
-- 

-. a 8 

t 
*- a,, 

Report f o r  the  summer of 1947 

The Bio logy  66 t he  Xyriapoda of the 
Douglas Lake Region. 

Bert I:. Johnson 



Report f o r  t h e  summer of 1947 Ber t  M. Johneon 

The Biology of t h e  Uyriapoda of t h e  Douglas Lake Region 

General  

FIELD TRIPS: A t o t a l  of 19 f i e l d  t r i p s  ( r ecorded) .  were made 
( see  F.R. 1 t o  19, H.C. 1 t o  19) wi th  .a ,half  a dozen unrecorded 
exploratory t r i p s  of a spontaneous nature.  

The purpose of t h e  f i e l d  t r i p s  was p r imar i ly  t o  determine t h e  
a s s o c i a t i o n s  and strata ecologlc  r e l a t i o n s h i p s  w i t h i n  the l a r g e r  
h a b i t a t i c  groups (Pearse: ~ e t e r o h a b i  tum) ' of t e r r e s t r i a l  animals 
on moist ground a s s o c i a t i o n s ,  a n i w l s  of rock  c r e v i c e s ,  animals 
of t h e  f o r e s t  ( f l o o r )  wi th  s p e c i a l  r e fe rence  t o  a l l  those  
a s s o c i a t e d  w i t h  t h e  myriapoda. 

L o c a l i t i e s  v i s i t e d : .  
Grape Vine Poin t  (1) Aspen* (2 )  Hardwoods** ' 

lqigger Creek Area (1) Conifers  
Vincent Lake Area (1) Aspens* 
Fairy I s l and  (1) Conifer** 
R i g g s v i l l e  Corner (1) P%rdwoods*** 
Ocqueoc River  Area (1) arirubs a long roadside** 
Oc que oc F a l l s  (1) Conif er-Vaccinia 
Ocqueoc Lake (1) Aspen* 

(2 )  Lake Shore 
(3) Gonif er-  Vaccinka 

Primo Farm (1) Deserted farm buildings*** 
Colonial  k o i r i t  (1) H a r d ~ i o o d ~  (old)*** 
Carp Lake Area (1) Aspen-Birch 
Cec i l  Eay Area (1) Conif er-Vaccinia 
: G i l l  Creek A r e a  (1) ;;arein of c reek  bed* 

( 2 )  Limestone out-crop talus* 
( 3 )  Conifer  (Balsam)** 

Unrecorded "exp1ora tory" t r ips :  
The Gorge* 
Sedge Yoint (Douglas Lake) Area 
Roadside f i e l d s  ( F e l l s t o n  road)  
Douglas Lake Beach (Grare Vlne Pol n t )  
S t r a i t s  (Lackinac) Eeach 

*------ few specimens c o l l e c t e d  ** mnY 
It I t  

999 specimens common 
**-%+t specimens abundant, e x c e l l e n t  c o l l e c t i n g  

Techniaues and Xe t h o d s  

A l l  t h e  myri32oda c o l l e c t e d  were kept a l i v e  f o r  r e a r i n g  pur- 
poses. The o b j e c t  of t h e s e  c o l l e c t i o n s  w a s  t o  deterinine one o r  
two dominant forms of t h e  a r e a  t h a t  were not only a c c e s s i b l e  b u t  
adaptable  t o  l abora to ry  condi t ions .  I n  o t h e r  words, t h a t  specie8 
t h a t  was c o l l e c t e d  ~ o s t  f r equen t ly  rece ived  the* g r e a t e s t  a t t e n t i o n .  



Report of suzner 1947 (cont inued)  

No se r ious  attempt was made t o  o b t a i n  as many kinds of myriapoda 
as poss ib le  u n t i l  it has been a s c e r t a i n e d  what p a r t i c u l a r  
environment a f f o r d s  t h e  g r e a t e s t  p o s s i b i l i t i e s  f o r  t h e  growth 
and reproiiuction of this group. 

The mryia2ods were captured by hand an3 i t  took considerable  
t r a i n i n g  o f  eye and h m d  t o  c a t c h  t h e  s w i f t  moving cent ipede 
when reaioving i t s  cover.  A l l  specimens, when captured,  were 
placed i n W  i n d i v i d u a l  s h e l l  v i a l s  which were numbered and 
stoppered wi th  #4 rubber  co rks  (bored)  and narrow mesh cheese 
c l o t h  t o  >revent  t h e  captured animal from escaping t ~ r - o u g h  
t h e  bore nole i n  the cork.  The curpose of t h e  hole w a s  t o  
provide s u f f i c i a n t  a e r h t i o n  and t o  prevent  ovarheat ing of  t h e  
v i a l .  Centipedes c o l l e c t e d  i n  'oakel i te  capped v i a l s  quickly 
d i e  an6 f requent ly  do n o t  s u r v i v e  a half  -day c o l l e c t i n g  t r i p ,  

Centipedes, due t o  t h e i r  carn ivorous  e a t i n g  h a b i t s ,  were always 
i s o l a t e d ,  b u t  mi l l ipedes ,  f r e q u e n t l y  found i n  small  groups, o r  
copul t i n 5  , a z r e  ? l ace  i n  t h e  s%ne v i a l  wi th  no ill e f f e c t s .  

