering thst percentage as one

factor and the other itwo {+ and 0 responses) as one factor. Then

one can-say that the choice of D,agpers was approxiﬁately 50%

of the time, If looking at the vercentages of going to the

original host and going to the alternate host, then it shows that

the alternate, D,2svers, wae clesrly chosen over the original.
C,stelleri remained in 2 middle state in this exXperiment, picking
néither host more so than it chose to fail., When it did choose,

however, it went to the D.asvera arm,

From the results-it can be said that 2ll of the commensals
had a fair degree of preference for D,asvera no matter what else
was in tﬁeISYSfem, The tendency varied fror commensal to commensal

though, 28 would be expected,

In this serieg, D,z2aperz was courled with C,stelleri in the

system for the polychaetes o make their mreference between the

=d the task of choosing between two altermates

here, As in the previous series, D.z2srers was chosen before

C.stelleri, even in the czse of the commensals from C.stelleri.

Tn all e3ses, approximastely 507 of the rung were to the D,seners

B

arm and the rest was split between failing And the other host,

Thie shows some preferente for T

sdmers over D, imbricats by the

three categories of commensazls, The commerszals from D.imbrinzts

showed a grest preference for D.2spera over their host in a 79%

to 217 (failures) ratio,
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_ Retrospective, it can be said rather safely that when Diadora
agspera, the Kevhole limpet, was placed in the svstem with either

of the other two hosts, Dermasterias imbricatsz or Cryptochiton

stelleri, the commensals, no matter who their own host is, have

2 gtrong tendency 1o mzke =z cﬁoice in the Y-tube to the arm of
the limpet host factor, ‘The percentages do not Show'significance
2t all with respect to the sctual behevioral phenomenon, but do
ghow clearly the trend, Tests for significance =nd probablity
need to be done to determine the =zctusl strength of this trend.
If time had pérmitted. T would have liked to do these tests, but
it.did not., A size variation correlated to this aignificance
would be interesting, but, again, time did not allow full dealing
with the aveilable dats.

Tf 1 were to arbitrarily cheoose the order of preference by

" . “ 3
Arctonoe vittztes concerning these three hoste, 7 would necesssrily

put Dizdora agperz first, and the other twe behind st relatively

_ ¥ - w
the same point, It seamad thzt 211 »f +the nomrmenszls ohoze D, ssrars

in a8 congiztant manner, but the anmrensals fros O, s5fel

& T

-

eri

[
)5

>

(o3

D.imbricets did not choose ench other's hest, ia, comrenssls from

GC.stelleri did not at any %time choose D,imbriczte and vice versa,

This finding brings meny ~nestions +o lignt conrarning the relestion-

2hin of *hic covmmensal rolvyohoats vo ita nueassss snd sioedyr hactha

Tha mext grer wonld »e 0 roise thees ralvebzatos ond +teet their

preferences snd crecifincities throughent their 13fs sven, There iz

s

~t
e [ =

=il much that S met bneown of thase cresturas,
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