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Leeches of t h e  Douglas Lake r e g i o n  

The R i rud inea ,  o r  l eeches ,  a r e  p reda to ry  o r  p a r a s i t i c  a n n e l i d s  

w i t h  t e r m i n a l  sucke r s  s e r v i n g  f o r  a t tachment  and locomotion. They 

a r e  d i s t r i b u t e d  a l l  over the  world ,  most ly  i n  f r e s h  water  though 

a few a r e  marine and a few a r e  t e r r e s t r i a l .  Herodotus i n  tne  5 t h  

c e n t u r y  B.C. r e f e r r e d  t o  t he  l e e c h  under t he  name " b d e l l a M  which 

s t i l l  forms t h e  ending of some s c i e n t i f i c  names of c e r t a i n  l e e c h e s  

and groups of l eeches  ( ~ a c h t r i e b ,  1912, p . 3 ) .  Tne medic ina l  l e e c h ,  

Hirudo m e d i c i n a l i s  Linnaeus,  w a s  k n o ~ n  from the  time of t h e  Greeks 

u n t i l  t he  middle of t h e  1 3 t h  cen tu ry  bec ruse  of i t s  use  f o r  b lood-  

l e t t i n g .  Considerable  work w a s  done on the  morphology of l eeches  

d u r i n g  the  1 9 t h  c e n t u r y  but t h e y  have r ece ived  r e l a t i v e l y  l i t t l e  

a t t e n t i o n  r e c e n t l y .  Gee (1913, p .199)  gave a resume of t he  l i t e r a -  
C 

t u r e  on l eeches  up t o  1913. 

Leeches -:re u s u a l l y  found under s t i c k s  o r  s t ones  o r  i n  t h e  

mud on t h e  botLom o f  l a k e s ,  ponds, and s t reams  u n l z s s  a c t i v e l y  i n  

s e a r c h  of food.  Of approximately  t h r e e  hundred leeches  c o l l e c t e d  

i n  t h e  Douglas Lake r eg ion  d u r i n g  June and J u l y ,  none were found 

at  a d e p t h  g r e a t e r  than t w o  f e e t .  The temperature  rsnge of the  

n a t e r  w a s  between 1 8 ' ~ .  and 2 6 ' ~ .  Gently xoving water  i n  p r o t e c t -  

ed coves or  a t  t he  o u t l e t s  o r  i n l e t s  of l a k e s  i s  p r e f e r r e d  t o  s t i l l  

w a t e r .  

Some l eeches  are f r e e - l i v i n g  scavengers ,  o t h e r s  temporary 

p a r a s i t e s  remaining a t t a c h e d  t o  t h e i r  h o s t s  on ly  long enough t o  

becone gorged w i t h  b lood ,  whi le  o t h e r s  a r e  confirmed p a r a s i t e s .  

N a c h t ~ - i e b  (-, 1912, p .5)  s ays  " In  many p l a c e s  l eeches  a r e  

abundant enough t o  be  of econoxic importance.  They may be of v a l -  

ue i n  s o  f a r  a s  t hey  s e r v e  as food f o r  f i s h e s  and b i r d s  o r  i n  so 



f a r  as they  a r e  scavengers .  On t h e  whola,  hoz~ever ,  t h e - l e e c h e s  

a r e  r a t h e r  an i n j u r i o u s  group. They may kill f i s h e s  and o t h e r  an- 

imals ,  p a r t i c u l a r l y  young by b l e e d i n g  then t o  d e a t h ,  o r ,  i n d i r e c t l y ,  

by devouring t h e  s n a i l s ,  xorms, and l a r v a e  mhich c o n s t i t u t e  the  

p r i n c i p a l  food of soze  f i s h e s .  They a r e  a l s o  i n j u r i o u s  i n  s o  f a r  

as they  s e r v e  as i n t e r m e d i a t e  h o s t s  f o r  v a r i o u s  developmental  s t a g e s  

of animals  that d u r i n g  some per iod  of t h e i r  l i f e t i m e  are p a r a s i t i c  

on f i s h e s ,  b i r d s ,  and o t h e r  an imals .  Them i s  s t i l l  a g r e a t  d e a l  

t o  be l ea rned  about  t h e  l i f e  h i s t o r i e s  of many of our l e e c h e s ,  

t h e i r  r e l a t i o n s  t o  o t h e r  an imals ,  p a r t i c u l a r l y  t h e i r  r ~ l a t i o n s  t o  

f i s h e s ,  and t h e i r  i n f l u e n c e  on t h e  c h a r a c t e r  of the fauna  i n  par- 

t i c u l a r  bod ie s  of wa te r .  

'The -:i:unds made on man by the blood-sucking l eeches  v e r y  rare- 
c 

p o d u c e  r.y s e r i o u s  r e s u l t s .  Cons iderab le ,  sometir:.es, i n t e n s e ,  

i : s h i n g  of L,? r e g i o n  immediately around the  wound i s  u s u a l l y  t h e  

only n o t i c e a b l e  e f f e c t .  Yore s e r i o u s  r e s u l t s  a r e  probably due t o  

i ~ l e c t i o n . "  froore (E&we,1923,  p .  1 2 )  says  that tine i t c h i n g  * p r o -  

b : j l y  r e s u l t s  from t h e  i n j e c t i o n  i n t o  t he  wound of a n a t u r a l  haemo- 

l y t i c  agent  i~ the  s a l i v a .  I f  the l e e c h  be p e r x i t  ted t o  corn2lete 

~ t s  meal t h i s  subs tance  i s  l a r g e l y  o r  e n t i r e l y  w i t h d r a m  from t h e  

wound, b u t  if t h e  meal be c u r t a i l e 3  much o f  t h e  haemolysin remains  

and a c t s  as an i r r i t a n t  . . . . . .  The haemolysin p r e v e n t s  the coaguls -  

t i o n  of the b lood ,  which i s  the reason  why a leech b i t e  c o n t i n u e s  

t o  b leed s o  much longer  than an o rd ina ry  s l i g h t  cut . l l  

R e l a t i v e  t o  l e e c h e s  as i n t e r n a l  p a r a s i t e s  i n  man, h o r s e s  and 

c a t t l e ,  Nacht r ieb  (%ekh+eb, 1912, p .  5 )  says  "Tnen, however, 
. . 
t::e l eeches  f i n d  t h e i r  way i n t o  i n t e r n a l  pas sages ,  they may produce 

s e r i o u s  d i s t u r b a n c e s .  The young o f  t he  blood-sucking horse  l e e c h  



t aken  i n  by h o r s e s  and c a t t l e  whi le  d r i n k i n g  from ponds o r  l a k e s  

have been hewn t o  become a t t a c h e d  t o  t h e  l i n i n g  of the  pharynx 

and the  windpipe and cause  more o r  l e s s  s e r i o u s  d i s t u r b a n c e s .  

T o r t u n a t e l y  t h e  number of s p e c i e s  t h a t  i n  t h i s  way p r a c t i c a l l y  

become i n t e r n a l  p a r a s i t e s  i s  ve ry  sma l l ,  and t h e  chance of t h e i r  

invading  human be ings  e x e r c i s i n g  some c a r e  i s  v e r y  s l i g h t ,  I t  may 

be w e l l  t o  remember, however, that w a s  a s m a l l  i n c o n s ~ p i c u o u s  l e e c h  

n o t  t h i c k e r  than  a h o r s e h a i r ,  that  w a s  t h e  cause  of cons ide rab le  

t r o u b l e  t o  Xapoleon i n  Egypt .  H i s  s o l d i e r s  i n  d r i n k i n g  wate r  d i -  

r e c t l y  from the  s t reams  , l a k e s  and pools  took  i n  s m a l l  l e e c h e s  

which a t t a c h e 3  themselves i n  t he  back  p a r t  of t he  mouth c a v i t y  

and caused annoying blood s p i t t i n g  and d i f f i c u l t y  i n  b r e a t h i n g . "  
5 

Gee (1913)  quoces from F a s t e r s o n  (1908)  r e g a r d i n g  t h e  Hi rud inea  
C 

as g a r a s i t e s  o f  man i n  p a l e s c i n e .  HLeLches a r e  colmon i n  t h e  foun- 

t a i n s  and pools  of P a l e s t i n e ,  p a r t i c u l a r l y  i n  t h e  n o r t h e r n  p a r t s  

known t o  u s  f a : ? i l i a r l y  as ' G a l i l e e '  and f u r t h e r  n o r t h  i n  t h e  d i s -  

t r i c t  of Lekanm. I n  t h e  l a t e r  summer and autumn months they  a r e  

s o  p l e n t i f u l  i n  p l a c e s  that alrnost every n o r s e  and mule p a s i i n g  

through t h e s e  p a r t s  h a s  a b l eed ing  mouth. Under such c o n d i t i o n s  

i t  i s  n o t  .wonderful that human be ings  from time t o  t ime a r e  a t -  

t a c k e d . .  . . Many .of t h e  s p r i n g s  i n  t h e  mountains of G a l i l e e  and i n  

Lebanon a-re widely known f o r  t h e  mu l t i t ude  of  l e e c h e s  which l u r k  

i n  t h e i r  w a t e r s ,  b u t  a t h i r s t y  t r a v e l e r  seldom has the  s e l f - c o n t r o l  

t o  r e s t r a i n  hilnself  f rom d r i n k i n g ,  and when he does  s o ,  p a r t i c u l z r -  

l y  a t  dusk o r  i n  t h e  n i g h t ,  he  i s  very  l i k e l y  t o  suck one in! .... 
I n  t h e  c a s e s ,  some t h r e e  dozen o r  so ,  which I have had under my bwn 

obse rva t ion ,  the  l e e c h  has been a t t ached  t o  t h e  e p i g l o t t i s ,  t h e  

pharynx, t h e  n a s a l  c a v i t i e s ,  o r ,  most common of a l l ,  t h e  l a r y  nx . . . .  



The h a e ~ o r r h a g e ,  though never  g r e a t  i n  q u m t i t y  a t  any oce t ime,  

cay ,  when prolonged,  b e  ve ry  s e r i o u s  o r  even fa tz l .  I o f  tvro 

ca ses  where t h e  p a t i e n t  h a s  a c t u a l l y  d i e d  f r o =  t h i s . "  

E x t e r n a l  Cha rac t e r s  

The l z r g e  p o s t e r i o r  sucker  and s m a l l e r  a n t e r i o r  ones a r e  t h e  

most prominent e x t e r n a l  c h e r a c t e r s  of t h e  l e e c h .  TikLen a t  r e s t  

t h e  kody i s  e longa ted ,  more o r  l e s s  f l a t t e n e d  d o r s o - v e n t r a l l y ,  

t a p e r i n g  g r a d u a l l y  toward the  a n t e r i o r  and more a b r u p t l y  toward t h e  

p o s t e r i o r  ecd of t h e  body. The body i s  ve ry  muscular  acd can be 

shor tened ,  chan';ed i f i  shape,  o r  t i g h t l y  r o l l e d  up. 

The l e e c h  body shows the c h a r a c t e r i s t i c  ~ e t a e r i s m  of t h e  

a - d - e l i d s  havinc; t h i r t y - t h r e e  t o  t h i r t y - f  our s o n i t e s  b u t  does  n o t  

havz  t h e  t h i n  s e p t a  s e p a r a t i ~ g  the  s o n i t e s  i n t e r n z l l y .  I n  a d d i t i o n  
L 4- 

tiie l e e c h  gas m e x t e r n a l  annulaat ion which does  n o t  czrrespond t o  

c r i  3 metarcer i~m.  The limits of tiie somi tes  may be d e t e r z i n e d  by 

thk arrangement of  i n t e r n z l  s t r u c t u r e s  e s p e c i a l l y  t he  nerve gang l i e .  

Fi23.re 1 ,  P l z t e  I i l l u s t r a t e s  t h i s  r e l a t i o n s h i p .  The t y p i c a l  number 

of z n n u l i  t o  2 s o n i t e  of eny s p e c i e s  is d e t e r m i ~ e d  by the  nunber 

ic the  somi tes  of the  middle r e g i o n  of t h e  body. The nunber may 

-, zrjr i n  t he  zn 'uer ior  2nd p o s t e r i o r  s o n i t e s .  The d i f f e r e r , t  a n n u l i  

c f  a. s o n i t e  r a y  be  e q u a l  o r  unequal  i n  s i z e  and sone m a y b e  on ly  

p s r t i a l l y  d i v i d e d .  Nearly a l l  l eeches  can be  placed i n  two groups ,  

c.-e having t h r e e  p r i a a r y  a n n u l i  and one hav ing  f i v e  pri-!.ary a n n u l i  

i:1 each s m i t e .  A system of numbering t h e  a n n u l i  t o  aid i n  t h e  

l c - a t i o n  of s t r u c t u r e s  and t o  i n d i c a t e  t he  r e l a t i o n s h i p s  of t he  

any-uli w a s  ado2ted by Xoore (Bach t r i eb ,  1912, p2.12-13) and i s  

Figs. 3 sn3  4 ,  P l z t e  I.  P i g .  2 ,  P l a t e  I shows hov: z n n u l i  becorce 



P l a t e  I. 

Big.  1. The somi te and a n n u l i  of t h e  Glossi-shonidae 

as d e t e r x i n e a  by C a s t l e  and Hoore, shoiViqg 

t h e  r e l a t i o n  t o  the  n m v e  g a n g l i a .  

Fig. 2 .  The dCr iva t ion  of a t y g i c a l  somite  of f i v e  y l n u l i  

and a t y p i c a l  somite  of six a n n u l i  from one 

of t h r e e  a n n u l i .  

Big. 3. T i i s  diagram i l l u s t r a t e s  how a n n u l i  become d i v i d -  

e2  i n t o  t \ ~ o ,  f o u r  and s i x  a n n u l i  and hoiv a sovtlite 

cf f o u r  o r  tivelve o r  f o u r t e e n  a n n u l i  may be 

d3 r ived  from a somite o f  t h r e e  a n n u l i .  

rig. 4 .  T!- s y s t e a  nf n o t a t i o n  s d o j t e d  Sy ifoora t o  indi- 

c ; t e  the  r ? l a t i o n s h i i ~ s  of  t h z  a q n u l i .  



Fig. 1 

Plate I. 

Three a n n - t l i  t o  a 
s o l n i  te - ')lossishon- 
ia 

Fig. 4. 

I j a3 
1 1 ~  annuli ;o a 
somice - !~eti12o- 
bdelle 

Pron Nachtrieb (1912) 



d iv ided  i n t o  more than t h r e e  a n n u l i .  

Leeches v a r y  i n  l e n g t h  from about  one e i g h t h  of an i n c h  t o  

a f o o t  axd  a h a l f .  Color markings a r e  v a r i e d ,  even v ; i th in  Dne spec- 

i e s .  One t o  f i v e  p a i r s  of eyes ,  showing as conspicuous pigment 

s p o t s ,  a r e  found on t h e  a n t e r i o r  somi t e s .  S p e c i a l  sense  organs 

c a l l e d  s e n s i l l a e  a r e  found on one of t h e  a n n u l i  of most of t h e  so-  

m i t e s .  The body is  always covered w i t h  a t h i n ,  tough c u t i c l e  and 

more o r  l e s s  mucous. The mouth snd anus c o n p r i s e  t he  openings of 

t h e  d i g e s t i v e  t r a c t .  The g e n i t a l  openings w i l l  be found i n  t he  

r e g i o n  of t h e  XI/XII somites  from one t o  f i v e  a n n u l i  z p a r t .  The 

more a n t e r i o r  one is  t h e  o2ening from the  male r ep roduc t ive  organs 

and i s  t h e  more conspicuous.  The opening o f  t h e  female r ep roduc t ive  

orgsns  is  ve ry  inconspicuous.  The n e p h r i d i a  open t o  the  e x t e r i o r  

through po res  in' t h e  somir%s i n  which n e p h r i d i a  a r e  l o c a t e d .  

The<)? can o f t e z  be  d e t e c t e d  by wiping t h e  v e n t r a l  s u r f z c e  d r y  and 

then running  i t  w i t h  some smooth t o o l  which f o r c e s  the  con ten t  

f r o s  t he  n e p P ~ i 3 i a .  

1 I n t e r n a l  Anatany, 

The d i g e s t i v e  t r r c t  i s  a more o r  l e s s  h i g h l y  d i f f e r e n t i a t e d  tube 

ex tending  from one end of the  body t o  t h e  o t h e r .  The mouth i s  on 

the  v e n t r z l  s u r f a c e  a t  t he  a n t e r i o r  end i n  t h e  c e n t e r  o f  a more 

o r  l e s s  well-developed sucke r .  I n  t h e  Gnathobde l l idae ,  the mouth 

i s  provided w i t h  t h r e e  "jaws" which r e d i a t e  from a com:zon g o i n t  

with an a n g l e  of zbout t h i r t y  degrees  between the  middle j a w  and 

the  o u t e r  of t h e  t r i o .  The f r e e  edge of each  jaw i s  curved and, 

i n  some s p e c i e s ,  covered w i t h  a  c h i t i n o u s  band t h a t  i s  notched 

l i k e  a s a w .  :Then t h e s e  j a w s  a r e  worked back  and f o r t h  on t h e  s k i n  

of t h e  h o s t  by  t h e  s p e c i a l  l:mscles at tacheci  Lo them, they c u t  a 

l i ldagted f r s m  Nacht r ieb ,  1912,  pp .  17-21. 



regged wound i n  t h e  skin which b l e e d s  msch more f r e e l y  t han  would 

a s i n g l e  cu t .  The mouth opens i n t o  t h e  pharynx or  esopkagus.  The 

3hynchobdel l idae  can p r o t r u d e  t h i s  organ a d  i t  i s  g e n e r a l l y  c a l l e d  

a p r o b o s c i s .  In t r u e  blood-suckers  this r eg ion  has  opening i n t o  i t  

a l a r g e  number of u n i c e l l u l a r  g lands  c a l l e d  s a l i v e r y  g l ands .  They 

a r e  l o c a t e d  ~ a i n l y  i n  t h e  two o r  t i z e e  somi t e s  immedirtely preced-  

i r a  t h e  male r ep roduc t ive  opening.  There may a l s o  be a m u l t i c e l l -  ---a 

u l a r  gland w i t h  a d u c t  c z l l e d  the  esophage81 gland.  These g l ands  

produce a s e c r e t i o n  which p r e v e n t s  the  c o a g u l a t i o n  of t h e  blood 

sucked from t h e  hos t .  Tie  esophagus opens i n t o  t h e  stomach o r  c r o p  

which i n  t h e  t r u e  blood-suckers  h a s  from two t o  f o u r t e e n  g a s t r i c  

czca .  A s  a r u l e  t h e r e  i s  b u t  one p a i r  of g a s t r i c  ceca t o  a sornite 

bu-: i n  sone c27as t he re  a r e  two. They z r e  s i d e  pockets  which s e r v e  

a s  ;:eservoirs Z o r  t h e  ir,ges t ed  b$ood. . they a r e  f u l l  t k ~ e  l e e c h  

xay l eave  t h e  ?.ost and s e e k  some secluded s l z c e  u n t i l  d i g e s t i o n  i s  

col: , leted.  3 : s  proces s  m y  l a s t  f o r  s e v e r e l  months, n ine  i n  t h e  

ca s  _ of -- Hirudo - x e d i c i n a l i s .  Genera i ly  t h e r e  a r e  no  g a s t r i c  c e c a  

i n  ;,he l eeches  which do n o t  suck  blood.  The i n t e s t i n e  of t r u e  

blood-suckers  - ay a l s o  have s e v e r a l  r;air-s of i i l t e s t i n a l  ceca .  

'.%en t h e  blood c n t e r s  t h i s  r eg ion  o f  t h e  d i g e s t i v e  t r a c t  i t  r z p i d l y  

changes c o l o r  2nd cornposition d ~ e  t o  t h e  a c t i v e  d i g e s t i o n  which 

t akes  p l a c e  i n  t%is r e g i o n .  The rectum opens t o  t h e  e x t e r i o r  th rough  

the  anus which i s  l o c a t e d  on t h e  d o r s a l  s i d e  nez r  t h e  p o s t e r i o r  

sucker .  

The blooe vascu la r  system c o n s i s t s  of s e v e r a l  l o n g i  t u d i c e l  

v e s s e l s  w i t h  connect ing branches  t o  each somi t e ,  v e s s e i i  t o  t h e  

*ephr id i a  2nd o t h e r  o rgzns ,  a d  so -ca l l ed  s i n u s e s  wiiicn r e p r e s e n t  

p o r t i o n s  of t h e  t r u e  body ca-vi ty .  P o r t i o n s  of t h i s  s y s t e r  heve 

cox : r ac t i l e  w a l l s  xh i ch ,  w i t h  t he  a i d  of the  muscular  c o n t r a c t i o n s  

of the  body, keep t h e  blood i n  c i r c u l a t i o n .  
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Respiration in most leeches is performed almost wholly through 

the skin. Two marine forms have gills on certain somites. 

The excretory system is composed of nephridia which are similar 

in structure and function to those of the earthmorm. The large 

bladder-like reservoir near the nephridopore is enlarged in terres- 

trial leeches. 

In generel the nervous system is similar to that of the earth- 

PTO rm . 
Leeches are hermaphroditic but the eggs of one individual 

are fertilized by the spermatozoa of another. The male reproduc- 

tive organs consist of a series of pairs of testes close to the 

nephridia in certain somites. The number varies from five to 

eleven pairs ix the different species. The series on each side is 

con~ected by a common duct, called the vas deferens, which oQens c 

into a muscular tu.be nezr somite XI. The terminal portion of the I 

comTon duct formed by the two vasa deferentia is sometimes called 

the penis, as it can be protruded through the external pore. The 

essential fenalz organs consist only of z pair of ovzries which 

usually lie in somite XI xi th  the female pore from one to five 

annuli behind t.?e male opening. 

In some species fertilization may be accomplished by the at- 

tachment of spermatophores, packets of spermatozoa, to any part 

of the body m a l l  of another leech. The spermatozoa escape through 

the body wall into the underlying connective tissue and thence 

work their way to the ova near the uterus where fertilization 

takes place. In other cases fertilization takes place in the uter- 

us(or in capsules ~ontzining oya, spermatozoa, and some albuminous 

material) by spermatozoa introduced directly through the external 

opening. 
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Some leeches  l a y  a f e w  eggs a t  a time i n  smal l  capsules  which 

are at tached t o  submerged p a r t s  of water p l a n t s  o r  s tones .  Others 

enclose a few eggs i n  egg-shaped capsules  o r  cocoons which may be 

half an inch  or  more i n  length .  These cocoons a r e  deposi ted i n  

mzsses of decaying vege ta t ion .  Others c a r r y  tke eggs and young 

a t tached t o  the  v e n t r a l  sur face  of the  body u n t i l  the  young a r e  

old enough t o  fend f o r  themselves. In  these  c a s e s  the eggs a r e  

l a i d  i n  smal l  s p h e r i c a l  c l u s t e r s ,  each n a s s  surrounded by a d e l i -  

c a t e  membrane of m c o u s - l i k e  substance s e c r e t e d  by s k i n  glands.  

A number of such groups of eggs a r e  somewhat loose ly  hung together  

and a r e  a t t zched  t o  the v e n t r a l  su r face  of the p a r e n t ,  by a sub- 

s t ance  s i m l l ~ r  t o  the  membrane eround each s p h e r i c a l  mass of eggs. 

''ii->n thus buriene"aith eggs or young t k e  l eech  s t z y s  i n  some pro- 

t ec ted  plzce - nd by undulatory novements of the  body keeps the 

e;,s o r  younc x e l l  ae ra ted .  If the  e g g  passes  becone dislodged 

the parent  wi:l make e f f o r t s  t o  c o l l e c t  them and again a t t a c h  

t i  ->?I. 

ILe t kod s  

Co l l ec t i cg :  L-2ches may be co l l ec ted  from the under s i d e  of s tones  

scd wood e s  v:ell a s  by dredging the mu-d a t  the  bottom of shallow 

ponds. '7ard and 'Fhipple ( 1918, p . 6 2 0 )  says ,  NSanguivorous spe- 

c i e s  a r e  e a s i l y  c o l l e c t e d  by s t i r r i ~ g  the  mud i n  t h e i r  haunts  

41ith one's bare f e e t  and removing the leeches  from the skin as 

hey becorne a t t a c h e d ,  or  by a t t r a c t i n g  them with f r e s h  blood 

,laced i n  the  water ."  FLoore (1923, p .  30) sugges ts  the  use of 

?.its "of f r e s h l y  k i l l e d  and bleeding small a n i m l s  a d  of slaugh- 

- 3r-house blood placed i n  a muslin bag, dragged through the water ,  

or  s i p p l y  placed i n  t h e  water znd al lowed t o  d i f f u s e . "  He a l s o  
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sugges t s  t h e  use  of t r a p s  which he d e s c r i b e s  and diagrams b u t  does  

n o t  recommend highly. H e  found f r e s h l y  k i l l e d  f r o g s  the  most 

_ffe,tive %zit .  

C u l t u r e :  A l l  w r i t e r s  a g r e e  t h a t  t h e r e  i s  l i t t l e  d i f f i c u l t y  i n  

keeping l eeches  a l i v e  and i n  good cond i t i on  i n  t h e  l a b o r a t o r y  

f o r  months. An aquarium c o n t a i n i n g  wa te r ,  a l i t t l e  a l g a e  o r  water 

p l a n t  and a s t o n e  f o r  h i d i n g  p rov ides  a s a t i s f a c t o r y  environment 

f o r  them. The c h a r a c t e r i s t i c  food f o r  the s p e c i e s  should be pro- 

v ided  o c c a s i o n a l l y  b u t  t h e  f a c t  t h a t  most l eeches  normal ly  take  

one b i g  meal and then do n o t  e a t  again f o r  s e v e r a l  months makes - 

t h e  f e e d i n g  problem a s imple  one. 

E a r c o t i s a t i o n :  Yar ious  n a r c o t i c s  have been suggested (Lee,  1924, 

pp.  12-17; C a s t l e ,  1900,  p .19 ;  Keninway, 1912, p . 3 1 ;  Yard and 

%'hipale, 1918, 9 .  650) such as x e n t h o l  o r  c h l o r e t o n  c r y s t a l s  

s p r i n k l e d  over the  w a t e r ,  a 1% hydrochlora te  of coca ine ,  lernon 

j u i c e ,  and c a r k ~ n a t e d  wa te r .  O f  t h e s e ,  ca,rbonated wate r  in t he  

form of or dinar;^ b o t t l e d  "popw hzs provz4 the zest s u c c e s s f u l ,  

wi th  lemon juiss a c l o s e  second.  

K i l l i n &  and F i x i n g :  C a s t l e  (1900, p.19) reconmends P a r e n y i ' s  

f l g i d  f o r  gross znztorny as i t  re:coves pigmeot, and F1ea7iinsts  

f l u i d  or  c o r r o s i v e  sub1irn;te f o r  reparing . s e c t i o n s .  F o r  I r e -  

serving p i g m e n t ,  he  sugges t s  t he  use of a p i c r i c  a c i d  f l u i d  o r  

fo raa ldehyde .  lieninmay (1912 ,p_:313- used GiTson 's :mercuro-ni t r ic  . 

mixture  on m a l l  forms f o r  an hour ,  then t r a n s f e r r e d  t o  80% a l -  

cohol  and t r e a k e d 7 t v i t X  i ~ d i n e ;  . 

S t a i n i n g :  Reninway (1918,  p.31) s t a i n e d  i n  b u l k  * i i th  !layer's 

Paracarmine,  c o u n t e r s t a i n e d  with Lyons b l u e  a f t e r  s e c t i o n i n g ,  

o r  cleared w i t h  ceda r  o i l  and examined as a t r l n s p a r a n t  o b j e c t  . 



These c l e a r e d  specimens were l a t e r  s ec t ioned  and s t a i n t d  x ~ i t h  

E h r l i c h 4 i o n d l  stain. C a s t l e  (1909, p .  19) used i r o n  hena toxy l in  

f o r  s e c t i o n s  and Mayerl s hydrochlor ic  a c i d  c a r s i n e  (73$ a l c o h o l i c )  

f o r  whole p r e p a r a t i o n s ,  4 s c o l o r i z i n g  i n  a c i d  a l c o h o l  (1% H C 1  i n  

70% a l c o h o l )  w s h i n g  i n  n e u t r a l  a l c o h o l ,  and c l e a r i n g  i n  ceda r  

o i l .  

~ e e ( 1 9 1 3 ,  29.208-248) c l a , s s i l i e s  the  novements o f  l eeches  i n t o  

the f ollo?ring c a t , 3 g o r i e s ,  (I) .random mov?ments, ( 2 )  loo2ing  r e -  

.lonse, (3)  s~,vimming response ,  ( 4 )  undula tory  r e s p i r a t o r y  move- 

:erzts, ( 5 )  r i g h t i n g  r e a c t i o n s ,  ( 6 )  g e n e r z l  res2onses  t o  s t i m l i  

izclu-ding f e e d i n g  r e sponses ,  and ( 7 )  b reed ing  r e a c t i o n s  . 
Regarding :andor?, movements, he szys  (2 .%09) ,  "Too ~ u c h  s t r e s s  
L C 

c z l n o t  be g l a c e  i upon t h e  p a r t  p layed by randon movements i n  t h e  

t ~ 2 a v i o r  a f  the  l eech .  I ts life i s  one 3f r epea t ed  t r i a l ,  and t h e  

z ? s p t i v e n e s s  o f  i t s  s e l e c t i v e  action3-from-&nong-the man;. varying 

i _ . c t o r s  o f  i t s  environment u s u a l l y  s z r v e s  t o  s t e e r  t h e  animal e f -  

f 5 2  t i v e l y  out  o f  r e g i o n s  unfavorab le  t o  i t s  cont inued e x i s t e n c e ,  

, -- 4 
G - A ~  i n t o  proper  environmental  c o n d i f i ~ n s . .  . . . . Nor i s  i t  n e c e s s a r y  

. . . . . f o r  sons s t i m u l u s  t o  be  a p g l i e d  t o  observe t h i s  tendency t o  

r,-:?on ~ o r s m e n t s .  Almost every looping  response of t h e  animzl  i n  

i*; progres s  forward i s  preceded by a s e r i e s  of randon ~ ~ u e a e n t s  

o-- :he a n t e r i o r  end.  So t h o r ~ u g h  i s  t h e  e x p l o r a t i o n  of the  ad- 

v  zce ground, a t  t i m e s ,  that the  body of the  animzl  d e s c r i b e s  

sz7:eral ve ry  wide a r c s  of a c i r c l e  be fo re  o r i e n t a t i o n  i s  f i n a l l y  

e f f e c t e d .  T h i s  tendency t o  'prove a l l  things,  hold  fas t  t o  t h a t  

x3 ich  is good: i s  2erhaps  t h e  most s t r i k i n g  s i n g l e  c h a r z c t e r i s t i c  

of the behavior  of l e e c h e s ,  and undolubtedly, due t o  t h e  f l e x i b l e  
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n a t u r e  of t he  r e sponse ,  s e rves  a most i n p o r t a n t  adap t ive  purpose 

i n  t h e  l i f e  of t he  an imal .  fl 

The loop ing  r e a c t i o n  r e senb i ing  the  movements of  Seoxe t r id  

l a r v a e  o r  "measuring wormsn, i s ,  i n  my expe r i ence ,  more c h a r a c t e r -  

i s  t i c  of t he  Rhynchobdell idae than  of the Gnatflobdell idae though 

i t  i s  evidenced by sll leeches  t o  va ry ing  deg rees .  The l e e c h  

w i t h  t h e  p o s t e r i o r  sucke r  a t t a c h e d ,  extends  i t s  body t o  t h e  f u l l  

e x t e n t ,  a t t a c h e s  t h e  f r o n t  sucker ,  r e l e a s e s  t h e  p o s t e r i o r  one 

and b r i n g s  i t  up  a l r ~ o s t  i f  n o t  q u i t e  i n  c o n t a c t  w i t h  the  f r o n t  

sucke r .  I n  t h i s  way i t  can t r a v e l  a t  a f a i r  r a t e  of speed.  