Upon returnin: t o  t h s  l a b o r a t o r y ,  t h e  srecimen o r  specimens were 
21aced i n  previously moistened p l a s t e r  cups w i t h  t h e  f i e l d  
resort matter marked on t h e  g l a s s  l i d ,  and the animals were 
p 3 r a i t t e 5  t o  a s jus  t themselves t o  the  environment of t h e  p l a s t e r  
cup. Later  tliz animals were anes tb2 t i zed  wi th  an e t h e r  swab 
dro,pea i n t o  t h e  p l s s t e r  cup, and when completely re laxed,  t h e  
sex of each z n i n a l  was retarded, i t s  body l eng th  and width,  
n-mber of , ros t - ; r r , s i  tsetn, coxa l  Gores, ana v e n t r a l  s;ines of 
t h e  f i r s t ,  _oanui:i a a t e  a ~ d  u l t i z a t e  appendages. A l l  missing 
p a r t s  (antennae, a,pendages, e t c )  v72re c a r e f u l l y  noted f o r  
pur;oses of o t s e r v s t i c n s  on regenera t ion ,  U L s t  of t h e  animals  
were n,lassi-  i r d  t o  g e n z r a  2nd a few t o  s spc ies .  Hov:ever, zany 
of the-icientlr"in,stions were hur r i ed  and not abso lu te  s ince  t h e  
e f f e c t s  of t f ie  etrier wears off quickly.  Re-et 'r;=rizin, f r equen t ly  
k i l l s  a s ~ e c l x n .  Sinoe t h e  purgose of t h e  c o l l e z t i o n s  w a s  t o  
keep t t s  anlmal a l i v e  f o r  otservat , ion,  f i n a l  i d e n t i f i c a t i o n  of 
a J 1  c o l l e c t e d  s j cc iaens  have been Geferred u n t i l  a l a t e r  d a t e ,  
A s  a consecuenze no i a e n t i f i c a t i o n  l i s t  or  census r e g o r t  w i l l  
aEcon9any t h i s  sunnsry . 
A l l  n s l e s  an5 female 01' t h e  ap,roximste same s i z e  and of the sane 
spec ies  were placed toget i ier  i n  t h e  same p l a s t e r  cup pr imar i ly  
t o  encourage a s t i n s  and cosu la to ry  behavior  p a t t e r n s .  T h i s  
appl ied t o  both c s n t i ~ e d e s  and mi l l ipedes  .. Copulsting a c t i v i t e s  
of t'na Eolydesmus were o->served 2nd w i l l  be  found ilnGer a 
s 2 e c i a l  s e c t i o 2  of t i s  re ,o r t ;  nons of t h e  aany g s i r s  of centir;eaes,  
plan,e6 t o ~ a t : ~ z r  f o r  ~ ? t i n g ,  -itere o lserved  i n  any 23-xls tory  
a c t i v i t y  or  6 i ~ ; l a y e d  any t s e  of behavior  t h a t  may be a t t r i b u t e d  t o  
a se-ma1 becavior  p a t t e r n ,  



. r t  of s u x e r  1947 (cont inued)  

X3rdwood Habi ta t  : 
Dominant type of t r e e s :  Acer, Quercus, Ulmus and T i l i a .  
Forest  f l o o r :  L i t t l e  o r  no vege ta t ion ;  a  vary ing  t h i c k  

mat of f a l l e n ,  decaying leaves ;  usua l ly  a n  
abundsnbe of f a l l e n  timber. Drainage good, 
b u t  many g u l l i e s ,  hollows and swe l l s  p resen t .  
Heavily shaded, p ro tec ted ,  genera l ly  moist. 
S o i l :  loam with  organic  matter .  

Type f o r e s t :  R i g g s v i l l e  Corner; Colonial  Poin t  

The f a l l e n  t i h e r ,  which may be i n  any s t a t e  of decay o f f e r s  
:he b e s t  c o l l e c t i n g  s i t e  f o r  myriapoda. Timber t h a t  i s  s t i l l  
,omd ( f r e s h l y  c u t )  wi th  t h e  phloem s t i l l  i n t a c t  wi th  t h e  xylem, 
- m e r a l l y  does not o f f e r  a c o l l e c t i n g  s i t e  wi th in  t h e  l o g ,  bu t  
Jy c a r e f u l l y  r o l l i n g  t h e  l o g  t o  r e v e a l  (1) t h e  aos t  underside 
of the  l o g  and ( 2 )  the  n o i s t  a rza  vihers t h e  log  was i n  con tac t  

i t h  the s o i l  o r  l e a f  mold, one may f i n d  a number of  d i f f  s r 2 n t  
s -~ec ies  of cent ipede  and an ocaas ional  mil l ipede.  

