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Introduction: 

The genus Onchidella is clctssified :ln the faiaily Onchidiidae. 

There is much controversy whether this family 1Je1longs with the 

class Opisthobranchiata or Pulmonata. According to F1°etter (19~.3) 

'!:his family has features of both. For example th8 Onchidiid8e 

ha.ve 8 lung which is a chPr8cte:C'istic in cc,mmon with Pulnonfltes 

w>ile the loss of the shell and heart structure are Opisthobranch 

chsr.qcteristics. She suggests that Onchidiid.cie sepnrB.ted fr,~m the 

Opisthobranch stem ,3t the same time as Pulm,Jnates. From this 

ortgil) however, the Onchidiid~e have evolved a.long different 

lines from the Pulmow,.tes, retaining more Opisthobr nch ch. 0 ractersl. 

Owing to the adaptation to similiar habitat they h11ve acquired 

a superficial resemblance to the nudibranchs. 'rhe features they 

shsre with the Pulmon,:tes may be 0.ttributed to the close origin 

of the two groups. 'l"he presence of the lung me,kes them better 

adapted to a habitat which is closed to littDral gastropods. 

Onchidella bore1ctlis is the member of this family found -~long 

the west coast of the United states.. According to Msrcus (1961) 

it ranges from the Aleuti/Cln Islands down the coast of Alaska and 

U. S. as far south as Tamales Bay. There 8re other members of 

this genus and related gener8 found all over the world, mostly 

in the tropics. Onchidella is a sl!llilll animal ranging in size -·-----

from 1 to 10 mm. in lengthand looks much like a nudi,n°anch. 

Coloration ·ariss from brown to grey to yellaw ,;nd grey mottled. 

The m,mtle is sm. oth to rough qnd its m,1rgin has e ·enly spaced 

papillae which are glands ref'erred to by Arey ,,nd Crozie:e ('ill~21) 



as repugnatory glands. They have a foot, two sensory oral lqppets 

loc8ted 8nteriorly on both sides of the mouth ".nd two tent8cles 

with eyes. 'rhese 8niw1ls can be found in the intertidal region 

CY'eeping about on rocks 8Ild algae during low tide. 

The behavior of Onchidell8 and rel8t ed <:Jenera has been the 

subject of many sudies. Dakin (1952) in 8 sitmdy on Onchidella 

damelii on the Australian coast repcrted migr8tions relr,ted to the 

ti 'es snd definite homing behr,vior, Arey .9nd Crozier (1921) in 

their s1!mdy of Onchidella floridanum Dall on the Bermuda coast 

reported a similiar migr8tion timed with the tides, They also 

p•,inted out that the animals exhibit homing behavior. Work has 

al so been done with thermal reaction, photo res ,cons es, function 

of marginal glands ,md of tentacular eyes. 

The purpose of this project was to study the behavior of 

Onchidella borealis and try to determine if this species also h8s 

the migr'ltions 0nd homing behavior reported by workers on other 

species. Also the distribution arid habit'lt in the Newpprt area 

was studied with Yaquina Head, Yaquina B'ly, and Seal Rock being 

sampled, Reqction to light, function of mqrginal glqnds imd 

thermal resistqnce were qlso investigated, 

MateriAls and Methods: 

Sampling was ccnducted ·,t Yaquina Head, YaquinB Bay a.nd Seal 

Rock to determine the vertical limits of the ,mimals Pnd tbQ:l§k' 

ha 1,i tats, Sampling ai 0 eas with different exposures to wave shock 

and sunlight were chosen. The ,,reas were carefully checked from 

upper to lower l~imits for the presence of animBls, The holflfasts 

of various algae were dislodged And inspected for BnimRls, 



Rocks R.nd musAe1 beds were also chIDcked. The animals 1,-rare found 

in clumps or c-loniGs, c'1os+; commonl·•-- in the holdfA.sts of the brown 

algee Hedoph'Tllum sessile or in rock creviees. 

During the observation of habitats it was noticed th8.t s,:ime-

times the A.nimA.ls were quite eA.sily located on algae and rocks while 

at other times they could only be found by dislodging the H~dop}ri}lum. 