/ The s ~ i s m i n g  r e sgonse ,  on the  o t h e r  hand,  i s  c h a r a c t e r i s t i c  

of t he  G n a E c i ~ b ~ ~ e l l i d a e ,  many of the  Rhmchobdel l idae  swimming 

ve ry  l i t t l e  i f  a t  a l l .  Gee (1913, p . 2 1 ~ )  d e s c r i b e s  t h i s  r e a c t i o n  

as f o l l o w s ,  "'"he r e a c t i o n  c o n s i s t s  i n  j. :hythmical undula tory  

muscular  con sracf;i.on- groceedJng. an t e ro -20s - t e r io r ly  . The,b-ody 

s t r i k e s  up and domn i n  t h e  wa te r ,  o r  t he  l a t e r a l  a x i s  o f  t h e  body 

xay become ver : ica l  i n  pos i t i o f i ,  and t he  body of the  animal be 

l s shed  f r a n  s i d e  t o  s i d e .  A ve ry  c h a r a c t e r i s t i c  f e a t u r e  of t h i s  

e e l -  f a s h i o n  of swim-ing i s  the  d o r s a l - v e n t r a l  f l a t t e n i n g  of the  

body." Smiming  may be s t imu la t ed  e z s i l y  by prod ing  the  p o s t e r -  

i o r  sucke r .  

Undulatory r s s g i r a t o r y  movements resemble swimming movements 

except  that t h e  l e e c h  remains a t t ached  by  i t s  p o s t e r i o r  sucker  

and the body waves outward i n  t he  n a t e r .  T h i s  i s  f r e q u e n t l y  ob- 

se rved  when l eeches  have remained q u i e t  i n  an aquarium f o r  some 

t ime .  The 9hynchobdel l idae  raay accomplish th i s  w i t h  b o t h  sucke r s  

a t t a c h e d  s o  t h a t  t h e r e  i s  body s l ack .  Then an up-and-dovm motion 

produces t he  a e r a t i o n .  This  i s  a characterisficactivi$y.of:a:leech 

c a r r y i n g  eggs o r  young. 



The r i g h t i n g  p roces s  is  accomplished w i t h  t h e  a i d  o f  e i t h e r  

t he  a n t e r i o r  o r  t h e  p o s t e r i o r  sucke r  though i n  t he  Gnathobdel l idae  

F t i s  f r e q u e n t l y  e f f s c t e d  by swirming. 

In  g e n e r a l  l e e c h e s  a r e  high~y:sensitive:to-~tinu1i. Gee(1913, 

7 .  216) c a l l s  a t t e n t i o n  t o  t h e  t3ndency of nephe l id  l eeches  t o  

c o l l e c t  i n  tw i s t ed  masses i n  an aquarium which does  n o t  have s t o n e s  

m.d a l s o  when the  temperature  is  lowered t o  about  loOc. Leeches a r e  

e x t r e x e l y  s e n s i t i v e  t o  j a r ,  ~ o v e m e n t s  o r  shadows. They a r e  marked-. 

1y n e g a t i v e l y  pho to t ax i c  and p o s i t i v e l y  t h i g m o t a c t i c .  Rephel ids  

z r e  g o s i t i v e l y  r h e o t a x i c .  The tendency of t h e  Rhynchobdellidae 

:o r o l l  u p  M p i l l - b u g u  f a s h i o n  when d i s t u r b e d  i s  ve ry  c h a r a c t e r i s t i c .  

~ e e ( 1 9 1 3 ,  g. 213) says that "The food i s  l o c a t e d  by ' t r i a l  snd e r r o r  i 

mo;;enents, and is  o f t e n  crawled over and under by l eeches  ~ ' t h o u t  
L C 

i t s  presence  s e r v i n g  t o  check a l l  of them. TVhen the  a n t s r i  r sucke r  

cc-2s i n  c o n t a c t  - ~ i t h  the  s o f t  body of t h e  s n a i l  t h e r e  seems t o  be 

a r e i n f o r c i n g  s t imu lus  t o  t h e  c o n t a c t  ras$onse,  . . . . and t he  an imal  

-??lfis on l i t e r a l l y  as w e l l  as f i g u r a t i v e l y  f o r  d?a r  l i f  e f t ' .  The 

: o l i t h  r e g i o n  seems xore  s e a s t i v i e  t o  t h e  9resenc3  o f  f o o d  than 

;c?er r eg ions  i n d i c a t i n g  t h e  p o s s i b l e  p resence  of t a s t e  sensory  

-.:lls i n  that r eg ion ,  



Key f o r  t he  I d e n t i f i c a t i o n  of Hi rud inea  

Adapted from the  Key t o  t he  Leeches of II~linnesota, Xoore (1912) 
and Key t o  North  American Fresh-water  Leeches by  'Yard and 'Kmipple 
(1918) .  

I..Mouth a s m a l l  p o r e - l i k e  opening i n  t h e  d i s k  of t h e  a n t e r i o r  sucke r ,  
. . , < 

th rough  which a muscular pharyngeal  p robosc i s  m a y  be pro t ruded .  

A. Complete somi tes  formed of t h r e e  a n n u l i .  

a. G e n i t a l  o r i f i c e s  s epa ra t ed  by a s i n g l e  ennu lus ;  eyes one p a i r ,  

d i s t i n c t .  

b. A d a r k  brown c u t i c u l a r  p l a t e  and unde r ly ing  gland on dorsum 

of somite  V I I I .  Body czpable  of g r e a t  e x t e n s i o n ;  c o l o r  p a l e  

p ink ,  g a y  or  b r o ~ ~ n i s h .  

Gloss ighonia  s t a ! ? n a l i s  p .20 

bb.  No nucha l  g land o r  p l a t e  i n  t h e  a d u l t .  

c .  3ody ve ry  s l e n d e r ,  e lo-- ,a tedl  and l i t t l e  f l a t t e n e d ;  very 

t r a n s p a r e n t  due t o  the  n e z r l y  complete absence of pigment;  

no cutaneous p a p i l l a e .  

~ l o s s i 2 h o n i a  nephe lo idea  p.23 

c c .  Eody r e l a t i v e l y  broad z.nd f l a t ;  more o r  l e s s  heav i ly  p ig -  

mented w i t h  brown ar ranzed  i n  a l i n e a r  p a t t e r n ,  annulus  a2 

marked with whi te  s p o t s  u s u a l l y  a r ranged  i n  t r a n s v e r s e  rovJs ; 

t h r e e  l o n ~ i t u d i n a l  s e r i e s  of conspicuous b l a c k  p a p i l l a e .  

Gloss iphonia  f u s c a  p. 26 -- 

aa. G e n i t a l  o r i f i c e s  s epa ra t ed  by one annu1ug;eyes i n  s e v e r a l  p a i r s  

b .  %yes i n  t h r e e  groups of t-.vo; body t r a n s p a r e n t ,  ;vith l i t t l e  

pigment;  no p a p i l l a e ;  g e s t r i c  ceca  six p a i r s ,  n e a r l y  o r  q u i t e  

unbranched. 

G l o s s i ~ h o n i a  h e t e r o c l i t a  p.28 

aaa. G e n i t a l  o r i f i c e s  separy-ted by two a n n u l i ;  eyes  i n  s e v e r a l  

p a i r s .  



b. Three p ~ i r s  of eyes ;  g a s t r i c  ceca  s i x  or  seven p a i r s ,  branched;  

a p a i r  of d a r k  l o n g i t u d i n a l  l i n e s  b o t b  above and below. 

Gloss iphonia  conp lana t a  p,  30 

bb. Four p a i r s  of sub-equal  eyes ,  a l l  s im2 le ;  g a s t r i c  ceca  n i n e  

p a i r s .  

~ e m i c l e p s i s  o c c i d e n t a l i s  p.  33 

bbb. One p a i r  of com2ound eyes  follolived b y  th ree  o r  more p a i r s  

of much s m a l l e r  s imple  eyes;  g a s t r i c  ceca  seven p a i r s .  

P l a c o b d e l l a  h o l l e n s  is p. 36 

aaaa. G e n i t a l  o r i f i c e s  separa ted  by two a n n u l i ;  a s i n g l e  p a i r  o f  

compound 2:-3s; Z a s t r i c  ceca ,  seven p a i r s ,  branched.  

b. Somites f t o  V much widened t o  form a d i s t i n c t  hezd;  dorsum 

marked b; t h r e e  s t r o n g  p a p i l l a t e d  k e e l s ;  g a s t r i c  ceca  much 

a- branches ,  

P l a c o b d e l l a  mon t i f e r a  p.39 

5b. A n t e r i o r  s e p e n t s  n o t  e s p e c i a l l y  widened. 

c .  P o s t e r r o r  sucke r  ve ry  f r e e  and supgorted on a s l e n d e r  

peduncle ; anus a t  XXIII/XXIV; g a s t r i c  ceca  l i t t l e  b ranched;  

body I t h e r  h i g h ,  very  c o n t r a c t i l e ;  d o r s a l  2 a p i l l a e  want ing .  

P l a c o b d e l l a  p e d i c u l a t a  9. 41 

cc .  P o s t e r i o r  sucke r  n o t  supported on an e s p e c i a l l y  s l e n d e r  

pedunc le ;  anus  a t  J'~xvII/XXVIII; g a s t r i c  ceca  much branched.  

d . Cutaneous p a p i l l a e  smooth and round ; body much depressed .  

e . , In teguments  r a t h e r  opaque; d o r s a l  papillae~fep~,'lov arld 

smooth; s i z e  lerge; l o n g i t u d i n a l  l i n e s  on v e n t r a l  s u r f a c e  

P l a c o b d e l l a  p a r e s i t i c a  p . 4 4  

e e .  I n t e g u a e n t s  t r a ~ s l ~ c e n t ,  b r i g h t l y  bu t  n o t  deep ly  pig- 

mented w i t h  green ,  or@ngg, a d  w h i t e ;  s i z e  medium. 

P l acobde l l a  p i c i a  p . 4 7  
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dd.  Cutaneous p a p i l l a e  prominent and rough and po in t ed .  

e .  Numerous minute p a p i l l a e  around margin of cauda3 s u c k e r ;  

body moderate ly  dep res sed ;  d o r s a l  p a p i l l a e  u s u a l l y  i n  a 

median and t ~ t o  pa i r ed  s e r i e s ,  s m z l l ,  a c u t e ,  p a l e  yel low 

o r  brovm; a ve ry  conspicuous and c o n s t a n t  p a l e  band a c r o s s  

. . s o n i t e  V I ;  s i z e  s m z l l .  

P l acobde l l a  p h a l e r a  p.  47 

e e .  Bo m a r g i ~ a l  p a p i l l z e  oc cauda l  s u c k e r ;  body ve ry  much 

dep res sed ;  p a p i l l a e  numerous; s i z e  l a r g e .  

P l acobde l l a  rugosa  ,48 

A!. Complete somi tes  composed of more than t h r e e  a n n u l i .  

a .  Corfl~lete s o n i t e s  c o n s i s t i n g  of six unequal  a n n u l i ;  p o s t e r i o r  

sucker  ve ry  l a r g e  and provided w i t h  a marg ina l  c i r c l e  of con t r ac -  

t i l e  p a p i l l a e ;  eyes  one p;Er cont iguous i n  middle l i n e .  

b .  Sucker s a p i l l a e  and glands  about  30; median d o r s a l  s e r i e s  of 

p a p i l l a e  a l o n e  develo2ed.  

g c  t i n o b d e l l a  i n e a u i m n u l a t a  53 

b k .  Sucker p a p i l l a e  and glands  a b o ~ t  50 ;  f i v e  s e r i e s  of d o r s a l  

p a p i l l a e .  

Ac t inobde l l a  annec t a n s  p.57 

ae. Complete somi tes  c o n s i s t i n g  of twelve o r  f o u r t e e n  approxirna.teljr 

equa l  a n n u l i ;  body d iv ided  i n t o  two r e g i o n s ;  p o s t e r i o r  sucker  

wi thout  marg ina l  p a p i l l a e  ; eyes w i d e l y  s e p a r e t e d  on p o s t e r i o r  

p a r t  of hezd.  

b .  One p a i r  of eyes ,  occas iona l ly  two; p o s t e r i o r  sucker  vtitkout 

eye-spots  . 

P i s c i c o l a  p u n c t a t a  p.61 

bb. Eyes two p a i r s ;  f o u r  l o n g i t u d i n a l  ye l low hands ;  t xe lve  eye- 

s p o t s  on p o s t e r i o r  sucker .  

P i s c i c o l a  m i l n e r i  p.64 



11. Xouth l a r g e ,  t h e  sucker  appear ing  as i t s  bounding l i p s ;  t h e  pha ry rx  

n o t  f o rn ing  a p r o t r u s i k l e  p robosc i s .  

A .  Eyes f i v e  p z i r s  a r rznged  i n  a r e g u l z r  z r c h  on s o ~ i t e s  II t o  VI; 

g e n i t a l  d u c t s  w i t h  complex copu la to ry  ~ p p a r a t u s ;  t e s t e s  s t r i c t l y  

p a i r e d ,  t h e i r  number moderate;  a t  l e a s t  one p a i r  of s a s t r i c  ceca  

s r e s e n t .  

2 .  J e w s  p r o ~ i i z e n t  b e a r i n g  rimy s m a l l  t e e t h  2 r r a ~ ; e d  i n  or,e s e r i e s ;  

zccessory  copu lz to ry  g l ecds  p r e s e n t  2nd opening i n  Gores behind 

f e n s l e  g e n i t a l  o r i f i c e .  

b. Teeth about 6 5  ic esch ; a ~ ;  s e n i t e l  g o r e s  s e p s r a t e d  by f i v e  

s l n u l i ;  t :e  dorsum ~ t i r k e d  by m e d i a  r e 6  end z a r g i n a l  'c lack 

s s o t s ,  bo -3 r e t z n e r i c .  

Blacrobdelle dzco ra  p.66 

aa. Jaws p r o ~ l - l e n t ,  b e a r i n g  a few cokrse  t ee t -C , - r l -~cgec?  ir, p a i r e d  

;cries; L~ :ccessory co2ula tory  g lands .  

1 . Teeth trc!ve t s  s i x t e z n  p a i r s  on ezch jzw; t;.e g r i m z r j  a n n u l i  

VIIa3 ar.5 Tr IIIal  en l a rged ,  bu t only pnr  t i ~ l l ; ~  div ided  i c t o  

seccndzrg a n n u l i ;  c o l o r  v e r i a b l e  bu t  xerkea  -ore or  l e s s  

t h i c k l y  .- - t h  non-metzxeric b l a c k  klatches. 

-- uze-nopis !rs.rmoratis p.71 

kb.  Teeth  t:recty t o  twenty-f ive  on e a c ~  j2w; t k e  secondary z ~ n u l i  

V I I b 5  a d  b6 and V I I I b l  and b2 c o c g l e t e l y  f o r z e d ;  c o l o r   early 

un i fo rn ,  u s u a l l y  w i th  2 medizn d e r k  s t r i p e  cnd a few o r  no 

b l o t c h e s .  

uaenopis l z t e r z l i s  p.74 

222. Jaws & s e n t  o r  rudimentary;  no t e e t h ;  no accessory  copu la to ry  

- l a ~ d  s . - 
b. 1 g e c i t a l  o r i f i c e  s t  ~ T c 5 / b 6 ;  t he  fe l rz le  a t  %II.cS/I;B; 

c o l o r  p a t t e r n  c o n s i s t i n g  i n  cart of c l o s e  o r  d i s t a c t  b l o t c h e s  



of d a r k  pigment ,  v e n t r s l  ground c o l o r  l i g h t e r  t h a n  d o r s a l .  

Haemopis g r a n d i s  p.  78 - 

bb. Ickle and female  g e n i t a l  o r i f i c e s  c o n s t a n t l y  a t  the midd le  of 

X I b 6  and XIIb6 r e s p e c t i v e l y ;  a lew d i s t a n t  d o r s a l  b l o t c h e s  

o r  rione; no ven t r2 . l  b l o t c h e s ,  v e n t r a l  ground c o l o r  n o t  p a l e r ,  

u s u z l l y  d-arker  t h a n  d o r s a l ,  t h e  r u f o u s  o r  orange m a r g i n a l  s t r i p e  

c o n s p i c u o u s .  

Vaemopis plumbeus p.81 

AR. Eyes  t h r e e  o r  f o u r  p a i r s  ( r a r e l y  a b s e n t ,  u s u a l l y  one o r  two p a i r s  

on I1 a.nd two p a i r s  a t  tine s i d e  of t h e  rcoutn on I V ;  no jaws,  no 

g ~ i s t r i c  ceca ;  g e n i t a l  d u c t s  r e l z t i v e l y  sirn;sle, w i t h  s m z l l  a t r i u m  

5;roduced i n t o  a p a i r  o f  d o r s z l  c o r n u e  2nd no p e n i s ;  t e s t e s  numer- 

OLis, n o t  p a i r a d .  F r e a a c e o u . ~ .  

a.. Soniites s t r i c t l y  f i v e - r i n g e d ,  none of t h e  a n n u l i  obv ious ly  en- 
I 

l ~ r g e d  o r  ~ ~ l b d i v i d e d ;  e y e s  t h r e e  p a . i r s ,  t n e  f i r s t  l a r g e s t ;  

Teni t z l  p o r e s  s e p a r z t e d  by  two a n n u l i  ; a t r i a l  cornua  s imply  - 
cu rved ;  v 2 s z  def  e r e n t i a  r e a c h i n g  fo rward  t o  gzc,licr. X I .  

Xerpokde l l a  p u n c t a t z  - p.85 

2a. Annulus b s b v i o u s l y  e n l a r g e d  and s u b d i v i d e d ;  z t r i a l  c o r n u a  

s p i r z l l y  c o i l e d ,  v a s a  def e r e n t i a  with a n t e r i o r  loops  r e z c h i n g  

t o  grvnglion X I ;  eyes  f o u r  pairs; g e n i t a . 1  o r i f i c e s  s e ~ z r a t e d  by 

two e n n u l i  ; c o l o r s  p l e i n  o r  i r r e g u l a r l y  b l o t c n e d  . 
x e p h e l o p s i s  o b s c u r a  p,88 

zaa. A t r i a l  c o r n u a  n o t  s p i r z l l y  c o i l e d ,  b u t  s h o r t  and mere ly  curved.  

b. Y a s a  d e f e r c - n t i a  w i t h  a n t e r i o r  l o o p s  r e a c h i n g  t o  gm,gl ion  X I .  

c .  )To..pig=enteg. eyes  ; g e n i t a l  p o r e s  s e p a r a t e d  by two a n n u l i ;  

l o n g i t u d i n a l l y  s t r i p e d  .  calif o r n i a .  

7 i n a  a n o c u l z t a  p , g l  

c c .  Eyes f o u r  p a i r s ;  genital p o r e s  separa . t ed  by t h r e e  t o  t h r e e  



2rid o n e - h ~ l f  a n n u l i ;  n e a r l y  g igmen t l e s s .  

p i n a  parva p.93  

bb. Vasa d e f e r e n t i a  no t  extending a n t e r i o r  t o  a t r i um.  

c .  Eyes t h r e e  p a i r s ;  g e n i t a l  pores  s e 2 a r a t e d  by  t l h r e e  a n n u l i ;  

a t r i a l  cornua  v e r y  smll; pigment n e a r l y .  sb sen t -  

n i n z  microstoma. p.94 

c c .  Eyes t h r e e  o r  f o u r  p z i r s ;  genitzl s o r e s  s epa rz t ed  by two 

a n n u l i ;  a t r i a l  cornuz prominent; pigment a b s e n t  o r  i n  s c a t t e r -  

ed f l e c k s .  

3 i n a  f e r v i d a  p.  97 
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D e s c r i p t i o n s  of F a m i l i e s ,  Genera:. a d  S p e c i e s .  

Family Gloss iphonidae  (from Wore-, : &9+2 - , 

Leeches of medium o r  s m a l l  s i z e ;  g e n e r a l l y  r a t h e r  s h o r t ,  broad 

and much f l a t t e n e d ,  r a r e l y  s l e n d e r  and e longa t ed .  No d i s t i n c t  c l i -  

t e l lum.  Caudal sucke r  u s u a l l y  l a r g e  and f l a t ;  ~ r a l  sucke r  r a t h e r  

s m a l l  and,  excep t  i n  a few c a s e s ,  s c a r c e l y  expanded. Complete somites 

of middle r e g i o n  u s u s l l y  of t h r e e  r i n g s ,  r a r e l y  of 2 , 5  o r  6 .  Eyes 
1-4 p a i r s ,  s i t u a t e d  i n  a l o n g i t u d i n a l  row c l o s e  t o  t h e  median l i n e ;  
t he  f i r s t  p a i r  o f t e n  compound, t h e  o t h e r s  s imple .  Dorsum o f t e n  

studded w i t h  cutaneous  p a p i l l a e  i n  a d d i t i o n  t o  meta.neric s e n s i l l a e .  

Youth a s m a l l  pore  i n  t h e  o r a l  sucke r .  Pharynx a s l e n d e r ,  p r o t r u s -  

ible probosc i s  w i thou t  j a v s  or  t e e t h .  S a l i v a r y  g l ands  p r e s e n t .  

Stomach with from one t o  t en  p a i r s  of l a t e r e l ,  simple o r  branched 

ceca .  I n t e s t i n e  w i t h  f o u r  p a i r s  of ceca .  G e n i t a l  o r f i c e s  s e p a r a t -  

ed by bne t o  fovzC r i q - s ,  t h e  female  i n  somite  XI1 and t h e  male i n  

XI1 o r  betveer,  X I  ar,d XII. T e s t e s  s a c s  u s u a l l y  s ix ,  r a r e l y  n i n e  

p a i r s ;  sperm d u c t s  d i v i d e d  i n t o  a very  s l e n d e r  v a s  d e f e r e n s  and a 

12L.se  e p i d i d i x i s  and d u c t u s  e j a c u l a t o r i u s ,  t h e  l a t t e r  o f  ~ v h i c h  opens 

i n t o  a sma l l  xed i an  z t r i u m  w i t h s u t  a p e n i s .  Ovicacs  a p a i r  of s l e n -  

2 e r  convoluted t ~ b e s  opening t o s e t h e r  z t  t he  f e o z l e  o r i f i c e  wi thout  

a vag ina .  F e r t i l i z a t i o n  -by means of borr,y sperna tophores  a t t a c h e d  

t o  t h e  integr:ent  f r o z  which t he  s,=ermatozoa p e n e t r a t e  the  t i s s u e s  

t o  t h e  ov i sac s .  Xggs and young borne on t h e  v e n t r a l  s u r f a c e  of t he  

p a r e n t .  S t r i c t l y  f r e s h  w a t e r .  T o r t o i s e  2nd s n a i l  l e e c h e s ,  which 

f e e d  on s n a i l s ,  s m a l l  worms, e t c .  o r  suck t h e  blood of t o r t o i s e s ,  

f r o g s  o r  f i s h e s ,  r z r e l y  f i x e d  p a r a s i t k s  of t h e  l a t t e r .  C reepe r s ,  

-0s t l y  poor swimmers. 

The fo l l owing  d e s c r i p t i o n s  of Genera and s p e c i e s  a r e  t aken  from 

~ ~ o o r e ( l 9 1 2 )  u n l e s s  o the rwi se  i n d i c a t e d .  



Genus Gloss iphonia  Joi?nst.an 

Fode ra t e ly  depressed  o r  e locga ted  and n e a r l y  t e r e t e .  Zyes 1-3 

p a i r s ,  a l l  s imple .  Cutaneous p a p i l l a e  few o r  none, never  s t r i c t l y  

ned ian .  Pharyngezl  s a l i v a r y  g lands  d i f f - u s e ;  g a s t r i c  ceca  1-7 p a i r s ,  

s irrple o r  s l i g h t l y  branched.  S2erm d u c t s  formifig a p a i r  of l ong ,  

o g o n  loops  ex tending  tk rough  s e v e r a l  segments. Ch ie f ly  f r e e - l i v i n g  

o r  st ta .3hed t o  i n v e r t e b r a t e s .  

Gloss iphonia  s t a g n a l i s  ( L i n n . )  Johnston 

Hirudo b i o c u l a t a  Eergmznn (1757 
Eirudo s t a g n a l i s  Linnaeus (1758 
C l e ~ s i n e  modesta V e r r i l l  (1872)  

Desc r ip t ion  - Gloss iphonia  s t a g n a l i s  is  s s m e l l  l e e c h  so~iiewhat 

w k ~ :  l a r g e r  and dec ided ly  s t o u t e r  than G. nephe lo idea .  L e r ~ e  i n d i -  

7rid~:sls  may r e ~ c h  a l e n g t Q  of zn i r  ii)- when f u l l y  extended and i n  t h e t  

~ ~ E Y , P  would F e  ;"v.lly twice  t h e  -;;idt-1 of a G .  nephe lo idea  of t h e  sme - 
ler,;th. %her c ~ n t r a c t e d  t o  one-half  t h a t  l e n g t h ,  v~h ich  i s  s b o u t  t h e  

ordj.nary r e s t i r s  c o n d i t i o n ,  t h e y  viould be about t l - r ee  t imes  t n e  

T:;id .'n of 2. ney3e lo idea  2nd ciuch more f ; .at tened,  S u t  s t i l l  d2c ided ly  

con-;ex zkove. The hesd i s  sma l l  bu - t  .nodere,tely d i s t i n c t ,  l e s s  

eIocgr,ted and r : r e  s t r o n g l y  2 n n ~ l a . c e d  than i n  2 .  n e ~ h e l o i d e a .  The 

cacda l  sucker  i a  w e l l  developed,  s t r o n g l y  d i r e c t e d  ven t r zd ,  and b u t  

l i t t l e  expose5 p o s t e r i o r l y ;  i t s  a x i s  o r d i n a r i l y  a t  about  r i g h t  

ang le s  t o  the  body a x i s .  -!?nile c n l y  one p a i r ,  s i t u a t e d  as i n  G. 

nepheloidea,  t k e  eyes  a r e  much xo re  conspicuous owing t o  t k ~ e  g r e a t e r  

zoount  of t h e i r  p i g ~ c e n t .  -4 conspicuous f e a t u r e  i s  t h e  more o r  l e s s  

j e e p  brown c h i t i n o i d  p l a t e  and unde r ly inz  %land s i t u a t e d  on t h e  

Corsum of V I l I s l  and a2. 

There a r e  no d - i s t i nc  t integurnental ~ a p i l l a e  though tbe s u r f  ace  

msy be s o ~ e w h a t  roughened n i t h  s c a t t e r e d  sense  organs .  The aeta- 



meric  s e n s i l l a e  a r e  incor,spicuous as i n  G. nephe lo idea .  

The a n n u l a t i o n  i s  d i s t i n c t  tkroughout ,  e s p e c i a l l y  a t  t he  caudal  

end, where t h e  a n n u l i  tire angulated a t  the  margins .  Somites I and 

I1 a r e  u s u a l l y  completely u n i t e d  i n  t h e  s h o r t  prostomiurn.; I11 i s  

un iannu la t e  o r  o c c a s s i o n a l l y  f a i n t l y  subdivided ; I V  and V are  bia..n- 

n u l a t e ,  t h e  l a t t e r  more completely and s o ~ e t i m e s  showing i c d i c a t i o n s  

on the  do r sun  of the fu r row a l /a2 ;  VI t o  XXIV a r e  t r i a -nnu lz t e ,  arid 

FXV and XXVI b iannu la te ,  the  l a t t e r  o c e a s s i o n a l l y  be ing  u n i t e d  w i t h  

XXVII, which i s  com,only r ep re sen ted  by a p a i r  of wedge-shaped ha lves  

n e a r l y  sundered by the  anus.  

The mouth is s m a l l e r  b u t  o therwise  s imilar  i n  form and p o s i t i o n  

t o  t h a t  of - G .  n2phe lo idea .  D i f f u s e  s a l i v a r y  g l ands  extend through 

somi tes  XI1 t o  4IV o r  sometimes f a r t h e r .  Never more than s i x  p a i r s  
L C 

of g s s t r i c  c e c z  a r e  p r e s e n t ,  b u t  t h e  number i s  v a r i a b l e  and r a y  be  

r e d u c e d  t o  t h r s ?  p a i r s  by the  o b l i t e r a t i o n  of t h e  f i r s t  t h r s e .  A l l  

a r e  s i n g l e  and -inbranched a n 3  inc rease  i n  s i z e  f r o n  th? f i r s t  t o  the 

s i x t l ~  $s.ir, t:ci=. las t  b e i n g  much the  l a r g e s t  and r e f  lexed caudad 

throl~gf l  t h r e e  o r  f o x r  s o ~ : i t e s  (XIX t o  X X I I ) .  

The sr-terna l ~ e x i t a l  o r iz  i c e s  and tkz r e g r o d i ~ c  t i ~ ~ s  orzans &etl?r- 

a l l y  are e s s e a t i s l l y  like t n a s e  o f  - (;. nepi?eloi$e+. The i o n g i t u d i n e l  

l z ~ s c l e  c e l l s  a r z  arranged d i f f u s e l y  but a r e  s t r a n g l y  d e v e l ~ p e d .  

Pa le  g a y ,  p ink ,  brownish or  g r e e n i s h  t i n t s ,  which art? rnuch 

e f f e c t e d  by t h e  c o n t e n t s  o f  t h e  a l i x e n t e r y  c a n a l  s2en t h r o ~ g h  the  

nore  o r  l e s s  t r m s l u c e n t  t i s s u e s ,  a r e  t h e  c o l o r s  of t3is s p e c i e s .  

Young ssecimens and some adults a r e  almost  c o l o r l e s s  and t r a n s l u c e n t ,  

but co:m-aonly the t i s s u e s  of the  larg-er  ones s r e  rendered opaque by 

t h e  presenGe of numerous r e s e r v e  and pigment c e l l s .  

gabits - Judging by the m a t e r i z l  ;vhich r e p r e s e n t s  i t  i n  this  

c o l l e c t i o n  t h i s  n e a r l y  cosmolo l i t an  s p e c i e s  mus t  b e  much l e s s  abun- 
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5sct i n  t h e  l a k z s  of T!innasota th;n in z!=y o t k r  s e c t i o n s  ~ i '  t h i s  

z o i ~ n t r y  and e s p e c i a l l y  t h e  n o r t h s s s t e r n  p o r t i o n  f r o 3  I l l i n o i s  t o  

?*fzine. I t  i s  found c e r j m h e r e  S u t  2boun2s e s > e c i a l l y  i n  war:2, shzl- 

- ,VJ wate r s  o f  strsas, 2002s and gon3s an3 along t h e  shores  of l a k e s  

223 r i v e r s ;  i t  i s  t h e  comnon gond l e e c h .  In a l l  s u i t a b l e  l o c a l i t i e s  

ik % s t h e r s  i n  nunbers  on t k e  ug2er s i 3 e s  of s t o n e s ,  s t i c k s  and f a l l e n  

lez-ves o r  concea l s  i t s e l f  be txeen  th*s enshea t3 ing  l e a f  s t a l k s  of 

rushes  zcd ot7<er  a q u a t i c  s l a f i t s .  Less o f t s n  i t  a t t z c h s  i t s e l f  t o  

bodies  of l a r s e r  l e e c h e s ,  such a s  Xacrobde l la  and Xxenoois, t o  f r e s h  

v a t e r  s n a i l s ,  ~ ~ u s s e l s ,  f i s h e s ,  t u r t l e s  and mor? rarsljr t o  i ' rogs .  

It is  ge rhsps  t ~ a n s 2 o r t e d  on t hz  legs of a q u a t i c  b i r d s .  Like a o s t  

~f t3e G l o s s i p h ~ n i a e  i t  does n o t  sl.vim, b 1 ~ t  .;?hen d i s t l r b e d  c r e e 2 s  w i t h  

>3nzidera'Ple z c - i v i t j r  t o  a p l z c e  of  con:ealment, wken, i f  s t i l l  f u r -  - .  

A . - .,er d i s t u r b e d ,  i t  r o l l s  i a t o  a b a l l  i n  the i ianner of a "3 i l l  bug" A 

2-75 f a l l s  t o  tl.: bottom, then quich-l;r u n r o l l s  snd creeps sway i n t o  

a  32x-k s h e l t e r .  

3 r d i n a r i l y  ' t s  f o o d  c o n s i s t s  of s n s l l  annzlids, i n s e c t  l s r v a e ,  

. - sna: : .s ,  anc3 r . 1  b i v a l - ~ e s  l i k e  Pis id iurn  and i t s  a l l i e s .  Yu3-bers --- 

~ , l s c  sonsrega. ts  snd fse6  uQon.. 42ad 'ooiiies of l a r g e r  S T ~ ~ ; C S - ~ S ,  such 9s 

c rxs t aceans ,  f i f -12s  azcl f r o g s ;  sr;,d uilen occ:;saic~n o f f z r s  blood w i l l  

b e  3ra.m  fro^ i - j u r e d  f is! ies,  f r o g s  ac4 o t 3 2 r  oa r t eb ra t z s ,  i n c l s d -  

' -0- 2 1-, the  f e 2 t  of 731ading boys.  ' T a s t  numbers f r e q u e n t  t h e  f i s h i n g  sta- 

t i o n s  a long  t h e  3slmvar~ r i ~ r e r ,  a t t r a c t e 2  no doubt by the  c u a n t i t i e s  

c f  Sloody o f f a l  t h r o w  i n t o  t he  r i v e r  st such p l a c e s .  ?rider such  

c.2ldi5ions t h e  s toziack of ev?rJ i n d i ~ i ~ u a l  ?;ill be d i s  ten323 .xi53 

blood,  and,  con l s r i f i g  C a s t l e ' s  i e s c r i s t - 1 0 3 s  of the a l i n e n t a r y  c a n a l  

v:I ;h my own observz- t ions ,  I zc l ed  t o  s u s p e c t  that  the ca;z.ci:y of 

t i <  ~ a s t r i c  ceca  may be i n c r e s s e d  i n  i n d i v i d u a l s  which hab i tuz l ly  

S G'.- .,.,ist - ugon such  a d i e t .  



