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BIOIOGY OF THE: ISOPOM 
OF REGION OF' 

DOUGLAS LAKE, MICHIGAN 

General Statement of the  Problem 

This study was made during the summer of 1938 - June 

27 t o  August 14. During this time many places i n  the v i c i n i t y  

of Douglas Lake were v i s i t e d ,  both f o r  t e r r e s t r i a l  and aquatic 

Isopoda. An attempt was made t o  v i s i t  a s  many di f ferent  type- 

s of hab i t a t s  a s  possible ,  The f i r s t  three and a half  weeks 

were devoted t o  the  exclusive col lect ing of t e r r e s t r i a l  

species. The l a t t e r  part of t h i s  summer period was spent in  

col lec t ing  the aquatic species, but t e r r e s t r i a l  Isopods were 

a l s o  observed. 

TE3RESTRIA.L ISOPODA 

Local Species 

Previous t o  t h i s  study, a  similar one had been car r ied  

out i n  the Arboretum a t  Ann Arbor, Michigan fromMarch through 

May of 1938. Here it was found t h a t  Cyl is t icus  convexus w a s  

by f a r  the predominant species. Porce l l io  ra thkei  and Arm- 

adillidium vulgare were a l so  collected. It w a s  expected, there- 

fo re ,  t h a t  Cyl i s t icus  convexus and prehaps the other two species - 
Porce l l io  ra thkei  and Armadillidium vulgare - would be found 

i n  the v ic in i ty  of Douglas Lake. Both Cyl is t icus  and Porce l l io  

were found here, but Armadillidium was not collected. This 

l a t t e r  f a c t  i s  not too suprising,  since the conditions under 

which Armadillidium vulgare was col lected a t  Ann Arbor - in 
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greenhouses and i n  flower beds i n  the c i t y  - do not ex i s t  

i n  any of the areas studied here around Douglas Lake. 

Besides Cyl is t icus  convexus and Porce l l io  ra thkei ,  

two other  species were found. They were Porcel l io  scaber and 

Oniscus asel lus .  

I n  other words three  genera and four species of 

land Isopods a re  found in the  region of Douglas Lake. These 

species a r e  Cylist icus convexus, Porce l l io  ra thkei ,  Porcel l io  

scaber and Oniscus asel lus .  

Numbers 

Since the t e r r e s t r i a l  Isopods w e r e  found in such 

large numbers, no attempt was made t o  count the number of 

individuals.  Instead a rough estimate of the comparative 

number of species was made f o r  each habi ta t .  It was found 

t h a t  i n  most s i tua t ions  Cyl i s t icus  convexus predominated. 

Porce l l io  rathkei ,  however, vras the most abundant species 

i n  very damp places, such as under f a l l e n  timber i n  bogs. 

Only two Porce l l io  scaber and only one a t  a time were co l lec t -  

ed. Oniscus ase l lus  was  found i n  only one place. 

Habitat 

Te r res t r i a l  Isopods were found in  many types of 

habi ta t s .  I n  f a c t  there were only t ~ o  s l t u s t i o r s  where - - - none 

were collected. It was previously reported that  Isopods were 

not t o  be found i n  the pine woods i n  the Arboretum i n  A m  

Arbor, Michigan. This was a l s o  t rue  in the areas  around 

Douglas Lake t h a t  were s tudied - the woods on Fai ry  Island, 

pine grooves i n  C a r p  Creek Gorge, the area of the  old Bio- 



log ica l  Stat ion,  and around Pine Point  were all studied and 

no Isopods were found in these coniferous woods, The second 

s o r t  of s i tua t ion  where Isopods were not collected was i n  

Aspen woods, Here it was very dry and t h i s  may be one of the  

p r i n c i 6  reasons f o r  t h e i r  absence. The aspen woods studied 

were those on the h i l l  behind the present  Biological S ta t ion ,  

woods along the top of the  gorge of C a r p  Creek, woods e a s t  

and north of B u r t  Lake but not  d i r e c t l y  on the shore, woods 

on Pine and East  Points ,  and woods around Ocqueoc F a l l s ,  

A s  previously reported none of the  animals usually found 

with Isopods were present i n  the aspen and pine woods t h a t  

were studied, 

In the paper on the Isopods of the Arboretum a t  

Ann Arbor it was reported t h a t  they were present i n  open 

f i e l d s  i n  large numbers, and t h a t  they were a l so  t o  be 

Bound in deciduous woods, In the present study no col lec t ions  

were made i n  open f i e l d s ,  Deciduous woods, however, were 

studied. In both open woods and heavily wooded areas Isopods 

were found, Usually they were i n  r o t t i n g  logs,  under the 

bark,.where the wood was r iddled by decay, r o t  and insec ts .  

