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SOME NATURAL HISTORY OF TERRESTRIAL ISOPODS 

In t roduc t ion  

Isopods a r e  c l a s s i f i e d  as ~ r u s t a c e a  in  t h e  subc lass  

Malacostraca.  They were formerly placed i n  t h e  Order Arthro- 

s t r a c a ,  wi th  theAmphipoda.(~ichardson, 1904).  More r e c e n t  

p u b l i c a t i o n s ,  however, have made both t h e  Isogoda and t h e  

s e p a r a t e  o r d e r s .  (Hegner, 1936 and o t h e r s )  There 

a r e  seven super fami l i e s  o r  t r i b e s  g e n e r a l l y  recognized  i n  

the  Isopoda. According t o  G. 0. S a r s ,  a l l  of t h e  l and  Isopods 

a r e  grouped t o g e t h e r  i n  t h e  superfamily Oniscoidea,  s ince  a l l  
I 

of them have t e rmina l  uropods,  pleopods f i t t e d  f o r  a i r  brea th-  

ing ,  and a r e  n o t  ~ a r a s i t i c .  ( ~ a r s , l 8 9 9 )  . 
Kany paDers i n  many languages have been w ~ i t t e n  con- 

cerning t h e  Isopoda. ,Few,  however, make any mention of t h e i r  

n a t u r a l  h i s t o r y ,  s i n c e  p r a c t i c a l l y  a l l  of them a r e  p r i m a r i l y  

i n t e r e s t e d  i n  the  taxonomy of the  group. I n  t h e  t h r e e  out- 

s tanding works dea l ing  w i t h  t h e  Isopods t h e r e  w i l l  be found 

s c a t t e r e d  n a t u r a l  h i s t o r y  d a t a .  These works a r e  those  of 

Budde-Lund, 1885; S a r s ,  1899; and Richardson, 1905. This  

imfornat ion seems t o  have been added a s  an a f t e r t h o u g h t ,  as 

it i s  i n  f i n e  p r i n t  o r  a t  t h e  end of t h e  d i s c u s s i o n  of the  

spec ies .  H a r r i e t  Richardson h a s ,  however, a p u b l i c a t i o n  

e n t i t l e d ,  i iCont r ibut ions  t o  t h e  Natura l  X i s t o r y  of t h e  Iso?odaw. 

In t h i s  paper she ve ry  b r i e f l y  desc r ibes  t h e  e x t e r n a l  anetomy, 

i n t e r n a l  anatomy, development, s i z e ,  h a b i t a t ,  food and 

h a b i t s  f o r  a l l  seven of t h e  s u p e r f a i i i l i e s  of Isopods.  A 

l a r g e  ? a r t  of t h e s e  d i s c u s s i o n s  i s  taken up w i t h  t h e  aqua t i c  



forms and very l i t t l e  i s  sa id  of the  Oniscoidea. Allee i n  one 

of h i s  s tud i e s  of animal aggregations s tudied "Causes and 

Ef fec t s  of Bunching i n  Land Isopodsn. This was of course 

a laboratory  study,  but  as he s t a t e d  appl icable  t o  these  

conditions in na ture  and in severa l  ins tances  i n  my study 

t h i s  was borne ou t .  Other s tud i e s  of Allee have a l s o  d e l t  

with Isopods. A s  a l ready s t a t e d  there  a r e  many papers on 

Isopods, however, those mentioned above a r e  by f a r  the  

more important of those t h a t  were found. 

General Statement of J?roblem 

This s tudy w a s  begun i n  e a r l y  BIIarch and continued 

through Uay of 1938.  During t h i s  time weekly v i s i t s  - 
weather p e m i t t i m g  - were made t o  the  area  where the  study 

was ca r r i ed  ou t .  This a r ea  was the  Arboretum i n  Ann Arbor, 

Ivlichigan. Col lec t ions  were a l so  made i n  severa l  nearby a reas  

i n  Washtenaw County a s  a check on the  d i s t r i b u t i o n  of the  

species t h a t  were found i n  the  Arboretum. 