Fal len timber, i n  t h a t  s t a t e  of decay i n  which t h e  b a r k  i s  
'ree from t h e  heartwood and much of t h e  timber has been invaded 
,jr v ~ o d  In 'nabitlng i n s e c t s ,  seems t o  be the  nost  f avorab le  s i t e  
_ 'or  c o l l e c t i n g  not  only t h e  g r e a t e s t  v a r i e t y  of myriapoda b u t  
~ I s o  t h e  g r 3 a t e s t  number. Ey c a r e f u l l y  s t r i p p i n g  smal l  s e c t i o n s  
9f t h e  bark away from t h e  v,ood, cent ipedes  and mi l l ipedes  w i l l  

' I J ~  exposed on a l l  s i d e s  of t h e  l o g  p re fe rab ly  t h e  t o p  and t h e  
' ottom. A t  Bolonia l  Fo in t  t h e  t o p  of the  log w a s  t h e  most 
yavorable spot  f o r  cap tu r ing  Li thobius  m u l t i d e n t a w .  S i m i l a r i l y  
'Lie Sane S i t e  i s  u t i l i z e d  by S F ~ I ? O ~ O ~ U S  ~ ~ a r g i n a t u s  f o r  feeding ,  
e s o s i t i n s  t h e i r  fecal-egg p e l l e t s  and f o r  e c d y s i n ~  s i t e s .  On 

Tuly 3lst ,  twenty-six mature S ~ i r o b o l u s  marginatus were found 
- o i l d  i n  the  d e b r i s  betwezn t h e  ba rk  and heartwood of f a l l e n  
12ples i n  l i t t l e  c i r c u l a r  excavat ions where they were u n d e r ~ o i n g  
~ c d y s i s  s i m u l t a n e ~ u s l y .  A ghotogrz$h was taken of t h i s  a spec t  of 
ass ecdysis .  

I , Zallen t imber,  which has reached a  s t a t e  of advanced decay, 
;hat i s ,  the bark has  f laked  o f f ,  t h e  xylem i s  soggy, l o o s e ,  
:rscksd and e a s i l y  broken a p a r t  by t h e  hands, o f f e r a  a h a b i t a t  
-'or many of t h e  smal ler  s p e c i e s  of Li thokius,  e s p e c i a l l y  numbers 
~f  i ana tu re  i n d i v i t u a l s  of t h i s  genera,  and c e r t a i n  kinds of 
~ i l l i p e d e s ,  such a s  Pa ra ju lus .  Fa l l en  timber which is  s o  decayed 

',hat is is  pene t ra ted  by smal l  p l s n t s  and has become almost a  paar t  
sf the  s o i l ,  o f f e r s  an occas iona l  small  forin of cent ipede  and a  
few mill ipedes : BI3achydesmus. 

, I 

\ , During t h e  d ~ ,  few cent ipedes  were s o l l e c t e d  i n  t h e  l e a f  mold 
=:cay from t h e  v i c i n i t y  of f a l l e n  t imber ,  bu t  i n f r e q u s n t l y  imsature 
; - . n t i e d e s  were observed. This s i t e  i s  i d e a l ,  however, f o r  many - ;ara J u l u s ,  and Polydesmus and immature Spirobulus . The l e a f  mold 
~ T t h e  g u l l i e s  and hollows o f fe red  no more i n  myria,oa fauna than  
'id t h e  s lopes  and a r e a s  of good &ra inage  t h i s  year .  
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The Aspen-Eirch h a b i t a t :  
Dominant type  of t r e e s :  Populus, Betu la ,  Robinia.  
Fores t  f l o o r :  Yar ies  from a reas  of l i t t l e  vege ta t ion  and much 

l e a f  mold, t o  a reas  covered wi th  ~ z e r l s  a q u i l i n a  
and l i t t l e  l e a f  mold; abundant f a l l e n  timber;. 
some shade but  a rea  i s  genera l ly  b r i g h t e r  than  a 
hardwood f o r e s t  ; s o i l  1s g e n e r a l l y  sandr, not  too 
moist;  t h e  f o r e s t  f l o o r  i s  g e n e r a l l y  d ry  and w a r m  
on t h e  s u r f a c e  and only i n  a r e a s  where t h e r e  i a  a 
cons iderable  amount of shade and a  t h i c k  depos i t  ion, 
i s  moisture r e t a i n e d ,  

Type of f o r e s t :  Vincent Lake Irrea; Ocqueoc Lake Area 

(1) The f a l l e n  t imber  t h a t  i s  f i r m  wi th  t h e  oem in contac t  with 
the  f i r m  heartwood o f f e r s  l i t t l e  f o r  t h e  co 4 l e c t o r  except t h a t  
immediate a r e a  where t h e  l o g  i s  i n  c o n t a c t  w i t h  t h e  s o i l  o r  
l e a f  mold when t h e  log  i s  overturned. Spi robulus  may be found 
burrowed. he re ,  and, i n f r e q u e n t l y ,  Polydesmus . 