An attempt was then made to determine tidal rhythms. Trips at 

various times during the tidal cycle and under differing weather 

ccnditions were made to determine the cha.racteristics of the 

tidal rhythms. Several holcFasts with populations of Onchidella 

were taken back to lab and placed in a sea table to see if the tidsl 

rhythms would be c ntinued in arti:fical c Jnclitions. One ~roup 

of l::toldflm.sts,cl"werl)Tkept under,.,water and one group was removed 

from the water in correlation with the tides. One migration 
di 

exp,-;riment was run with two hol 1fasts taken out of water at low 

tide, one left in the well lit lab and the other placed in the 

dark room in dim light. Migrations occured equa 1.ly well in both 

cases. 

Experiments on ,toher aspects of beha-.-ior of Onchideala were 

conducted. The margin of the mantle fuas evenly spaced papillae 

that secrete a white substance when irritated. /J,rey 8.nd Crozier 

(1921) refer to these structures as repugnstory glands and state 

that crabs and anem,Jnes will not eat small pieces of meat ffilleared 

with this substance. Various possible p"edat ors of Onchidella 

such as 'rhais snails and Pisaster wei 0 e collected. Onchidella 

was irritated until the secretion was rele9_sed and then sms8.red 

'lll. the Animals. The Dnchidella was then touched to the tube feet 

o:f Pisa8ter and Le1)aste-,-,i as and to the foot of the sn8ils, The 



only respcmse illicited was the S8me as could be brought forth by 

8 tactile stimulation, There was no avoidance reaction to the 

subatance by the predator. 

Reactions to light was tested. The anj_mals were placed on a 

flat pl as tic pl ate and floated in 13 degree\ sea water to maintan 

a constant temperature. A beam of light was focused on the upper 

end of the set up. Animals were placed st four inch intervals 

from the light. 

The temperature tolersnce of animals both submerged in water 

and in a saturated humid ch!c1111ber, was tested. Eight 500 ml beakers 

were filled with sea w.qter at 13 degrees (lentigrade and eight 

animals were placed in each. The beakers were then placed in a 

19 degree water bath and the temper8t·,re was allowed to stabilize. 

The temperature was then raised aib the rate of one degree every 

fi·re minutes. When the temperature reach 30 degrees C a bea¢\rnr 

was removed. With each subsequent rise of one degree a jar was 

removed until th0 last jar reach 38 degrees. The ceakers wera than 

allowed to return to room temparature. Sea water was added gradually 

to bring th0 temperature down to the original 13''. The animals 

were then remo eel ,md the number dead were counted. Animals were 

kept overnight and checked for further mortslities. The same 

proceedure wa.s used with humidity ch8111bers. These wa:ee screw 

cap jars with a soaked papen• towel in the bottom. A piece of 

screen was inserted to prevent the 8nimals from lftirebtiliy tbuching 

the toweling. The jars were sealed with vaseling;! to mske them 

water tight 8nd were completely submerged in the water. A jar 

with a rubber cork and thermometer provided a similiar ch8111ber to 

tFtke temperat11re reading:s. 



Stomach contents were examined to determine the type and 

variety of food eaten. The animal.s were dissected and the 

digestive tract cut open, $he tract consists of an esophagus, 

crop, stomach, gizzard filled with sand and an intestj_ne, The 

material found consisted of a great variety of diatoms, bacteria) 

algae and foraminifer8.ns. The radula llrs evidently used to sc: 0 ape 

f'r)od from the rocks ant:i. algae. 

The animals in the field were mostly found on Odonthallia liali 

and Hed9._E,~Yllum. An exp ;·riment was set up where the animals were 

given a choice of algae. 32 8nd 24 animals were placed in (a, 

la:ege flat pan:,with clumps ,:f various algae spaced around the edge:., 

At the end of twelve hours the algae were removed and the animals 

counted in each clu•np. No significant species preference could 

be demonstrated (tabll I and II). 