On t h e  o t h e r  hand t h i s  l i t t l e  l e e c h  i s  f r e q u e n t l y  devoured by 

t h e  l a r g e  predaceous l e e c h e s ,  s u n f i s h ,  p e r c h  and o t h e r  sxall c a r n i -  

vorous  f i3 'nes .  Along the  sho res  of t i d a l  r i v e r s ,  l i k e  t he  Delaware, 

v a r i o u s  s p e c i e s  of s n i p e  and s a n d ~ ~ i p e r s ,  which f eed  on the  f l a t s  

exposed a t  low w a t e r ,  p i c k  t h e n  from t h e  s h i n g l e  a d  g r a v e l .  

P r e e d i n g  beg ins  i n  e a r l y  s p r i n g  and extends  i n t o  t he  e a r l y  sum- 

z e r .  During the  l a t c e r  p a r t  of X g r i l  2nd e a r l y  :Jay a l m o s t  every in -  

d i v i d u a l  b e a r s  i t s  burden of e s s s  o r  young. I n  s t r e m s  and ponds 

of c o l d  wate r  o v i - p o s i t i o n  occurs  l a t e r  t h a n  i n  w a r 3  ivaters. I n  

some l o c a l i t i e s  a second brood i s  r a i s e d  i n  l a t e  summer. As i n  most 

c l o s e l y  r e l a t e d  ferns the  esgs  a r e  n o t  . a t t a c h e d  d i r e c t l y  t o  the body 

but a r e  conta ined  s e v e r a l  t o g e t h e r  i n  srnall rflucoid s a c s ,  of which 

rnat2re i n d i v i d u a l s  b e a r  from e i g h t  twelve o r  f i f t e e n  a t t ached  

L the  + o s t e r i o r  v e n t r a l  s u r i a c e .  ls;?ien b e a r i n g  eggs o r  young tile 

rhythmic o s c i l l a t i n g  r e s p i r r t o r y  ~ o v e a e n t s  become i ~ u c h  gore  f r equen t  

and  \ ~ i g o r o u s  t h m  a t  o t h e r  t imes .  Thea d i s t u r b e d  the  brood i s  

o ro t ec t ed  b y  e n v e l o p i ~ g  i t  i n  t h e  margins of t h e  body f o l d e d  tovard 

:he ~ i d d l z  l i n e  2nd r o l l i z g  i n t o  a b a l l .  

A more conp le t e  d e s c r i p t i o n  is  given by C a s t l e  ( 1 9 0 0 , ~ ~ .  21- 

33) X e  g ives  t he  s i z e ,  f u l l y  extezcled, 20-25  ~rw-. 

Cleps ine  nephe lo idea  Graf (1899) 
Gloss iphonia  e longa ta  C a s t l e  (1900)  

D e s c r i p t i o n  - This  s p e c i e s ,  which may be  c a l l e d  the  worm l eech ,  

i s  r e e d i l y  d i s t i n g u i s h e d  f r o n  any o t h e r  member of i t s  f ami ly  belong- 

i n g  t o  t h i s  fauna by i ts  s l e n d e r ,  e l o n g a t e ,  and s u b - t e r e t e  form. 

S l i g h t l y  smzl le r  and much narrower  than  G. s t a g n a l i s  i t s  g r e a t  poaer 

of ex t ens ion  p e r a i t s  f u l l  gro in  i n d i v i d u a l s  t o  exceed tlrat s p e c i e s  

i n  l e n g t h .  Both t h e  head and cauda l  sucke r  a r e  v e r y  smal l  and weitk, 

2nd t h e  a x i s  of t h e  l a t t e r  near l j r  c o i n c i d e s  v i t h  t h e  axis of the 



body. A s i n g l e  p a i r  of x i d e l y  s e p a r a t e d  eyes  shox t h e i r  f a i n t l y  

p igmen te3  cups w i t h i n  the  a n t e r i o r  p a r t  of somite  IT. The s k i n  is 

snooth and l a c k s  in tegumenta l  p a p i l l a e  a l t o g e t h e r ;  t h e  nucha l  g land 

and p l a t e  a r e  2 l s o  l a c k i n g  i n  t h e  a d u l t .  

For  t h e  most g a r t  t h e  a m u l i  a r e  ve ry  d i s ~ i n c t ,  r e g u l a r ,  smooth- 

= rounded and s i? :ple ,  bu t  tne fur rows  of t he  head r eg ion  a r e  o o s t l y  

fai.r?-t an3 u s u a l l y  r e q u i r e  s p e c i a l  p r e p a r a t i o n  t o  make them v i s i b l e .  

S o i ~ i t e s  I and 11 a r e  u n i t e d  i n t o  a s i n g l e  annulus  o r  a r e  separated 

by a v e r y  f a i n t  fu r row;  111, IY, and V a r e  b i a n n u l a t e ,  the  f i r s t  an- 

n u > ~ s  be ing  the  l a rge r  i n  ezch  c a s e ;  VI t o  )rXITJ, i n c l u s i v e ,  are tri- 

ann2. : l~te ,  and mT, XXVI and L'NII each u n i a n u l a t e  but d i s t i n c t .  

TbLe r e l a t i v e l ; ~  l a r g e  mouth is  loca t ed  i n  somite  111. I n  c o r r e -  

l a t i c - :  w i t h  t3e l i z r rovzzss  of t he  body t h e  stomach i s  a n e a r l y  sirn- 

p l e  s t - ra igh t  'tube b e a r  fig t he  las t  p a i r  of r e f l e x e d  ceca  on ly ,  and 

ev-s-n '>hese a r e  s l . > r t e r  than i n  a l l i e d  s p e c i e s .  The s a l i v a r y  g l ands  

a r e  saall  znd of She d i f f u s e  t ype .  

Az is  t h e  c o ~ 3 t i o n  i n  m n y  of t h e  slnaller s p e c i e s  of Glossilktor-- 

ja t?; g e n i t a l  o r l f i c e s  a r e  s e p a r s t e d  by only one annulus ,  t h e  male 

be i cg  in the  f u r r , > g  X I 1  21/22, t h e  female X I 1  a2/a3. Thers a r e  s ix 

p s i r s  of  t e s t e s  occupying t h e  customary p o s i t i o n s ,  and the  vas  d e f e r -  

ens i s  fo lded  i n t o  a long  g o s t - a t r i a l  loop ,  the  i z r x i n a l  limb of which 

i s  2-n en l s rged  s p e r x  s a c .  The l o n g i t u d i n a l  m s c u l a t u r e  is  weak z.nd 

d i z f u s e .  

The body of the s s e c i e s ,  p a r t i c u l a r l y  i n  i t s  a n t e r i o r  $art ,  i s  

renzrkzblz  f o r  i t s  t ransperency  and i s  almost  t o t a l l y  devoid  of sup- 

e r f i c i a l  pigment. The walls of t h e  stomach and i n t e s t i n e  e x h i b i t  

nore o r  l e s s  of s yel low o r  p a l e  orange c o l o r  which i s  the  p r e v a i l -  

i ng  t i n t  of the  p o s t e r i o r  r eg ion  o f  the  body. 
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Babits - Gloss iphonia  nephe lo idea  i s  b y  no means an abundsnt 

l e e c h  2nd has been u n t i l  r e c e n t l y  g e n e r a l l y  overlooked,  a r e s u l t  

no doubt i n  l a r ~ e  p a r t  due t o  its i n s snsp i cuous  c o l o r i n g  and s e c l u -  

s i v e  h a b i t s  r a t h e r  t han  i t s  s c a r c i t y .  Only f o u r  spec i aens ,  a l l : t a k e n  

f r o n  Lake Fepin by means of a pump, r e p r e s e n t  t he  s p e c i e s  i n  t h e  

Yinnesotz  c o l l e c t i o n s .  Trnitnan, Gra f ,  and C a s t l e  have found i t  

only i n  ponds i n  l ?a s sachuse t t s .  I n  xy exper ience  i t  occurs  much 

more numerously i n  running wate r  anon2 2 l a n t s ,  p a r t i c u l a r l y  a long  

t h e  muddy f l a t s  exposed a t  10% w:rater a long  t h e  Delaware R i v e r ,  

a s s o c i a t i n g  s i t h  5. s t a ~ n ~ l i s ,  -G.- cornplanata and somet i ~ n e s  o t h e r  

s 2 e c i e s .  

I n  appezrance and movements i t  i s  xuch more morn-l ike 

t h a n  any o t h e r  s p e c i e s  of Gloss iphonia .  I ts wezk suckers  and de- 

f i c i e n t  musculature  i l l  f i t  i t  f o r  a c t i v e  creepil-& and,  being in -  

c s s a b l e  of swirT9ing and of a man i f e s t l y  s l u g g i s h  d i s p o s i t i o n ,  i t  

zoves  about  b u t  l i t t l e  2 n d  c h i e f l y  i n . . a . a e r y  un leech l ike  manner 

of cra:,vling through t h e  ooze. .???en exposed i n  i t s  p l a c e  o f  con- 

cea1c;ent it  w r i t h e s  2nd t w i s t s  i n  a p e c u l i a r l y  h e l 9 l e s s  f a s h i o n ,  

o f t s n  f o r  a 1092 t i x e  n o t  even a t t e m p t i a s  t o  a t t z c h  the  sucke r s  

and never  exhi 'a i t ing that d e c i s i o n  of znovement and promptitude 

t o  s eek  concealment which i s  shown b y  G. s t a g n a l i s .  I t s  means o f  - 
p r o t e c t i o n  c o n s i s t  l a r g e l y  i n  a ve ry  copious  mucous s e c r e t i o n  

which envelopes  t h e  bsdy when i r r i t a t e d .  

Al tkoush,  l i k e  - G .  s t a g n a l i s ,  t h i s  l e e c h  w i l l  f e ed  on s n a i l s  

2nd worms and even suck blood when t h e  o p p o r t u n i t y  o f f e r s ,  i t  i s  

e s s e n t i a l l y  a scavenger and f e e d s  l a r g e l y  on t h e  substance of dead 

a n i n a l s  and  on ooze. 

A ,more com2lete : i e s c r i r t i o n  i s  given by C a s t l e  (1906, Pp. 

3 9 - 4 2 ) .  Ke g ives  t he  extended l e n g t h  as 25 ~ m ,  



Gloss i z~hon i s  f u s c z  C a s t l e  

C le s s ine  ~ a p i l l i f  e r a  v a r  . l i n e a t z  Vzr r .  (1574)  - -- 
:? loss iphoniz  l i n e a t a  ~ foo rk (1898 j  

Desc r i2 t ion  - The form is  r a t h z r  s h o r t  m d  t h i c k  2nd r e l a t i v e l y  

brozder  than t h e  o t h e r  s m a l l  Gloss iphonise  descr ibed  i n  t h i s  paper .  

I n  s i z e  i t  about e q u a l s  G. sta:znal& 3 u t  l a c k s  t h e  g r e a t  power of 

5xtension of t h a t  q e c i e s .  T y p i c a l l y  t he  back  b e a r s  t h r e e  l o n g i -  

t u d i n a l  s e r i e s  o f  ma l l  b u t  prominent sha r2  c o n i c a l  p a p i l l a e ,  an 

i r r e g u l a r  median s e r i e s ,  r e a l l y  formed o f  a p a i r  o f  c lo se ly ' app rox -  

imated s e r i e s  reduced t o  one by f u s i o n  o r  l o s s  of some of t he  mem- 

b e r s ,  and two 5 o r s o - l a t e r a l  ones s i t u a t e d  h a l f  -may be tween the mid- 

22121 and t h e  z7a rz ins .  Some%i_mzs two more a r e  added e x t e r n a l  t o  t he  

lat  er, one on ezch  silde, b u t  t h e s e  l a t t e r  a r e  aP;~~ags ve ry  incon- 

3 l e t 2 .  There i s  e s i n g l e  p a i r  of remarkably l a r g e  eyes  g i t u a t e d  . 
2 s  i . 1  - G .  s t a z n a l i s .  No nucha l  g land i s  p r e s e n t .  

Tomites I s ~ d  I1 a r e  un iannu la t e  o r  completely u n i t e d ;  I11 

2nd T 7  Ere b i annu l s - t e ,  the  l e r g e r  2-nnulus of the  l a t t e r  p a r t l y  

2Fvi '.sd b y  an ir;complete furrovr a l /a2 ;  V i s  s e n e r a l l y  t r i s n n u l a t e  

r" ,3raal ly ,  'cut bt a n n u l a t e  v e n t r a l l y .  Sornites 'TI t o  XXIV a r e  f u l l y  

i:iannulate, Xi and XXVJ b i a n n u l a t e ,  the  l a t t e r  imcom2letzly i n  

r - s t  c a s e s ,  and XXVII u n i m n u l a t e .  The p o s t a n a l  snnulus  i s  ve ry  

2 s r g e  . 
The r n o ~ t h  is  s i t u a t e d  as i n  - G .  s tamzlis  b u t  i s  r s t h e r  l a g e r  

2nd the  probosc is  wider  t han  i n  that s p e c i e s .  There a r e  s i x  p a i r s  

of g z s t r i c  ceca ,  s t r i c t l y  s i x p l e  o r  s l i g h t l y  lobed,  and the f i r s t  

i s  sometimes z a n t i n g ;  t h e  l a s t  i s  r e f l e x e d  a s  u s u z l .  The s a l i v a r y  

glznds a r e  d i f f u s e  b u t  more e x t e n s i v e l y  develo2ed than i n  2. stas- 

n t i l i ~ .  

The t e s t e s  are p r e s e n t  i n  t h e  sane n u n - ~ e r  2nd occu2y the same 



~ o s i t i o n s  as usua l ,  each  l y i n g  j u s t  a n t e r i o r  t o  the  bese  of one of 

t h e  g a s t r i c  ceca. A long  p o s t e r i o r  l oop  of t h e  vas  d e f e r e n s ,  p a r t -  

l y  en la rged  as a s = r m  sac, i s  developed and extends  through the  

v e n t r a l  s i n u s  t o  somite  XV o r  beyond. 

The c o l o r s  a r e  p l a i n  b u t  ve ry  p r e t t y  and e x h i b i t  a cons ide rab le  

range of v a r i a t i o n .  The ground i s  ash o r  g r a y i s h  brown, p l a i n  be- 

low, b u t  on the  d o r s a l  s i de  g e n e r a l l y  marked by numerous narrow 

l o n g i t u d i n a l  l i n e s  of brown pigment c e l l s  which g i v e  t o  that surface  

a g e n e r a l l y  brown e f f e c t .  The e n t i r e  p r e o c u l a r  r eg ion  i s  p e r f e c t l y  

w h i t e ,  and the  n e u r a l  a n n u l i ,  f o r  n o s t  of t h e  l e n g t h  of t he  body, 

a r e  marked w i t h  two, f o u r  o r  s i x  whi te  s p o t s  a r ranged  i n  r e g u l a r  

l o n g i t u d i n a l  s e r i e s  and f l a n k i n g  the  t h r e e  o r  f i v e  rows of cu tan-  

eous p a p i l l a e  which, owing t o  t h e i r  b l a c k  c o l o r ,  a r e  by c o n t r a s t  

very consp icuo~ t s .  Sometimes t h e  whi te  s p o t s  f u s e  i n t o  ~ e t a m e r i c  

t r a n s v e r s e  b a r s  2nd more r a r e l y  t hey  a r e  a b s e n t .  

Habits - This  hzndsore  l i t t l e  l eech  i s  much l e s s  comon  than 

G.  * ~ n a l i s ,  though i n  soEe l o c a l i t i e s  it occurs  i n  abundznce - 

a l o ~ g  wi th  t h a t  s p e c i e s  and G. c o n ~ l z n a i a .  I t  seems t o  be more 

p a r t a i l  t o  col::er v e t e r s  than e i t h e r  of t h e s e  s p e c i e s  and i s  some- 

t i m e s  fou.nd i n  s p r i n g s  where they do no t  occur:  IE gonds i t  f r e -  

q u e ~ t l y  f z s t e n s  i t s e l f  t o  t he  s h e l l s  of l z r g e r  s p e c i e s  o f  Lymnaea 

and o t h e r  s n a i l s  end more r ~ r e l y  t o  the  l a g e r  l e e c h e s .  Less a c t i v e  

than  2. conp laca t a  i t  f e e d s  l e s s  f r e q u e n t l y  upon a c t i v e  worms and 

l a r v a e  bu t  con f ines  i t s  a t t z c k s  almost  e x c l ~ ~ s i v e l y  t o  the  s m a l l e r  

sna i l s .  

I n  p l a c i n g  i t s  eggs i n  a s n a l l  number of l z r g e  capsu le s  this 

s p e c i e s  resembles G .  conplana ta ,  bu t  i t  breeds l z te r  thzn t h a t  spe- - 
ties, c o ~ t i n u i n g  f a r  i n t o  t h e  summer (as  late as  Aug. 6 t h )  t o  c a r r y  

nevrly l a i d  eggs.  
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The o r i g i n a l  j e s c r i p t i o n   give^ C a s t l e  (1200,  2p.34-29) i s  

,ore d e t a i l e d .  3 e  g i v e s  t k e  ex tended  s i z e  zs EO :mz. 

Xoore (1901)  s a y s  of t h e  c o l o r i n g  9 e l o w ,  z p l s i n  a s h - c o l o r ;  

above ,  t h e  szr?,e c o l o r  marked by e l e v e n  o r  twe lve  l o n g i t u d i f i a l  s t r i p e s  

of brown whick a r e  f u r t k e r  c o ~ p o u n 6 e d  of na r row T c r o ~ m  l i n e s ,  t h e  

nurslber of .chi& v a r i e s  z c c o r d i c g  t o  t k e  w i d t h  of t h e  stripe. The 

l o ~ g i t u d i n a l  s t r i ~ e s  c o r r e s p o ~ d  x i t in  t h e  arrange:.;erit of the m s -  

c v l a t u r e n .  TL5oore (1906 ,  p .  156) s a y s  "G. fuscz i s  t h e  most v a r i z b l c  

of ou r  G l o s s i p n o n i z e ,  and the e x t r e ~ e s  a r e  s o  u n l i k e  t h a t  were t h e y  

e l o n e  i n  h a d  no hesitation would be f e l t  i n  a r r a n g i n z  the=  iri two 

o r  t k r e e  d i s t i n c t  s p e c i e s ,  and  i t  i s  2 o s 2 i b l e  that  f u r t h e r  s t u d y  

may 1ea.d t o  t h e  r e c o g n i t i o n  o f  two."  Ee d i v i d e s  them i ~ t o  t h e  t y p i -  

c ~ :  ' f u s c ~ '  t y : : ~  and t h e  ' l i n e a t a t  t y p e .  

L ? ~ l o s s i ~ ? h o n i i ?  h e  t e r o c l i  ta. L i n n ~ e s u  

4 e s c r l ; t i o n  f rom C a s t l e  (1900,  pp .42-45)  

Fi ls  l o  h e t e r o c 7 i t a  L i c n a e u s  ( 1 7 6 1 )  - -- -- 
IJir 'o  hyelirs " u l l e r  ( 1 7 7 4 )  --- 
C l e  i n e  hyei- Xoquin-Tandon (1226)  -- 

3 e s c r i ~ t i o r i  - TLis  sxzll znd t r a n s p z , r e ~ t  l e e c h  i s  found both in 

gKr;fie and ir, 1- rth h - e r i c a .  Co~:2ared - 7 ; i t l n  G* & g n a l i s  zc.3 2.  f u s c a  

it. :,zs a , o r o ~ s r : i o n a l l y  s h o r t e r  a d  'o roe2ar  Izody; i n  i t s  rzcve3ents ,  

i t  i s  l e s s  a c f i v f .  I t  i s  found in gonus z3d s h a i s h  s t r e f p s ,  s u c h  

2s  - G .  s t a g n a l i s  f r e q u e n t s . .  L a r g e s t  i n d i v i d u a l s  extendeci z r e  1: rx. 

5 3  l e n g t h .  The body i s  i n  g e n e r a l  ve ry  c l e a r  ~ n d  t r z n s g r r e n t ,  like 

: l z t  of a, j e l l y - f i s h ,  b u t  shoiirs g r ez t  i r , d i v i d u a l  v s r l a t i o r .  ir, t h e  

zzt t?r  of 2 i g m e n t z t i o ~ .  I t  a2,rz-ys h a s  more o r  l e s s  of a g o l d e n -  

yellwr: tict ceuse2  " t h e  p r e s e z c e  i n  t h e  d e e p e r  p z r t s  of t h e  body ,  

'f l a r g e ,  rounded c e l l s  each cor . ta i r : ing  a s i c g l e  y e l l o ~ ~  o i l - d r o p ,  

hit? is S1ic::ened v:ilsa t r s i t e 2  rith o s ~ i c  z c i d .  Tkerc  E r e  u s u a l l y  





tk? vzs d e f e r e n s  i s  lmusua l ly  s t o u t  2 n d  t k i c k  m d  r u n s  for~.~!zrd t o  

t h e  mid5 le  rir-iz of s o g i t e  X I  b e f o r e  t u r n i n g  s h a r p l y  bach :a rd  to-,vzrd 

t k e  g e n i t a l  p o r e .  

Tne e g g s ,  .:~hich i n  t h e  v i c i n i t y  of CazbriGge z r e  laid i n  klay 

o r  Tune z r e  v;hitish ir c o l o r  =d Ere  a t t z c b e d  s i n g l y ,   no^ i n  droGps 

2s  i n  o t k e r  s s e c i e s ,  t o  t h e  u c d e r  s i d e  of t h e  body. T%e egis a r e  

cf s b o u t  t h e  s m e  s i z e  as t h o s e  of G. st~,nelis. The nwxber v z r i e s  

g r 2 a t l y  w i t h  t h e  s i z e  of t h e  i c d i v i d u a , l ,  t h e  obse rved  e x t r e m e s  b e i n g  

e l s v e s  and s i z t j r - f i v e .  Each e z g  i s  e n c l o s e 2  i n  a s s 2 a r a L e  d e l i c s t e  

s2c a h i c h  s e r v e s  t o  a t t z c h  it t o  t h e  uncier s i d e  of t h e  body.  

m- -r_e mouth i~ i n  t h e  2 - n t e r i o r  p a r t  o f  s o o i t e  111. Ti12 p r o b o s c i s  

i s  1 :rig and r'-.e :sophagus cor respondi r ; .g lg  s h o r t .  The srliv~ry g l a n d s  

a r e  L a r g e  ark ;r:-.;-!ally d i s t r i b u t e d  t h r o u g h  s o m i t e s  XI-2311. The 

crc: b e a r s  s i  . s i r s  of' s t r o ~ g l y  d e v s l o p e d  lateral d i v e r t i c u l e .  

SOP-:=- o r  a l l  o f  - h e  f i r s t  f i v e  p a i r s  mey b e  b i l o b e d  d i s t r l l y ,  and each  

o f  . - 2  s i x t h  g z ' r ,  which  z r e  ver: l o r - 2  an? e:iter?6 k,ack Fn tc  s o r r i t e  

:T-I-T, bears e'c -?lt  f i v e  s e c o n d e r y ,  l e t e r a l  d i v e r  t i c u l e ,  -?;hich c;o-..e 

. - cfi' ~:e ta l l ; , e r i cz - -~  i n  so ra i t e s  XIX-XXIII, Tke ~ t o a a c ~  .~~i t i . i  i t s  f o u r  

p3irs of later?.: d i v e r t i c u l a ,  l i e s  w i t h i n  s o m i t e s  X I X - Y X I I .  The 
A 

2 n t e s t i n e  e x t e c d s  b s c k  t o  t h e  a n u s  just b e h i n d  s o ~ c i t e  XXVII. 

~ 1 o s s i ~ h o i . i ~  c o a p l z n a t a  ( L i n n a e u s  ) J o b a s  t o n .  

3 i r u d o  complznatd  L innaeus  (1758 ) 
C l e p s i ~ e  p a t e l l i f  orrr?iz Nich .  ( 1 8 7 2 )  
Cleos i r le  e l e z a n s  V e r r i l l  ( 1 8 7 4 )  

3 e s c r i p t i o n -  Al though  n o t  much e x c e e d i n g  t h e  s p e c i e s  p r e v i o u s l y  

d e s c r i b e d  i n  l e n g t h  7vi--er, ex tended  t h i s  l e e c h  i s  c o n s i d e r z k l y  l a r z e r  

2~6. n o r e  b u l k y  tkm eny of them. The body i s  r a t h e r  broac! an4 f i a t  

n i t ? !  t h i c k e r  r r a r g i z s ,  though G. f u s c a  e d s r o a c h e s  i t  i n  t L i s  r e s p e c t ,  

2nd l i k e  t k a t  s p e c i e s  i t  i s  incz2s .b le  of g r e a t  e x t e n s i o n .  In  t h i s  



c o n n e c t i o n  i t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  b o t h  of t h e s e  s p e c i e s  

have remarked ly  w e l l  developed l o n g i t u d i n a l  muscles .  The head i s  n o t  

d i s t i n c t l y  ~giSened sfid the p o s t e r i o r  s u c k e r  i s  snail b u t  p ~ ~ ~ v e r f u l  

and l e s s  s t r o n g l y  d i r e c t e d  v e n t r a d  t h a n  i n  t h e  l e r g e  s p e c i e s  of 

F l z c o b d e l l a .  There a r e  a t  l e a s t  f o u r  s e r i e s  of low, rounded b u t  

r a t h e r  l a . rge  cu taneous  p a p i l l a e  or, mhich t h e  dorso-medizn and d o r s o -  

l z t e r a l  s e n s i l l a e  a r e  b o r n e .  There i s  no median s e r i e s .  Numerous 

s m a l l  s e n s e  o rgans  roughen t h e  in tegument ,  which  i s  r e t h e r  opaque. 

A c h r r a c t e r  vihich i s  q u i t e  unique  among t h e  Gloss iphon idae  h e r e i n  

d e s c r i k e d  i s  t h e  p r e s e n c e  of t h r e e  d i s t i n c t  p a i r s  of eyes  s i t u a t e d  

on s o m i t e s  1 1 , 1 1 1 ,  and I T T  r e s p e c t i v e l y .  They 2 r e  c l o s e  t o g e t h e r  

n e a r  t h e  middle  l i n e  and t h e  pigment cups  of t h e  f i r s t  a r e  somet ines  

i n  c o n t a c t ,  w k i l e  t h e  second a r e  f e r t h e r e s t  a p a r t  and t h e  l a r g e s t  

i n  s i z e .  There is  no n u c h a l L g l a n d .  $- 

Somites  I ecd  I1 a r e  u n i a n n u l a t e ,  s o n e t i r e s  i c d i s t i n c t l y  s e p a r -  

a t e d  ; I11 i s  c n i z n n u l a t e  o r  i n d i s  t i n c t l y b i a n n u l a t e  ; IV i s  b i a n n u l a t e  

d i v i d e d  by 2 f e i n t  f u r r o ~ :  i c t o  a l a r g e  a n t e r i o r  and & s a a l l e r  p o s t -  

e r i c r  z n n u l u s .  The n e x t  somi te  (V) i s  b i a n n u l a t e  o r  more u s u a l l y  

t r i a n n u l a t e  by the s e p a r a t i o n  of  a.1 by a shal lovr  fur row Tram a 2 .  

S o n i t e s  V I  t o  XXVII i n c l u s i v e  axe  f u l l y  t r i 2 n n u l a t e ;  ;CTV i s  b iannu-  

l a t e  and 'CY3TI an6 X X V I I  u s u a l l y  u n i a n n u l e t e ,  tLe forrner f r e q u e n t l y  

e x h i k i t i n g  some m a r s i n a l  d i v i s i o n .  

The mouth i s  of r e l a t i v e l y  l a r g e  s i z e  and p l a c e d  a t  tkie boundzry 

of t k e  second and  t h i r d  s o n i t e s .  L ike  t h e  c l o s e l y  r e l a t e d  s p e c i e s  

t k e  s a l i v a r y  g l m d s  a r e  d i f f u s e .  S i x  o r  seven p z i r s  of s imple  o r  

s l i g h t l y  brznched g a s t r i c  c e c a  a r e  p r e s e n t ,  t h e  las t  r e f l e c t e d  b u t  

r e l a t i v e l y  s h o r t e r  t h a n  i n  t h e  b l o o d - s u c k i n g  s p e c i e s  of P l a c o b d e l l a .  

The l o n g i t u d i n a l  ~ u s c l e s  of t h i s  s p e c i e s  a r e  remarkzbly  gower fu l .  

U n l i k e  o t h e r  s p e c i e s  of G l o s s i p h o n i a  t h e  g e n i t a l  o r i f i c e s  of t h i s  
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s p e c i e s  a r e  s e p a r a t e d  by two e c n u l i ,  t h e  male b e i n g  s i t u a t e d  a t  

XI/XII, t he  female  ~11a2/a3. The v a s a  d e f e r e n t i a  have the  cus  t o z s r y  

long p o s t e r i o r  loops  m d  en la rged  sperm s a c s .  A r e r z r k a b l e  f e a t u r e  

and one t h s t  is p e c u l i a r  t o  t h i s  and a felz c l o s e l y  a l l i e d  s p e c i e s  

i s  t h e  p resecce  o f  ~ i n e  o r  t e n  p a i r s  of t e s t e s  i n  p l a c e  of t h e  s i x  

g a i r s  u s u s l l y  p r e s e n t .  The a d d i t i o n a l  p a i r s  a r e  added z t  the c a u d z l  

end ;f t h e  s e r i e s  i n  somites  XK t o  XXIII. 

A xore  or  l e s s  o b v i c u e : n s r r o ~ ~ l y  s t r i ~ e d  s a t t e r n  r e s u l t s  f rom tne  

%ore s u p e r f i c l e l  pi-ents  s h o w i ~ g  th rough  t n e  r a t h e r  opaque i n t e g u -  

r -?z t s  2 , l o n ~  t ? e  l i n e s  of t h e  l o a ~ i t u d i n a l  n u s c i e s .  The g e n e r a l  e f f e c t  

1: a somemhat he-vy g r e e c  o r  brown ground c o l o r  xarked d o r s z l l y  and 

? r , : ~ - r e l l y  by 2 f- ir of very  c o n s p i c ~ o u s  brown l i n e s  which above ge- 

-12 -  st FehinLi, ,he eyes  wki le  below ;hey a r e  s l i g h t l y  f a r t h e r  a- 

p ~ r t .  Tfle d o r s ,  1 l i r e .  2 r e  broken i n t o  a s e r i e s  of shc .?~ dashes  by 

s7r:z" metemeric :;bite o r  su lpkur  yel low s ~ o t s  corresl:ondin,; ei t h  

t-le ??rso;ln,ediz? p a p i l l a e  on t h e  n e u r a l  a n n u l i .  Four o r  f i v e  ad- 

Citi- z a l  s e r i e s  ;f sir .~ilar s ~ o t s  occur cn t h e  c e u r a l  a n n u l i ,  making 

~ f x  -r seven ir! 1.11. Of t he se  t he  median s e r i e s  i s  the  l e a s t  con- 

E t , g l - i , ,  t h e  o t h e r  i n c l u d i n g  t h e  f o u r  constar,', p a p i l l s e ,  t o  n h i c b  

t-t:s -5arginal  a e r l e s  n u s t  be added. 