( 2 )  T i n ~ e r  i n  which the? wood has sof tened and decayed, l2aving t h e  
bark s s  a g r o t e c t i v e  r i n d  ~ z o u n 6  t t i s  n c i s t  ecologica$  n iche  
p resen t s  the b e s t  s i t e  f o r  c o l l e c t i n g  Spi robulus ,  Spirobuihus eggs, 
Srachydesmus , Eolydesmus and Eara ju lus  only,  however, when t h e  
log i s  moist and cool ,  Geophilus w?re found i n  such timber t h a t  
was much l e s s  moist 

(3) Coin2lsteiy decomposed t imber a re  a favored s i t e  f o r  Polgdesmus 
and E3ra ju lus ,  e s p e c i a l l y  old stumps t h a t  p e n e t r a t e  be lo^; t h e  
su r face  of t h e  s o i l  and thereby r e t a i n  a  cons iderable  amount of 
moisture,  

(4 )  The l e a f  mold of such a f ~ r e s t  Goes nc t  o f f e r  many myriapod 
forms. 3 a r e l y  a r e  ~ y r l a ~ o d s  found i n  a r5as  covered b y  P t e r i s  
Aauil ina and l e a f  mold u n l s s s  t h 2 r e  a r e  s m l l  p ieces  of  f a l l e n  
timber near  by from which the  myriapods had undoubtedly wandered. 

(5)  The numbers and kind2 of ffiyriapoda found i n  environments 
descr ibed aEove a r e  g r e a t l y  reduced when c-upsred  with the  
number found i n  a hardwood a r e a  of equal s i z e .  
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The Coniferous f o r e s t  h a b i t a t :  -- 
Dominant t r e e s  : Pinus ,  Thuja, T s u ~ a ,  Abies. 
Forest  f l o o r :  Covered wi th  the  brown, not- too-readi ly 

decomposed con i fe r  needlea; much f a l l e n  t imber;  
good d ra inage  ; s o i l  * s t e r i l e t '  and sandy. Heavily 
shaded when t r e e s  a r e  t h i c k .  I n  t h e  f l a t  open 
a r e a s  t h e  ground cover between t h e  t r e e s  may 
c o n s i s t s  of  Vaccinia,  Zyrica and Eyrola  I n  
va ry ing  abundance, 

Type of f o r e s t :  Ocqueoc Lake; ! d i l l  Creek Area 

(1) Such a  f o r s s t  f l o o r  a s  described above usua l ly  does not 
o f f e r  any f a v o r a b l e  c o l l e c t i n g  s i t e s ,  g e n e r a l l y  speaking: 
e s p e c i a l l y  i n  those  a r e a s  where t h e  t r e a e  a r e  f a r  %part, t h e  
s o i l  i s  sandy and d r y ,  and Vaccinia and Bgrola  a r e  t h e  
dominant v e g e t a t i o n ,  n o t  a  s i n g l e  myriapod w a s  collected.. 

(2 )  B&, i n  a smal l  c o n i f e r  clump on Fai ry  I s l a n d  where a few 
s c a t t e r e d  g i e c e  of b i r c h  w2re l y i n g  on t h e  needl=.s,  s e v e r a l  
exce l l en t  c o l l e c t  l n g  s i t e s  were found f o r  3 e o ~ h i l u s  rubens 
and a  Pew Li thob ius ,  

(3) The t h i c k  c o n f i e r  pa tch  near :311 Creek, between Highway 23 
and t h e  S t r a i t s ,  g resen ted  afavorable  s i t e  f o r  a numbsr of 
l a r g e  Li thobius  f o r f i c a t u s  which were congregated under a  

small piece of c o n f f e r  t i ~ o e r .  The s o i l  was d ry  t o  e x c e l l ~ n t  
dra inage  and t h e  f o r e s t  f l o o r  needles  were dry  except  f o r  the  
immedist e v i  z i n i t y  under the  t imber,  

(4 )  One should n5t be t o o  nas ty  t o  exc lu ie  t h s  c o n i f e r  a r e a  as 
a  c o l l e c t i n g  s p o t  f o r  cent ipedes.  