Discussion 
distrihution 

The distribution cf Onchidella at Yaquina head ranges from 

the mussel beds to almost the level of sea water in the tide pools, 

This would consist of zones two 2nd three in Ricketts and Calvins 

sch,3rne of zon13.tion. Irido:e,hycu'2.L 1?gregia, Laminaria, Ulva, 

Od~•nthallia lial i and flocosa,_ m'.ld Halosaccion holdfasts were 

examined. The only pl ace the an'.mals were found was in the hold

fasts of Hedophyllum, The Hedophyllum holdfasts is well suited 

to :tlive protection. Alone with Onchidella was found Nemertean 
V' 

worms, samll mussels, and flat worms. Tha exposure to wave Bhock 

seemed to have little bear·,.ng on thsL· distribution as they wePe 

found in both exposed ,,nd pPotec.,.ed aPeas. The south jetty of 



of Yaquina Bay has Jjines of rocks that protude in to the mouth of 

the bay. These are covered with various algae and again the animals 

were found j_n large numbers in the holfasts of Hedophyllum. Popul.Gtions 

ranglitgg as high as 39 were found. At Seal Rock, so,rnn miles snuth 

Of-,:Newport, an almost ''ertical faee was sampled. Here the O nimals 

were again found ranging from the mussel -:)eds down to the W8ter 

level of the tide pools. The front face - exposed to the waves 

and covered with mussle beds yeilded 8nimals in a density of four 

per sq. foot. '!:here was no I-ledqphyflqrrt present, 

Population sizes. 

Population sizes varied in the holdfasts and ranged from five 

to 60 indi 01iduels. The ,o,verege size of p,cJpuletion was 25 to 30. 

Sizes of the individuals maldng up the populR tion range from 1 mm 

to 10 nrrn in length. Below are listed the size.d of IIedophyJJ_:u,:ri:i hold

fasts and the numbers of animals in each. These were taken at 

Yaquina He-cd. 

'l'idal rhythms 

3l1 at longes point by 3 11 at widest p8rt. pop 3 

)'~ I I 

4 t I 

JI I 

21 I 

JI ! 

3 

$' ' 
3 1 I 

69 

29 

39 

11 

Tidal rhythms were identified both in the field 8nd in lab. 

The animRls ha\'e an acti i ty period of ao -ut two hours beginning 

approximRtely om half hour before the lowest print o~ th9 tide. 

J.)nrin '): t;hj_,9 pGriod the1 Ani_m,gls creep out frc-m t:;he crevices 2nd graze. 



At the end of this period they migrate ba,_,k into the holdfast 

and none can be found, The rhythms a,,pear to be inherent ,md not 

triggered by the lowering of the w0ter, MigrAtic,ns occured on 

both the holdfast kept submerged ,md on those removed from the 

water, T<tilibes five to 19 show the tidal rhythms observed in lab. 

Tables IX - XIX are for the same group of holdfallts th8 t exhibited 

the migrAtions(•Jfor four consecutive low tides (lower low tides 

and higher low tides). With each successive migration the numbers 

became smaller and finally on the fifth tide no migration was 

observed, Migrations in the higher low tides were not observed 

in the field. Possibly the wave action prevented the animals 

from emer,Ting. Most of the He<')gphyllum was under water 8t the 

time of the hig,her low tides. 

Migr8t ions occured in dim light as well as in bright light 

and were of the same dm 0 ation. (table XXII and XXIII). 

Populetions were checked at Yaquin'l Head at low tide at /~_: 00 A. M, - -

A1.,g 13, The 13,nim1fols were found out in the usual numbers 8.S in 

d,qytime. The weather conditions seem to have little affect on 

the migration 8S populations could ;Je found on both cloudy, foggy, 

and sunny days. 0nchidella reactions to light in lab were tested 

and found to be photonegative. However, this reaction does not 

seem to be strong enough to discourage migration out during the 

dark hours or on cloudy days. Arey ,nd Corzier(l921) reported that 

0nchidella floridanurn beha es as a neg8tively helotropic animals 

and in nature it will creep out to feed in the daylight hours only, 



Temperqture tolerance was taken under water 8nd -tn humidity chambers. 

Table III and IV is a chart of the temperature end vapor pressure 

·the animctls were subjected to. A lctrge number of deaths occured 
0 

st 39 C in the humidity cham'·•er:B'. These immedio.te death,s were tle 

only ones which occured, for the Rnimals were kept ov··rnight .0 nd 

checked egin. In the absence of w;;iter in the ch,o.mber the lungs 

are functiong alone snd probably cannot meet the demands for 

extra oxygen. As the temperature was raised no change in behavior 

was noted. Accor·ding to Arey ••nd Crozier (1921) there is no 

change in beh,ivi or of Onchidella floridanum from 17 ''_ 36 C. 
_,,"_, .... - -~-- .,,, __ , ... _ 

D 

When the temperRture is raised to 45 the animals undergo violent 

contraction. 