? 8 b i t s  - The s n z i l  l e e c 2 ,  z s  t h l s  s ;ecies i s  nzmed i n  %gland ,  

a'couxds ir, c e r t z i n  l o c e l i t i e s  ir t h e  s 'rellowe of r i v e r s  2r.d l a r g e  

ponds, ~ ~ i h e r e  it is found concealed benez th  s t o n e s .  I t  i s  r e n e r k z b l e  

~ y o n g  t h e  srzal l  g lo s s iphon ids  f o r  its grea, t  muscular  s t r e n g t h ,  

7:!kLicG e n ~ b l e s  i t  t o  overcome i t s  p rey  and t o  adhere  t o  s t o n e s  v f i th  

g r e a t  t e n a c i t y .  T h i l e  more t a r d y  i n  s eek ing  t o  esczpe when d i s -  

turbed than i t s  u s u a l  a s s o c i a t e ,  6.  s t a g r i a l i s ,  i t  i s  nore  a c t i v e  i n  

i t s  movements when once a roused .  I t  i s  more prone than most s p e c i e s  

t o  r o l l  i n t o  a. b ~ l l  and may r e n a i n  quiescef i t  i=1  t h i s  cond i t i on  



f o r  a c o n s i d e r a b l e  p e r i o d .  

Although o c c a s i o n a l l y  f ~ ? ~ f i  a t t a c h e d  t o  t u r t l e s  t he  s n a i l  l e e c h  

has n s t  bezn  obseryed t z  silck b lo5d  b u t  s s  f z r  2s p ~ r  9 b ~ e r y a t i a n s  

extend f e e d s  e x c l u s i v e l y  i n  i t s  n a t u r a l  h a b i t a t  on slnall s n a i l s . ,  

TF:orns e t c . ,  which i t s  s t r e n g x h  enab le  i t  t o  qu i ck ly  overcome. 

-4s u s u a l  t3e eggs a r z  c a r r i e 2  on the v e a t r a l  s i d z  of the  bo2y 

and t h i r  large number, 2s w e l l  as t h e  great l e n g t h  o f  t he  b r e e d i n g  

season ,  r e n d e r  t h i s  one of the m o s t  s a t i s f a c t o r y  s ~ e c i e s  for ernbry- 

o l o g i c a l  s t u d y .  I t  i s  3ne of t h e  e a r l i e s t  zs a e l i  as one of the 

l a t e s t  of t h e  Q los s iphon ia s  to b e a r  eggs, -xhich a r z  con ta ined  i n  

3 sa.11 nlmber 35 unusua l ly  la,r;e c s g s u l e s .  

I t  i s  desc r ibed  i n  x o r ?  d e t a i l  by C a s t l e  (1900, 2p.46-50) 

r,enTJs Y e ? n i c l g ~ s i s  Ve jdovsky 

Form v a r i a b l e ,  u s u a l l y  r a t 3 e r  wide an5 r ~ o d e r a t e l y  d e p r e s s & ;  

L . ~ l s s ! ~ e s  s o f t  an3  alx3st oedeaous, t r z i s l u c e n t .  Suckzrs as i n  

n ~; los . ;~p:?3nIz .  3;'~s l ~ s u a l l y  f ~ u r    airs, i n  I n g i t u d i n a l  s s r i c s  -- 
n z a r  ihz n e d 5 z  : h e .  Cutaceous ; > a g i l l a s  f 2:-J as5 l o w .  P3aryngeal 

s aL iva ry  glands , l i f f 2 ~ s e ;  2 2 s t r i c  c e c a  n ine  o r  t z n  pairs, braac'ned. 

",e??ital porss 3s i n  S los : j i~ i13nl -~ ,  but  someti:nes f .-lrth?r a p a r t .  

c h i e f l y  f r e e - l i v i n g ,  

~ e m i c l e p s i s  o c c i d e n t a l i s   erril ill) 
.- 

Cleps ine  o c c i 3 e n t a l i s  V e r r i l l  (1874)  ? 
P r o t o c l e p s i s  o c c i d e n t a l i s  T e r r i l l  (1874)  

D e s c r i p t i o n  - This  r a r z  and very i n t s r e s t i n g  l e z c h  i s  r32 re sen t -  

2-3 i n  the Yinnesota  c o l l e c t i o n  on ly  by a batcl2 of young, e8i;lently 

r e  -toreCt f r o ?  the ~ z r e n t  which car r i s , !  t_jlem, and i s  consequent ly  des- 

c r i b s 3  f r o n  specimens rscei - red f r o n  o t k e r  l o c s l i t i z s ,  thou;k t h e  



3 ~ : t r i o r  end 32 3x2 2f t h e s e  i s  r? ; r?sen ts3  i n  ti12 f i g u r e .  The 

l e t c h  i s  of z o d e r a t e  s i z e ,  r b o . ~ t  one and one-half  i c c h e s  b e i n g  

b r ~ s d l y  rolmdsd a n t e r i o r l y  rvher? t h e r e  is  no defini:zl;l expanded 

h---' ,,,, ~ o d z r s t ~ l y  dep re s sed  k y t  r a t h e r  t h i c k  a t  t h e  nzrgins pos- 

t , : x i o r l y  2nd r . ? i t ? ~  a v e r y  l a r g e  sucknr.  A notewort??y f e a t u r e  ivhich 

s e , z r s t e s  tbis f r o x  evEry o t h e r  s p e c i e s  3e sc r ibed  i n  t 3 L s  2 e p r  i s  

-,'-.e j e c u l i a r  t r z n s p a r e n e y  and ~ e l a t i n o ~ . ~  c o n s i s t e n c y  of t11z body. 

There a r e  f 3 u r  p i r s  of l a r g e  conspicuous  e y e s ,  ~.vhich cznflot be 

x i s t a k e n  f o r  t h e  nuch  s x s l l e r  ones of P l a c o b 2 e l l a  h o l l e n s i s .  They 

* - ., G - -  s i t u a t e d  cn the s o x i t s s  I1 t o  V r e s > z c t i v e l y ;  ths f i r s t  p a i r  

i s  fhs s m a l l e s t  ~ n d  v e r y  c l o s e  t o z e t h e r  o r  z7fen i n  a c t u a l  contact, 

L -  ,,_-: ; t % e r s  ars r ~ c c e s z i ~ e l y  more d i s t a n t  arirl t he  t h i r d  pair  i s  the 

t:_-r_.-st. The f : r s t  and second a r e  d i r e c t e d  for'tu'ard aid outuard ,  

r;e 7,hirci and I" 2ur th bacb:arrKs an& out7,vard. 

.-- ,Te upper l i - 2  i s  v e r y  a o b i l e  and i n  o r e se rved  exax2les i s  almost 

i:?vz-ia'oly curvsd  I n t o  the s z ~ r i t ~  o f  zhe s u c k e r .  Thz srrall rno1;l"; i s  

f z r  l o r x s r d  i n  ~ o n i t e  11. S e n i t s 1  o r i f i c e s  o c c u r  a t  t he  p o s i t i o g s  

E "  f r e q u e n t  i n  ie Glossi_ohz~nidse,  t h e  n a l e  a t  XI,/:<II, thz f ~ - 9 a l e  

2: ~11a2/a3. I.-- one sgecimen t 3 e  male bursa i s  e v z r t s d  i n  t k e  form 

c ' e shorg con ic21  2er? i s ,  this  be ing  t3e  o n l y  speci3s o f  t h e  f ami ly  

f s c r i b e d  i n  t h i s  paser  i n  :?hick su.ch a n  o r g m  i s  przsen:. 

E e s i d e s  t 2 e  numerous s c2 t t ; r ed  sense organs  which r o i ~ & i ~ e n  t3e  

:_.in t h e r e  a r e  t h r e e  p a i r s  of low doye-shaped p a p i l l a e  on each 

n r r i l r a l  annulus  excep t  a t  t h ~ :  a n t e r i o r  ezc? 9 x  t h e  bo",y. A22ar3iltly 

t ke se  b e a r  t33 dorso-median,  d o r s o - l a t e r a l  and d o r s o - a a r g i n a l  sen-  

s i l l a e ,  t h e  f i r s t  of which a r t  s e2z ra t ed  by 2 3 3 u t  one- four th  of  t he  

~ i d t h  of the  body. 

T i t h  t h e  exce2 t ion  of t h e  somi tes  X,XI, and X I I ,  on ~ : ~ ? i c h  the21 
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cannot be  d e t e c t e d  nephr id iopores  occur on a2 of every  somite  f r o m  

V I I I  t o  ',rXT7. Very l i t t l e  i s  known of the  i n t e r n a l  a n a t o i ~ y  of t h i s  

b u t  q u i t e  enough t o  e s t s b l i s h  i t s  p o s i t i o n  as a member of 

t h e  genus. The p robosc i s  i s  ve ry  s h o r t  and i s  succeeded immediately 

by a ve ry  s h o r t  esophagus and a l o n ~  stomzch which b e a r s  n i n e  p a i r s  

of branched ceca ,  t-ivo of which a r e  a n t e r i o r  t o  t he  r e p r o 2 u c t i v e  o r i -  

f i c e s  afid t h e  l a s t  r e f l e c t e d  i n  th3 u s u a l a a n n e r .  The muscular  sys -  

t em i s  v e r y  p e c u l i a r  i n  t h z  wide i n t e r v a l s  which e x i s t  between the  

bundles  of muscle f i b e r s  . 
The c o l o r  of g reserved  s s e c i z e n s  i s  a t r a n s l u c e n t  g a y i s h  Srzen ,  

t h e  do r sua  be ing  r a t h e r  t h i c k l y  s p o t t e d  i v i  th @Team y e l l o ! ~ ,  - 3 b e : l s ~ g -  

e s t  s g o t s  corres_.ondinz rvith t h e  s i x  s e r i e s  of p a p i l l a e  desc r ibed  

zbove . 
C 

In  t he  a d u l t  sbmite  I i d i s t i n c t  but  srnall ~ r ~ o c r - l l a r  l obe ,  I1 

2~s,rlj. and I7T f u . l l y  b i a n n u l a t e .  A v e r j  i n t e r e s t i n 2  f e a t u r e  i s  that 

77 is s h o r t e r  and ~ ~ c h  l e s d  e l a b o r a t e  than I T T .  Sofl i te  TTI ~ p p r o a c h e s  

t he  t r i a n n u l a t e  t_f;?e v e r y  c lose l j r  and ' T I 1  t o  XX3X i n c l u s i v e  ;re corn- 

-1 ~te1-y t r i e n n u l z l , e ;  t h e i r  a n n u l i  2nd lurrows are all equa l .  F i n -  
Y L "  

a l l j r  ?X7T is b i a n n - l l a t e ,  XXVI b i s n n u l a t e  or  1-lfiim-vlul:ite and X P T I I  

u n i z n n u l a ~ e .  

'Fabits - - -An e a s t e r n  s p e c i e s  of 2 e : ~ i c l e g s i s  hss bezn observed i n  

t he  l i v i n g  s t a t e  and i t  i s  probable  t h a t  the  h z b i t s  o f  the  form d e s -  

c r ibed  w i l l  n o t  d e g a r t  much from t h i s .  The most q t r i k i n g  g e c u l i a r i t y  

is  i t s  renarkzi701e ~ c t i v i t y .  Wo o t h e r  nembers o f  the f ami ly  c r e e p  

a - th  a n ~ y t h i n g  zpproaching i t s  s p e d .  In  c r eep ing  the  czuda l  sucker  

i s  brought  forward i n t o  a c t u a l  c o n t a c t  w i t h  t he  o r a l  sucker and t he  

m a v e ~ e n t  is  r epez t ed  with g r e a t  r z p i d i t y .  So f a r  as has been observ 

ed t h e  s p e c i e s  i s  e n t i r e l y  sanguivorous ,  t h e  blood o f  f r o g s  be ing  

taken - x h i l e  worms an3 s n a i l s  a r e  r e f u s e d .  The European 3 .  t e s s e l -  



Plate I1 

Pigure 1. Anterior somites I to XI1 inclusive show- 

annulation, location eyes and nuchal 

&land, and indicating position of geni- 

tal pores on ventral side. g. staenalis. 

Figure 2 Anterior seven somites of Glossiphonia 

Qe~heloidea showing location of eyes. 

Figure 3 Anterior nine somites of Glossiphonia 

fusca showing position of ?yes and dorsal 

sens illae and papillae. c 

Pignre'r Anterior six somites of Glossiphonia 

heteroclita showing position of eyes. 

Figure 5 Anterior eight somites of Glossiphonia 

complanata showing position of eyes and 

dorsal stripes. 

Figure 6 Anterior seven somites of Hemiclepsis 

occidentalis showing partial furrows and 

position of eyes. 

Figures 1,2,3,5 and 6 taken from ~oore(l9lX). Fig- 

ure 4 taken from Castle (1900) 



Plate 11. 
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l a t r ,  i s  k n o ~ m  t 3  a t t a c k  1 ra t e r  f o ~ l  2nd t 3  be t r a n s p o r t e d  -rihile a t t a c h -  

ed t o  t h e i r  l e g s  o r  a i t h i n  t h e  n a s a l  c h a n b e r  -.vkich it o c c a s i m a l l y  

k f i t z r s .  F e r t i l i z a t i o n  t z k e s  ? l a c e  by neafls of  s g e r ~ a t ~ g h ~ r e s  a t t z c h -  

ed t o  t h e  s k i n ,  b u t  egg l a y i n g  h a s  n o t  been o b s e r ~ ~ e d .  

Genus P l a c o b d e l l s .  R .  E l a n c k a r d  . 

F o2y widened and n o d e r a t e l y  o r  e x c e s s i v e l y  d e p r e s s e d .  Sucksrs  

-.:::riable, t he  c a u d a l  soneti: :es w i t h  n i n u t e  a z r g i n s l  s e r r z c i o n s .  Zyes  

s s u a l l y  one p z i r ,  conpound,  on s o a i t e  111, r a r e l y  f o l l o w e d  by aeve ra , l  

p a i r s  of i x p e r f e c t  s i m p l e  ey3s .  Cutznecws p a p i l l a e  v a r i a b l e ,  b u t  u s -  

ually numerous 1n3 s o m  2 e d i a n .  F n a r y n g e a l  s a i i v a r y  s l a n d s  l a r g e  and  

cor?.?act; s a s t r i c  c e c z  sevsr? p a i r s ,  v e r y  l a r g e  and nuch brznched i n  tiie 

f laA:.er saeclc2s.  S,erm d u c t s  w i t h o u t  l o o p s ,  compacted and much con-  

v , 2 l u t ? d .  F a r ? - s i t i c  on t x r t l e s ,  f i s h e s  and b z t r s c h i z n s ,  o r  f I e e - l i v i n g  

P l z c o b d e l l z  h o L l z r i s i s  - (7Xxi.t:~zz) 

~ 1 z ; s i  -- :e ho l l e r , s z .<  'Yni t ~ s n  ( 1832 ) 

D e s c - . i g t i o n  - ?:is very d i s t i r c t  si:,ecies i s  ~ ? r y  a i x i . l ~ - r .  t o  P.  

c.;rss- J -  -- - i c a  b u ~  is a ver:r muck s:?.z.ll?r l e e c i ~ ,  E 1 ;=. ..-. ;. - - ,---- .2 L-c of f ro:?.i m e  t o  
- - . - ,-c. o n e - h ~ . i r  x c h e s  "zicz 8339% t 2 ; ~  U S I J ~ ~ ~  s i z e ,  thgug,;h : ~ g i ~ i d u : 1 ~  

 tea^: :-in.' t::;o i r  ----- r'c -- - 5 i n  e x t e c s i o n  h z v z  bezn o b s ? r v e d .  The a o s t  ob- 

v i o u s  e x t e r c a l  c h ? . r z c t e r i s t i c  i s  PouzS i n  tke  e y ~ ? ~ .  4s ifi a t h ? r  

s p e c i = , s  of 'Elaco'cc3ella a s a i r  2 f  c o n t i g u o u s  COI.~?,~OUIL~ e y e s  e z i s f , s  i-i 

s o a i t e  111 x i i h  t k 2 i r  F s s e s  r e s t i n z  in a conspicu.ous pig::ierLi mass 2nd 

t k e i r  p r i n c i p 3 . l  a i s u a l  conponenq t 5 i r e c  te3 for1,-:ad. F u t  u ~ l i k e  the  

o t h e r  s i ? e c i e s  d e s c r i b e d  this p a i r  i s  succeeded  by .sn i ~ 6 e f i z i t 3  nus- 

S e r  of p t i i r s  of xuch  s m s l l e r  e y e - l i k e  orgzfis  z h i c h  .Tfi-itm,an -ias 

shown t o  b e  t h e  r , ~ d i f  i e d  d o r s o - z e 2 i a z  s s n s l l l s e ,  x a i c h  i lo s sess  s digin-  

i s ; - i n 3  nunber  of - ; i sua l  c e l i s  ir! r,ac'n s r ) .ccess i~re  p q i r  :;i)y:;a.ri t he  

c a v d e l  efld, r ~ d  3 r d : ~ . z l l y  2sss i n t o  the or5i i ;sry s e n s i 1 l a . e .  Su;?er- 



f i c i a l l y  e a c h  a J p e z r s  as a s m a l l  c l e a r  o r  x h i t i s h  zrea z n t e r i o r  t o  

which  more o r  l e s s  b l z c k  p ikment  i s  accumula ted  i n  t h e  f o r =  of zin 

i r r e g u l a r  c u p .  Tne f i r s t  p a i r  [ o n  IXj i s  d e c i d e l l y  p r o a i n e n t  and 

t h o s e  on T? and a r e  a l s o  q u i t e  c o n s p i c u o u s  and e y e - l i k e .  A t  f i r s t  

s i s k t ,  t h e r e f  d r e ,  t h i s  n i s h t  b e  d e s c r i b e d  as an e i g n t - e j e d  l e e c h ,  

l n i t h  t h e  f i r s t  pair  of e y e s  d i r s c t e d  f o r w a r d ,  t h e  r e m i n i a s  t h r e e ,  

-qkich n r e  s m a l l e r  and s i m p l e ,  backward .  ?:ore c a r e f u l  e x a ~ i n a t i o n  

sho7ns tnat t k e  s2me f e a t u r e s  e x i s t  i n  a l e s s e n i n g  d e g r e e  ir s e v e r a l  

a d d i t i o n a l  p a i r s  of t h e  dorso-media11 and sone  of the 3 o r s o - l e t e r a l  

a e n s i l l z e  2.s yr~e11, making i t  ; ~ . i t e  in iposs ib le  t o  de te r rz ine  j u s t  x h e r e  

the. v i s u a l  p o s s i b i l i t i e s  af t i le s e n s i l l a e  c e z s e .  - A l l  of t h e  s e n s i l l a e  

a r e  v e r y  d i s t i n c  :, r e n d e r i n s  t h i s  a Trery fav3r2 '0le  o b j e c t  f o r  s t u d y  

on tflis s u b j e c t .  

L t The Ss ,k i s  more o r  l e s s  roughened -,vi th small s e n s e  orsar i s  and 

- A f ? w  l a r g e r  rol;.;;d s n o o t h  p s p i l l a e .  The l z t t e r  c o r r e s g o n d  co t h e  

Isr:t,'es t p a 2 i l l a . e  of - P. r u i l o s s  a:~d s.rt ~ x o s t  gr3r.;i-;efit g a s  t e r i ~ r l y  . 
I n  t h e  " - i n n e s o t e  ssecir? ,ens t h e y  b e g i n  on t h e  neur2. l  z f i n l ~ l u s  of  V I I I  

2nd by somi t e  Y :r=senL the f o l l o ~ . v i n ~  tgpicz.1 srra:;;e:ren t :The n e u r a l  

s n n u l u s  b e ; r s  2 r 3 d i ~ n  o r e  zn3 a p a i r  j u s t  ::1edia5 of  ,he Z o r s o - l a t e r a l  

. ; - : ~ n s i l l a e .  A3 k e 2 . r ~  e a i r  d i r e c t l y  i n  l i n e  ;v i th  the d ~ ~ r s o - a e d i a n  

s e n s i l l a e  and a1 a. s m l l e r  medizn orie. 

T h i s  s p e c i e s  3 ~ h i 7 2 i t s  the same g r a d u a l  developnlent  of the b i a n n u -  

l a t e  and t r i a n n u l a t e  s o m i t e  as 2. p a r a s i t i c a  and consequ-ent ly  p r e s e n t s  

tke sa~-22 d i f f i c u l t i e s  i n  t i ~ e  a p p l i c a t i o n  of a f o r m a l  l e s c r i d t i v e  t e r -  

>>linology.  Somi tes  I znd I1 may be c o n s i d e r e d  u n i a n n u l a t e ,  I I 1 , I V  and 
LA- 

IT  as b i z n n u l a t e ,  YI as t r a n s i t i o n a l  and TTII t o  X X I v  o r  ? r X J  as tri- 

a n n l ~ l z t e ;  XXVI sfid :CC?II exhi 'o i t  p a r t i a l  s u b d i v i s i o f i  o n l y  a t  t k e  mar- 

gins. The comple te  s o m i t e s  o f  the midd le  r e g i o n  of t h e  b o l y  sho7.v t h e  

s ~ m e  tendency of t h e  s u b - d i v i s i o n  of' a1 and a 3  i n t o  s e c o n d z r y  a n n u l i  
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tl-izt i s  e x h i b i t e d  by - F. r uqosa .  Ic t k e  i n t e r n s 1  ana toxy  a c o n s i d e r s -  

b l e  flm?aer of minute d i f f - e r s c c e s  be tyeen  t k i s  s s e c i e s  2nd 3. Daras i -  

t i c 2  hsve been obse rved ,  b u t  tke  g e n e r ~ l  znd obvious  s t r u c t : ~ r e  of t h e  

31 inen tz ry  c a n a l  2nd r eg roduc  t i v e  organs  of tbe t~:o s p e c i e s  i s  e s sen -  

$ i s l l y  alike. 

The c o l o r s  zs  d e s c r i b e d  f r o x  l i v i n g  e a s t e r n  r e p r 2 s e n t a t i v e s  of the  

s 2 t c i e s  - are r a t h e r  c h a r a c t z r i s t i c .  The do r sun  i s  s e n e r z i l y  a l i g k t  

o l i v e  g reen  v z r i e z a t e d  w i t h  b r o ~ ! ~ ,  p a l e  ye l low,  znd c o l o r l e s s  a r e a s .  

The  head end l a c k s  p i g n e n t  a lmos t  e n t i r e l y  e x c e p t  what i s  c o n c e n t r z t e d  

s?out  t h e  eyes  and t he  t r a n s v e r s e  bznds on t h e  n e u r z l  a n n u l i .  T h i s  

l i 2 i i t  a r e 2  exferlds czudad f o r  some d i s t a n c e  as a median -;itta 'cetmeen 

the p a i r s  of sxr 11 e y e s .  On t h e  n e u r z l  znnul i  i t  i s  u s u e l l y  i n t e r -  

ri-is7jd by t h e  t r a n s v e r s e  bmds of in terocular  pigment between which i t  

i s  rlhnked by Czrk" c l o u . d i n , ~ ~ - ~ v b i c h  x o r e  p o s t e r i o r l y  t a k e s  t h e  form 

. ., r" 2 g a i r  of 2.::-k l o n z i t u d i n z l  % a d s  j u s t  clediad of tire dorso-media,n 

~ e c s i l l a e .  A t  s b o u t  somi t e  X znd thence  cauded,  t he  m e d i m  v i t t a  

232 ; t s  d a r k  f ' .~nkir_g bar?ds z r e  t rer ls f  orEed i n t o  2 chz i r i - l i ke  g a t t e r i :  

cox i s t i c g  of L I t e r r i z t e  ~ f i ~ - ~ r k  b ; i rs  zr;d e l l i 2 t i c a . l  rir_gs ~ ~ i t h  l i d h t  

ce:: t e r s ,  t h e  f c : . ze r  e x t e n d i n g  over  ~ t o c , t  tno  s o r z i t e s  el?d the  l a t t e r  

n'l r 
, L L ,  scmi te ,  t?=-. I,- e  beir ig a b o u t  f ' i ve  of  ezch .  P o s t e r i z r l y  b . A A  st-,d e l a c g z -  

t ed  l i g h t  n e d i x  area r e p r e s e r ~ t s  s e ~ r e r = . l  of the  r i c g s  coa , l c sced .  

The l a r g e r  cu taneous  pep i : l a e  zre cf 2 l i g h t  y e l l o a  o r  c r e a c  c o l o r  

2nd those  of t ke  n o s t  medizn ~ s u r z l  s e r i e s  ic:erru;:t t2:e derk bacds 

d e s c r  i'oeci above.  A s imilzr  ~7elloi:r c o l o r  occu r s  a iof ig  t h e  s:z.rgir,s, 

~ l t e r n s t i n g  i n  k l o c k s  ~ r i t h  t h e  green ground c o l o r .  I n  ;naE;r s p e c i c e ~ s  

czrrov: bands o f  d a r k  2igrnent ex tend  a c r e s s  t he  entire dors-27.- of t1.e 

z n t e r i o r  n e u r a l  a n n u l i  ?.rid l e s s  f r equ . ec t l y  211 o r  c22.r ly e l l  of tk:e 

s e n s i l L r e  Ere  f ' lanked on t h e  xec!.izl side 'c.2 kroi;.n a r  k i k c i :  ;:,igr1:;?el;t 

-n- +ne  v e c t r s l  s u r f z c e  i s  n e a r l y  2 l z i n .  



H a b i t s  - This v e r y  i n t e r e s t i n g  l e e c h  b e a r s  t h e  same r e l a t i o n  t o  

tile s m a l l e r  f r e s h  w a t e r  t o r t o i s e s  that  2. n a r a s i t i c a  does  t c  t h e  

s n a p p i n g  t u r t l e s  2nd t h e  o t h e r  iarjsr s p e c i e s .  N c t  e r e r y  t ~ r t o i s e  

i s  p a r a s i t i z e d  b u t  2.s r u l e  s e v e r a l  l e e c h e s  z r e  found  a s s o c i z t e d  t o -  

- e t h e r  on esch one s o  2 - f f e c t e d .  The s s e c i e s  a l s o  f r e c i u e n t l y  o c c u r s  
D 

on t h e  u n d e r  s i d e  of f l o a t i n g  wood i n  ijonds i c h a b i t e d  b y  t o r t o i s e s .  

I n  i t s  move:cer,ts i t  i s  more a c t i v e  t h r n  o t h e r  s p e c i e s  of P l z c o b d e l l a  

ar?d s7:ims w i t h  mich  g r e z t e r  f a c i l i t y  thm hn;' o t h e r ,  n o t  e x c e p t i n g  

2. ~ o n t i f e r a .  The spe rma tophores  and b r e e d i n g  & b i t s  a r e  v e r y  sirnilzr 

t o  t h o s e  of 2. m r z s i t i c a .  z-sd 2. r u s o s a .  

F l e c o h d e l l a  mont i f  e r a  > ; b o r e  - 

G l e p s i n e  p a p i l l i f  e r a  v a r  . c a r i n - ? t a  T T e r r i l l  ( 1 8 7 4 )  - - 
7-ra7-- ,i,,Llnc l e p s  i s  c a r i n a t a  ~ ~ ? o o r ' m  

G e s c r i 2 t i o n  - The s i z e  i s  n o d e r a t e  neve? a p p r o ~ c - ~ n g  t h e  maimurn 

of - F. p a r s s i t i c a  z.nd 3 .  rugosa.. I n  z d d i t i c n  t o  the ,w ide ly  expz.rided 

L i ~ c ~ j i d  bead ,  7;:hich i s  q u i i e  c h a r z c t e r i s t i c ,  t h e  f o r n  i s  -ore s l e n -  

71' ~lEr r ,n, j  l e s s  f l z t t e n e c !  2.113 f o l i z c i o . , ! . ~  thz.:; u a u ~ l  i n  ti-,e ,ez;us. .r.e 

2 o s t z r i o r  s u c h r  i s  l a r g e ,  c i r c u l z r ,  a d  r z . t h e r  f r e e l y  2 e d i c i l l z t e  

7 - snc! rrinu:ely 3 e n t i c i l e t z d  ;::;cut t h e  r ! e r s ins .  L r e  o r a l  s u c k e r  E ~ E O  

p c s s e s s e s  unusv.21 ~ o b i l i  tjr,  hss a proli;inent f r e e  z z r g i n  zll arou.nd 

a r k  a ne r roTc  v n s e g x e c t e d  . 'border .  The c a p s c i t y  f o r  e x t e n s i o n  zn5 

c o n t r a c t i o n  e x c e e d s  t hz t  of e i t h e r  3 .  p a r a s i t i c a  o r  3. r u z o s s .  The 

,r',orsulx b e z r s  t h r e e  rows of v e r y  l u g e  conicz.1 p a p i l l a e  s i t u a t e d  on 

th.e second arid t h i r d  a .nnul i  of e a c h  s o n i t e  f o r -  t h z  z r e a t e r  p a r t  of 

Sody ss f e r  as s o m i t e  .XXI. These a r e  b o r n e  on t h e  c r e s t s  o f  th . ree  

t h r e e  p r o x i n e n t  n e z . r l y  cont inuou-s  r i d g e s .  On s o m i t e s  XXII znd X B T I  

t h e  t h r e e  t u - b e r c u l a t e d  k e e l s  c e r s e  and a r e  r e p 1 ~ - c e d  by a p z i r  of 

lzr:e p a r z z e d i z n  p z p i l l a e  on e a c h  s o m i t e .  - 

The 2 . c t e r i o r  s o m i t e s  a r e  b e t t e r  deve loged  t h z ~  i n  t h e  c l o s e l y  
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r ~ l ~ t ? d  s s e c i e s ,  no dou .k t  i n  c o r r e l a t i o n  t o  tkiZ f a r z z t i o n  of t k e  d i s -  

t i ~ c %  h e ~ d ,  i n t o  which  t h e  f i r z t  f i v e  e n t e r .  The f i r s t  t z o  2 re  e e c h  

f z i n t l y  b i z n n u l z t e ,  111 d i s t i n c t l y  b i s n c u l a t e ,  ~ i t h  a 1  o b s c u r e l y  s e p -  

r z t e d  2.s 2 snzl l  e n t e r i o r  r i n g ,  kehifid 7.viiich i s  s i t u a t e d  t:-e 1;zir of 

s r l ~ l l  e y e s .  There a r e  s e v e n t e e n  c o r ~ ~ p l e t e l y  t r i m n u l a t e  s c z l i t e s  (VI t o  

XXII i n c l u s i v e ) .  In  t h e  n e c k - l i k e  c o r i s t r i c t i o n  bet7,~een tke  he& znd 

bc.35- i s  2 p e c u l i z r  l o u b l e  znnu1::s wkich i s  i n t e r p r e t e d  zs  7 7 2 1 .  I n  t%e 

c m , g l z t e  s o a i t e s  t k z  t h r e e  a c n u l i  i r i c r e a s e  i n  length caudzd and 23 i s  

,--rely ,- - c u t  i n t o  two ky x s r g i n a l  f u r r o ~ v s .  3omi tes  X X I I I  &ad XXIV s r e  
2. 

7- , c 7-c ,,l-.,.,.ulet,e at t2:e m e r s i n s  on ly ;  tk.e t h i r d  zm-nui~s  of e a c h  ' c e i ~ g  t h e  

le.;.: deve loped ,  tind ti;? furrn;.; 3.:<1~ral/z2 5 e f i c i e n t  n:t .sizlly.  The  t v ~ o  

f olla-:,ir-g sor:;ites (-CXr 2nd :T2?1) ere further s i : ! . s l i f ied  I c  d i r e c -  

t i ~ n  I:-idicatel* ir, X 4 I I I  and ?;XIT,T. Tfieji a r e  incornsle tely k i z n n u l z t e  
L C 

:.-it3 c ~ l y  t r a c e s  of a ~ / a 3 ;  X X V I I  is uniznnu lz . t e .  Tnree 7~311 ~r_arked. 

so:: ;-?.::a1 2 n n u l i  i orm  ti?,^ narrol?; p o r  t io r ,  of t h e  S U C > : ~ ~  sec? ic le .  - 
TI?  ,nc ~ o u - t h  is  sselt i n  s o m i t e  11; t h ~  p r o b o s c i s  is  lonz z ~ f i  s l e n d e r  

,cd t- . eso2hzg1iis of ~ ' c a i l t  equ2.l l e n g t h .  T~ le re  s r e  t h e  ~-!suzl seven 

f a i r k '  :f c a p z c i o ~ s  g z s t r i c  c e c a  2 L i ~ j i 3 z d  i l . t o  Eu:fierohs l o b e s  ahich - 

: - e ~ . c > ~  s.l.::ost t o  t l - e  ~?? .a r , i~s  of ti..; koBy; trie T i r s t  sen23 2 lo112 enter- 

::r 3aF5 f o r ~ 2 r . j  i ~ t o  s c ~ i t e  XI 2nd t h e  l z s t  re2cl;i-5s f i . 0 ~ 2  ;<T_:X to 2x111 

7 ji .. . 
- ,_e s? . ,~vary  glz-3.5 z r e  cozpzc zfid rz. tjher e y L z l l .  