Numbers and Species 

Although it was expected t h a t  severa l  zenera and species 

would be found, only th ree  genera and one species  of each 

genera were loca ted .  They were Cy l i s t i cus  convexus, Po rce l l i o  

ra thke i  and Armadillidium vulgare. Cyl i s t i cus  convexus was 

r a the r  p l e n t i f u l  i n  the  area  s tudied,  but  the  o ther  two were 

f a r  from numerous. Only one ind iv iaua l  P o r c e l l i o  r a thke i  

co l lec ted  and on ly  13 k m a d i l l i 6 i u n  trulgare were found 

i n  the  a rea  s tudied.  A m a d i l l i d i m  was, hotvever, found t o  be 

p l e n t i f u l  i n  the  c i t y .  On the  Universi ty of 2,Iichigan campus 

it was the  predo:r;.inant species  and i n  greenhouses it was very 
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abundant. See the  cha r t  f o r  numbers of each spec ies ,  when seen 

end condit ions on t h a t  date.  

It w i l l  be not iced on the  char t  that  Cy l i s t i cus  convexus 

was found e a r l i e r  than the  others .  Armadillidium vulgare was 

found l a t e r  and Porce l l i o  r a thke i  s t i l l  l a t e r .  Could it be 

t h a t  Cy l i s t i cus  convexus comes out  of h ibernat ion e a r l i e r  

than the  o thers?  The evidence i s  meager, however, and no t  

conclusive, bu t  it may poin t  i n  t h a t  d i rec t ion .  

Cy l i s t i cus  convexus was found i n  s i t u a t i o n s  where o ther  

Isopods were no t  found. They were present ,  however, i n  t he  

s i t ua t ions  where the  o the r s  were col lec ted.  It would seem t h a t  

a  hab i ta t  s u i t a b l e  f o r  one species i s  s u i t a b l e  f o r  the  o thers .  

Young C y l i s t i c u s  convews were usua l ly  found with the  

adu l t s ,  but a s  far  a s  could be detemined there  were no re -  

l a t i o n s  between the  two, such a s  care of young o r  p ro t ec t ion  

of them by the  adu l t .  

Only in a  few ins tances  were Isopods found alone - t h a t  

i s  they were the  only animals i n  t h a t  p a r t i c u l a r  s i t u a t i o n .  

Generally o the r  land inver tebra te  animals were found i n  the  

same hab i t a t s .  Usually ground bee t l e s ,  a n t s ,  c r i c k e t s ,  cave 

c r i cke t s  o r  o the r  i n s e c t s ,  s lugs ,  land s n a i l s ,  earthworms, 

loilipedes o r  centipedes were present. Cn Uarch 5 a young 

ga r t e r  snake was found under a rock where a  good number of 

Isopods were bunched. None of these  inver tebra tes  would be 

harmful t o  one anotner ,  but  ins tead  t h e i r  presence could be 

explained i n  t h a t  they a l l  p re fe r red  a  s imi l a r  h a b i t a t  - dark,  

damp, cool and near  t h e i r  food. 



CHART I. 

i 
NUMBERS OF SPECIES 

...................................................................... 
- Date Species Nos. Conditions when seen ...................................................................... 
March 9, 1938 Cylisticus convexus. 18 Snow, 'but melting 

Uarch 30 w n 29 Wet. cloudy, cold. 

April 4 n n : 50 Damp, cloudy, warm. 
Armadillidik vulgare 1 

A~ril 20 Cylisticus convexus 25 Moist,clear, warm. 

April 27 tt n 14 Dry, clear, hot. 

May 4 tt n 6 Dry, clear, hot. 