Homing behavior was observed both in the field And lab. 

Animals were marked in the field and obser·ed to return to the 

sAme holdfast. In lab the qnimal8 were tested to 8Cce if migr·tesns 

were due to a geotaxic resoonse or to homing, 00.chidellfl were 

;illowed to migrPte ,md home with the holdf"lst in fin upright position 

then in an upside down position, Return to the holdf,:rnt occured 

in both 1/ cases signiring the movements ,. re homing. A p"ln Wf!S 

set up with rocks placed in the bottom. 

from a hold'.::f8st 8.nd "ldded to the set up, The onim"lls would 

migr.c,te out from beneqth che rocks but would not return. 

Conclusions 

Onchidella borealis Dall is classified as an Opisthobr,nch 

or Pulmone<te. It occur-s ,olong the western coast of North America. 

Observ<1tions reve2l it underc-oe s migr2tions very similicr to 

other species reported by Crozier end Arey n the ':,ermud2 coast 

2nd :Elskin on the cos st o:f Austr2lia. '!'he 2cti vi ty peri is 8 bout 



two hours "nd is correloted to the tides. Definite homing lleh 0 vi!D 

w2s clso noted. Al!llhough photoneg2tive activity W8S observed, it 

does not c,ffect the migr,:,tion to the point they c m0 out only 

on cloudy d,:,ys. Temper,:,ture toler,:,nce is hL~h with d0Ath occuring 
M 

approxi.m::1te at 38 No r0 e;action o:f possible pred8tors to the 

repugnotory ghmds was noted. 



Table I Algae choice by Onchidella 
Algae 

Odonthallia liali 

Hedophyllum sessile 

Iridophycus 

Odonthallia f'locosa 

No of enchidella 

7 

2 

11 

12 

Table II Algae choice by Onchidella 
Al~ae =:..;;;.;=..:=-----N-o-.-o~f-◊-n-c_h_i_d_e-1~1a 

Iridoph;rcus 

Od mthallia fl ocosa 

Endocladia 

Hedophyllum 

Odc,nthallia liali 

7 

2 

9 

0 

6 

-------------------- ------------

Table III Temperature and mortality r0te in humid cham:_er 
Temp'" C Vapor pressure --No. dead No. alive 

36 42.175 1 7 

37 47-867 1 7 

38 49.692 0 8 

39 52. l.tl,2 9 7 

40 55./3211- 7 l 

Table LV Tempe:ature and m-rtality rate -- animals submerged 
Temp :s,c No. de,,d N:. alive 

30 

31 

1 

0 

7 

8 



Table IN cont. 
Temp o) C No. dead No.alive 

32 0 

33 0 

34 0 

35 0 

36 1 

37 2 

---~·--------~---• 

The following tables are the migrations observed in lab. 

Each table is for a different holdfast of Hedoph;yllurn. The 

time of low tide and number of p6pulation invol,red is marked. 

8 

8 

8 

8 

7 

6 

Tabl_(C)._1!: ___ Low tide 5 :~O A. M. Population size 27 jloldfast 'Submerged 
Ti:ma ------------------~N~urn=~b~e~r-"'o~n:....::l~e~e~,,~,e~s~--·-···_•·· 

5:50 A 
"'" M. 11 

6:10 18 

6:25 13 

6 :l+O 5 

7:00 6 

7:25 7 

7:1.LO 7 

8:00 4. 

Table VI Low tide 5:30 a.m. populPticm 13 holdfast removed fromm H20 
Time Number on lea es 

5:50 

6:10 

9 

10 



Table VI cont. 
Time 

6:25 

6:40 

7 :30 

Table VII 
Time 

5:55 A.M. 

6:10 

6:25 

6 :Lr5 

Ta:;le VIII 
-Time 

5: Lr0 

5:55 

6:15 

6:25 

6:Lr5 

7:00 

7:30 

Low tide 5:30 A.M. 

Low tide S:30 A.l~. 