'.ikile cor,forr.:ing i n  e v e r y  in::ort2nt f e r t a r e  t o  t h e  g e n e r a l  glmA 

:tar?-c t i r i z i ~ g  t h e  o t h e r  zem7cers of t h i s  gerius,  t h e  resror3i?c t i v e  orgzfis 

".2 -. - soTT;.--lp.- .:lAc.t ; ~ e c ~ z l i z r  i n  t he  ~ T o r t e r  s,nd nisre Looszly f o l d e d  sper:L 

Z E C S .  

T h z  c o l o r  i s  g e n e r e . l l y  2, 3x11 greenish j r z g  2r g z l e  g l i l re  b r o ~ f i  

7:-ith ?.c in tc r rc - : : . t r j  d - - r k  ;reel? o r  ttro!\c : c e d i ~ ~ r ,  d o r s e l  l i n e ,  2. s e r i e s  

cf o b s c ~ l r e  l i z k t  yellc7.y :zargi-z.l :;ots o r  a n E r g i n a l  y 2 l l o s  c o r z t r ,  

r->re GT less interrv.;; ted oz tlre z e ~ r z 1  ~ n r - u l i ,  and s_uo%s of ~ l q e  ssme 
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c o l o r  , o f t e n  i c c l u d i ~ g  g r e e n  f l e c k s  on t h e  g a g i l l a e .  A d e e 2 l y  p i g -  

r e n t z d  g r e e n  and bro-A-n s p o t  marks t h e  o t h e r w i s e  pale c o l o r e d  nead .  

The v e n t r a l  s u r f r c e  i s  plain. 

R a b i t s  - T h i s  v e r y  i n t e r e s t i n g  k e e l e d  l e e c h  e x h i b i t s  l i t t l e  of 

t h a t  g r e g a r i c u s n e s s  whick is comlon t o  llsost o t h e r  men~bers of t h e  f a n -  

i l y .  It i s  n e t  x i t h  fzr  n o r e  f r e q u e n t l y  s i n g l y  t h a n  i~ coxpany. A s  

a ~ a r a s i t e  i t  d e v o t e s  i t s e l f  e s p e c i a l l y  t o  frogs.  a d ,  wken the; f r e -  

q u e c t  t he  w a t e r  during b r e e d i n g  s e a s o n ,  t o  t o a d s .  

I t  a l s o  h z b i t u a l l y  e n t e r s  th? s h e l l s  of l i v i n g  m u s s e l s ,  though i t  

i s  n o t  ko7rm d ~ f i n i t e l y  t n a t  it f e t d s  upon t n e l r  s o f t  t i s s u e s .  ;Tezd- 

OF: k r o o k s  2nd s w a p s  a d j a c e n t  t o  t h e  s h o r e s  of l a k e s  and ,onds a r e  

i t s  f z v o r i t e  h2v.r-ts, .r.;kere i t  l i v e s  ar:ong v ~ z t e r  p l a n t s  ecd b e n e a t h  

s t o n e s  as we13 2.3 upon t h e  b o d i e s  of P r o ~ s .  Noth ing  i s  known o f  t h e  

t r e e d i n g  ' n ~ b i t s  Feyond t 3 e  bzre  f z c  ts ti?a,t spe rmatoghores  a r e  depos-  

l t e d  In  early cA:?icg znd t k s t  t h e  young a r e  c a r r i e d .  

The -r,ar?:e - r c o ~ t i f e r a  i s  s u g z e s t i v e  of t k e  resemblance  of t h e  carir ,a.e 

tc cor .ven t iona l  : : -auntain r a n g e s .  

p l a c o b 2 e l l a  c e d i c u l a t z  ?!eminv!ay 

D e s c r i p t i o n  - TJike F. y z r a s i t i c e  2nd 2. r u g o s a  t h i s  s p e c i e s  r e a c h e s  

a l a s e  s i z e ,  t?:ol~gh no specimens q u i t e  e q u z l i n g  t h e  l a r g e s t  of t h e s e  

'cesr, s e e n .  Judyed by t h e  -goor s t s . t e  of p r e s e r v a t i o n  of tile few adults 

t h a t  I have  ex2 ined  i t  i s  i n  l i f e  so f  t -bod ied  and more thsn u s u a l l y  

c o ~ t r z c  t i l e .  A l l  of t h e s e  specimens e r e  g o r g e s  x i  th blood 2nd i n  t h i s  

s t z . t e  are t h i c k  znd h a r d  i n  t h e  r e g i o n  of t h e  body occupied by t h e  

s ~ s t r i c  c e c a .  A l l  a r e  s t r o n g l y  c o n t r z c t e d  and have t h e  very  c h a r a c t e r -  

i s t i c  pyr i for rn  o u t l i r i e  afid s t r o n g l y  cocvex dorsum, b u t  t h e  xtost s t r i k -  

i ~ g  p e c u l i a . r i t y  i s  t h e  a b r u 2 t  c o n t r a c t i o n  and a t t e n u a t i o n  of. t h e  

g o s t e r i o r  segments  t o  forn:  a narrow gec?.icle s u p p o r t i n g  t h e  c a u d a l  suck- 

e r ,  1:ihicli s o n s e q u s n t l y ,  s tzn4.s o u t  f r e e l y  exposed behirid t?-e wide 



h::.~ ~ s d e  t h e  i n t e r e s t i n g  d i s c o v e r y  tket t h i s  c o n a i t i o n  & r i s e s  i f i  the  

c o x r s e  of i r d i v i d c s l  deve lo2ment  end e o e s  n o t  e x i s t  ifi young  l e e c h e s  

one c e n t i m e n t e r  l o n g ,  wh ich  c o n s e q u e n t l y  d i f f e r  l e s s  ~ b v i o u s l y  t h a n  
* Q 

d o  i k e  z d u l t s  f rom r e l a t e d  rnenbers of t h e  genus .  ??-e o r a l  s u c k e r ,  , 

s o  Tzr  2s caE b e  d e t e r m i n e d  -ifi i t s  c o n t r s c t e d  s t a t e  ~ i t h  t h e  l i p  i n -  

r o l l e d ,  has t h e  saxe s t r u c t u r e  as  ic 2. ? s r s s i t i c a .  

The skir- i s  p e r f e c t l y  smooth 1.vithout a t r ~ c e  of s u t m e o u s  s z p i l l a e ;  

and o n l y  z f e ~  o b s c u r e  s e m - e n t a l  s e n s i l l s e  and E ~ y z r ~ s  s c a t t e r e d  s e n s e  

o r g a n s ,  t b e  l a t t e r  c h i e f l y  n e a r  t h e  marzips of t k e  bodjr, s r e  a e t e c t e 0 .  

r: EL- . - '~b ted ly  s u i t e b l y  _oreserved x a t e r i a l  qro~ild e x h i t  i t  the e e n s i l l a e  

t y c l c ~ l l y  d i s t r i Y 7 - ~ t e d  2-nd e s s e n t i a l l y  as t h e y  o c c u r  ic r e l a t e d  s p e c i e s  

Eycs - r e  v e r y  6 i i : i c u l t  t o  d e t e c t  i~ s u r f 2 c e  views of g r e s e r ~ r e d  a d u l t s  

'cut E 1-11 ,c i ,mer-  r a - s s e s  o c c u r  at  III/IV i n  t h e  szrr,e ~ o s i t i o n  as i r i  

F. 2 ~ - - - s i t i c a  z,. d i s t i i l c t  e y e s  s p p e z r  i r _  th:: your-g. ?owever i t  h a s  - -- - 

n o t  't . sn  d e t e r ? ?  sd n-hether t h e  e y e s  a r e  s i l r p l e  o r  zg,reLzt,ed. 

Ir s 9 i t e  of  t' 3 o b s c u r i t y  du.e t o  g r e a t  and o f t e n  ui-iequzl c ~ s t r s c -  

- .  t i o n  .I" t h e  FnnL-- l  a c a r e f c l  anr, l ;~sis of the  e x t e r n a l  norpho1o;jr s h o ~ : s  

tha:, e x c e g t  f . 2 ~  h e  c z ~ 5 i ; a l  p e d u ~ c l e  s:nd sn z p g a r e n t l y  3 re3 . t e r  s i n ~ p l i c -  

i t y  :if' t h e  c o r r 2 ~ ~ ; o r ; l d i n g  2 .n ter ic . r  segmerits of P. r e ? i c u l a t ~ ,  t k e  - 

s t r7 : .= tu re  i s  e s s z c t i z l l y  as In - P. P s r E s i t i c a .  I n  r e s p e c t .  t o  the  enfiu- 

l z t i s n  t h e  c o n d i t i o n  e : ~ i s t i n g  i n  young l ~ e c h e s  must  k z  ziccepted 1,vith 

some c a u t i o n  as t h e  s o ~ i t e s  becox~e i n c r e a s i n d l g  corr~plex ~l th g r o w t h  

and :?Ze. The a n n u l z t i o n  of s o x i t e s  I t o  I T T  of  z d u i t s  i s  vfil.yio:::n but 

i n  t h e  young ~ k e r e  I and I1 E r e  u r ? i a n n u l z t e  226 111 222 I? b i s n n u l a t e .  

Somite  Tr i s  Fis.r,;.11;1=ite d o r s a l l y  'cut. ver.tr.11;~ t h e  fl;.rrm fz .des  zzay 
\ 

";l:rzrd t h e  me?i,rn l i n e ;  YI i s  t r i a n n u l e t e  e t t h e  ~zrgizs 'c:;rl furrow 

=.l/z2 i s  incolnple te  zbove =.r,:! ever. kcre. s o  b e l o a .  Sonitza ' T I 1  t o  

' X I I I  o r  XXFT z r e  t r i a f i n u l a t e  b u t  t h e  furro1.v 21/22 i s  i n c s r ? ~ ~ l e t e  r:e3- 
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i a l l y  or? t h e  v e n t e r  of b o t h  V I I  and V I I I  ar,d on rnost of the  succeed-  

i n g  s o m i t e s  i s  l e s s  marked t h s n  e i t h e r  a2/a3 o r  t k e  i n t e r s e g n e n t z l  

o- - -n *Tr - "  . Or: z r t e r i n r  s n n l i t e s ,  and; t o  2 l e s s  d e g r e e  on t k e  p o s t e r i o r  

23 i s  s l i g h t l y  l o n g e r  thw-  a1 o r  ~ 2 .  T i e  a n n u l a t i o n  of  t h e  pos t - ana .1  

s o n i  t e s  , c o n s t i t u t i n g  t h e  c a u d a l  pe'dluncle, i s  i r re5u . la . r  zr;d somev:hat 

~ ~ z z l i n g  i n  t % e  zdu . l t ,  5 u t  k e r e  aia.0 x o s t  of t h e  s o r s i t e s ,  w h i l e  v e r y  
.L 

sh3r t ,  ap-;ear e z c h  t o  b e  made ug o f  t h r e e  s x 1 1  z n n u l i  of v a r y i r =  s i z e  

afid i n c o n p l e  t l e y  d e f i n e d  l i m i t s .  . . . . The p o s  t e r i o r  s u c k e r  i s  l a r g e ,  

c i r c u l a r  and d i r e c t e d  s t r o n g l y  v e n t r a d .  

The rzouth i s  v e r y  s m d l  3nd i s  s i t u a t e d  f a r  f o r ~ ! a r d  n e a r  t h e  a n t e r -  

i o r  rim of t h e  s u c k e r  i n  s o n i t e  11. A s  i n  r e l a t e d  s 2 e c i e s  t h e  p ro -  

b o s c i s  i s  s l e n d e r ,  t h e  e s o p h a g e a l  g l a n d s  compact  2nd t h e  s t o a a c h  p r o -  

v i d e d  with seven  p a i r s  o f  l a - rge  c e c a  r e a c h i n g  n e a r l y  t o  t h e  a a r . g i n s  

~f tL8 body.  T3e c e c a  a r e  l e s s  dee;Py d i v i d e d  and si:ngler t h a n  t h o s e  

i n  2. p a r a s i t i c a ,  e a c h  of thz f i r s t  s i x  ,sr,irs ,o resent l j r  031;' tlr:~ o r  

t h r e e  r z t h e r  s h o r t  l o b e s .  The i n t s s t i n z  r e a c h e s  t o  t k t  , t 3 ~ z ? ~ i g r  

cjzr t of s o 3 i  ke YXFJ o r  e-??:i 5 - 'wnd  - J 3.n.2 t.'rl?:i b e ( 1 3 ~  : L 7 ~ r ~ p t l y  f 0r:;iard 

t3:'lar:! th2 dorsur i  2s an e x t r s : ~ e l y  nzrro-i]  r e c  td:!: t~ i;j,z 2 ~ : ; s  :jit:ls.';e=! 

a t  X X ~ I I , ' - ~ L ~ ~ ~ .  The forilvsrd curxrature o f  t i 12  r e c t u ~ l l  and r n t e r i a r  

_ ~ o s i t i o n  of t i le  z r , ;~s  .zre ui;iqi~e f e s t u r : ~ :  is 5:13 "-- 
d L z A 2 i l ~ .  

Thz r ? ; > r ~ d u c  t iv .2  or.pns 2'3 e s s 3 n t i a l l ; r  si2il'r t.3 t h ~ s e  of ?. - 
n a r a s i t i c a .  Th? mzle ar,2 f ernale e x t e r c a l  o r i f  is,?s zr-3 s i k g . 3  u V  t a d  r;>-- ,.2,3ec- 

t , i v ? l y  z t  XI,/XII 2nd X I I  a2/a3. Silr 3 z i r s  o r  t e s t e s  zr2 l s z ~ . : ~ e e f i  

> a s e s  of t i le g z s b r i c  c e c s .  The l a r ~ e  s2erFA s a c  ~ ~ i l j  . l - . ~ r . : i  ,, , , , la tory d u c t  

4.  3f ~ f l e  V Z s  dt?ferei?s  f or9 a c o m p ~ c t  s n a r l  i i l  sorc.?,ite X I 1  i n  L h z  i r ~ : l e d i -  

(;te ne  igkborhao3- of th? zbr i t3.z~. 

y a b i t s  -Iieil=i;i7;!ay g i v ? s  t h e  f o l l a ~ ? ~ i n g  accoun. t  of ::.hz,t i:; hol:<n con- 

- e r n i n g  ';lie interss';ir:t~r h?'ci;s ,3f t 2 . i ~  1zech: 

' P l a c o t 2 e l l ?  n e d i c u l . z t z  z?i;er?rs t o  Fe e t r u e  f i s h  p a r s E i  :,e, havi l lg  
--.- - 

?,- 
L' L. four;< or : ly  i n  t h e  , r i l l  c ? l ~ r - ~ z r  of ,,a2 rzs?:,::zier 3?:s :3 . ;S:~E~.J.  .. 



3ez;ly i~fc'r;edd?d i n  ti-.e s i d e  of the istlmus o r  s h ~ u l c i e r .  Ir, t h e  c a s e  

of ;rouli,,; l z e e k t s  -:x3ic4 h?ve 23t; %?c-r, 1023 at:aclr,e3, the iz -3ress ion 

caused 'cy the c o s t = . r i o r  s u c k e r  i s  co;l;jar=,ti~rel;r s'r_-?llo?.:, '2zi:;g z ;-2er2 

? :< t s rns l  de ;xeszion i n  tl:e i n f l a z e d  tisszes g f  thz f i s h .  .4s t b z  et- 

t s c h ~ e n t  c o n t i x u . ~ ~ s  t h z  i n f l z - zed  t i s s u e s  o f  th? k o s t  go:?? 7~i2 l i 4 5  2 

.7 - c 3 l l s r  2 ~ 3  c l o s ?  ic ero9-j. $1:~ l e e c h ' s  ~ c < - ; T  f r ~ c t  (3f t ; > ~  s ~ l ~ k z r .  

?::is c l o s i n g  i n  3f t h e  i n f  l m e 5  c o l l z r  2 r z 3 s e s  z29n :h? 7232; of t 5 e  

. L l?:ch, cz.rro:vs L"_ Y O  s slr-?-?er >?2unc le  ic f r o z t  0 1  t h e  suclcer acd i n -  

L-. .-  i . . . -- 11: t i  * e ,  z:::? J e p r s s s i o n  msj i  r e a c h  i n t o  tkiz u n d e r l j i r ,  i n ; l s c l ~ s  

- ' z m t  a q u 2 r t z r  :i' nn i n s h  o r  l e s s  Zn S i m e t e r .  The hotto12 of ths - 
L c 

???r?-..siDn has s l z r g e r  , i i z - n e t z r .  

'TI :- s e  l e eckz . .  a r c  cz_sable oi' - ~ . e c 3 r i r l : ~  ;rez';l;r :o!?trsc t25. z n d  y;h?n 
i, 

on? i s  d i s t ~ r b ~ , l  i t  3.r2sl:~s back u n t i l  i t  s 2Tes r s  as  a :zer: 'Icrolr,;fiisl? 

7r .3~~: :~  ss;;ezi. ens, deep- e s ,  e ach  abou t  39s c e a t i x e t e r  long .  . . . A s  f u l l  , 

1;- ?nbs3ded,  7;Terz f o u n d  i n  t h e  s m e  l ~ c z l i t y  d u r i n g  -411gust 3f 1899,  

+;-a r,t leac , t  s o ~ ~ z  .3f i.--, z-l,~;.l';s plus'; rsygaifi ; y i t h  t h e i r  410~',3 i g ~ j y ~ b  t k e  

- l l - - -nr  u ".. .- -L - ar,2 ;)rgba'c l;r thr.3ljg]las', tl;le j r ~ ~ r .  
d. 

3 e s c r i s t i o r ;  - O f  511 of' s u r  nu3er3us  s1;ecis-j oI" , lossZ>honids 
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t L i s  a t t a i n s  t h e  l z r g e s t  d i a e n s i o n s .  O r d i n a r i l y  exm-gles  s r e  a b o u t  

txo i n c h e s  i n  l e n g t h  when' ex tended ,  t h e  g i a n t s  upwards of f o u r  i n c h e s  

i n  t h e  s a n e  c o n d i t i o n .  The form i s  b r o a d ,  ve ry  f l a t  acd f a l i a c e o n s  - 

e s p e c i a l l y  l?;hen food i s  a b s e n t  f rom t h e  c e c a .  1.n e x t e n s i o n  th? heed 

i s  sonewhat expanded, b u t  i n  c o n t r a c t i o n  p a r t a k e s  o f  the  g e n e r a l  

o v a t e  p y r i f  orm o u t l i n e  of the body. The g o s t e r i o r  s u c k e r  i s  lsrg-e 

s i z e  2nd c o n s i d e r l b l y  exposed beh ind  t h e  body,  t h e  p l a n e  of i t s  ad- 

:lesive s u r f a c e  % z i n g  p a r a l l e l  with t h e  v e n t r a l  s u r f a c e  o f  t h e  body. 

Cutaneous i 3 a p i l l z e  a r e  nunerous  b u t  i n c o n s p i c u o u s ,  a n d .  smooth; 

3or~eti:-:?es t h e y  sri? o b s o l e t e .  The most cons ta f i t  ari: clls?osecl i n  thri3e 

l ~ n g i t l ~ ~ d i n a l  s t r i e s  on t h e  n e u r a l  a n n u l i  =d two l o n g i t u d i n s i  s e r i e 3  

on ti-Le p o s t - n e 7 ~ . r a l  a n n u l i .  Those o f  t h e  median s e r i e s  a r e  n o t  e n l a r g -  

ed b u t  on t h e  c o n t r e r y  z r e  usually s m e l l e r  ,hall thosz  of t h e  \ . , a i red  
L C 

I 
s e r i e s .  

?he znnu.l i  sfid ti;e s o ~ i t e  li. i t s  2re *?re11 d z f i n e - l ,  t h e  Turrows ex-  

h i79 i+  ,1zg ' c e r t z i n  c o n s t z n t  d i f f e r e n c e s  i n  d e p t h .  Somites  I 2fld I1 

I . ,  ? r z  ur:i t 34 i n  the  redvtced pros tomii~m l o k z .  -;:clci~ 11:ay, b u t  ~ ~ s u a l l y  d o e s  -- 

i ? ~ t  ~ r l s e n t  e f:.ict, c r o s s  fu r row; ,  111 ar,d IV z r e  t r i a n r l u l a t e ,  the ar_- 

I- ~ ~ r i o r  .-. m n u . l ~ ; s  i n  eack  c a s e  beinc xuc?: t h e  1 - r z e r .  5 o ~ i ; e  V i j  t r i -  

-..i.-r.u:l.itz d o r s = i i l y  b u t  t h e  f l ~ r r o ~ ~ r  al/e2 i s  f a i n t  and bec0r:le-j c b s o l e t e  

" 7 on th? v e n t r z l  s i 2 e .  There i s  a ~ 3 r ; r  g r ~ d i . i a l  c jsepeninz 01 t r l e  furroxv 

el/& 02 t h ~  succeGding sorizites, b u t  VI t o  IU.111 o r  sorrletililes LYly 

yizg be co?2sicierojA t o  be  f u l l  t r i a n n u l s t e ,  s s  "' L-LLS ' f g r r ~ l v ,  zs n o t  s o  

( lee2  2s t h e  o t h e r s ,  i s  corzplete .  Tke f i r s t  anfiuluu i s  el\:-agrs lnore 

c l o s e l j r  u n i t e d  ~v i t b  tthz second !;hz~i i s  tlle t h i r d .  The f'urro-.vs c o r r e s -  

2on3). c l o s e l j r  on t 3 e  d o r s a l  2nd- v e n t r a l  s u r f a c e s .  S o n i t e  XXIV i s  us-  

 ally sir-pier o?ring t o  t he  I n c o 3 p l e t e n e s s  of  t 3 e  f u r r o w  a2/a3 tovqard 

tke ::-id dorsal r e z i o n .  X,VT i s  ' o i annu la te  2 t  t ? e  margins  o n l y ,  the 

furrol~!s  d i s z p p e a r i n g  a e s i a d  ; X F r I  and XflrII a re  a o r m s l l y  u ~ i a n f i u l a t e ,  



� he szall  p o r e - l i k e  x o u t h  i s  ic 11. The s z l i ~ r z r y  zizn'.is x - 2  c a r c p c t  

s~fi ,?:ith z 9-eeian l o b e .  -4s u s u z l  i n  f3 is  genus  t k e r s  a r z  seven  p z i r s  

of l z r g e  s p r e a d i n g  g z s  t r l c  c e c s ,  i n  th i s  s 9 e c i z s  e -  t s z s  i v e l y  d e v e l u L ~ e d  

x-~i re2c; , ins  z l n o s t  t o  t he  mzrg ins  of t h e  body 2s f i n e  l o b e s  n o r ?  

nus;:crous t h z n  ia  any ~ t h e r  ? l i n n e s o t a  s , ? c i e s .  The last p i r  i s  t h e  

l z r g ~ s t  an2  r z f  l e x e d  as f s r  3s s o z i t e  7x11. 

? -z l e  and f e z z l e  ori: ices er2 l o ~ z i t e d  i n  t h e  f u r r c w s  711/>:11 snd X I 1  

22/25 r 2 s p e c t i v z l y .  The t e s t e s  are s ix  gairs, t h e  s s e r n  s a c s  l o n g  -cut 

c l o s e l y  ar,d c o r , ~ . l e x l j i  f o l 5 e d  i n  s o n i t e s  X I  oad XI1 'sy tr;e s i d - s  of t h e  

The c o l o r a t i o r ,  i s  v e r y  r i c h  ar-cl s t r i k i f i g  b u t  extre:rel;  v s r i a b l e .  

:he ;found c o l o r  ~f tke d o r s u ~  i s  41~11 g r e e n ,  o l i v ?  ;rzer, Jr brown, 

,mcrl-;.5 ____ -7~3th bri_:-; t  ye1lo:v :.vhick may r r e l l e c e  tile ground c o l o r  v e r y  ex- 
L 

znil c s r r o v s  21' 3 r n r t e l y  ?t, i a t e . r v a l s  of a b o u t  t h r e e  s o a i  t e s ,  r e ~ u l s r  

r -y-," * ,  - .L.--.li, ~ 2 3  11sr -2 i r r e z u l a r  S l o t c h ? s  c o n s t i t s t i ~ l g  ic t?r l~:ei i ia te  

a e r i ? ~  ~..ii:lch o l  s n  becone  con i ' l u sn t  --:it;? OTI? a n o t h 3 r  or -::ith tne  r!;sr- 

. - 
1 . ; .  s o  o r  o 3 .  T h e  vei-icrz- zu.rf3c? i s  l o n z i  t ; ; ,3iczLlly s t r i 2 p r j  

. . 
l 1 ~ 2 t  a n 3  da.rk t h e  ~ r ' n o l 3  i i ~ . ~ r i n n  - a. s ec i j . l i z r  klx..islri o r  s u r s l i s h  

r 3 i ' i e c t i o n .  T l o r s s l  int?,:azents r z t h e r  ogaque.  

Fz.bits - L i v i n g  c h i e f l y  2.s a g z r z : i t e  :-xpon sna2pinz t 7 ~ r t l e s  v~hose  

i - Slot: i t  f e e d s  0i2 v o r ~ ~ i ~ l ~ s l j r ,  ~ i i s  j '33zr. . . .23ict1 r~:i1:~: 02 t h i s  species - 
i s  l z . r ze ly  d?ter : :~ined by that  of i t s  r i n c i 3 ~ 1  host. t h e  Enasd ing  

t : ; r t l e  i s  =.r, i ~ r i s o r t a n t  z r ^ i i c l e  of cozxqerce t i > i ~  l e e c h  i s  s z r y  ?:;ell 

ky;,o1r:n 'ih5.t t h e  s = e c i . = s  2 l s o  l l - ~ o s  a f r e e  life >?. r t icv . l? r , i  s; ep c2r -  
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p l a c o t d e l l a  p i c  ta ( a e r r i l l )  

-. 
- - -  - D i s c r i - p t i o n .  - - f r b r n ' ~ y e r 5 o n  (1915,  1, 171)  

C l e p s i n e  ~ i c  ta V e r r i l l  ( 1832 j 

Ia the c o l l e c t i o n  t h e r e  1s on ly  one s2ecimen sasi71ering t o  s h e  d e s c r i p -  

t i o n  of tLis s p z c i e s .  T h i s  z ~ e c i m e n  n e n s u r e s  29x5 r.m. qfid i s  b road  

2nd f l a t  i n  sbz;e. The d o r s u z  i s  ~ ? - r k e d  by numerous l o n g i t u d i n a l  

l i n e s  of' ~ d s e p  Green. T e r r i l l  4 e z c ~ i b e s  this sl;ecies as ra ,ving a agar- 

- i ~ z l  s e r i e s  of y e l l o w  sL20ts on t h e  tiss of ti-e f i r s t  and t h i r d  annu- 
2 

li  of t h e  s o ~ i t ~ .  In  t h e  ? rese rved  s ~ e c i m e n  t h e  p resence  of t h e s e  

s , ~ o t s  c ; ; ~ i ~ d t  'ce o t s e r ~ e d  ;j-ith c e r t s i n t ;  and ti12 n o t e s  ~ i v e  no inform- 

e t i o n  on t h i s  _;oint. The c o l o r  o f  t h e  v e n t r a l  s u r f a c e  i s  ? f l e c k e d  

; r een .  I n  t h e  l l v i n g  s2ecirnen n u m r o u s  :gapillae ::.err obszrvect or, the  

rlors7- n. 

L . -. .?-er,2 z~re c i i f f u s e  s e l i v s r y  ~ l a n d s  p r e s e n t  znd t h e  e s ~ ~ j h a g e a l  

7 - E :  r i :nd s i m i l a r  i n  f o r r i  t o  t h o s e  of 2 .  r.J;cosz Qr 2 .  Dara- . . 
4 

-.:tics. -e3aLha2us  i s  al;-:ost s t ra ig : . i l t ,  not loo9ed a s  i n  the o t h e r  

s-2sciez of t k i ;  . .snu.s. The s e . : i i n ~ l  :il~cl, forms a lor:; 1.002 c o ~ n e c t i y ~ g  

.-.; L - -  
: I  L I L  ti;~ t e s t i c l e s  a n t ? r i a r l y ,  ~luck as ii.i t 3 e  s12ecies oi. Gloss iphol2ia .  ...- 

Th? s i n s 1 2  ::-:eci-en 09 this sA3ecies c o l l e c t e d  ,:[as f o u n d  on tile 

10-ner si':l? of a  cia^ s h e l l  on 5 ~ 2 n d ; ~  bob ton;. 

Pl2.c o b d e l l a  g h a l e r a ,  Graf . 
g e s c r i r ~ t i o n  frorfi I iyerson ( 1 9 1 5 , ~ .  170), Uoore ( 1 3 0 6 , p .  1 6 0 )  

?even spec i r -ens  showing the l e r k i n - s  cherac t e r i s t i c  of t h i s  s P e c i e s  

l:!?i.;re c o l l e c t e d .  In  s i z e  v a r y i n g  f r o m  1 0  t o  l,? m-m. azd f ' ror ;  2 t o  6 IIL,. 

in ~;!idth. Pody broad and f l a t t e n e d ,  t a p e r i n g  t o  2 r a t h e r  s l e n d e r  an-  

t e r i o r  end.  Co lo r  bro~$in ~:it_i 2 s t r i k i n g  ~ r e e n l s h  t i n g e .  Tram tiiiie 

z c t e r i o r  end bacl/.?;a,rd ,o a b o u t  t h e  s e v e n t h  znfiulus,  t'ne d o r s z l  s u r f a c e  

i s  2 yello-$; a-id z jrella-:: bznd 2 2 s s e s  arou.nc1 tile boCy i n  t h e  r e z i o n  of 

t h e  e l e v e n t h  or t-,vdfth a n n u l i .  Alon,r the  margin of t h e  b o ? j  z r e  y e l -  



19-TI s i ~ c t s  on t h e  tii:s o f  t he  f i r s t  ~ f l d  t h i r d  ~ n a x l i  of the s o m i t e .  

T C I  - - -  s o ~ e  ssecimer,s t k 2 r e  i s  2 nledizn d a r k  b r o v n  l i n e  i n ~ e r r g l t e d  i n  

_ ---5 C Z L S ~ S  by j e l l o w  g z t c h e s .  There  E r e ,  u s u e l l ; ,  t - r z s  s z r i e s  of 

--.,: - i l l z e ,  b u t ,  03 one s>ecircen,  f i v e  were o b s e r v e d .  -' - - 

A S  s;:or~:n by  d i s s e c t i o n ,  t h e r e  i s  a lon; ls3:2ed ? a ~ ? h z g u s  7,vith 2 . - 

s k o r c  p a i r  of e s o p h a z e a l  z l a s d s  conf l ec ted  -*vith i t .  The d i f f g s e  s t l i -  

vz ry  E l z n ? s  - a t t s c n e d  ~ - t  t k s  S a s e  of tke  s r o b o s c i s ,  a r e  l2r;e i n  s i z e  

5...: s t r e t c h  out;;lard s n d  'oackzvard, n o t  f o r w a r d  2~ i n  o t h e r  s 2 e c i e s .  I n  

c - .E  s g e c i n m  the  s t a l k  of t h e  2 o s t e r i o r  s u c k e r  w a s  f aund  ta 52 q u i t e  

- ~, - .- . I n  a n o t h e r  s p e c i ~ ~ e n  s_rr,zll b o d i e s  w h i s h  ~ : ;~pez red  t o  'ce s y -,= ; r,n- 

~ a ~ h o r e s  v4ere f a m 3  s t t a c h e d  t o  t h e  50d;. 

The s2eci22ens c o l l e c t e d  % e r e  t a k e n  f r o n  & r e d z i n g s  a t  5 d e ~ t h  

of 1 om one t o  s i x  i ? e ;  an!3 f rom the l o v e r  sic3es of s to f i e s  o r  c lam 

:wore s a y s  " S e v e r a l  s2ec i r . ens  of' a s s s l l  l e e c h  ~ rh ic l z  i s  r ~ t k z r  

douS;fu.l ly r e f e r r e d  h e r e  t o  s o r f 3 r n  c l o s e l y  ~ i i t h  G r z f f  s a c c o u n t  of 

tke r r ? . ~ g e ! ~ e i ? t  of ~ i g r : e n t ,  reserT;s  c e l l s ,  z i ld  oL'  ~ n e ~  Peati;.res of F .  