Isopods were a l so  t o  be found among the leaves on the f l o o r ,  

under f a l l en  timber and boards, and i n  hollows formed by the 

surface roots. 

Sandy and gravelly lake shores were a l so  studied 

and were found t o  be excel lent  co l lec t ing  gr@lands. Here 

Isopods were found under rocke and debris ,  but especial ly  



under wood t h a t  had been washed ashore, More Isopods were 

t o  be found a t  the edge of the beach where t r e e s  and other 

vegetation overhung. Few were found on the beach near the 

waters' edge, Cyl i s t icus  convexus predominated in t h i s  s o r t  

of habitat .  

Another h a b i t a t  where many t e r r e s t r i a l  Isopods were 

found was in the boggy areas  around streams, lakes ,  beach 

pools and in bogs themselves, The Isopods were usua l ly  t o  

be found on the undersurface of a log o r  board t h a t  was part- 

l y  out of the water; Near t h a t  p a r t  of the board t h a t  ju s t  

entered the water and where the water rose on the board due 

probably t o  cap i l l a ry  action.  A s  already s t a t e d  Porce l l io  

rathkei  w a s  the abundant species here, although a l l  the  other  

species were a l so  t o  be found i n  t h i s  type of s i tua t ion ,  

Ant nes t s  i n  moist s i tua t ions  were in  three in- 

stances found t o  house Cyl is t icus  convexus. This Isopod 

w a s  not only found under boards and rocks with an ts ,  but was 

actually down i n  the tunnels,  The lowest one t h a t  was located 

was down about one and a half  inches i n  the main tunnel and 

might have gone fu r the r ,  but the tunnel branched here and be- 

came too small f o r  an Isopod, 

Oniscus a s e l l u s  w a s  found under a f a l l e n  log on the  

shore of the Cheboygan River, near the c i t y  of Cheboygan,Mich- 

igan. Not only a re  they t o  be found i n  such a s i tua t ion ,  but 

according t o  Richardson (1905) they a re  a l s o  t o  be found under 

leaves and stones, and a r e  common i n  hothouses, 
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Cyl is t icus  convexus was found i n  woods, bogs, along 

stream beds, and on beaches. 1t was collected from under logs,  

boards, stones, gravel,  peebles, and debris ,  and in  r o t t i n g  

wood. 

Porce l l io  ra thkei  was usually. t o  be found i n  bogs, 

under logs  o r  boards. It was a l so  collected from r o t t i n g  

wood i n  deciduous woods, under debris on beaches and along 

stream beds, It appears t h a t  t h i s  species l i k e s  more moist- 

ure than the others. 

Porce l l io  scaber was only collected a t  two places. 

One was along the shore of Munro Lake under a board i n  a ra ther  

moist s i tua t ion ,  The other  speciman was found under a log i n  

a boggy area along the shore of Nigger Creek, a t  the  I ron 

Bridge. Richardson (1905) reports  it a s  being found under 

dead leaves and stumps, under bricks and boards; along the 

shores; i n  greenhouses, 

Associations 

Many inver tebrates  seem t o  prefer  the same type of 

habi ta t  as do the t e r r e s t r i a l  Isopods. Centipedes, milipedes, 

spiders,  s n a i l s ,  s lugs,  earthworms, cave cr icke ts ,  c r icke ts ,  

beet les ,  an t s  and other adu l t  a s  well a s  l a r v a l  stages of 

insec ts  were found with the  t e r r e s t r i a l  Isopods, Both a red- 

backed salamander and a common newt were found in hab i t a t s  

w i t h  Isopods, A nest of =ice was a lso  found under a log where 



a few Isopods were collected. These vertebrates tha t  were 

found, may use the t e r r e s t r i a l  Isopods f o r  food, but as yet  

there is  no def in i te  evidence of this surmise, 

Paung 

Females collected during the f i r s t  week of the study - 
June 27 t o  July 3 - were found t o  be carrying eggs with them. 