(5)  iio mi l l ipedes  rJare. founa i n  such a r e a s .  
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Natural h i s t o r y  no tes  on Li thokius  f o r f i c z t u s  Linnaeus 
I 

- One of t h e  l a r g e s t  and most dominant form of cent ipede  i n  t h e  
Douglas lake Area is  undoubtedly Li thobius  f o r f i c s t u s  It exceed8 
Li thobius  mul t identa tus  i n  abundance, From specimens ( l i v i n g )  
i d e n t i f i e d  a s  t h i s  s p s c i e s ,  body l e n g t h  ranges  from 1 4 m m  t o  29mm 
wi th  an average of 22.5 mm, A t j p e  specimen of the a r e a  w i l l  no t  
b e  desc r ibed  a t  t h i s  time u n t i l  a  g r e a t e r  number have been c o l l e c t e d ,  

H a b i t a t  preference:  The s p e c i e s  d e f i n i t e l y  p r e f e r s  the  hardwoods ; 
s p e c i f i c a l l y ,  t h e  f a l l e n  t imber which not only supp l i e s  the  moist  
h a b i t a t  demsrded by the  animal bu t  the  hos t  of wood i n h a b i t i n g  i n s e c t  
fauna as wel l ,  upon which, t h e  s p e c i e s  undoubtedly feeds.  Most of 
the  specimens c o l l e c t e d  were found under f a l l e n  t imber ,  o r ,  i f  t h e  
t imber  ware w e l l  decayed and s p l i t ,  i n  t h e  v a r i o u s  s t r a t a  and c r e v i c e s  
and genera l ly  t h e  s i t e s  p r e f e r r e d  by isopods such as C g l i s t i c u s  
and P o r c e l l i o ,  The s p e c i e s  a l s o  invade d e s e r t e d  f a r a  bu i ld ings  where 
they can be found under planking,  sh ing les ,  and farm yard d e b r i s .  

Reproduction: No sexua l  a c t i v i t y  o r  behavior p a t t e r n s  hase been 
observed on couples  placed i n  plzister cups,  

Behavior: Although it i s  of the  g z n e r a l  @?inion t h a t  cent ipedes  a r e  
no t  gregar ious  due t o  the  f a s t  t h a t  tney a r e  carnivorous and w i l l  
a t t a c k  each o t h e r ,  a f a v o r a b l e  l o c a l i t y  w i l l  uncover f i v e  o r  s i x  
speclmens a l l  w i t h i n  t h e  s m e  s m l l  a r e a  ( f i v e - s i x  inches s q u a r e ) ,  
I n  t h e  l abora to ry ,  specimens a t t a c k  one another  when f i r s t  p laced  in* 
t h e  g l a s t e r  r e a r i n g  cups.  The animsls w e  extremely e x c i t e d  when f i r s t  
placed in* the  cups and r u n  ~iaacly around and .rroun6 the  cup, antennae 
vtav ng f r m t i c a l l y  and malapedes working madly. However, t h e  animals 
quickly  a d j u s t  t h e a s e l v e s  t o  the  environment of the p l a s t e r  cup and 
th2  a t t a c k s  d iminish  u n l e s s  one of thz spesimens i s  wou.nded o r  
w~akened.  Once a d j u s t e d ,  the  animals  seem t o  t o l e r a t e  one ano the r ,  
r e s t i n g  s i d e  b-j s i d e  i n  t h e  dwirest  a r  -a of t h e  cup o r  a c r o s s  one 
another  peace fu l ly ,  

It was observed t h t  when two males, or a  m l e  aria a  female,  o r  
two females  were placed toge t r*  r i n  the same thunder  mug, and one 
of the  p a i r  ecdysised,  t h a t  s;ecimsn would be a t t acked  c o n t i n u a l l y ,  
and genera l ly  would be found consumed except f o r  the  exoskeleton by 
h i s  c e l l  mate, Ev iaen t ly  the  animal can defend himself a g a i n s t  h i s  
kind u n t i l  ecdys is ,  a t  which time t h e  animal i s  extremely vu lne rab le ,  
I t  would seem wise,  then ,  t o  only mate couples u n t i l  one or t h e  o t h e r  
unL:ergoes an  ecdysic  pe r iod ,  an6 then  rsxove t h e  vulnerable  p s r t y  i f  
one d e s i r e s  t o  keep i t  a l i v e  and hea l thy ,  

\Then a t t a c k i n g  a f e l l o w  cen t ipede ,  or  cap tu r ing  a  l a r g e  f l y ,  
s p i e e r  o r  Droso-:!hila, t he  a t t s c k  i s  msae v;ith such r a g i d i t y  t h a t  i t  
a l n o s t  escapes the  eye. Generally t h e  aim of the  cen t i sede  i s  f o r  
t h a t  a r e s  im:.edi%tely behin6  the  head, which i s  f i r s t  s e i zed  f i r m l y  
by t h e  p ince r  . ~ v e z e n t s  of t ~ e  msla2edes. Once captured,  t h e  v i c t i m  
i s  c a r r i e d  a s h o r t  d i s t a n c e  ( i n  t .  F; ? l a s t e r  cup) wi th  r a t h e r  savage 
~ o v e n e n t  of t h e  head and antennae. The vicXtim does not d i e  i m e c i a t e l y  
b u t  nay s t r u ~ ~ l e  f o r  f i v e  t o  e igh t  z i n u t e s  while  t h e  c e n t i ~ e a e  feeds ,  
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feed in^ habits;  The cen t ipede  f  eede immediately upon cap tu re ,  
Tne l a r g s r  of t h e  two maxi l lae  explores  the  a r e  of the  s u r f a c e  
f e d  upon* Chewing movements a r e  augnznted by ov % ioua movements 
of t h e  head forward and back without  any movemen"t of bodg segments. 
The antennae a r e  t h rus t  s t r a i g h t  forward i n  a s l i g h t  a r c h  wi th  
no exploratory g s s t  i c u l a t i o n s  . 
Ecdgsis: There has  been no c l u e  t o  a n t i c i p a t e  t h e  ecdysic  pe r iod  
of a cent ipede t o  d a t e ,  