-2hal : r a .  T::i.o of '',he rnost stri!cii?,r c3arz.c t e r s  of ti.? s 2 e c i e s  e r e  tile --- 

s t ~ 3 n g l ; r  developec! 'oan6. 3f r e s e r v e  c e l l s ,  2 2 9 e a r i n g  ~ o n  t1.e s u r f ' e c e  

as E w h i t 3  o r  p a l e  yello1.~r s t r i ~ e ,  wrrhici- extelz3s <:r_tireiy z c r o s s  t?.e 

n 2 c 4  a t  so ln i t e  vI, and t h e  s e r r a t e d  ~nerziri sf t r ~ e  o s t e r i o r  s u c k e r ,  

~ihi-11 has a c i r c l e  of s m a l l  2 s g i l l a e  2s  i n  A c t i n o b d e l l a  e n n e c t e n s ,  

y u t  l a c k s  t h e  d e f i n i t e  a g ~ r e g a t e j  g l a n d s .  " 

C l e r s i ~ e  o r z z  ta T r e r .  rv;;osa 7 T e r r i l l  (1E74)  
A -  

" 7  - c s F - ~ h o ~ i e  yzrzsitice v z r .  ru;osz CE: tle (1200) ' 7 -  

- - . e s c r i p t i o n  - F l z c o b d e l l z  r u g o s e  is 2 l z r d e  l e e c h ,  c z z r l y  o r  

n , , -  =-,- -..- . -  e q u ~ l l i n z  2.  ; z ~ t j . s i t i c z ~  z.? :?DLI.-~ thz : ; r ez t  : ? ~ ~ , j o r i  ty  ,2f ex-  
d - 

t - 7 -  - --.. s met ;~:ith s-j-c;-r?-e " 5  conf. , i .r ierebly s y ~ l l . e r  ';'r_cz,y; ';%zf s;ecies. 



I n  f o r n  i t  i s  even  more d c p e s s e d ,  s t s r v i n g  i c d i v i d u e l s  b e i n g  

~ c r r c e l y  t h i c k e r  t h a n  a c a r d ,  v e r y  b r o z d  and l e a f - l i k e .  The head  

i s  e s s e ~ t i ~ l l y  sinlilar t o  2. p a r a s i t i c a  b u t  a s  t h i s  i s e c k  d o e s  i l o t  

e x t e n d  i t s e l f  2 s  f u l l y  ss  t h r t  i t  i s  seldom s e e n  i~ t h e  d i s t i n c t -  

l y  e s 2 ~ n d e d  s t ~ t e .  The c a u d a l  s u c k s r  i s  l a r g e  and e l l i p t i c a l  r a t h -  

e r  t h a n  c i r c u l z r ,  t h e  antero-;os  t e r i o r  '2.izxe t e r  b e i n g  s l i g k t l y  

, r e ~ t e r  t h a n  t h e  t r a c s v e r s e .  4 x  i3:or t z n t  c h a r z c  t z r i s t i c  i s  t h e  

Gresence  of nunerous  l ~ r s e  rough  c u t z n e o u s  p z p i l l z e  on t h e  dorsum. 

The p r i n c i p a l  ones  z r e  c o n s  t a t  ifl arrz.ng&c:erzt b u t  the" number of 

'7- t:--e s x l l e r  0 ~ 3 s  i c ,  q u i t e  v s r i z k l e .  _ _ o s t  c h a r ~ c t e r i s t i c  2nd con-  

c , ; i c ~ o u s  ?.re f i v e  o c  ezch n e u r a l  z n n u l u s ,  median ,  s u p r a - ~ a r g i f i a l  

z n ?  i n  t e r m e d i z t e  ic p o s i t i o c  zr-d f o r ~ i c ;  f i v e  l o n ~ i  t u d i n a l  s e r i ~ s  

a5 f a r  caudad as s o g i t e  XXIII, p o s e r i o r  t o  v : r ich  t h e  ~ ~ e c i e n  g a p i l -  
e ;F 

1.e %eccr?e c r e z t l y  rec',ucei i n  s i z e  ~ili2.j ovzr.sh : j ? _ o ~ ~ r e d  Y J ~  pzrzr :ediz~?_ 6- - 
- 2 . c i l l a e  i r i  l i r i e  -:;ith t k e  d o r s o - a e d i ~ c  s e n s i l l a e .  On sl ;he p a p i l -  
- A 

lae & r e  z l 1  r z l k - t i v e l y  s m s - 1 1  v ! % i l s  a3 h e z r s  sone  of l e r g e  s i z e  i n -  

3c:r . i tes  1 z.nd 11 zre u . ~ i e n : ~ ~ , ; . l s . t e  si:3 gl:-<sL-,-c ::is : i~c i i l ; .  ~ e ~ z . r z t -  

- 7 .  - I ,  I11 i s  biar_n:.:lz.t.e with a f ~ i z t  furrO;l' ~ ~ u . ~ i l ; l  < i s c \ ; ' r ( i i b l e  2 -  

- 2 . i  i c h  are seen 'she ~ ~ 2 1 1  c o r i i p o ~ n ~  eJ rez ,  o f  ~ e r ,  i ~ c l i t d e d  ir, s coizmon 

,;izr!~el?t !-.izss. S o z i t e  In i s  t r i e n l ~ u l a t e  d o r s z l l y  b u t  21/22 i s  l e s s  - - 
.-i=+- -.,,,;net, tLzn the  o t h e r  I"u.rro7::s; Tr i s  t r i a n n u l z t e  d o r s a l l y  5 u t  z1/a2 
. 7  - = losq 

.-.-"Y, -' ,.- -.b .- d i s t i n c t  t ?an  t;-,e c t b e r  Tcrro-;:s; V is t r i z ~ n u l z s e  ?or3 ; , -  

7- i a n ~ u l a t e  ~rzr : t r : - . l ly .  The full ; , ,  tr i , lyniil_~lztz s o m i t e s  a r e  V I  t o  7x111 

i s c l u s i ~ e ,  z.nd t h i s  s p e c i e s  sho7~:s ir a n1u.ch l e s s  c o n v i n c i r g  way t h e  

' ; rz ; r l s i t iona l  z t e p s  ket7r:eeiv; ' o l z n n u l ~ . t e  z,r,d t r i a n i ? u l z t s  s o n i t 2 s .  Ifi 

l ign - i en t  b e t x e e n  t h e  d o r s z , l  2nd - r en t r z . l  f u r r o w s ,  a s  a result of which 
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l a  the lot-.?st - z r . z l ~ l u s  5 o r s z l l y  'cut tile s k o r t e s t  x - ~ f i t r z l l ; , r .  Of 
7 - 

i,i:e g o s t e r i o r  s i x 2 l e r  s o K i t e s ,  1ar.r i s  t r i z n n u l z t e  Z a r s z - ~ y  .,-;iti~ a3 

, ~ f  o e r j -  much s ~ a l l e r  r e i z t i v e  s i z e  2nd iKcor:21etely sz~erated f ro? ;  2.2 

on t212 v e n t r a l  s i d e ,  afi.2 XXT?I are : i~i;olly c r  p s r t i a l l y  bi=.r:nuls. te 

~i:7_e z l imer i t s - ry  canr l  i s  n e z r l y  as ic 2. p a . r z s i t i c a  F u t  t h e  c o n q a c t  

- L s z l i v z r y  g l a n d s  h t v e  t.3 mediar, l o b e  anct L Z ~  d i v i s i c ~ s  ~ ? f  tile - .--ss t r i c  

cecc ,  s l t h o u g h  l o ~ g ,  are l e s s  c u n e r o u s .  T11e r e p r o d u c t i v e  or2:ris z r e  

e s s e ~ t i ~ l l y  si-zilsr i n  t he  t o s ? e c i e s ,  ll.-ith t h e  s;erz s s c  , e 2 i d i 2 y -  

pus  :cci d u c t v s  e , ' z c u l a t o r i ~ ~ s  C O ~ I I J E C ~ ~ ~ ~  f o l d e d  irl so ln i t e s  X I  2nd XII. 

3 -,-,. ir lf., t o  tk.3 cl_:..-ero~1.s ; z i~ : i l l z . e  2nd t h e  t r ~ , r , s l u c c n c j r  of t h e  skin 

+ .  L L : ~  z o l c r s  a r e  E. s o r - e - x h ~ t  c o n f u s s d  ~ i ; . t d r e  of l iz i i t  sild d z r k  i;r~-t:r,s, 

--ell -."s rmi gre..::s, % ~ , s e d  v.2011 z f u n d s ~ l i e n t a l  g a t t z r r ,  sircils:- t o  2. 
J 

L ? 
cars-  i t i c a  zr.2 c o r l s i s t i a , -  o r  E v z r i e g a ~ e d  broxi-, groufid zi 2h 1i~:h-t tj 

r';;' - 3  by s l i o r t  I z r k  'croT.vn o r  b r o w c i s h  3 r e c r  l o r , z i  tuc',inz.l l i n e s ,  which  

r~ , - 3 1 2 ~ 3 7 C d t l l z  ~L:.?;c)s-?, t h e  rog;h l e e c h ,  i s  3. f'r=!:-~tent i z n ~ b -  

i t z c t  of s t r e z c s  and ~ o n d s ,  111here i t  rfia; be  f o u ~ d  c l i n g i n g  t o  :he 

L>-r je r  A -  -- si ,3e of s t o z e s  a d  f l o a t i n g  ~ o o d ,  z s s e c i a l l y  d u r i f i g  t h e  l a i e  

sL:rir_z and e.sl-I.; su.!nnler. At o  t i i e r  s e e s o n s  they  ?.re s3xe ti.::es f o u n d  

u - s ~  a q u e t i c  t u r t l e s  1-1.2on ~vhose  b lood  t h e y  ir p z r t  ~ u - b s i s t .  L e ~ c h e z  

i -. or^ t k i s  s ~ ~ c i e s  :re c l l l T . - i s k  .& :;.?.sr, e;..~osed ir; ,clcir  re:; t if ig p l a c e s  '-=a- 

I' i,,r\z:,.s t7-e f l ~ t  t . 9 3 ~  c l o s e l y  t o  the e t a r e  o r  Log, --;;lose c s l 3 - r ~  1'0 

- - c losc l J r  s i l r _ ? j l ~ t e ,  en3 t r u s t  t o  tkic: : ,rotoci;ive r e s e l n c ~ ~ ~ c e  t,o zscs;? 

~ je : cc '_ ion ,  rs,tFker cree:? ~ c t , i ~ ~ e l ~  77:;s; i r _  t h s  i--? . .-rA-?3r 3f 0 L ? ? r  ~ : > e c i e s  



of a l l i e d  l e e c h z s .  c l o s e  resex3la.l?ce t o  t h e  s u r r o u n d i n g s  i s  nluch 

echenceA by t h e  f a c t  t h a t  p r r t i c l e s  o f  mud Edhere  t o  t h e  rmcous a d  

r o u g h  p a p i l l e e .  F u r t h e r x o r e ,  tke  l e e c h e s  mzy p a r  t i e l l y  b u r y  themse lvzs  

i n  t h e  kot tor? ,  s e d i m e n t s .  They s e l d o ~ q  s;.:ir;? znd vii:en tLro:.m i n t o  t i ~ e  

~ z t e r  r o l l  u s  2.nd s i n k  2 a s s i v e l y  t o  the  b o t t o n ,  u9on s e s c h i n g  -t!hich, 

t hey  c r e e p  t o  p l a c e  of concea lment  i n  a x o s t  d e l i b e r a ~ e  f a s h i o n .  

S O  f a r  2s h ~ s  k e e n  a c t u a l l y  obse rved  r,o o t h e r  food  than b l o o d  i s  

2 . c t u a l l y  takec though  i t  seems p r o b z b l e  that  t h e  j u i c e s  and even t h e  

s o l i d  p z r t s  of s ~ : e l l  e q u a t i c  i n v e r t o b r s t e s  meg s e r v e  t h e  same g u r p o s e ,  

2s  i s  c e r t a i c l y  t h e  c a s e  i n  c l o s e s s  ai.Ly of th is  s p e c i e s .  

The l e r g e  c k i t i n o i i l  s p e r m t o 5 h o r e s  ?leg 'ce obse rved  2.5 f req:-;.ently 

2r;d e z - s i l y ,  as t i;?se of I?. 2 z r z s i ' c i c a  :.ii?icii t h e y  c l o z e l y  re-:;es.kle is - - 
fern! 2nd iriode of' f i - ? t i o i ? .  The ez,,s zre ~ r e r - 3  nus?erou.s 2nd z r ?  f i x e d  

lig?.t l .y t o  t h e  v e n t r z i  s u r f ~ c e  of t h e  body C O ~ J ~ T E ~  by 2 2e l i ca : e  c ~ u c ~ i d  

~.. r .  .. 7(,-- 3l,;.ri: 2 ti;? y e r i o d  of i r L c u b a t i o n  the p . r ? n ' i  l e e c h  2,tta.ches 

. . i t s e l l  f i r m l y  n r n  1s v s r j  102th to l e g v e  i t s  r e s c i r y  i j l s ce .  I f ,  ur:- 

2:r r?.lci? c i r c u r ; ~ : a r i l . ~  - -.,, f o r c e  t; ~ ~ . s e d .  l e l c h  sol's t ; n a c i o i , s i j  I;y 

k o t h  s u c k e r s  t3 i t s  s u p p o r t  ?nc! c u r i s  tkie r;1:-,r.gins of t?? to:iy ii; 

s ~ ~ c h  2- KznrLer z s  t o  e k c l o s e  t3? e-:<<:s o r  young. A s  the  r e s u l t  af 2 - d 

s tru.gi; le t o  re--ove t!:e b r o c d i r ? ~  l e e c h  tl.;e 2;~s are z e n e r s l l ; f  cletz~ch- 

-3. z2d a r e  t?!ez s o ? l e t i r e s  four.5 tr. b e  r i ' o e r e n t  t o  t h e  S S L ~ ~ ?  O r  g l a s s  

of t i le a q u a r i u ~ ? .  sgz - ivs  t l.i?:-;_ich t k e y  b.?.ave been  p r e s ~ e ?  . l -  nzn f o r c i b l y  

re:.oVed frorr .  t k e  e g j s  t k e  l a e c h  -:/ill usu.- l ly  2nd r e t u r r ,  t o  them. 



Plate I11 

Figure 1 Anterior ten somites of Placobdella hollensis 

showing the location of the eyes, the sensillae 

and papillae. 

Figure 2 Anterior th3kteen somites of 2. montifera 

showing the head, location of the eyes, sensillae 

and papillae. 

Figure 3 Anterior twelve somites of $. nediculata 
t 

showing absence of eyes and other markings. 

Figure 4 Anterior twelve somites of 2. ~arasitica 

showing position of eyes. 

Figure 5 Anterior ten somites -of 2. ruirosa showing 

position of eyes, sensillae and papillae. 

Figures taken from Noore (1912) 



Plate I11 

P. hQl. - lensis 

Fig. 1 

P. pedicul- - 
Fig. 3 

P. montifera - 
Fig. 2 

P. parasitica - 
Fig. 4 

Species of Plac obdella 



P l a t e  I V  

F igure  1. The al imentary t rac t  o f  G. s t a ; m a l i s  show- 

i n g  t h e  s a l i v a r y  glands on t h e  r i g h t  s i d e  only,  

the  s i n g l e  p a i r  of g a s t r i c  ceca  and the i n -  

t e s t i n a l  ceca.  

F igure  2. The al imentary  t r a c t  o f  G. fusca  and por t ions  

of the reproduct ive sytem. The s a l i v a r y  glands 

a r e  shown on t h e  l e f t  s i d e  only. There a r e  

six pairs of g a s t r i c  ceca a d  f o u r  p a i r s  of 
L C 

i n t e s t i n a l  ceca.  

Figure 3 .  The a l imentary  t r a c t  of G. complanata , the  

l o c a t i o n  of the b r a i n ,  and p o r t i o n s  of the 

reproduct ive  system. Seven p a i r s  of  more o r  

l e s s  brcched g a s t r i c  ceca and f o u r  p a i r s  o f  

i n t e s t i n a l  ceca are shown. 



Plate ?X 

Fig. 1 

G. f l~ sca  - 
Fig. 2 

G. complanata - 
Fig. 3 

La- 

Alimentary tract i n ,  Glossiphonia 
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F z ~ i l y  I c h t h y o ' s 5 e l l i d 2 e .  ( f r o 3  ?'oora, 2.51:) - 
l t e c h e s  of s r s l l ,  nedium o r  l a r z e  s i z e .  Form zquci? v s r i e d ;  s h o r t  

znt s t o u t  o r  e l o z g a t e d  s c d  s l e n d e r ,  t e r e t e  o r  Ce:2ressed, v s v ~ l l y  

:tore 2r l e s s  d i v i 5 s d  i n t o  a riarro7:.er r f l t e r i a r  ~ n 2  En e x a ~ r i d e d  ; o s t e r i o r  

:'32;i@r?.?To d i s t i r c t  c l i  t e i l u z ,  buc d i f f u s e  c l i  t e l l s r  glar i5s  r b ~ r ! d ~ . n t .  

- ;t;rcents s n o o t h ,  o r  %ore  r a r e l y  : :a2 i i lz ted ,  of t e n  p r c v i 3 e d  x i  th i z t e r -  

- -  c ~ : L s z . t i ~ g  v e s c i c l e s  o r  : i l ls on a c e r t 2 . i ~  nixi,ber sl s e s a e r ~ t s .  
I- - 

C:z l~ le t e  s o 3 i t e s  w i t h  2 t o  14  a z c u i i ,  g r e z t l y  v a r i e d  i n  s r o s o r t i o n s .  

P o t h  o r z l  zncl c z u d s l  s u c k e r s  usual1-j l a r g e  2nd <ec; ~ . c d  Tore  o r  l e s s  

,-r2-. . iner?tly s e t  o f f  on _:edicles .  33-es 1 t o  Z g z i r s  - r. i J e 1 ~  sei'z r a t e d  

,- .- . s s t e r i o r  ~ - ~ z r " ,  of h?.:,d, o f t e n  z t s c z i t .  Zye s p o t s  o f t ~ ~  oc  c ~ u d s l  

r .  U - ! i @ u t i  r . . ?  g r o b o s c i s  . s  i n  7 l o s s i r h o r i ~ j e e ;  s:or-!?ci s t r y i z h t  

~ r , ~  Yua i ly  simy:e, o n l y  r ~ r e l g  c i t h  le'srsl c e c a ,  an? &sir 2:. 12rge 
L C 

g;c t c r i c r  , a s t r i -  c e c a ,  v~rio1.jsl:r zn", s: : :e t i~es cor:l_;-e'si;r ; jn j tcd.  

-1  z - -Lvely S ~ P Y  , t h e  e$idi<i;,j-rr,us s n ~ i  e j a c u l e  tor2,  5 i ~ c  L :~ ,uc> co_n_vol- 

-2.t.. - , ?5,-j.i2g iri  ,c.p z - t r i ~ j ?  th2 -5  :.>I..;,- 7cz s i!::i:,le o r  ?;!~-rz 331. I ~ S S  c 0rilf311e~ ; 

. i f  2 .  ? v i s 2 c s  ?=^ i red  o r  v n i t e j  i n  t o  cr,e, ;,-rifijrz a r  A A 

L - - _; l . ' -9 i ikr ,  ~ f l e i r  ' :uc ts  s i  ,;I€. : ? j ~ s  l s i 3  in .dsij.allj et:.lked cocoons .  

C'r.iff ly s e ~ i i i - p e r ~ z n e - n t  2 2 r z e i  t ss  0;2 f i s h e s ,  s < ~ r e  ti-!les c r ~ ? s t c - c e a ~ s  

iqes r ly  e l l  e r e  r s r i n e .  P i s c i c o l a  2 3 2  c l o s e l y  r e l e i e d  j e y L e r a  o n l y  

f c x 3  on f r e s h  w s t e r  f i s h e s .  

Genu.s A c t i r o k ~ e l l a  7::oore 

--. 
I-.- < h e r  s l e n d e r  znrj. e i o r  ::-s.ted, a o d e r a t e l y  de!;resse,:- o r  ;;z-lf r0ur.d. - 2- 

3ri: 1 s u c k e r  ~ l i k . i - t l y  4 ??ve l o p e l  ; c - . u ? ~ , l  sucl;er l a r , : . ?  + e - ; ,  , 2nd $ro-  
J 1 

y i i  -3  -:i t h  2 c i r c l e  of' cu-1ercss y a r r i n ~ l  pizqillae ;g,j ; le r5s .  A feTT., - 
.,-.1 ;~2ilIze, S O T C ~  xe2iz.r;. ' t o r x 1  ?:l:?;slete s o n ~ i  t e s  of s i x  1-~1-ie~u.zl r i r - g s ,  

3 ; r c c  s ~ e  ?sir c c  II1, v n i t l d .  ?"~.r.:-c~-=,?l S C ~ ~ V Z T ; ~  - : : ~ ~ r ;  c ?.if iuse; 0 --a- _ _ _ _ -  L . .  
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g ~ s t r i c  c e c a  seven  p z i r s ,  b r m c h e d .  G e n i t z l  o r i f i c e s  s e p r a t e d  by 

f o u r  r i n g s  ; sperm d u c t s  l a c k i n g  long  l o o p s ,  m o d e r a t e l y  coclgac t . 
Snzz.11 blood-seeking l e e c h e s ,  ,?ro&.bably 2 a r a s i t i c  on f i s i i e s .  

A c t i r , o b d e l l z  i n e q u i a x c u l a  ca Yoore 

The Lake Pep in  specinlen measures  1 2  xi i n  l s n g t 5  sr:d hsc n e a r l y  

:he f o r -  of t h e  t y s e  e x c e 2 t  th.3.t t h e  midd le  r e g i o n  of the body i s  

oze?:hzt " i d  ened . The f o r x  i s  s l e z d e r  m d  d e p r e s s e d  t h r o u g h o u t ,  1x;ith 

:he d ~ r s a l  s u r i a c e  cocvex ,  t h e  s e f i t r a l  flat and _r,ar:ir_s sharp. 

-he b r e s d t n  i s  n e z r l y  equal o r  some-.-:hat z r e z t e r  if- t?e z i d d l e  r e z i o n ,  

l-,~'', c o n t r z c t s  sll.:?'denly a t  t h e  ~ 3 o s t e r i o r  ei1.i t o  cons? i tu te  the E a r r o w  

y e e i c l e  of t h e  c.3nspicuous cau4z.l s u c k e r ,  and 2.5 t h e  z n t e r i o r  end 

7 . .  L '  ,-. - . - , ,,lc L L  e 12sr,l:;n of 5 zlossig%ozl_id.  r o u r  so~ites 3f sinl>le  s t r u c t l ~ r e  - 

T - v - ~ c T  _.. _ _ - + -  i - o t ~ )  i t s  C C - . : - G O S  j  ti^)^, the ~ ; o s i ; e r i o r  .j.-.ntral riy 'geir.~. f ornled by - 

- So:;-:? d ~ t ~ , c ; ~ ~ d  ; i~mc, l - . ' ;  c e l l s  r;cc?jr c.-.ldaS 2fiL:i 1-3 tz rz . l  of' t l : is  

c ~ s i  t i a n .  

7:2ros t re~!i~.rkz'r,l-e o f  a l l  the e x  teri ls , l  fez t l -? res  of this l e e c h  i s  t h e  

-c::ostcrior s u c k e r .  I t  i s  nuch ~:!ider t ' c l , ? . ~  m y  2art o f  the ' c ~ d , ~ ,  l a r g e l y  

' ~ e e  A -. zround its ectire c i r c u ~ n . f e r ? z c e  3n?. su2;orted b;f a carroT?i c e n t r z l  

- ! . . , ~ i c - e .  . 7 The v e n t r z . 1  s u r f s c e  is ~ r e r ; ~  j z e p l y  cugped and t h e  rirn s o r e -  

~,-:%st c o n t r z c t e d ,  rn%l.rir;g the ,3ie~e t e r  of t 3 e  o:ser!in,z s o ? ? e w h & i  l e s s  than 

',1-&2t of the i r 1 t e r ~ z . l  c?.vi ty. Fro::! ti,e i n t e r n z . 1  f a c e  of t h e  s u c k e r ,  a 

s l n r t  d i s t z n c e  b a c k   fro^ t h e  s h a r ~  m s r z i n ,  s p r i n s  3bou.t t h i r t y  s l e n d e r  



f i c g e r - l i k e  p a 3 i l l a ? ,  w?:ich 2 r o j  =c t x o r e  o r  l e s s  f r e c l i ~  b e ~ ~ o n d  the I 
r z r s i n .  a 0-zing t o  t h e i r  c x t r a c t i l e  n a t u r s  t 3ey  yarg,ar l e n g t h  I 
l i a m e t e r  b u t  v~hen ~ x t e n d z d  t h e  l o n s e s t  z r e  abou t  . 4 - . 5  mtn i n  I s f i g th  I 
2nd akout ,1 =a. i n  d i a n e t e r .  S s c h  on? c o a t a i n s  an axial  glacd d u c t  ~ 
Ir 5rou.p of d u c t s  sxrrounded by a s h e a t h  of x u s c l e  f i b 2 r s  7,vhicb s i ~ r i n g  I 

L' fro21 ~ n e  nuscu- ler  r i d g 5 s  ;?-ssing r a d i a l l y  do7>:n t h e  in i izr  s u r f s c e  of 

;he sucke r .  The g l zn6  d z c t s  a r i s e  frog a c i r c l 2  of ::;hitish s g o t s  

zrranged. arounci t h e  sucke r  abou t  mi.r?lrnajr betweer; the rfiargln and t h e  

~ e c i i c l e  acd .:;.?-iz'n r z i s e  t3e o ~ t c r  s Q r f a c e  i n t o  2 s l i g 3 t l ; r  a s r k z d  

5 a c i r c l i n g  rid-ge . 

-4 x e d i a n  seri?s of r a t ' n e r  2ro<-lil?er:t c o n i c a l  > z p i l l a z  ;ti"; t h e  

lac ;  d i a z e t ~ r  o Y h 2 i r  ~ 1 b ; t l c z l  3-- = s e s  2 i r 3 c t e d  i n  c k e  lo9 ; i sud ina l  

.:~:ie 3f t2:e l e e 2 3  occur  on a n n u l i  53 an3 k 5 ,  I n  thi: Lake Fepin  
L 

c;ec::aen thsse - .a i~ i l iae  bedin 3 2  VII I35  a:15 c o n t i n u e  t o  7237123; - 

.:z t 3 e  t ype  th. ; .  are d i s t i n c t l y  developed on ly  ~n t h z  s o x i t e s  XI 

t t s  'IT-7.l inc lus iv : .  Iii tkLe r,ei:Jr exzn;lple 2 1 ~ 3  trazes of s g a r a - ~ z r g i n a l  
- .  

,- ,- p i 7 ,.-, r n t e r a e d i s t :  s e r i e s  o f  o a p i l l a e  a re  'faun:?. 02 th.2 s o - ~ i " ~  of ,Jce 

- ? . r  1.l l;i.,is 32s.; :?en on 211 3f C,>e so - i t e s  ~::;7_ b o t h  ~ , ~ r ~ . ~ ~ ~ ; .  2nd 
-u i\ 

--- L 3 - Ti_;;.y it :r.i 1 1  -ce s e e s  t 3 5 . i :  s e n s i l l e e  _"lay? ;fie 2rran.g- 

rii:t c h t r s c t e r i s t l c  of the Clor;!zi;1;or.i<ae, ' ? r e l l  d ~ ~ ~ ~ 1 3 2 ~ ~  rizg~ of - 
sxz - l l  sense  o r p n s  2 r e  v i s i b l y  on af lnul i  '22, b3 and 5 5  of e a c h  of , 

t?;i  c o n p l e t e  soln i tas  2x7. a r e  more rrr l e s s  2 i s c e r n i b l e  jn 211 2rim- 

c;- a c n u l i  2nd -ore corn2rehensive d i v i s i o n s  throu.ghout $33 bo?,y. 

S o n i t e s  I ,  11 aid 111 ars  22-ch a n i s m u l z t e ;  TV i s  z l s o  I r a c t i c -  

a l l y  m i a n n u l a t e  but shoy?:s some s i g n s  of d i v i s i g n  ~ S o v e  in " ~ n e  

F e ~ i n  e x z ~ p l e  and belo.ri i s  l z r ; s ly  u n i f z l  wirh ? T .  The ??. t ter ,  t o -  

gech?r  :l;it:q TI 222 i n  t h e  type ,  T I 1  a l s o ,  i s  b i ~ n n u l s t , ~ ,  ss i n t e r -  

?sti>--- faatl;rc 'seill:-r 
CI --a t 4 e  rz-tiher lsr-nr 3- s i z e  of secon:3 aci2:~Z~~s. 
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Somite VIII i s  q u a d r i s n n u l a t e ,  b e i n g  composed of al,/a2/55/'06, t h e  

Iftt?r two being 7er.Y narr ;v.  So??lites IX t o  ,XU? ii1clusi;re 2Ej'. b e  

r?garde:?  as c o n p l e t e ,  b u - t  s o e e  i n d i v i d u a l  v a r i z t i o n s  z r e  e x h i b i t e d  

end e s p e c i a l l y  t k e  f i r s t  trvo and tha2 l a s t  a r e  t r a n s i t i o n a l .  In  t h e  

o r i g i n a l  s p e c i n e n  t h e  c o z p l e t s  s o m i t z s  a r e  s e x z ~ n u l a t e ,  t h z  f u l l  

:~u%: '~er  of secondzry  s n n u l i  b e i n g  devz lo2ed ,  b u t  of v z r j  unequz l  

j ~ e .  T-,r o  a c c u l i  f b 3  and b5)  a r e  e ~ l a r ~ e d ,  t h e  l a t t e r  :!;ost s o ,  

zn.3 b e s r  t h e  d o r s a l  c u t a n e o u s  p a p i l l s e ,  and. t k e  f o r g e r  n e t a n e r i c  

s e n s i l l a e  s s  ; ? / e l l ;  bl,b2 2nd b6 s r e  s b o u t  e q j ~ a l  azd b4  i s  t h e  snzll- 

e s t  of 2-11.  T k s  s n e l l  a n n u l i  bi, b4 2nd b6 a s p z r  t o  be e n t i r e l y  

unz-dorned, ~ ~ h i l e  b2 l i k e  t h e  l z r z e  p s p i l l a t e d  a c n u l i  e x h i b i t s  a 

c i r c l e  of s e n s ?  o r g z n s .  The c o n d i t i o ~ ~ s  i n  t h e  nen specircen a r e  

eSc 2 - L ;  .-. 
L -,.. ‘a. 2 L s l l j r  t3:e s a -  , , b u t  t h e  so31i t z s  s r e  sorfiemhat f ~ r t 2 1 e r  e l a b o r -  

~.t?2.. The r e r a s i n i n s  2 o s t - e n a l  sor?.li:zs :<ITTI ~ n d  IWTII ere tjrpicr-1- 

l;~ t r i z n n v l z - t e .  TKO ~ 2 o s t - r n a l  z n n u l i  a r e   resent i l l  tke  type  ar?d 

f a u r  ia  the  nex; specimen.  

A. 7 3. Z~^c j  ;...,?.nzt~-hiczl f 3 - c t ~  glez,iiei? f rl~r?.  lie L.-?l<s ?3_0Ln s : ? ~ c i l ~ e n ,  - 
t h ~ u y h  v e r , ~ .  f r z z n e r l t ? r y ,  - s r e  ~ e v e r t : : > e l e s s  of gre5 . t  i i l t e r e s  t ;  f o r  

i t  - v i l l  '35 s - z n  t h a t  i n  s l l  e s s e n t i a l s  t h e  r l i r n s n t s r y  c s n e l  i s  eon- 

s t r l l c  t e d  on t h e  c l z n  ? r e v a l e r t  in t h e  ~Glossii~?toni,4.se.  The p o s i t i o n  

of' t h e  mouth 2t the extreine z n t e r i o r  ~ n a r ~ i n  of t h e  o r a l  s u c k e r  i n  

s o n i t e  IT,  o r  perhaps  even i n  I ,  i s  p a r z l l e l e d  i n  t h e  Ich thyobde l -  

l i d z e  o n l y  i n  ??otostoaum. -- The p r o b o s c i s  i s  lonz: 2nd s l e ~ d e r ,  r e a c h -  

i n ~  when r e t r a c t e d ,  f r o ~ ~  TTTI t o  X ,  rt i t s  3 o s t z r i o 2  ~:id r 2 c e i v i r g  

z g p a r z n t l y  t h r z e  p s i r s  of s l e n d e r  d u c t s  f rom t h e  s 2 l i v a r y  g l a n d s .  

31e l a t t e r  c o n s i s t  of v e r y  numerous s m e l l  s l a n d  c e l l s  s c a t t e r e d  

d i f f ' u s e l y  211 thnouzh t h e  p r e c l i t e l l s . 1  s m i t e s  a s  f a r  a s  t h e  head .  