May 11 11 n 44 Dry, cloudy, ,windy, cool 
Armadillidium vulgare 5 
Porcellio rathkei 1 

IGay 1'8 Cylisticus convexus 36 Wet, clear, cool 
Armadillidiuxt vulgare 1 

Igay 25 ~ylisticus convexus 56 Damp, clear, cool 
Armadillidium vulgare 6 

TOTALS - 
Cylisticus convexus - 278 

Armadillidium vulgare - 13 
Porcellio rathkei - 1 

292 



Habi ta t s  

There were severa l  genera l  types of l oca t ions  where 

Isopods were found and t h e r e  were other  s i t u a t i o n s  where 

none were located. By far the  g r e a t e r  number were co l lec t -  

ed  from open f i e l d s .  It d id  n o t  make any di f ference  whether 

o r  no t  the  g rass  on the  f i e l d  was t a l l  o r  cu t  c lose  t o  the  

ground. Another good c o l l e c t i n g  ground were t he  open 

deciduous woods. In such a s i t u a t i o n  the  f o r e s t  f l o o r  wopld 

be covered w i t h  green vegeta t ion and some decaying n a t t e r  - 
such as r o t t i n g  logs ,  stumps and p i l e s  of leaves .  When, how- 

ever ,  a s  i n  a  heavy wooded a r e a ,  the re  was l i t t l e  i f  any 

green vegetat ion on the f l o o r , .  few Isopods would be found. 

Those t h a t  were found were alwzys located i n  decaying logs 

between the  wood and the bark. The coniferous vroods i n  the  

a r ea  were devoid of Isopods, a s  f a r  a s  could be detemined. 

Here t he re  vras very l i t t l e  green vegetat ion on the  f l o o r ,  a s  

a t h i ck  mat of needles covered most of the  ground. Not only 

were Isopods not  found here ,  but  few of the  inver tebra tes  

u sua l ly  associated with them as t o  h a b i t a t ,  were found. 

Although Sars s t a t e s  t h a t  Cy l i s t i cus  i s  general ly  t o  

be found vinere the  ground c o n s i s t s  o f  loose pebbles,  none 

were f.ound i n  t h i s  s i t ua t ion .  Ins tead the  major i ty  of them 

were col lec ted i n  sandy or  c l a y  s o i l  regions.  

Very wet s i t u a t i o n s ,  w i th  one exception, were devoid 

of Isopods. The one exception was a board i n  t he  overflovr 

of a  spring.  The board was, however, seldom very wet, but 

u sua l ly  only moist,  even though the  area  was r a t h e r  swampy. 



Every time t h i s  board was examined the re  were usual ly  

Isopods on i t s  under surface.  

Slopes seem t o  be pre fe r red  t o  l e v e l  ground, but  not  

too  ca re fu l  records were made concerning these  f ac to r s .  

In these general  l oca t ions  t he re  were c e r t a i n  s p e c i f i c  

s i t ua t ions  where Isopods were t o  be found. Although Sars 

says t h a t  Cyl i s t i cus  convexus p r e f e r s  somewhat dry s i t u a t i o n s ,  

they were usual ly  found i n  mois t ,  but  n o t  damp locat ions .  

According t o  Richardson (1905) Cy l i s t i cus  i s  t o  be found 

under br icks  and boards; i n  woods, under logs;  along roads, 

under s tones,  Cy l i s t i cus  convexus was found i n  a l l  of these 

hab i ta t s .  They, however, were found i n  o ther  loca t ions  ; such 

a s  i n  woods, between bark and wood of decaying logs ,  i n  

compost ( Decaying leaves  and o ther  vegeta t ion p i l ed  under 

t r e e s )  ; i n  open f i e l d s ,  under t r a s h  ( paper,  c lo th  and the  

l i k e  ) ,  under s tones;  and i n  -ant nes t s .  Cy l i s t i cus  convexus 

was found severa l  times under rocks where an t  nes t s  were 

located. Once on digging out  a n e s t  severa l  of these 

Isopods were found i n  the  tunne ls  about th ree  inches below 

the  surface. 