h s2ecimec t h a t  has r e c e n t l y  unSergane ecdysis can e a s i l y  be 
d i f f ? r 2 3 i s t e d  from one t k s t  Pas not ,  f o r  t h e  new exoskeleton 
has a decided 2ilr:le c a s t  t o  it d o r s a l l y ,  a g rey i sh  t ~ n e ,  v e n t r a l l y ,  
while t;:e apaendsges a2pesr  a d e l i c s t s  sreamy white. Gradually t h e  
dark brown an5 a&er  c o l o r  of t h e  bodg and appendages a r e  regained .  

A d e s c r i ~ t i o n  of an  old. exoskeleton recen t ly  shed (from 
speciment 73rg47) is  as fo l lows:  T'ne exoskeleton w a s  found i n  two 
p a r t s ,  t h e  head s e s a r a t e d  from t h e  body. The r i g h t  antehnae of 
t h e  h3ad w s s  S s s i n g ;  t h e  v e n t r a l  a a l e c t  of t h e  exoskeleton was i n  
p2r fec t  cand i t ion  wl th  malapedes, maxi l lae  p o s i t  ions unchanged. 
Dorsa l ly ,  t';z?re i s  an  o v a l  opening, f  orined by t h e  $us:-int; upxsrd 
ane o - ~ t ~ a r s  of t h e  dors31 c e p h a l i c  p l a t e  ( t e r g i t e )  whicii i s  binge8 
a n t e r i o r i l y .  ?. e body exosk2leton i s  completely i n t a c t  but t h e  
a n t 2 r i o r  s e ~ a e n t s  a r e  gushed t o g s t h e r  l i k e  the  plea$$eof an 
accomian ,  a l l  but  the  last four  seginents. Each seguent  can be 
de tern ined ,  
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Natura l  h i s t o r y  n c t a s  on Po1:jdesmus sp,. 

Probably t h e  millipede t h a t  r i v a l s  Spi robulus  marginatus . i n  c o l o r a t i o n  i s  t h e  p reva len t ,  not-too-conspi cuous, e a s i l y  
captured Polydesrnua of t h e  Douglas Lake region .  One p a r t i c u l a r  
s p e c i e s ,  q u i t e  p reva len t ,  i s  not  descr ibed  by  Willbarns & Hefner, 
It has n o t  been completely c l a s s i f i ed .% 

F e e d i m  h a b i t s :  The animal i s  herbivorous and feeds  on t h e  ddcaying, 
moist heartwood of Eoculus, EStula and l e a f  mold. It demands a 
g r e a t  d e a l  of food and when sup2l ied wi th  s u i t a b l e  food, i t  e a t s  
vorsc ious ly  d e p o s i t i n g  q u a n t i t i e s  of smal l  f e c a l  p e l l e t s  t h e  c o l o r  
of the food consumed. The f e c a l  p e l l e t s  do n o t  con ta in  eggs. 

Unfortunately the a n i m l  d a s  not respond r e a d i l y  t o  labora tory  
condi t ions  i n  t h e  saae m n n e r  as Li thobius  -- - f o r f i c a t u s ;  t h e  mor ta l i ty  
ha te  i s  ex5remely high,  ? i n g ~ r b o n l s  were dfecovered t o  be much more 
s u i t a b l e  f o r  t h e  demands of t;19 aninal. ,  bu t  sbeimens s t i l l  d i e  o f f  
~ e r i o d i c a l y  a l though t h e r e  i s  s u f f i c i a n t  food an5 moisture  present .  

There $re  no head novelients whi l e  feeding ,  -the head i s  simgly 
pressed q ~ a i n s t  t h e  food m t l r i a l  snCi the  jav6 wear away the ce l lu lose .  