These eggs were in abrood pouch o r  a marsupimn between the 

second and f i f t h  pa i r  of legs. This pouch or  marsupium is  

composed, acdording t o  Richardson (1904) , of four pa i r s  of 

plates t ha t  are  attached t o  the origin of the legs and over- 

lap on the ventral  side in the median l i ne ,  A s  development 

continues i n  the marsupium, these p la tes  begin t o  separate. 

I n  f ac t  jus t  before the young leave the pouch there is  a 

definite gap between the two rows of p la tes .  Not only do the 

plates on the r igh t  tend to  be pushed from those on the  l e f t ,  

but p la tes  on the same side are pushed downward and apart  a s  

development continues i n  the embryoes , 

F i f t y  female Cylisticus convexus were k i l l ed  and 

the number of embryoes i n  t he i r  pouches counted. The number 

i n  a marsupium varied from 21  t o  56, The average number of 

them being 41, It was noted tha t  the larger  the female, the 

more eggs she carried,  The s ize of the embryoes varied from 

.5mm t o  Imm. The l a t t e r  were palefectly formed young tha t  were 

nearly ready t o  leave the marsupium, 

The females of some Cylisticus were segregated - ten in a l l -  



and were observed from time t o  time, On Ju ly  15, two were noticed 

t o  be "giving b i r thw t o  t h e i r  young, The female was arched up 

in the middle and ever now and then would s t ra ighten  out, only 

t o  arch again. This movement'was not  re la ted ,  as far as could 

be determined, t o  the  young leaving the marsupium, except 

t h a t  the young l e f t  only when the female was arched with her 

head down. 

A p a r t  of t h i s  process was observed under a 101 

binocular, with the female s lanted t o  one s ide,  Under such 

a condition it was found the  the your@ back out  of the  pouch, 

between the two rows of p la t e s ,  t h a t  have now a wide s l i t  

between them. These nearest  the slit were. the first t o  leave. 

One 'emerged about every 25 seconds f o r  abouC two hours and 

gradually the in te rva l  beoame longer. In t h i s  pa r t i cu la r  case 

twenty one young o r  about half of the brood were out of the 

pouch a t  11 P.M.; the  f i rs t  leaving shor t ly  a f t e r  1 P.M. A 

t o t a l  of 45 young l e f t  the marsupium of t h i s  p a r t i c u l a r  fe- 

male over her delivery period, which was around three weeks, 

The ten segregated females were placed i n  p l a s t e r  

of p a r i s  cups, about two inches deep on the ins ide ,  The 

p las t e r  s ides  were &out three four ths  of an inch wide and 

the inner diameter of the  cup was about two and a half  inches. 

These cups were covered witha c i r c l e  of th ick  g las s  and placed 

i n  a pan of water, The water i n  the pan was around a half of 

an inch deep. With each female potato and decaying leaves weiee 

placed, These cups wse examined every other  day. 



O f  the ten females t h a t  were placed in the cups on 

July 13, six "gave b i r thn  t o  young beginning on July 15, 

The other four had young on J u 4  21. On the f i r s t  day of 

delivery the average number of young t o  leave t h e i r  

marsupium was 15; the l a r g e s t  number t o  one pouch was 23 and 

the smallest was 5. Young were sepaQrated from the Semale as 

soon a s  they =re found, The period of de1ivei.y l a s t ed  between 

t w o  and half  weeks t o  three  weeks. The la rger  the females 

the more young and the longer the  delivery period, The 

average number of young born during the e n t i r e  delivery 

period was 37; the smallest number was 15 and the l a r g e s t  

was 52, 

The young Isopods a t  b i r t h  measured about 1.5mm i n  

length and l e s s  than .5mm i n  width. The l a s t  o r  seventh 

thoracic segment was missing and so was the l a s t  p a i r  of legs ,  

Besides these f ac to r s  and those of color and s i ze  the young 

Isopod resembles i ts Mother. The young specimens were cream 

color, but i n  about an hour a f t e r  b i r t h  a dark dorsal  

median l i n e  appears on some, On close observation it w i l l  be 

found t h a t  these young Isopoda a r e  s l i g h t l y  translucent and 

tha t  t h i s  dark l ine  i s  nothing more than t h e i r  digest ive t r a c t  

showing through the oueer layers ,  It would appear from t h i s  

t h a t  young Isopods e a t  soon a f t e r  leaving the marsupium. 