Porce l l io  ra thke i  i s ,  according t o  Richardson (1905) , 
t o  be found on r o t t e n  l ~ g s ,  xmder bricks and boards, under 

logs ,  a t  r i v e r  bottoms. The only one t h a t  was co l lec ted  i n  

t h i s  study, however, was found under a stone i n  an open f i e l d .  

Armadillidium vulgare was found under boards and paper 

i n  moist s i t u a t i o n s  i n  open f i e l d s  and s l i g h t l y  wooded a reas .  



It appears t h a t  t h e  requirements of a des i r ab l e  

h a b i t a t  f o r  Isopods a r e  darkness, some moisture,  something 

t o  hide under and t o  c l i n g  t o ,  and nearness t o  food. 

I Ef fec t s  of Moisture 
w a s  

During t h e  time t h e  study was made there/about  a two 

and a hal f  week per iod  during which there  was p r a c t i c a l l y  

no ra in .  This afforded t h e  opportunity of s tudying the  e f f e c t  

of lack of moisture on Isopods. It was found t h a t  those 

hab i t a t s  t h a t  were exposed t o  drying condit ions were the  

f irst  t o  be abandoned. Level open f i e l d s  were t h e  first t o  

show decreases i n  Isopods. Next t o  show a decrease i n  

numbers were t h e  open slopes.  Dried up creek beds and de- 

caying logs  a l s o  showed s l i g h t  decreases i n  numbers. Iso-  

pods were more numerous i n  woodea areas  during t h i s  ciry per-  

iod than formerly. 

During the  drought t he re  w a s  ~ l s o  a change i n  hab i t s .  

Allee (1926)  had found i n  the  laboratory  t h a t  on dry f i l t e r  

paper Cy l i s t i cus  convews tend t o  become bunched. Several  

bunches of Isopods were found during t h i s  dry per iod.  The 

s i t ua t ion  i n  a l l  cases  w a s  s imi lar :  d i r t  was becoming 

powdery, o ther  animals were no t  present  o r  were dead, and 

a l l  of the  Isopods were bunched i n  the  deepest an& dmp- 

e s t  p a r t  of the  hollow f ~ r m d  by the rock ,  under which they 

were l iv ing .  

None of t he  Isopods found during t h i s  dry ~ e r i o d  

viere ac t ive ,  but  i n s t ead  were r a t h e r  s lu%gish,  never h iding 

when hab i t e t  was dis turbed o r  moving vL~en ~ i c k e d  up, 



Follovring t h i s  drought t he re  was a period of excessive 

r a in .  It w a s  found under t h i s  condition t h a t  l a r g e r  numbers 

of Isopods were toge ther ,  but never bunched, A l l  were very  

act ive.  

I 

Young 

Young o r  immature Cyl i s t i cus  were found throughout 

the  period i n  which the study w a s  made. They were ieirst 

found on Uarch 9 ,  when snow was st i l l  on the ground. Young 

were a l so  born i n  t he  laboratory.  Those born on Llay 15,1938 

were about 1 .5m.  long, a pale cream color  and covered wi th  

white longish h a i r s ,  These hakrs pe r s i s t ed  through a t  l e a s t  

the t h i r d  molt. Young Cyl i s t i cus  convexus found i n  the  n a t u r a l  

hab i ta t  were about 3m. long and about Imm. wide. Their co lor  

was a pale brown. They too were covered with hair  o r  fuzz, 

but it w a s  not so t h i c k  a s  i n  the  e a r l i e r  s tages .  