Regroduction: Tr~e cogul  f c r y  a c t i v i t y  of P o l g d e s ~ u s  - sp .  i~aelobserved 
i n  s e v e r a l  Ins tances  i n  tLe riel; sn6 i n  tne p l a s t e r  cups and f i n g e r  
bowls wi th in  t n e  l a b o r a t o r y ,  

The v e n t r a l  p a r t s  of t h e  male and f  emsle a r e  i n  jux tapos i t ion  t h e  
e n t i r z  l ang th  0%: the two aniz?.ls .  T n e  u s . 1 ~  i s  t h e  super io r  member 
d u r i n s  t h e  per iod  of so,ulz.tion, and c a r r i e s  t h e  female,  who is 
subordins te  sna pass ive ,  v s n t r s l l y  bj- neans of it; _Ja i red  6 ,  9 t h  2nd 
1 0 t h  appenaages, freyuent l j r  b r i n g i n s  i n t o  play the 7 t h  p a i r  a l so .  
These appenasses al-?@st, g e e t  one another on t h e  aorsum of the  female;. 
they do not  move o r  change p o s i t i o n  a w i n g  t h e  copulatory period but  
remained f i x e d  as i f  f o l l o a i n ;  th2 d i c t a t e s  of an i n s t i n c t  p a t t e r n ,  

The femzle 's  heac i s  about s i x  ai,gsnd?,-es behind the  male 's ,  and 
it i s  bent back s l i g h t l y  i n  a d e l i c a t e  arch.  {{hen undisturbed,  there  
i s  no body or  a p p e n d i c u l ~ r  movenent of a i t h e r  sex ,  b u t  -hen d i s tu rbed ,  
ths  male becomes ex t rene ly  exci ted ,  novins h i s  antennae and appendages 
which causes  s correspond lzg response i n  h i s  mate. F'reausntly the 
male c a r r i e s  t h e  female toan t h z r  s i t e .  They r a r e l y  s e p a r a t e  un less  
e x t r e ~ e l y  d i s t u r b e d  by i n t e n s e  l i g h t ,  h s r d l i a ; ,  o r  by  the  gent ly  
prying 01' a t e a s i n g  needle ,  

Due t o  the  f a c t  t h a t  t h e  two b o d i e s  a r e  so c l o s e  t o g s t h m ,  t h a t  
the  male's p a s g i n g  appendages i n t e r f e r e  w i t h  a good view, t h a t  the  
two copula t ing  ind iv icua l s  w i l l  no t  r e w i n  i n  a l a t e r a l l y  exposed 
p o s i t i o n  f o r  any l e n g t h  of t k e ,  and t k z t  p r e s s u r e  i n t e r f e r e s  wi th  
t h e i r  copul2tory a c t i v i t i e s  and the  s e 2 a r a t e ,  it  has been impossible 
t o  exact ly  determine i n  what mnner  t h e  heavi ly  spined male gonopods 
grasp t h e  g e n i t a l  a r e a  of t h e  female. 

Upon s e p a r a t i n g  t h e  female from t h e  male, t h e  gonopods of the  
male ap?ear q u i t e  norm21 wi th  the  except ion t h a t  they nay extrude 
bey nd t h e i r  normal p o s i t i o n  f o r  a  s h o r t  time, b u t  i t  is i n  t h e  
gsn !? l a 1  a r s a  o f  t h e  female t h s t  b e a r  s t r i k i n g  changes of unusual 

L 
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i n t e r e s t .  Sxanining the female (8DL47) under t h e  b inocu la r  
microsoope, I n  t h e  r eg ion  of t h e  gonopore, two ve ry  conspicuous 
( they  can be seen with t h e  naked eye) ,  yellow, waxy swel l ings  
wi th  w h i t i s h  czps  were observed. They were " s l i p p e r "  shaped and 
seem t o  o r i g i n a t e  from w i t h i n  the  gono-mre and were ,about as 
long as t h e  width of t h e  t h i r d  segment, The l o b e s  could be moved 
s l i g h t l y  by means of a t e a s i n g  needle bu t  they  could not  be d i s -  
l o c a t e d  from t h e  o r i f i c e  of the  gonopore, A scume of waxy m t e r i a l  
appeared on t h e  su r face  of t h e s e  two swel l ings .  

These swel l ings  were thought, a t  f i r s t ,  t o  be a form of J e l l  
r e l a t e d  t o  t h e  t ransBer  of s p r m t o z o a  fron! t h e  male t o  t h e  female ( ? )  
and perhaps proauced by t h e  female, however on observing another  
cogu la t ing  p a i r  ( 8 3 ~ g 4 7  and 84Rg47) a f t e r  s e p a r a t i o n ,  t h e  female 
r evea led  t h a t  what was formerly mistaken f o r  hard j e l l y  s w e l l i n  s 
around the  gonopore were a c t u a l l y  extruding gonadal "appendages B 
from w i t h i n  t h e  gonopore. These gonadal appendages were h i r s u t e  
and t h e  proximal ends i n  J u x t a p o s i t i o n  and somewhat t r ans lucen t  
w i t h i n  t h e  gonopore. These gonadal apgendages a r e  ev idan t ly  
r e t r a c t e d  mi th in  the  gonopore of t h e  femsle sometime a f t e r  copulat ion.  
The sane  c h a r a c t e r i s f , i c  j e l l  v;as a l s o  observed smeared a t  t h e  base  
of t h e  male gonoj?ods and a l s o  around t h e  v l c i n i t y  of t h e  gcnopore of 
t h e  female,  Perhaps t h e  h i r s u t e  condi t ion  of t h e  femsle gonadal 
appendages ~ i g h t  be ins t rum5nta l  i n  r e t a i n i n g  t h e  copu1;t ory j e l l ,  
Sketches have been nafe of t h e  female gonadal appendages, 