The esophagus  i s  s l e n d e r  and d i s t i n c t l y  d i f f e r . . n t i ~ t e <  f rom t h e  

~ t o ~ z c h .  -4t l e a s t  s i x  p z i r s  of  w e l l  marked, l o n g  and s l e n d e r  
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g s z t r i c  c e c a  a r e  developeci ,  z r i s i r i z  i 2  s o x i t s s  X I V  t o  XI;< i c c l u s i v s  

Pcf 3 r t u n ~  :elT/ v . t h ~ ; r  -J 21.2 e z 2 t y  a:ld si2runksn and 92 ~ c c o i l p t  of t h e  fig?- 

e r , ~ o . s  gland- c e l l s  l . ~ h i c k  f i l l  t h e  r 3 g i o n  d i f f i c u l t  t o  s e e  c].ezrly, 

k11t they  a r e  c e r t z i n l y  sorne~:~hat b ranched  and e x t e n d  f z r  f o r a a r d  t o -  

-?[zrd t 3 e  rzr-ics = of t h e  boziy. Those af t?ie l z - s t  2sir z r e  l o 3 2  m d  

- 7 v 5 r L e c t 2 d  .,- and 2x tend  a s  f z r  as xPII, l s t s rz l  b r a n c h e s  a r i s i n g  i n  

.-ch i ~ t e r v e n i n g  soni-L3 i n  t h e  character i s  t i c  G l o s s i g h o n i d  i ' z s h i o n .  

m - , ,  . .  i ~ t p ~ t i . ? >  - ,ab,~,u is  2 n a r r o w  t~1.S32 :.vhich ;;rs,dually t a p e r s  t o  t h e  anus ,  

end sshov~s t h e  d i f f e $ ~ t i a t i m s  l ~ s u a l  i n  t h e  hi,-hzr g l o s s i 2 h o n i d s ,  

- .  
i n s l u a l n g  f o--.r 3cr.irs of g r x z i - c e n t  s l e -?$z r  c e z z  !:{kick ?.rise. i n  so -  

..-:fes YX t o  :.<:iuIf sn-i l i e  d c r s ? d  of  t h e  l-- .st  ;?ir oi' ~ a s z r i s  c ? c a .  

f i r s t  two E:Z 52nt  Corxa r3 ,  eclarged a t  t n e  end ar,5. soin^e~!vQat 

- .  aQ: - . i~ i3ed ,  t h e  t h i r l  is b e n t  -c2ckward 2nd s 1 1 g h t l y  l o b u l z t e 2  ~ n 2  

the l a s t  iS s i ~ . _ l e  a,?!' d i r e c t 2 2  r a t h e r  s t r o n ~ l y  cziuclad f ' r o n  i t s  

- i -.in - - <_ . The a_. is i s  s i t u a t s l  ,z.t t h e  2 o s t z r i o r  n r r2 i -n  of ;CIVII ,  
. . Fn :?is c z s e  l:~:;ni:l t h e  lixifs of  thzt sorg i te .  

T T t r y  l i t t l e  -?f vr lup  b e  -r._z.je of t)le inter::zl 2 e ~ i t z . l  D r c ; . 2 i i s ,  

-n--- i 

,-it; . J e s t ~ s  ar? , l o t  cer tz . inl i7  : ' , i s c e r c i - ~ l e .  T4:erz i z  a -?::.ir o f  s h a r t  

..- : .j< . - sserm. s s c z  4crxvded z i t k  s>errr.r_tozoa e:ctzndirg I ' rorn the  p o s t e r -  

l :r 1 i : z i t  of s < s . : i t z  XI11 t o  s >oin+,  j u s t  a D r 2 ~ s t  ~f t h e  r r a l e  t ' u r j s ,  

- -:.ere t h e y  1326s i r r t o  t n e  nerr3::;2r e j a c i l l z t o r y  ,:;;lets v:rLich c u r v e  

zround t h e  a r t e r i 3 r  face o f  tk?  Fl;.rsa to;!?zrd t h e  n e d i s c  p l a n e  and 

t k e n  k e n 3  dorsa-5 2nd c z ~ d a d  t o  t?~? summits of t h e  ~ r o n i n e n t  n e a r l y  

m 7 s ~ h e r i c z l  , r o s t z t e  corn:;a. ine  I z t t e r  o2e3 on e ~ c h  s i d e  i n t o  tyLe 

.i.;rlJ!:l - of t h e  small b i ~ r s a .  T h e  ~ v z r i e s  zre ez lpyge( i  ~ ~ r i f o r v ~  30.2- 

i e s  -:~hich l i e  r z t h e r  ~ i a 2 e i y  s e 2 ~ r s t ~ d  j u s t  c a ~ A s d  09 ';he s_ner_m_ s2j.c~ I 

> 

fro:? W e i r  ar: t e r i o r  3nIr_rgec! ends  nar row ovic iuc ts  pas.J zesizd 5.nd 

s l i g i - t l y  cepi;zlad t o  t':~e f e z s l ?  o r i f  i c e .  The e>:ksrnzl -:zci!-,zl o r l -  
4 

f i ~ 3 ~  s r e  s i t u a t e d  i~t t h e  2 o s i t i z n s  u s t ~ s l  i n  l?iz'r...tr < l , . ) ~ s i y h o n -  



i d a e ,  t h e  a s l e  a t  XI/XII, t h e  f r n a l e  q l r o x i m a t e l y  a t  XIIal/33. 

Y e p h r i d i o p o r e s  a r e  q u i t e  e a s i l y  d i s t i n g ~ i s h a b l e  an t h e  , o s t - c l i t e l -  

121 c o r q l e t e  s o n i t e s  j u s t  9 n t e r i o r  t o  t h e  s e n s i l l a e  l i n e  on a n n u l u s  

b3 2nd 7.vell m e s i ~ d  of t h e  x a r g i n s .  

Accord ing  t o  t h e  l a b e l  t h e  !!innesois specimer.  :Yas c o l o r e d  Green 

d~ring ?if e .  I t  w a s  gu rqed  f r o g  t h e  bo t tom of Lake Pep in .  Xo th ing  
i s  Icrio~.vn of t h e  h a b i t s  of t h i s  l a e c h .  

A c t i c o b d e l l a  afinectens ?2oore(1305) 

riFost i n t e r e s t i n ;  of t h e  l e e c h  col1ec t io : l s  i s  a s_oecimen, f o r -  

t u i i z t = l y  me11 p r e s e r v e d ,  of 3 r,e;Y s 2 e c i e s  of A c t i n o b d e l l ~  :mhic'n, 

t o g e t h e r  .;i th &, is ieqaizni- iulata  c l e a r l y  shol~rs that t h i s  genus b e -  

lon;s t o  t ? ~  : > l s s s i 9 h o n i d a e  2 2 2  fiot t o  t h e  1 c h t i l y o ' ~ ~ J e l l i d z e .  A t  

,. ,cs - i ; r e s e n t  t i 2 2  i ?  s e e m  e v i d e n t  tha t  Ac t in -_ -%el l a  z p $ r ~ r c l ? e s  

? ' l r c ~ b - l ? l l a  T.CF 5 c l o s e l y ,  e s > $ s i a l l y  i r ~  t h e  c h a r a c t e r  of tile r e -  ---- 

g r o d u c t i v e  o r p z s ,  s a s t r i c  c e c a ,  2nd s e c s e  o r s a n s ,  whils i t  d i f ' f e r s  - 

s a c i e s  of E z ~ - - ; : d e l l a  -. , -nota7~l;r 2. -phz le ra  znd 2.  ~ n t i f ' e r a ,  pos-  

s e s s  3~1211  ~ c ~ ~ l ? ~ i : , ~ . l  s a p i l l z e  '39 ;h.le c a u d z l  s u c k ? r  i:: 3 f u r t h e r  i n d i -  

C '  c z ~ ~ o n  of r e l z - t i  ~ n s h i 2  which  a sy  e v e n t u x l l y  n e c e s s i  ts  t e  a 3 e n e r i c  

; r ~ u 2 i n g  s o r ~ e a h z t  d i f f  e r z n t  f r o a  that  h e r e  a d o 9 t e i .  

8. z n n e c t e n s ,  l i k e  A. i n e q u i a n n u l a t a ,  i s  a sml l  b l o o d - s u c k i n g  

e l o s s i p i ? o n i d ,  tize t y e  of ;v'llich i s  9:~i. l o n g ,  :-PJI~. -A-ide, 2nd. a b o u t  
u 

1 .  h .  The g e n s r a l  f o r m  i s  much l i k e  t3at of G1ossi: ;honia - 
f ~ n s c a  b u t  c o n s i d e r z ' b l y  n o r e  s l e n d e r ;  t h e  body i s  s t r ~ n g l y  convex 

above ,  f l a t  be low,  t h e  r eg io r i  of gastric c e c a  aboi l t  half rourzd; The 

;-lpz,4 ens, ~ r i  t h  t h e  s u c k e r  s n 3  aou. th,  have t h e  t j r p i c a l  ~ 1 o o s i ; ~ I i o n i d  

form;  and t l ie t h i c k ,  i ~ r o r n i n e n t ,  hemispherical c s u d a i  s u c k e r  mas-  

u r e s  1 . 2  X I .  i n  3 i a n e t ? r  z.nd i t s  2 e d i c l e  is  c o n t r a c  t e j  znd c e n t r a l -  



17 z t t a n n e d ,  i n d i c e t i n g  g r e e t  n o b i l i t y  i n  t h i s  r e g i o n .  The nar- 

,.inal p a g i l l a e  of t h e  c a u d a l  s u c k e r  for; ._  z r e a d y  means of  d i s -  

t i n c  t i o n  b e t x e e n  th i s  s p e c i e s  m d  h. i n e q u i a n n u l a t a ,  f o r  li?hereas 

the l a t t e r  i ;ossesses z b o u t  t h i r t y  v e r y  2roninen. t  p i p i l l z e ,  A.  

z r n e c t e n s  h a s  abou t  s i x t y  much s ~ a l l e r  ones .  They z r e  c l e a r l y  

continua ti or,^ of '  r a d l a t i r i g  r i d g e s  on t h e  v e n t r a l  s u r f a c e  of t h e  

s ~ c 4 z r  2nd hz-ve t h e  sa:x s t r v . c t u r e  sn2 r e l s - t i o n  t o  conpec t 

z g g r e g a t e d  g l e ~ d s  as i n  t%e  t y ~ e  s p e c i e s .  These g l s n d s  fo rm 2 

conspicu.ous r i r g  a s h o r t  d i s t e n c e  f r o x  t h e  mzrqin 02 t h e  s u c k e r ,  

t h e  d o r s a l  s u r r r c e  of :,vhich t h e y  e l e v z t e  i n 2 0  2 c i r c s l e r  ri:i ; e .  - 
- 

,' r r s s ~ o i l d ~ u c e  viit'r.. s ~ s l l e r  r-cd x o r e  c u z e r o u s  p e 2 i l l a e  t h e s e  - - -  

;Issds c i i f f e r  f rom t h o s e  of A. inecuisnnul&&, 2nd a t  ~ l s c e s  t h e  

~ o ~ : i n u i t y  of , ? ~ e  r i c y  i s  i c t e r r u k t e d  by t h e  abserlce of s e v e r a l  

I S  

! i z r  of v 2 r y  l ~ r z e  2nd cocs_:icuoc.s e y e s  e r e  s i i v p t e d  --  - 
nn s o r i t e  1.11, -::ith t h z i r  p i p c e n t  c u j s  ir, c o n t a c t  afid ur , i ted  i n  

r i e  ~ i d d l e  1 i r . r  ard reac i . i r ;  i n t o  IV. I ~ z ~ e B i s t e l j i  2i.tir.d the  e y e s  

is 2. l r r z e  z g ~ r e g e t i o n  of r e s e r v e  c e l l s  e x t e n d i n g  over  t,l:e rniddle 

2 : w t i o n  of so~..i ' ies N ~ i i d Y  .zri?: :fnsr=ined by p i ~ 2 z e n t  c s l l a .  B six- 

i l ~ r  p e i c h  occ;rs on s n c u l i  VIa3 zr3 V I I a l ,  and o t h e r s  & r e  d i s t r i b u t -  

e I - nu.ch es ic 2. ~ h a l s r a .  ?be p o s i t i o n  of t h e  g e n i t a l  ;ores i s  q u i t e  

s i n  F l a c o b d s l l a ,  t i le i r ~ . l e  o r i f i c e  teir . ;  s i t u . ~ ; e d  b e t s e e n  t h e  s o m i t e  
I 

-1 and X I 1  and t h e  f e m s l e  be t -een  t h e  second 2nd t h i r d  ~ r i n a r y  onnu.li  

o f  X I I .  The ELUS i s  b e h i c d  X W I .  

The n e t z n e r i c  s 2 n s i l l z e  a r e  Trery obscure  oc  ths v e n t r a l  b u t  e a s -  

i l y  d - i s t i n g u i s h e ?  on t h e  d o r s a l  s u r f a c e ;  t h e y  p r e s e c t  ~ u i t e  t h e  

e r r r r g e n e n t  t y g i c a l  of t h e  fiini1.y. D o r s s l  cut;r.eou.s g a l i l l a e  a r e  

; lso .:ell :'leveloged f r o n  s m i t e s  XIII t o  X;OrI i n c l u s i v e ,  t2:e 

l ~ . r z e r  ones c:zy b e  t r r c e d  f e i n t l y  e l i t e r i o r  of t.ke g e n i t a l  s o m i t e s  
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z s  f z r  foriiiard- as TI. -4s i n  &. ineavia!v?nula ta  t h e  s t r i c t l y  median 

s e r i e s  i s  b y  f a r  t h e  most  c o ~ s ~ i c u o u s  z , d  d o ~ i n a i : t  : ~ c s -  zrid;.is:xe- 

; r e s e n t e d  on t h e  comple te  efid t y 2 i c a i  s o r r i t e s  by a lzrge 2 a p i l l a  

on t h e  a n n u l u s  b3 and a sonewhat sim411er one on b5. 3n XXIII  t h e s e  

; ;ap i l lae  s u d d e n l y  b e c o z e  reduced  g r e a t , l y  i n  s i z e  arie by 7x7 hzve  

~ i s a p ~ e a r e d ,  - ; k i l e  r a t h e r  2ro:ninent d o r s o - x e d i a n  p a p i l l a e  s r e  c o i n -  

c i d e n t l y  6evelo;ed on ea.ch s i d e  and c o r - t i m e  t o  ;Q371. D o r s o - l z t e r a l  

; :rpil lar:  on b3 Ere n e a r l y  2s  c o n s t a n t  Pint n!uch s ~ a l l e r  as f a , r  b a c k  

2s s o ~ i t e  XPTI, end or, zz.ny of t h e  t y ~ i c a l  2 c o r r e s p o n d i n g  b u t  s t i l l  

s n z l l e r  p a ~ i l l z  o c c u r s  i n  a riore ~ e d i e n  s o s i t i o n  on l25. I t  w i l l  b e  

,.;oticed. t h s t  i n  t h e  z.rrzn;.ert:er,t of t h e  i?z;2illze, as i n  s o  rcany o t h e r  

c h z r a c < e r s ,  t h i s  s 2 e c i e s  s t r c d s  bet7:~eec A. i n e s ~ . l ~ - n n u l 2 t s ,  and Flzco'c- 

? e l l a  n lont i f  c;rz - z.nd 6 .  jchalerz.. 

Ir, t h e  m.-n2er ~ f  s u b d i v i s i o n  of t y i ~ i c a l  s o x i t e s  i ~ t o  ~ n n u 1 . i  h i s  

r., , y e c i e s  f o l l o r s  c l o s e l y  t i le  t y2e  of the g e m s .  T;?e f i r s t  p r i . i : a r j  an- 

r - u l ~ s  (21) i s  r > ? i ~ y s  ILLC?; s : c i l l e r  i k i ~  22 or 2 3 ,  -2d i s  ~ ~ ~ l ; l i i ~ l y  

i v i j e f i  in::? t7 jo ~ k . 9 ~ ' ;  ~ ~ , ~ ~ 1  9~ " - . - -  --c.:2.L lji P C ; U Z ~  r i nz s  ( b l  and F.) ; - 

the -;,riy:z-r:? z ~ c ? ;  1 ~ 3  (2Lz ) 1 2  - L l ~ j ~ ~ ~ ~  . . iy-50 2 L>:y zr; b e r i s r  r i n g  ( 5 2  ) , 
a'- 

.:;hit? l c e 3 . r ~  's'ii? ; a p i l l e e  zrii: r.let,=:-;erlc s t . c s i i l z e  ~ r . d .  2 r;i~c_il s - z l l z r  

. . ; o s t e r i f i r  ~ i ~ g  ( - ' ~ 4  1 ; t?i? Lhir3. >;rirfiary 2fi31.2lg.s ( 2 5  1 i s  ~ ~ : : : ~ ~ ~ - ~  

s i z e  an5 s u k : d i v i s i o n  t o  t > e  secs f i3 ,  2nd i t s  l ~ r r - r c r  z .%_ter ior  arlfiulvs 

('st)) b e a r s  t?.e 1 - , z p i l l e e ,  wl.;ile the sr-all ' ~ 6  i s  nu.l:-. 3 ~ i t e s  V I I  

t o  m-11 Z r e  cor:2le t e ,  ~ . l " L o u . ~ h  a3 i s  a l r e a d y  ;!~u.ch s i n a l l e r  t h s i  22 

ever; or! X)CI, E.~;C?- O1-i X X I I  th? fu.rrow b5/7;6 is c o t  c;uite c o z l s l e t e .  

92 XXIII 2-11  s e c o n d ~ ~ y  f u r r o n s  zr-  nes rLy  z b s e n t  2nd a3 i s  a s m a l l  

,7 ~ i . , - - p l €  r i n z .  .in X X I V : % l . . i s ' b a r k & y  sepz - ra t ed  frora a ;  XFr 2nd ,uX,zI - - -  
5 -p .r- '- - ,,, ~ y l z i c a l l y  'c , iznnulz. te ,  an2 s e v e r a l  o b s c u r e  a n n u l i  i n  t h e  c a u d a l  

; e< iCl?  rcprzsznt c c , s t ~ a ~ l  ~ 3 : ~ i t e s .  T 3 e  s ~ i f i u l 2 t i o n  of t$e e n t e r i o r  

i f lConpl?t?  so ; - ; i tes  i s  serg7 e l s a . r ,  2nd s;io1:is tila's e l 2 i ; o r a t i o c  h a s  pro -  

g r e s s &  f z r t h e r  ir. t h i s  s i ;ec ies  'shsr-1 i n  A .  i n e c u i z n n u l a t s .  Somite  - -- 
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k s s  21 u n d i v i 2 s d ,  TT is t r i z r , r u l ? . t e  -:; i~ 'r ;_ 22 :~!-ce~:;F:s: zc;l~r;;i ;ed, 

r? i s  b i an r iu l a t e  7;:'ith tile fl_rrrclT;; zl/& inc i i c a t e2 ,  I11 i s  ~ : b r ~ z < ,  

y r - :  2 t i c z l l y  und iv i3 sd  zcnl>.lus, z ~ d  I1 s c ' t  I tire s i ? ~ : , l z  - 253 ufi2 i v i d s d  

A few f e a t v . r e s  of t h e  i n t e r ~ z i  znz t~1~1y  EE;T '~72 L 3 t z l .  Tl,e s r o b o s -  

c j 3  s lef ider  an6, zs re t r r .c te3 .  i~ t h i s  s;;eciz!eri, -rer;&:es :rsz X I  t o  

1 .  The s e l i y e r y  slz,.;_ds s r e  of t P - 2  d i f f u s e  t;;e C C , T . ~  . - i f i t 0  

t2:e e ~ o p h z z u s  iz X o r  XI; the; z r e  2 r r z . t l y  <zveloi2ed s - ~  5 2 n s e l : :  

-,- - ,-n s ~ , l s d  b y  the s i d e s  of t h e  zli21entsr:. c z n z l  s s  fzr f o r x e r c  2 s  t h e  

z s t e r i z r  pa.rt of s o n i t e  YIII. 3 z c t l J 7  s i - . i i z r  g12nds E r e  2 e ~ ~ e l c i ; e d  

4 -  .,.-. lf,r re ;ri~-v-k~r~ z i o n g  tyie s i d e s  of' t h e  bo-<- -  tz so-;i$e - > -X I ' T ,  ku-t it 
a - 

- -. - - L:?;cossible t o  - ? e t e r r~ , i f i e  2 2 f i r - i t e i T T  J ir: the  e ~ s i r e  l e e c h  t o  1;~hat 

n' ~ , ~ t : r t  t h e s e  arE s a l i v z r y  o r  c l i t e l l r r  zr-cj, c-j.',zzeo;;s ~ i s n . - : ~ s .  i n e r e  

. . .:re - iven r j z . i r s  :)f 3:cre11. developed br:::cched c e s t r i c  c eca  z r l s l r -g  1~ 
L 

-3zi Es Y I I I  t o  XIX, ir-elusive, 2.rrzil;ed 25 i;? F l z c s - ~ ~ d e l l e ,  t.l;oush 

- L't 
. . 2 l a z e  2.c: c o ~ ~ ~ p l e t e l y  -rr~.~-.c3ed 2.3 i n  the  b rozd  f l 2 - t  s g e c i e s  

-7 t F - t  3212s. flr;e f F r g t  p z i r  h 2 - v ~  s l e c d k r  2-r;l;~rijr i ~ ' ~ e s  I..;qicb .. - rerckl 

: r3 t i e  iries ~ ' f '  t h e  r epo6u . c  ~ i v e  .ar;s.fis - i ; ~  L;;ls zy - :~ r i z r  sgd 

- - . . of . - I ;  t l ;e  s z ~ r , c t h  s z i r  r e s c h  i;z.cEkp:~.rS k e s i 5 ~  ;:i? i r t e s t , l - . e  t a  

7 ' -, - - .I;-_ :I,~ith f i v e  ' -2- terz l  l obes  i-/! so-;?ites XIX t o  ;ixilI, Tj:e cz;-raT,y 

., ' -. - --,---. cos t , e r io r l ; r  :op:eahz.t tor t : jol js  i p t z s t i r e  b-zrs I ou r  

~ i i r 5  o f  C E C Z  c r 3 ~ r j e r ?  i c t o  t i x e s  scrni tes  (XX t o  xJ-11). X l t i ? o ~ ; k  con- 

f o r 2 i n g  t o  ti-!e gzne ra l  type of th? r e$ roduc t i ve  12rgzi;s of P 1 ~ c O b 2 G l l z  - 
t i e  = a l e  s f f e r e c t  d u c t s  Ere core e l o ~ g a t e 3  sn4 s l e n 2 e r  ti:zn ir; 

. o s t  s 2 e c i e s  2 . ~ 2 .  rezci-. t o  a S I L ~ ~ Z  s2c  s i t u a t e d  GE th2 boun32ry t e -  

t s ? e n  X I 1  ecd T I I I ,  b e i n g  t k ~ ~ s  l e s s  colz?zet rzcr?  o>zn ir a r r a n g e -  

r e c t  t h m  i n  n o s t  s i ~ e c i s s  of F l scob2-e l l z .  The g e z t e r  ;)art of t h e  - 
siLus s y s t e a  xaz found t o  conf3r.i: i n  lxost rei2ects  t o  r v h ~ t  i s  fzund ig 

t 're GlosspT.onid~e g e r e r a l l y ,  one inlsortz.fit chz rz . r ; t z r i sL ic  '~e iy ig  3?325 

I cd' t h e  sl~. 'onar , j ; i~el  c i r c s l s r  sinus ~f the p o s ; e r i o r  sucke r  i s  connectec,  

,:..it:. "-- u e k i p ?  ,k. 2 . 2 ~ ~  '~y 15 i ,z-  15 r~c -2 i 5' + Y  -. r . r - ~  - 1  -. L:ie z-rizl ~ Z n u s  ' _ ^ A _ _ .  L - - _ ~  YQ. I . =AV . 
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Genus P i s c i c o l a .  ~ l a i n ~ r i l l e .  

s i z e  s z a l l ;  f o r n  s l e n d e r  2.nd e l o c g z t e d ,  t e r e t e  o r  s u - c c e r e t e .  

Fat? su.ckers  l e r ~ e  2nd e x > l a n a t e ,  t h e  p o s t e r i o r  u s a ; l l l y  3.eeply cup-  

z e d .  Complete s o m i t e s  of 12-10 ver3- s h o r t  t e r t l s r y  z n n 2 l i .  Sen- 

s i l l e e  E P ~  c u t - n e o v s  p z p i l l a e  v e r y  i n c o n s p i c u o u s  o r  a b s e ~ t .  ?yes  one 

sr t x o  p z i r s  ~ z i d e l y  s e p z r a t z d  on k a s e  of " h e z d n .  -4trF-:L s ic rp le  and 

i r i t s s t i n a l  c e c a  n e s r l g  c o ~ p l e t e l y  c o a l e s c e d .  F a r s s i t i c  oa f i s h e s ,  

b u t  o f t e n  fovnti f r e e .  

F i s c i c o l z  g u ~ c t a t a  ( V e r r i l l )  

1ch thyobde l . a  z n c  t a t2  V e r r i l l  ( 1 e 7 1 )  

9 s s c r i p t i o n  - The u s u z l  s i z e  sf t h i s  s i ~ e c i e s  i s  P r c ~  15 t o  2 5  

TE. l o n g  e r d  2 to  5 T-Y. i n  ,r ; .etest  d i ~ m e t e r ,  b u t  t h e  l ~ r y e s t  exan- 

> l e s  s r e  c a p a b l e  of exten?:  '; t o  a ~ r e z t e r  l e n z t h .  In zxtession tl.e 

- 7 i;ori.;i i s  c i r c l ~ l .  - r  i u l  c r o s s  s s c t , i o n  z.r-3. v e r y  s l e n d e r ,  - a . ; F d ~ s t ,  z t  t h e  . 

' ceg inninz  t, of t;:e 2 o s t e r i o r  t h i r d .  ','-S,ren c o n t r a c t e d  t h e  d i s t i n c t i o n  

-cet-: ?en  the 3 , ~  ; ? r i c r  zn2. j o s t e r i o r  r e c i o n s  of tile bod;/ i s  13i;ch ern- 

;yh.lelized 2 . ~ 3  t: 3 l s t t z r  'c,econres d i s t i r l c t l j .  f i a t t e ; . l e 3 .  > - l t h o ~ > g h  i t  

h e s  t h e  forz i  c ? ? r ~ - c t e r i a t i c  of t?-e :enus t?~? h e z d  is m1;ch s r ~ a l l e r  

2.7 ~ ~ 2 . 2  i n  t h e  T7~2;1 Icnoxr? I?. zeornetra .  - --- 

Only one 5 2 z . i ~  o f  e y e s  'n;~ b e e ~  3 c - t e c t e 6  i n  2 Isr.+.= ,.- n ~ s b e r  o f  spec -  

ip-ens ?i.lhich h a v e  beer? r e c e i v e d  f rom v a r i o u s  l o c a l i t i e s .  These hzve cor,s:;ic- 

uous pigment  cu:>s s i t u a t e d  in s o n i t e  f o u r  z.nd c o a s e ~ u e n t l y  c o r r e s p o n d  

t o  t i ie  p o s t e r i o r  eyeys  of - F. ,.;eornetra, which t h e y  reselnble  a l s o  ir! 

t k e  f a c t  t h z t  t h e y  l o o k  caudad ins tea .d  o f  c e p h a l a d  pLs .?o the  f i r s t  

gair of th r t  s p e c i e s .  The sxall2r p o s t e r i o r  p a i r  d e s c r i b e d  by Ver-  

r i l l  s o s s i b l y  had some of t h e  conspic l~ .ous  pigment  c z l l s  s c z t t e r e d  

. 3  ;c.roil~'r. the  l-ie2.d t k u s  s i rcu.1~ t i n g  e y e s  . 
9 ~ l - r i r ~ g  l i f e  t h e  p o s t e r i c r  s u c k e r  i s  w i d e l y  e,-(.pziiderl =..r!ci he!..:i- 



- .  L C  2 
. . 1 r k u  C ~ L ; . ~ - F . ~ .  J E S ~  z.??I,erior t o  i t ,  i s  the pir;.ut,e 2r:;ong. 2 

T > ~ ~  ,-- -=T; j - t2 ,.- 7 r c ~ i o n  ( c l i t ? l l u ~ j  i s  more o r  l e s s  c i i e t i n c t l j r  l i m j - s d  - 

I-,?; c n t e r i o r  z:zf y o s t e r i c r  c o f i s t r i c t i o n s  e t  t h e  iurrovrs  z.n5 X I I /  

rcs;.zef,ive_'~2-. 1- s o - r _ t r z c t i o -  X I 1  t- ~,:sre  o r  l e s s  r e t r ~ c t e c  

,?. . . -  j t7- rllr - <!-!e 2ord .e r  of XI11 sn3 21-1 tcree s o ~ i  t e s  cf t h i s  r e s i o n  r r e  

of s i r 2 l ? r  s t r l - ~ c  t v r e  t h a  t k n  ty;icz-1 c o r 2 l e t e  o::ss z d j o i n i n g .  C l i t -  

e l ; ? r  - ~ 1 z r : 3 c  ?.re - T r e e t l y  3eve lo2ed  2rid. f n r z n  2 t h i c k  l a y e r  J u s t  ;.-:ithip 

1 -  1sr:iti;diiir: l n u s c l e  l . v c r  en3 exter..l in; f r o r !  the c l i t e l l ~ l ~  o s r l y  V - -  

t 5  t i -5 ?Ci-;s . Tj:e;- r e  ~ r _ ~ . : = r : ; ~ e ~ .  is fol ; r  l o n ~ i t u c l j ~  r-1 b z g d s  G I ~  z ~ ,  s b  
d 

l u s  cE.  Yo e s c i e c l a l l y  aet2:::eric s e r s i l l e e  h s v e  t~:_= c e r t c i r : : .  i istifi- 
4 7 

>guishe? F c t  ~ u - e r o u s  s::all s e n s e  z r s s n s  2 r r a r ~ s e 3  i n  z r s n s v e -  r r o ~ ~ s  

c-.-;l+:te sonites h21.e t h e  fiill n ~ ~ . ? j e r  of t .ert isr:r  a r . u l i  (;1 t>e . 

. . Cl?) 1 e ~ z l - . p e 5  iir.r 1r- zeny one o r  t r o  of t h e s e ,  u s u e l l y  ic t?.e c e -  

ohalic t3ird cf the sorcit .e,  e r e  d i v i d e 2  i c t o  h o ,  rczkizr i n  tile I z t -  - " 

t e r  c r s e  i 'ourteer,  z n n s l i ;  b u t  i t  i s  cor_Eectior_ v:lt? t h i s  f e z t : l r e  

z n B  t h e  s i n g l e r  s o r i t e s  z t  the ends  o i  the body t h a t  t h e  v h r i a b l i t y  

o c c u r s .  