A t  the end of the del ivery period the female molts. 

The exuviae of the l a s t  th ree  thoracic segments and those of 

the abdomen i s  shec first and i n  one piece..About a day l a t e r  

the head and the f i r s t  four thoracic sewenta  shed t h e i r  

old skin,  and it is  a lso  shed in .  one piece, It was noted t h a t  



the exuviae were eaten o r  a t  l e a s t  to rn  apa r t  by the young. 

The adul t s  were not found feeding o r  around the cas t  off 

skins. 

During the  first day of i ts  f r e e  existence it was 

found t h a t  a young Cyl is t icus  convexus grew around ,5mm i n  

length and a lso  became somwhat broader. Most of the young 

soon a f t e r  the first day showed the dark median s t r i p e  on t h e i r  

backs tha t  appears t o  be the  digestive t r a c t .  After about a 

week young Cyl is t icus  are 3mm, long and a t  the end of two 

weeks a re  over 3.5mm long. The f i rs t  molt comes a t  around the 

second week. After  t h i s  molt they are  4mn. long, with a 

constrict ion a t  the end of the s i x t h  thoracic segment and the  

seventh pa i r  of legs  appear, but they a re  drawn up. This may 

be due t o  the cons t r ic t ion ,  After about two days t h i s  

constrict ion i s  gone and the  seventh and new pa i r  af l egs  a r e  

i n  use. Growth is  slower a f t e r  t h i s  molt, f o r  a t  the end of 

the t h i r d  week they a r e  only about 4.5mm long. They are  now 

a def ini te  tan and under low magnification l i g h t e r  areas 

are vis ib le  i n  the same locat ions  a s  those .in the adul t s ,  

The death r a t e  appears t o  be very high among youhg 

Cylist icus i n  these cups, Take f o r  instance Female A. She 

had 20 young on Ju ly  25, but  on the 29th there were but t en  

young, On ~ u g u s t  3 there  were 8 t h a t  were a l ive  and on the 

8 th  only 6 a l ive  and on the eleventh there  were but 5. Here 

the deaths appeared e a r l y  - over half  dying the f i r s t  few 

days. Female E had 20 young also.  Of these 20 seventeen of 

them l ived up t o  the first molt, But during the molting 

period 7 died and three  more the next week, 



It is  of i n t e r e s t  t o  note t h a t  young Cyl i s t icus  

the day they leave the marsupium a re  able t o  contract  and 

t o  r o l l  i n t o  a compact b a l l  a s  do the adults.  

AQUATIC ISOPODS 

Local Species 

Three species of aquatic Isopods were found in the 

region of Douglas Lake, Michigan. They were Mansasellus tenax, 

Mancasellus macrourus and Asellus communis . 
Habitats 

Aquatic Isopods were found only i n  a few l o c a l i t i e s  

i n  t h i s  region. The negative locations were many and varied. 

It would appear t h a t  Isopods do not inhabi t  the  lakes  of t h i s  

region. DougRas, Munro, Lancaster, Carp, Burt,  Mullet and 

Ocqueoc Lakes were a l l  devoid of Ismpods as f a r  a s  could be 

determined. Beach pools around Douglas Lake a re  asso without 

aquatic Isopods. F a s t  flowing water i n  a stream with l i t t l e  

vegetation and a s h i f t i n g  bottom were a l so  without Isopods. 

Two such streams t h a t  were v i s i t e d  were Maple River and Carp 

River. Aquatic Isopods may o r  may not l i v e  i n  bogs. Reesels, 

Nicholls and Bryant's Bogs were devoid of them, but menbers 

of the biological  s t a t i o n  report  having found nquatic Isogods 

i n  other bogs. 