Molting 

A s  most of  t he  Isopods brought back t o  the  l abora tory  

molted, t h e i r  method of molting w a s  s tudied.  Ins tead  of mak- 

ing a lengthwise break down the back as do i n s e c t s ,  a  c i r c u l a r  

break is made, d iv id ing  the  exuviae i n t o  an a n t e r i o r  p a r t  

. and a pos te r io r  po r t i on .  This break seems t o  occur be- 

tween the segment5 of the  thorax; genera l ly  between the  f o u r t h  

m d  f i f t h  o r  the  t h i r d  and four th  segments, Soon a f t e r  the 

break occurs, the  pos t e r io r  p a r t  becones loose end then the  

animal seems t o  c r a w l  out  of it, There i s  a s l i g h t  move- 

ment of the l e g s  and pleopods, before the  animals crawls 

aviay. This not ion may be due t o  the  Isopod f r e e i n g  i t s e l f  

of the cas t  off skin from i t s  v e n t r a l  appendages. The 



an te r io r  por t ion  of the  o l d  skin  remains f o r  some t h e .  The 

longest  per iod vaas found t o  be 24 hours and the  s h o r t e s t  t o  

be two hours. The Isopods in the  laboratory bury themselves ' 

i n  the d i r t  and seem t o  be rubbing themselves aga ins t  the  

close wal ls  of t h e i r  burrows, No a n t e r i o r  por t ions  of t he  

exuviae were found i n  t h e i r  e n t i r e t y ,  a s  were t he  pos t e r io r  

p8r t s  of these  c a s t  off  skins .  Ins tead they were always 

found broken i n t o  severa l  p ieces  and along no d e f i n i t e  

l i ne s .  

Ewviae  were l e f t  i n  t he  containers  wi th  l i v i n g  Iso-  

pods and a l l  food was removed. There was no at tempt as f a r  

a s  could be ascer ta ined t o  e a t  these ca s t  off  sk ins ,  even 

though a l l  food w a s  removed f o r  a ~ e r i o d  of %YO weeks, 

Adults as wel l  a s  imature  speciqens were found t o  

molt. The per ioas  were, however, longer a s  the  animal tend- 

'ed towards ~ a t u r i t y .  Youn~  born on llay 15 molted on the  17th. 

then again on the  25th. and t h i r d l y  on the 6th.  of June. There 

vrould be, t he re fo re ,  i n t e r v a l s  of 2 ,  8 and 1 2  days between 

these f i rs t  th ree  molts.  Young found t h a t  were about the 

s i ze  of the  former ones a t  t h e i r  t h i r d  molt,  molted around 

15 days a f t e r  being brought i n t o  the laboratory  and again 

i n  22 days. The int.erva1 between molts i n  mature a d u l t s  was 

found t o  vary from two t o  f i v e  weeks. 

Habits 

A s  a l ready  s t a t e d  earthworms were u sua l ly  found wi th  

Isopods. Wen t h i s  vias t h e  s i t u a t i o n  a r a t h e r  i n t e r e s t i n g  

hab i t  was observed. Soon a f t e r  the rock o r  o t h e r  ob jec t  

11ncier which I s o ~ o d s  were l i v i n g  was d i s t u r b e d , - t h e  Isopods 



a l l  seem t o  make f o r  these  earthworm burrows. A t  d i f f e r e n t  

t i n e s  Cy l i s t i cus  convexus were taken from under one rock 

and turned l o s e  under another.  As soon a s  they would f i n d  

a burrow they would go down it. 

When C y l i s t i c u s  convexus waspicked up, it would draw 

i n  i t s  l e g s  and l i e  motionless f o r  about 15 seconds, a s  i f  

"Playing deadw. I f  touched on the  back they  would a l s o  

' T l a y  deadn, l y ing  very f l a t  agains t  the  ground with l e g s  

drawn i n  and head turned down. If turned on t h e i r  back 

t h i s  "Playing deadm would l a s t  f o r  about 25 seconds, and then 

a l l  l egs  would come i n t o  ac t ion  a t  once. Then those on one + 
Y 

dide ( usua l ly  the  r i g h t  ) vzould give a g r e a t e r  s troke than 

ose on the  o ther  s ide  and over the animal would r o l l  

back i t s  normal pos i t ion .  