Egg-nests : A f  ingerbowl suppl ied  v ~ i  th decaying pogulus heartwood, 
l e a f  mold and organic  humus, induced on two ocassiong,  two d i f f e r e n t  
females t o  prepare egg n e s t s  i n  the l e a f  mold, The n e s t ,  which was 
roughly s p e r o i d a l  and almost a  cent imeter  i n  diameter ,  w a s  conrosed 
of a brownish, organic  rnater ial  w ~ i c h  was e i t h e r  a e f i c a t e d  o r  
mas t ica ted  by the  femsle ( ? )  and formed i n t o  a  tough, p r o t e c t i v e  
pavement, The n e s t  vias hollovj and completely l i n e d  wi th  small  
( t h r e e  eggs s i d e  by s i d e  measured 1 m m . ) ,  milky-white eggs, approximat& 
175 i n  number. The e s s s  were n m p e r f e c t  sphered bu: s l i g h t l y  f l a t t e a a d  
anc the  membranes of many were n r i n k l e a  i n t o  p e c u l i a r  p a t t e r n s .  A l l  
were covered wi th  minute d r o p l e t s  of water. A few of t h e  eggs were 
almost t r a n s p a r e n t  (unf e r t  ili zed?) bu t  t h e r e  numbers mere very 
smal l  when cornparted wi th  t h 6  e n t i r e  c l u t c h  (about  10 out  of the  
175) .  However, s c a t t e r e d  throughout the eggs erere many sp ind le  
shaped bodies  which proved t o  be sh r ive led  nenbranes of eggs t h a t  
had somehow l o s t  t h e i r  yolk  con ten t s ,  This  was proven by gent ly  
p r i ck ing  a few eggs and watching t h e  con5ents d r a i n  o u t  and t h e  
Cough meabrane assuming t h e  sp ind le  shape. The eggs were depos i ted  
near  one another ,  occupying a l l  t h e  a v a i l a b l e  a rea  of  the  egg-nest 
pavement, T'nere vias no evidence of a  r e t a i n i m  j e l l y - l i k e  matrix,  
bu t  undoubtedly the eggs were cemented t o  t h e  paveiilent b y  some 
product ,  

Unfortunately t h e  pro:Er technique f o r  maintaining t h e  n e s t s  
t o  produce o f f s p r i n g  from tllese n e s t s  have no t  been aeveloped; t h e  
eggs virhithered and d r i e d  (al though every attea,?pt was msde t o  
a s l n t a i n  the  humidity of t h e  f  ingerbowl a t  a  c o n s t s n t  l e v e l )  and 
the  females a l s o  d ied .  
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Spi robulus  marginatua: 
S t i l l  i n  progress  is a  study o f  t h e  egg development of 

Spi robulus  m r g i n a t u s  wi th in  t h e  f e c a l  b a l l .  A s e r i e s  of 
ske tches  of t h e  development a r e  planned i n  ant i c i p a t i o n  of 
a morphological comp;rfson wi th  that of ~ o l ~ d e s m u b  i n  t h e  
f u t u r e , .  

Fauna of 
Hardwood f o r e s t  

Hyla c r u c i f e r  
Kyla v e r s i c o l o r  
P le thodont  c i n e r e i s  
Tenebrionidae 
Formic i & a e  
Colle mbola 
l y c e t o p h i l i d a e  ( l a r v e )  
E l a t  e r i d a e  ( l a r v a e )  
Ly cosidae 
A t t i d a e  
Cylis t i c u s  
E o r c e l l i o  
Polygyra a l b a ,  
Polygyra thyroidus  
Yolygyra f r a t e r n a  
Eolggyra rnonodont 
Anquis g ~ i r a  a l t e r n a t a  
Re t i n e l l a  
Succ i n e a  
S t r o b i l o p s  
Philony cus ca ro l ine ianus  
Iieroseras 
P a l l i f  e r a  
Yemi,r i l u s  
Ehalangidae 

Aspen-Birch 
Plethodont  c i n .  
Formic idae  
Zlatericiae 
Scababeidae 
Acsrina 
Hymenoptera 
Tabani dae 
Colle mbola 
Balygyra a l b a .  
Eolygyra thyroidus  -. zucc in ia  
A n q u i s ~ i r a  a l t  . 
R e t i n e l l a  
Philomyzus c a r o l .  
Isopoda 
Earthworms 

Conifers  
Formic idae  
Z l a t e r i d a e  
Succinea 
Anqui s p i r  a 
Isopoda 
Ear thworms 
Yhslangidae 