Aquatic Isopods were found in large numbers i n  

Indian River and Nigger Creek. In both instances  the bottom is  

composed chief ly  of mud and there i s  a great  deal  of vegetation 

and l i t t l e  current .  Fon t ina l i s  Run, however, meets a l l  of these 



requirements and on the one v i s i t  there,  no aquatic Isopods 

were found. Isopods were a l so  collected from springs along 

the shore of the  Strait8 of Macldmaw. Here the water was 

covered with moss and by pul l ing t h i s  up, 1sopods and 

Amphipods were t o  be collected in  la rge  numbers, from the 

roots. The water was very cold in these springs. Nearby on 

the same shore of the s t r a i t s  i n  M i l l  Creek, Isopods were 
I 

found up a s  far as the first f a l l s .  Thesl creek was r a t h e r  

rocky, but had a s table  bottom. Above the s e r i e s  of fa l l s  

near U.S. Highway no, 23. there were no aquatic Isopods. . , 

Could it be possible  t h a t  the Idopods in the lower p a r t  of 

M i l l  Creek came or ig ina l ly  from the nearby, springs? 

I n  .those locations where aquatic Isopods were found, 

they were co l lec ted  from under the rocks, submerged debris  - 
logs and the l i k e ,  on the under surface of l i l y  pads and i n  

the debris  on the  bottom. Also a s  previously mentioned among 

the roots of moss growing i n  the spping. 

Habits 

Aquatic Isopods a re  lovers  of the semidarkness, a s  

are  the t e r r e - s t r i a l s .  They a re  seldom found swimrning f r e e ,  

but are usual ly  under some object.  

T e r r e s t r i a l  Isopods usually have t h e i r  backs against  

some object.  The aquatics,  however, a re  usually t o  be found 

upside dowz cl inging t o  the undersurface of some object  and 

may have t h e i r  backs against  the bottom, 

Aquatic Isopods a l so  carry t h e i r  eggs :in-a marsupiul), 

end l ike  the t e r r e s t r i a l s  the y o u n ~  ere  a l so  car:-ied there.  



After leaving the marsupium, the young tend t o  remain f o r  

awhile on the female, crawling a l l  over her body, Bu t  by - 

the second day, a l l  have e i t h e r  dropped off o r  have swam away, 

1. T e r r e s t r i a l  Isopods i n  the  area around Douglas Lake 
~ 0 ~ r r q X U S  

are  Oniscus &el lus ,  Cyl is t icus ,  Porcel l io  ra thkei ,  and 
n 

Porcel l io  scaber. 

2, T e r r e s t r i a l  Isopods a r e  t o  be found in  deciduous 

woods, both open and heavily wooded areas; i n  bogs; along 

stre'ams; and on beaches, of sand o r  gravel, 

9. T e r r e s t r i a l  Isopods a r e  t o  be found under stones, 

logs, d r i f t  woods, boards and gravel;  in  r o t t i n g  wood and 

decaying vegetation such a s  leaves;  i n  hollows under roots ;  

and i n  an tsT nes t s ,  

4, T e r r e s t r i a l  Isopods were not found i n  coniferous and 

aspen woods. 

. 5. The average number of eggs per female Cyl is t icus  

convexus was found t o  be 41, The number varyihg from 21 t o  

56 i n  the 50 specimens examined, 

6 .  Young Cyl i s t icus  convexus a re  born over an in te rva l  

of time. The longest  period was three weeks from the time the 

f i r s t  was born t o  the l a s t  of the brood. 

7 Young Cyl i s t icus  convexus a re  about 1.51um long, with 

the seventh thoaacic segment and p a i r  of legs  missing. 



8 .  The average number of young Cyl is t icue convexus 

per female was 37, The smallest number was 15 and the l a r g e s t  

number was52, The l a rge r  the female the larger the brood and 

the longer the delivery period, 
. - 
0. After the  delivery period the female molts, The 

young Cyl is t icus  convexus molt during t h e i r  second week 

a f t e r  they have% l e f t  the  marsupium. a f t e r  t h i s  molt they 

have all  seven thoaacic segments and seven p a i r s  of legs,  

10 Aquatic Isopods of the  Douglas Lake region are  

Mancasellus tenax, Mancasellus macrourus and Asellus communis . 
11. Aquatic Isopods are  t o  be found under rocks, on the 

undersurfaces of l i l y  pads, on moss roo t s  and i n  the debris  

on the bottom of the stream, 

usually 
1 2  Aquatie Isopodsyare t o  be found i n  running water 

where there i s  plenty of vegetation and a permanent bottom, 

13 In habi t s ,  Aquatic Isopods a r e  very similar  t o  the 

t e r r e s t r i a l  Isopods, 
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