Number of animals on lea,es 

6 

5 
2' 

Number on leaves 

4 

3 

3 

2 

Ii 
H 

? ,pul 8t ion 15 -TJnsubmeTge-d 
Number on le8- 0 es 

1 

11 

10 

13 

3 

3 

2 



'fable IX Low tide (il :44 A. Jvl. 
Time 

8:00 

8:30 

8:45 

9:00 

9:15 

9:30 

9: '-r5 

10:00 

10:15 

Populs,tion 17 Holdf,:,.st fftl;j:rrrnerg,ed: 
nmnber on le,:,yes 

0 

10 

6 

8 

8 

4 
3 

3 

3 

Table X Low tide 8 :!.i.5 A. M.,,~ Popul8-tion 39 Hold.fast submerged 
Time number on leaves 

8:00 

8: 30 

8:~.5 

9:00 

9:15 

9:30 

9:lr5 

10:00 

10:15 

10:30 

3 

0 

8 

6 

8 

5 

5 

3 



Table XI 
Time 

8:00 

8:10 

8:30 

8 :L~5 

9:00 

9:15 

9:30 

9:1.i.5 

10:00 

10:15 

10:30 

Table XII 
Time 

8:00 

8:10 

8:30 

8:~-5 

9:00 

9:15 

9:30 

9:45 

9:56 

10:00 

10:15 

10:30 

Low tide 8:45 

Low tide 8:45 

population 39 Holdfast out of water 
number on leaves 

0 

10 

20 

21 

10 

8 

5 

10 

Population 29 Holfast eut of water 
number on lea;ces 

0 

5 

20 

11 

2 

5 

3 

6 

3 

2 

2 

0 



Table 
-Time 

8:00 

8:EilO 

8 :30 

8:µ5 

9:00 

9:15 

9:e,3 O 

9:45 

10:00 

10:15 

10:30 

Table 
Time 

8:00 

8: 30 

8:ti-5 

9:00 

9:l,5 

9:30 

9!.45 

10:00 

10:15 

z 

xrrr 

XIV 

Low tide 8:45 A.M. Population 11 Holdfast out of water 
number on leaves 

0 

0 

El 

2 

1 

2 

2 

0 

0 

0 

0 

Low tide 8:eiL,5 A, M. Population 26 Holdfast submerged 
number on leaves 

0 

0 

0 

2· 

1 

0 

1 

0 

0 



cont. 
Table XX Low tide 9:03 A.M. Population 39 
Time 

holdfast subme,,,ged 
number on leaves 

0 

0 

Table XXI Low tide 9:03 Population 33 Holdfast su~or~erged 
Time number on leaves 

10:00 

10:15 

10:30 

11:00 

0 

2 

2 

1 



'I'able XV Low tide 9:03 A.M. 
Time· 

10:00 

10:15 

10:30 

10:IJ.5 

11:00 

11:15 

11:30 

11 :4.5 

Table XVI Low tide 9:03 A.M. 
Time 

10:00 

10:15 

10:30 

10:L15 

11:00 

11:15 

11:30 

1~:1,f.5 

1:15 

removed from water 10:00 
Number on leaves 

5 

9 

10 

8 

5 

4 
2 

2 

3emo•ed from water 10:00 
number on leaves 

3 

10 

10 

5 

4 
2 

2 

1 

0 



T1J.l)le X'✓ II Low tide 'i/:03 A,11. 
Time 

10:00 

10:15 

10:30 

10:!t5 

11:00 

11:15 

11:30 

1:15 

POI\ 11 holdf13st removed from WRt 
number on lea-ces 

2 

2 

6 

2 

2 

2 

0 

0 

Taole XVIII Low tide Popul8c:i,~n 17 
Time 

Holdfast submerg~e_d __ 
number on leaves 

10:00 

10:ID!ll 

10:30 

10: µ,5 

11:00 

11 :40 

11: L,5 

1:15 

Table XIX 
Time 

10:00 

10:15 

10:30 

10:S.5 

Low tide 9:03 A,11, 

3 

10 

2 

3 

3 

3 

0 

Population 39 holdfast submerged 
number on leaves 

1 

1 

4 

3 



The following ta:}les a!'.'e for the migrati n experi,"nents ": 

conducted in light Pnd dimly lit conditions. 

3:05 P,M, 

3:20 

3:30 

3 :L,o 

3 :45 

Lr:35 

Lr-:4,5 

ime 

3:05 P,M• 

j:30 

3 :40 

3 :Lr5 

Lr: 20 

4:35 

4: 15 

4 :45 

t 

0 

13 

20 

Holdfast removed from water 
number on le,,:,nres 

10 

20 

20 

18 
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