An e f f o r t  was made t o  see i f  Isopods migrate and i f  
bow 

so,far do they go: This experiment was unsuccessful  a s  the  

method of i d e n t i f i c a t i o n  consisted of marks of various co lo r s .  

i n  ce r t a in  p laces ,  and when them ind iv idua l  molted tnere  

was no way of t e l l i n g  how it had been marked. Then too it 

was very dry during the  time the  experiment vras run. None 

of those marked were ever  found again. 

A s  a l ready mentioned bunching was found t o  occur 

under dry condit ions.  It was a l s o  found t h a t  on cold 

days Isopods would be grouped tose ther .  Wnen e x ~ o s e d  t o  

l i g h t  suddenly, a s  by overturning a s tone,  they vrould tend 

t o  come toge ther  when t h e r e  was no o ther  way of escape. 

Tnese condi t ions  had been reported by Al lee  ( 1 9 2 6 ) ,  but 

h i s  were l abora tory  con t ro l led  experiments. 



The chief methods employed by Cyl is t icus  convexus f o r  

protect ion have already been described. Besides "Playing deads 

and f l a t t en ing  out against  the  ground, they w i l l  occasionally 

r o l l  up i n t o  a crude b a l l ,  This, however, i s  the chief means 

of defense used by Amiadillidium vulgare. This Isopod makes a  

very compact b a l l  on r o l l i n g  up - the antennae a r e  drawn i n  and 

the head i s  enclosed inside the  b a l l .  

Eany of the Isopods picked up were regenerating legs ,  

a n t e ~ a e  and i n  a  few cases pleopods. When caught Isopods 

r ead i ly  give up any appendage t h a t  i s  hindering t h e i r  escape. 

Appendages are  very readi ly  broken off by them. Even those t h a t  

a re  being k i l l e d  i n  preservative break off antennae end legs.  

Summary 

1. Three species of Oniscoidea were found. They were 

Cyl i s t icus  convexus, Porce l l io  ra thkei  and Armadillidiun vulgare. 

O f  the  three,  Cylist icus was by f a r  the more numerous. 

2. There does not seem t o  be any spec i f ic  h a b i t a t  f o r  

any of these species. Protection from l i g h t ,  , s m e  moisture, 

nearby food and something t o  be against  a re  the main 

qua l i f i ca t ions  f o r  an Isopod habi ta t .  

3 . Isopods were found i n  open f i e l d s  and deciduous woods. 

lGone were located i n  coniferous vroods. Sandy and clay s o i l s  

are  preferred t o  rocky o r  pebbly s o i l .  

4. Cylis t icus  convexus was found l iv ing  i n  a n t  nests .  



5 . Allee's laboratory findings a s  t o  e f f e c t s  of temperature, 

l i g h t  and moisture on the bunching of Isopods were found t o  

a l so  be t rue f o r  those l iv ing  i n  the f i e l d .  

6 .  Young Cylis t icus  convexus were found throughout the  

period of study, 

7 .  Cylist icus convexus was found e a r l i e r  than the others. 

It w a s  postulated a s  t o  whether o r  not  it comes out of 
' 

hibernation e a r l i e r  than the r e s t ,  

8. Instead of a  longitudional s p l i t  down the middle of 

the back of the exuviae, Isopods have a  c i rcu lar  s p l i t ,  

which separate the old skin i n t o  two p a r t s  - an an te r io r  

and a  poster ior  pa r t .  This s p l i t  usual ly  occurs between 

segments i n  about the  middle of the  thorax. 

9. Earthworm burrows are  used by Isopods a s  a  means of 

eascape when disturbed. 

10. Cylist icus convexus has a  hab i t  of playing dead 

when touched. 

11. Both Cyl is t icus  convexus and Armadillidium w i l l  r o l l  

up i n t o  a  b a l l  a s  a  means of protect ion.  This method i s  

the only device used by Armadillidium vulgare f o r  ~ r o t e c t i o n ,  

but Cylist icus convexus w i l l  of ten flPlay deadn instead of 

ro l l ing .  A Very compact b e l l  is  formed by Armadillidium, 

but a  loose one' i s  formed by Cyl i s t icus ,  
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