U n l i k e  A c t i n o b d e l l a  t h e  mouth i s  s i t u z t e d  fsr  b a c k  i n  ti-i oril 

s u c k e r  I: l l l /Fr c r  g o s s i b l y  i o i t h i n  t h e  l i m i t s  o f  IV. The ra tk ie r  

s h o r t  p r o b o s c i s  2 ~ 1 2 5  in V I I I  ;7Ll?ra i'. r z s e i v e s  th? s e v d r a l  d z c t s  of 

t?:e d i f i u s z  s z l i n a r y  g l z n d s  occupying  t i e  a r e - c l i : a l l i i l  r zg i , z .  
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~ h z  s t ~ ~ c e c l ?  $ 3  moni l - i f o r -n ,  c o l ? s f r i c t e d  i n t o  s i y -  s p h e r o i d  c'r;,31zb2rs oc -  

c ~ . i j y i ~ g  s o : z i t z s  XITT t o  XI:l: i n c l x s i v c  223. e n t . i r 5 l y  - . s . i t l ~oz t  l z t e r z . 1  

c e c c .  T32 last  oze  p s s z s  i n t o  2 lo-g  c a p a c i o : ~ ~  u n 2 z i r e 2  c z c s r ~  1::h.ich 

. . sho;;;~ :.lo .--ppzri-.nt t r z . c c e  of i t 2  3 ~ 2 1  orl;lc ? ; i t n n g - ~  vi . i t_ ; i  eli;-t 

s s c ~ ~ l z t F o _ . ; s  t o  a p o i n t  i ~ a e c l i a t e l y  b2: ieath  ti?? Z ; ~ U S .  The sto,~zc_;l  . . 

c e c : ~ . ~ ~  2.s y11~2c,t 3 2  e;lr!ec$e2, hz?,~e 2 $ r ; c i s e l y  si-fiil.zr :q i s ta l r )g -  
u - 

i c e 1  s t r u c t i ~ r e  and b o t h  have a Green  color.'ov;i:1; t o  t h e  j ~ r z s e : - ~ c e  of 

;;-l .~er3zs ':r:rislr,e3 -!>ig:?lent ~ 2 1 1 s  ic ty,r.sir -,f!zlls, i:-, ';cstifie & r i s e s  
A. 

frorl t ? ~  d 3 r s - j ~  of tk._e l s s t  z a s t r i c  c;:~.r.:l25r in xIx ' ~ j i  h c ~ f i s l ; ~ i ~ ~ e ~ -  

.-. c, 7 7 ,- - ? ?. - .  . . .  l i : .~  ?.~rsg,:! 3:: C,:?, czcy.21 f,l?r31;.:..?i3;2 t i l ; ~  I n n g t h .  At i l is 
3- 

. . co;,g-:,er,z.~;!lent i t  'cearj: e of --.'-?rt 2 !A J L  :..LQ~ : ) 3 1 3 i ~ : . - ~  .~~:~;^;i~l; i,,r~J.-;c.-. 
.L V ' "  

f 3 r . : ; ~ r j  . .?-->3::.t, if:; - - - < , 1 2 ? : =  ,.>.-.. i s  ? . . ~ ~ ~ g t ~ i ~ ~ i o : ?  zr12. ~21~,5:;3 of t;:>l;-F3 22 

5 ,-- .-. 7 - . ,- ,-. = ,, ,- :.. - - :.:. - y 2 ;  - .c'.Lr -,l" 2 3 z z .  -Lb--- -- - u bbL  

- .  ,. . - ,, ";."C", 
rp i ,=.-?? - - - u - b  G A  - P S  2213.2 f i ~ ~ e  g z i r ~  3f t ; 2 ~ t z ~  a l22~ . , qz  ti'.; - th ,~  ;-stric 

3 

> .  - of gzn,lio:c XI11 3:c$zn<s i 2 t o  a s h o r t ,  T:;ide s p e r m  s e e  iT:zlcn i s  

l o c 2 e 5  csx.2zd zi3.d a f t e r  e s o r ~ s t r i c t i c n  2 z s s e s  i n t o  the  d ~ ~ c t u s  e j a c -  

u l ~ t o r i 1 ~ s  of h ~ ~ l f  i t s  83ir:yeter pzd t y i c e  i t s  le:2gth. The l a t t z r  ' ~ 2 -  

cz;zes i.rery carlooin: 2.s i t  znters t h e  $ L i c k  l o o s e  l z y e r  of u l? i ce l l u .Lz r  

- 1 ~ n d s  ~ : 3 i c h  c o n c e z l  t h e  ned ian  e v z r s i b l e  b u r s a  f r o n  view. The ~ e l e  3-- 

o r i f i c e  i s  l o z . z t e 3  z t  xI/Y,II. The 2 z i r z d  o v z r i e s  are l a r g e  210s- 

2.zted s i ~ p l e  s a c s  w h i c h  even  i n  t h e i r  i~ l~ .ch  f o l d e 5  c o n d i t i o n  r e a c h  2s 

,; - f ~r czu3e3 2s s o r ~ i  t e  +?&TI. -/ley o ~ j e n  a t  zlr 3?i;cuI, X I 1  &,/.zJ3. 

V e r r i l l  5 e s s r i k e s  t h e  c o l o r s  d u r i g g  l i f e  as wt rcs7 i s lucen t  g reen-  
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. s i r  l a  t i .  L.zrgs i n d 1 v l d i ? ~ . l s  Sec '3-e Izore ogaque 

. . cc;yy:or: the - r;cnSs 2x2; 11k135 of tile nor;;::zr-r: st2:tes ~ 2 3 .  t>;n, J.'i:: .i- 

cocoons 2 r e  a t t a c c h e d  . 

p i s c i c o l z  n i l n ? r i ,  Y e r r i l l  
-? - 

I c h t ? - ~ o b d z l l n  -. zilrisr- ' r e r r i l 1  ( 1 ~ 7 2 )  

Tke body is  s l zn3e r  znd r ~ u n d e d ,  tz;%rinz toXvsrd the  z n t e r i o r  ec2. 

There a r e  two p a i r s - o f  eyes  g l ~ i n l y  v i s i b l e .  The z n t e r i o r  pair  a r e  

l e r g e r  223 f s r t h e r  a ~ z r t  t hen  t h e  pg3sterior pair. The suck3rs  s r 2  

+ ' t-.yo o r  t k 5 e  ~ m e s  2s  w i d 2  a s  t h e  body 2nd a r e  de3ply  c u p s e 3 - b d  ex- 

ceA: t r l ca l l y  a t t a c h e d .  Ic t h e  la t2ra l  r eg ion  of t h e  k,ody seven tezn  

pirs of v e s i c l e s  mers observed.  Th?  c c l o r  i s  deep yellow w i t h  2 
z r ?  

syz-re5riczl 2z t te rz  i n  kr3,:;s. Therc f O U ~  l o n g i  t72d ina l  yellow bsnds ,  
"A 

d o r s a l  r;e3im, l a t ? r a l  z.rd v e n t r s l  !zedien. The bror?rcl c o l o r  i n  t he  

l i g e s  :~:hickt a r e  ~ r r a ~ g e d  i n  f ~ r  groups  o f  t h r e e ,  each groxg z l t s r -  
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Figure 1. Anter ior  end of  Act inobdel la  inequi-  

-ulita showing the '  p o s i t i o n  of the 

eyes,  t h e  annula t ion  and the  loca t ion  

of s e n s i l l a e  and median p a p i l l a e .  

. . P o s t e r i o r  end showing sucker.  

Figure 2. Anter ior  end of  A. annectens showing 

p o s i t i o n  of eyes,  s e n s i l l a e  and pap i l -  

l a e .  P o s t e r i o r  end showing sucker .  

p igure  3 .  Anter ior  end of P i s c i c o l a  ~ u n c t a t a  

showing l o c a t i o n  of eyes and d e t a i l s  
7 o f  annula t ion .  L a t e r a l  view. 

Figures  1 and 3 taken from Noore (1912) and 

2 taken from Moore (1906) 



A .  inequiannula ta  - 
Big. 1 

A, annectens - 
Fig. 2 

1' 315. 3 

Actinobdel la .  P i s c i c o l a .  



.,ti22 -: it'rz the y2l low bz.n<~s. 

In ? a c ? ~  Group of bro~v~n l i n e s  t h e  uppermost l i g e  is g o r e  o r  l e s s  

br0h-31;~ s3o:l;iu;g 2 t snd i f i cy  t o  o s e r i e s  of heavy 'r.roan n e t a m e r i c  

b a r s .  9 -  clce 1 ;os te r io r  s u c k e r  t-lrirelve c?ark b rovn  eye spots mere ob- 

serve?. .  V e r r i l l  s pzzks  o f  s t i n s e  o f  , reen,  b u t  t k l s  T~rzs obse rv -  

ed in eny of t?ie s p e c i ~ e n s  i n  t he  c o l l e c t i o n .  The ebsence  of th i s  

c o l o r ,  ~ ~ ' , v $ : ~ T T E T ,  1::2y be d:~.e 'so $-fie e f i e c t  of t h e  ]3rs.+,pr~~i_ylg f l u i d s .  

" e s e  si2ecimens 7.v!i,ere t s k e n  on. l 2 . k ~  t r o n t  ( ~ r i s t i - c ~ ~ p ~ ~  nzmcycgsh).  

Fzzily xi_rl.i3inidze (froz:! T , : ~ , Q T ~ ,  131: ) 

Lecc>es n o s t l y  of 1zr;e s i z e ,  z o r s  o r  l n s s  elnrL;zted, y:ith t l z i ~ k ,  

l i t t l e  ds;resse2 b o 4 i e s .  X i7;;-ell-de~re1o~:~eci zolz2r,. c l . i t5 l lv .n  iz 

s ~ e c i e s  5 - - : r i ~ z  the breeding s e z s o n .  3r2.l s u c k e r  z>r.~!!ifiz l i p s  s u r -  

- - roi:n.lin, t?-e l?r;e n o ~ t h ;  ~~.1-;321 S U C ? ~ ~  rzthe_r ~ 1 2 ;  ;i 3r 7;aelI devsl3-,- L~ - 
3 ,  3 s c  C o r ~ p l e t e  s o n i t e s  u s u z l l y  of 5 ,  r z ~ r e l y  ,2f 3 o r  7 ,  ayyj.- 

. I li. % y e s  usually o f  5 ;:;airs, forrain; 2 m z r g i n a l  z,;:r OR s o - i u ~ s  11 

';o VI. ''2 t r m e r i c  s e n s e  o r z z n s  u s u a l l y  conspicu.ouz c=:j 2 r l e s ~  3,3ats 

ovl t he  f i e u r a l  ~ . n n u l i ,  6-8 abovz z-n3 4-6 belor.7. C1itzri20xs 2 2 2 i l l s e  

s r r z l l  o r  a b s e n t .  !'!out11 13r;e,  occupyiflg e n t i r e  o r a l  s u c k e r ;  phar- 

3,r;; n o t  - z r o t r c e i b l e ,  u s v z l l y  ; rece3e3 by t h r e e  c o r r ~ r ? s s e d ,  n u s c u l z r ,  

t o o t h e d  j s a s ,  one 6 a r s a l  znd t a a  v e f l t r o - l 3 t e r e l J  t3e former  s l o n e ,  

o r  a l l  t h e e  s o r z e t i ~ e s  a.bsei:t. S to~lzc l?  :~ith a s i n g l e  p o s t e r i o r  2 a i r  
- 

~f si: ,-ple c e c a ,  o r  p rov ided  w i t h  one o r  tTza p a i r s  of c e c a  i n  2ach  

s e g i e n t ;  ao i n t e s t i ~ a l  c e c s .  ,Gen i t a l  2 o r e s  v z r i a b l e ,  t t e  mmie us-  

u a l l y  on X I I ,  f e r m l e  on XI11 2125- u s u e l l y  s e p a r z t e d  kg 5 = n u l i ;  a s -  

s o c i a t e d  c o p u l z t o r y  g l s n d s  m s g  be p r e s e n t .  T e s t e s  s a c s  u s u a l l y  1 0  

? a i r s  b e l o n g i n g  t o  s o n i t e s  X F T - X Y I I I .  G e n i t a l  d u c t s  c o n L ~ l e x ,  t h e  

male t e r ~ i n r t i n g  i n  an  ~ .npz2r~" ,~t r iurn  vit3 p r o s t a t e  ,-land an:! a 

L?sv.ally f i l i f o r n  p e n i s .  9 v i s s c s  1 22.-ir, 1 r r  opening 



i n t o  - an u n ~ e i r e d  o v i d ~ c t  t z r r i n z t i n g  i n  s l o 2 2  az3ias. S ~ ? ~ ~ l s : i o c  

o z c ~ r s ,  c iur ing  !vhich t k e  p e c i s  of one i n c i i v i 3 u a l  i m 2 l z n t s  t 3 2  s 2 e r r a -  

t0;hores i n  t h e  v e g i n e  of t h e  o t h e r .  22 ;s  e r c i o s e d  ill v z s i s u i a r  o r  

- sgonzy c h i t i n o i d  cocoons  de;osi ted i n  5 a q  e a r t h .  3 . resh  n a t z r  o r  

ygorz r z r 2 l y  t s r r e s t r i z . 1  l s e c h s s ,  n k i c h  a r e  v o r a c i o u s  b l o o d  s u c k e r s  

ar ~ r e d a t 3 r y  d e s t r o y e r s  of xisakzr i n v e r  t e b r z t z s .  yes tly a c t i v e  

n  enus us i l a c r o b d e i l a  V e r r i l l .  

S i z e  l z r g e .  9 o r s l m  marked by metaraer ic  rl3 z:l,ci ' c l a c k  s-3ots. 

T - . . r C .  
r_ ?rq:?isent  e z c h  b e a r i n g  3uTGera:j.s S T E ~ ~  t e e t h  i n  2 s i ~ g l e  s e r i e s ;  

. -2e ; r ic  c e c a  ' Je r_ .  s ~ ~ c i o ~ ~ . . ~ ,  t-.FO pa . i r s  t o  e a c h  s o z i t e  fron X t o  X'VIII. .- 

; ~ - ' ? s l  W A S -  o r i f i c e s  s e g a r ~ t a f i  t; frs-  21 t o  5 r i n z s ,  fn l loaed .  Try :he 

: .:.irs .;f c-3. ; l a t o r y  213n3 , o r e s ,  ~ h i c *  f ; ~ r r r ,  i: y~ajrtte i j s i j r e  
L ?' 
.s_cinir- --a i n  ii:e :::rrolr,is XIII/:<I:.T sr.i X I ? , Q ~ , / : ~ ~ ;  s e n i s  s k o r t  c o n i -  - 

-21; z t r i u m  end ;z ; ins  b o t h  s h o r t ,  ; l obo id .  Ac t i v a  h l n o d - s u c i e r s ,  

&t  t z  -king v e r t ~ ' : r ~ . t e s .  

I'!zcrnbt3.eilz d z c s r a  (S2.y) i . T z r r i l l  

-- . .- -, -,, -:;.o <. i e c o r a  S (18::4), Lni:?;~ (1.315~~) 

n - - J e ~ c r i p t i n r  - 2acroh:s l lz  ",car2 ati? .\~rcri-:.? i c i 2 s - l  l;-ch, - - - - )  

r .: . ~ C ? l ? s  - 3, 1 :  3f 3i;ht t? b ? g  znd 3 b r ~ z ~ j t h  of $ i l ~ i ~ ~  

but t h e  exsaples most  f r e g u e s t l g  net. iiith srj !cuch s m ~ l l ~ r  t352 t h i s ,  

~ h i l e  t h e  in r ; e s t  - 'Iilii -J e z c e e l  t :cis s i z e .  The bo<; i s  d - g l e s e . l  thr.3ugA 

agt, a o r e  30 t h s n  i n  finy g s t i v ?  Q I - : ~  ies of' c~2: - -  G.L:;i ly r,~.n ygargi,v;,;~ 

- 7  7 ara ~ ? i i r p .  ? u r i c -  lif e l  i - i z e v e r ,  ~ 5 s  o o ~ i y  1s ' v e r y  s o z t  5 ~ 3  2 9 3 ~ 1 = ~ 2 ~  

;j_ g r z a t  - r s r i e  t y  f ~ t t i t i 1 2 e s  zg3 s213.=,,e3. 

~ > e  o r s l  s u c l ; z r  i s  2 0 ~ ; ? - p f ' l ~ l  - - -  . -  3rge-n 1ro~~i3-j.5 .::it.:? 2 r z ;2c r  ;.:ide - - 
,,-0 3 .;-.lee t =i 
d-- Id- , .  ?.n T P ~ ; ;  mob i l e  'corder ;.iiiic:", Tery m a t z r i a l l - ~  i n c r e z s c s  

i L C  ..- 3Xten t .  A n t s r i o r l y  s 25:: t i n s t  l e4 i ac  erzr3ii:a:ion c o r r e s g o n d s  



7 ~ ~ i t h  2 d e z p  v e n t r a l  s u l c u s  xh i ck  e i v i d e s  t h e  u s q e r  li? arid i s  flanked 

by z p a i r  of s o x e ~ n h a t  s h e l l o i ~ e r  s u - l c i .  The u;)per l i p  csn  b e  f o l d e d  

i f i t0  t h e  b u c c z l  cbz1'~'~7er a115 a1;;llost c o n c e z l e d  by th? l a t e r a , l  l o b e s  

.:?flicil c l o s e  benee'ch i t .  A s  u s u a l  i n  t 3 e  fa mil:^ t h e r e  a r e  f i v e  p a i r s  

of e y e s ,  l s r s e r  i n  t h i s  s s e c i e s  t h a n  i n  t i le  s p e c i e s  of 5 a e i n o ~ i s .  

The p o s t e r i o r  s : ~ c k e r  i s  l a r g e ,  b r o z d l y  a t t a c i l e d  and c i r c u l a r .  
. ~ 

'?hefi f u l l y  i levelo$e3 the c 1 i t e i l v . n  i s  f irrr, 2nd t h i c k  m d  exteflds 

a v e r  ? i ~ h t e e n  ar1nul i ,  f rom X?25 t o  XIV b2, but i t  i s  s e l d o z  s o  w e l l  

marked or,  s o  e x t e n s i v e .  I n  t h e  or,5i!12rj c o n d i t i o n  the  tn=.le > a r e  

z.;pears a s  r n  ol:eninz of c o n s i d e r s b l e  s i z z  i n  t h e  flirrovr XI,/XII, 

i n t o  i:?hich t k o  s u r r o u n d i n g  r u g o s i t i e s  c o n v e r g e .  ''Ti?n t h e s e  i f i f  l e c t e d  

D z r t s  e r e  e v e r t s d  t h e y  form a :.ore o r  l e s s  p r o ~ a i n e n t  c o n i c a l  :)enis 

,-- :.,:.ich ,.. r e a c h e s  2- l e n z t h  of  abou t  t h r e e  r m .  when f u l l y  p r o t r l ~ r i e d .  
L i- 

I n  t:-is c o n d i t i a n  i t  i s  s u g o o r t z 2  : a l ~ o s t  e n t i r e l y  on a n n u l u s  X I I b l  

. .  - 
7.. ,- -I=.: - has ,r?s.?ly ericro2-ched cn  t>s srece5ii-i::. z n z u l ~ ~ s  ir: tlr,? nicj5le  

a 

~ r i 1 3 l i .  - ??e f 2 . - z l s  o r i f i c e  i s  2 s z a l l  ,32ening ~ i t h  ru20ij.s y~largil-~s 

:: :;:~1/:<111 o r  -'11131. 

Tr_iry c h 2 r z c t z - r i s t i c  of t h e  ,e:-~i!s s r z  ti?e c , 2 i j U l s  t a r y  ~ l a n ? . s ,  wilich 

form C O ~ ~ S ~ ~ C O L ; ~  -?asses  O C C U ; ; Y ~ ? ~  3 l ~ i n . ; ~  - ~ ~ _ r t  af t_i,e i : l id i le  r e Z i o n  

of t h e  i ' l o o r  of s o m i t e s  XI11 zr,3 XIV. "z i r  ejcter:ial o:;,e-i;-;,c;s are - 

<, . f o u r  i n  n u x l o ~ r ,  a.rrail,e.1! a. t  the f o u r  ansles 9.f 2 . - ea r ly  sr,uz.rz 113- 

,Are, the f i r s t  p a i r  osenig j ;  i n  fhe fu r rom Y I I I / x I V  and t,?e second i n  

ti-:? furroll :  l i n e  XI?.bl /b2.  .Su,rround.ii?g e s c h  of tile g o r z s  is 3 s l i g h t -  

l y  tumid region e x t e n d i n 2  o v e r  t h e  c o n t i z u o u s  ha l ves  of t h e  t,::o an- 

n 7 n l i  %etTeen x.?i2ich t h e  p o r e  l i p s .  'Then f u . 1 1 ~  c i e v e l o ~ e d  t h e  f o u r  

t u g o s i  t i e s  a r e  s e p r e t 5 d  o n l y  'cy s'l!allow f u r r o w s  2a.J. to-e t h e r  f o r m  

3 c o c s p i c u o u s  r u g o u s  c;c.a:Ir?.te a r e a  e x t  znd ing  o v e r  t h e  p o s t e r i o r  h a l f  

of XII IbG,  t h o  s n t i r i o r  half  of XIVb2 2nd a i l  t h e  i n t e r v e ~ i n g  ennu;! 

l u s  . L o n z i t ~ d i n a l  ?.n? t r a n s v e r s e  d i s ; zeSra l  furro1,~rs d i v i d e  i t  i n t o  



:..~;srters. 

Ty- - - - C  ,> y ~ r ~ ~ c ; k  sf tllc -:cd.: c,: ':- ' 
J 

. , - . -  . . - - - -  - 
.- -_  L _ _ _ _ _  _ _  - - -  .IL --I-'L Zree  - 

f r o z  p p i l l z e ,  z l t h o i ~ . g h  more o r  l e s s  rounzhened is zt):;:i Gre2ar2  t i a n s  

5y t%? ~ c ~ t t e r e d .  sense or:=ns.  t> -- I ? e ~ ' n r i 3 l o ~ o r e s  zi:d s e n s i i l a e  h a ~ r e  t'_ile 

cust~mzry d i s g o s i t i o n .  The I l t s e r  c h n  'ce v z r y  1 5 . ~ o r - . ~ c l y  s t u d i e d  on 

t k e  a r s a l  s u r f  zce 'out., are d i f f  ic;j;lt tr; ?ci,i~tifi:7;iish 9;: -L?e g.ei;erall:r 

l i  - .-2: t bsc'i._rroun? o f  tl-ie v?::trz l surf ace. 

- s o x i t e s  I ,  11 ziic? 111 a r c  G.nia,~lfiul.zt,o, T 5 1, 1 2nd 

T I  t r i a c n u l s t e  on tke d o r s z l  side. Sozi t e s  ' T I 1  ;cd YIII zre r e s p e c -  

t i . ;=ly t r i a n ~ i < l z t e  3- f iA  i u a d r i ~ n f i u l a t e  k : ~ p T I I s 3  ~ n . 2  ',TIII21 sjrz ec- 

. i s i c t  s - i d  o r s l l .  ?1;.,zc fol lolr j  sixteen 

:-.- - . --let? ~ u . . i , ~ ~ u i ~ . n n u l r . t s  s o c i t e s ,  I X  a r i  ZXFJ i n c l a s i v z ,  i n  which t3e 

;_r 2 1  ar,fil-;h;s i s  t y 2 i c % l l y  s;:ort=.r t h a n  any of t'r3 a t h e r s .  -4t the 

2 .  - . r i o r  zn? S1V i s  z;zin g u ~ c l r i n ~ c r ~ l a t e ,  t h e r e  t c i ~ ;  on ly  5ne g o s t -  

7, o r  - e s s  d i s t i n c t l y  s e 2 a r ~  ted   fro^: z2. .ne l a r ~ e  a n u s  c u t s  i n ~ o  t h e  

?=-_;e size z r ~ d  TTZY be cor?sirjer?cI t o  be  coextt?nsiv,3 -?~i,_ii the ogen ing  - - -  

- - '  . - tkc o r a l  s12cker. The t h r e e  jzws exhi'ci t t h e  a s u e l  r ~ l s t i o n s ,  but 

:>.'-ir for12 i s  c i : 2 r s c t ; r i s t i c  of the s l e c i e s  a:cori; tjbe ? C = C ~ F ~  - ,., , ~f the 

1 r -2 r tke r c -Un i t ed  States. They a r e  a b o u t  twice as ion" 2.5 high afid eat,? 
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t e n t ,  r e ~ c h i n g  XXI'r c r  X'TT, ziid b e a r  t-PC v i d e  l s t e r a l  brzr iches i n  

ez-ch of tke i c t e r v e c i n ~  s o n i t e s .  The s t r z i ~ h t  zarroT,7: i n t ? s t i a c  2 r e -  

s e n t s  no  note~a7crth;~ f e z  t u r e s .  

Ten p a i r s  of t e s t e s  are s i t v a t e d ,  i n t e r ~ e t a m e r i c z l l y ,  2s zest 

u s u e l  i n  t h e  l e e c h e s ,  2 t  XIII/ :<IV t o  F~LII/YuIII i n c l u s i ~ ~ e .  The v e s a  

i e f e r e n t i s  ? r e  ZKve lo~ed  i n  cro??ded v c i c e l l u l e r  , lands  cnd f o l l o w  
. n 

sornerrhzt s 1 4 ~ c u s  c o u r s e s .  I n  s o x i i e  X I  tile;? l o s e  t i l e l r  ; l ~ r l G u l a r  

c o v s r i ~ g  ?-ad eG;ecr r: d e l i c z c z  i d c t s ,  ;;iLich o s p o s i t z  ;21,;lion X I  

; lz .zdular  c o v e r i ~ g  of t h s  bursz. o r  z t r iuz  ':Ze d s . c t i  kecoll:e c o f i s t r i c -  

. .  , t ed  e ~ d  t h e n  r i s e  2s 2 ;air oi' s i igk . i t ly  e n l a r g e d  s z c s  ~ : , ! l c ~  open in',() 

I -  LI;e supxit of t h e  i r ; v ~ g i r l z t e 5  ':gree to -:(nich they  s ~ , ; _ T _ <  i:l tile r21g- 

+ i r :  3f C O T L U Z . .  -n- .-qls . i.:e,zlan  or;^?: :;;hich ~ r ~ ~ i - c : ~  t e e  fr;lrl;z ' t h e  2e.r,is - .  

is i~ i t s  r e t r z c t ? . l  c o ~ " , t i o r .  s , - h e r i c z l  o r  icvertel-.?. 2 ; r r i forz   rid has 

7 r i c l <  y : ~ ~ . ~ c ~ i , ~ : , ~  z.r-5 .:Jz:.:.<-i-:i:l- cc,z.t,s. "&.& L .' - 
T;?t: ~ c l ~ r ~  . i l ] - ~ 7 : ~ - 7  - A -  . - l r_  u l j . f e  a.re ~ r e r , ~  sho-.*; i .  .G7~ore thi. ~ ~ 5 y : : ; d  j . jzries 

f ' ~ ~ ; - , ~  . ,. 1i&!, - L 9.:;~ . ~ : J - ~ ~ ~  to ;i, ric: ;  s l i ~ ~ z  z r z e n  7 - 7 1  I - ' - -  - , v l L  abSc.;rc lo f ig i t ;> -  

&-_L.- 
n - ,:;.,--1:1 str.i;)es s l - o r t  - i < l 5 ~  t h z  :-::.3fii,srj z r , : ~ ~ ,  L - - $  ; : : ed i2 -~  l-..&zL- 

- -5r i .c :  s : . : ~  ts 2 x 3  cz.3.ziurq ar5YiT-C 31. l i g i : t  r e d  z.fi3 i iLe ::l$r.:ii-lzl .;a L S  
>.. ---= d 

+=re F l s c k .  The ~ r e n ' , r - - Z  ~ 7 2 . r f  ,zce i s  2 r i c h  orcfige so::etii;:es i ~ l a i n ,  

ssr?eti:?es s p o t t e d  ,.r:ith 'rjlzc.4. The c c l o r s  f a 3 2  c;lic41:; irI alto- 
I - 

I c ~ i .  

- Rekits - T h i s  s1 )ec ie s  32s?roi.c_iles c l o s e r  t o  t h e  s : j r o ; e ~ ~ ~  5;i'irud.o 

zec i i c ina l J2 ,  b o t h  i~ s t r u e  t:j.re 22.2 b z b i t s ,  t'cizr: efiy o::~; lcr  inciigeno~;s 

-&.erican s p e c i e s ,  s n d ,  1:,.?2r~ Cs;?e 1-123 of ].e12~4125 f o r  b l g c i - l ~ t t i n g .  . ,  

...' , . u z  -- c o r e  ;~cnzrz.l t i ;an r;o-;;, ---,- .,.2s I s r z e l y  e::!:loged by ph":sl:izcs. Ts 
- 

2 l i ~ i t e d  e z t k r ; t  i t  i s  s t i l l  ,~;zth;srzd iir ,  t,hz sir:ar.lps l:elc.,: Fh$lxIe l - -h i  
-e 

C _;,I .,-, 1-1 ' sol.:! for t ? i ~  ~?;r::,o:.z. If, i ~ :  . . l : i , 3 j ~ l ~  < . i s t r i b ~ ! t e d  thr.jl,,hozt t h e  
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;--crti-Lerz half of th? "z i t ez  S t a t e s  ?.p5 1 ~ 1  Cz:;c<.s 22.:  is zfi Ipi13'citect 

cf s t~ .n i i , r i , r  watzr r z  the r  thzfi of a t r e e ~ s  o r  rz;F31; flol;.~Lng r;z t e r  . 
3r25t cul_rp.zrs o f t e c  o c c u r  ir - 2 0 ~ 2 s  1z.4es. Alto,eszsr it  i s  ti12 

'test. k n o ~ r ,  of ~ 1 3  t h e  1 3 e r i c a n  l e e c h e s  zed h2.s k e e n  fre~~sntlj .i:;rit- 

+ b .z - I  - -.- zkofit  e i ~ c e  its d i s c o v e r j r  by Szg i~ 1 8 2 4 ,  

:'Tzcro'c5ellz- is n o r e  s t r i c t l y  a ~ u ~ t i c  thar; the s i T e c i e s  Y of Y z e r ~ o p i s  

7 ,,-:- ~r TI c 8 r o b e 7 ~ l y  , j o e a  rot 1~.27re t h e  1;izter v~:ucteril;r tl;o12.:-3 i t  a i l 1  l i v e  - - 
fs?r  ?:eeks burit3- i n  3u.j l e f t  kg t h e  2 r y i n g  :;p s ~ ~ z l l  3onds 2nd 

~ ~ 3 1 s  in 3 r y  s:>m-ers. It is zn ac Live c red r . c~o ;_ : s  crez.trr.re ~ i - , = j  sli;iss 

. -, z c t j ~ r e l y  at tl-. s u r I ~ c 2  at; ci,:.;:t c7,urir tl.i_c i-3- 11 s - t t r ~ c t % d  by 
2 - - -2 

- 7 

1 :  . I t  i s  1-2;' .. - -- kfio;y;l._ $3  ';I--s 3 , r e r i c ~ c  'coy ~,-;i:izo f : r z ; ~ : . s n t l - . ~  c o ~ e s  
J 

-> . ,  :TO:-: k i s .  ;ll.jc,e :n t3e x:;.le2.cj_~1~: ;or,r_i iciii: ~ 3 ~ : e r ~ ~ l  ~i t,-,ese leec>lss 

- .  - - I' r T . his S L T ~ L ,  ~ f i  4-.--  ,4,~i.erienc2 so :rec:gsnt 2 s  to kave 

-. . - -.irr- 5 for it t :-i :-recer2.l cz.:._lre oi' b l o o d - s u c k e r .  - - 
T a l s o  z t t r  ..:-:s c z t  t l e  ;:.hick e n t e r  its 5 o s ~ i . l i  t r i r i r i k  01: C C O ~  

. . bi.;t 1:s n~tural  TOO^. i~ t h e  bloo3. of' f l s l l e s ,  frogs 2 ~ ~ 5  t : ; r t l z s  r?!l:ich 

c- -c, .-: - ' .-. . . -- ~ n e r e  l e f t  to ;:ztch. 



$05 i ~ r i o r  g a s t r i c  c e c a  o n l y .  ;eni  t - 1  - core-  je$a:.;tod by five rinSs ; 

no  co; t i lz tory .lznfis; ~ e c i s  f i l i f o r e ;  atricr 2nd r ? ~ i n e  b o t h  much  

e 1 o ~ ; z t e d .  3'305 c h i e f l y  -.Tor-!e, i r s e c  t l a r v z e  , e tc . , n o t  o o r . ~ e l l j i  

" i rudo rr ,s .r l?iorsi~ Szy (1P24) 
b 1 2 s  c.oxux l s c u s  t r e  L;?idy (1'368) 

3 a s c r i : t i o r  - The s i z e  i s  ~ ~ i ~ i l i l " i ,  s e l d o i l  e x c e ~ d i c g  six i ~ c i l e s  ir. 

l e n g t h  hnd one- t h i r d  of zn  irich i n  li.2-.ter, thou.;h l-r.--er. s a e i i r e n s  

o i S e l  t i s s u e  ;?s t o i y  i s  ?;_c?eii;;,ly sof'l; 5.1.: li::2 ird c,2fi-ejl : tctly 

b r o l d ,  t h e  u n r ~ g r n c n t e d  margin  i s  v?ry n e r r o -  2nd . h e r e c r e  no  d i s t i n c t  

i n f e r i o r  s u l c i  r s  i n  L a c r o k d e l l e .  Of t h e  f i n e  g a i r s  of  e y e s  t h e  f i r s t  

t h r - e  p z i r s  ;r- c o n s ~ i c u a l ~ s  a r e  s r r a n g e d  ir. a r e g a l z r  a r c  or. t h e  

f i r s t  t h r e e  ;rr.l;li; th? f o u r t h  aiid f i f t h  a r e  on t k e  si>-.lth n d  r . i n t h  

e z n u l i  r e s l e c t i ~ i e l y  ;i?d a r e  ~ 1 ~ u l - i  n o r e  o b s c u r e ,  bein; d e ~ g l y  p l s c e d .  

A l l  of tile e y e s  a r e  s m a l l e r  thaq t h e  corres;sndir!,: O L ~ S  of 1 Iec ro tde l -  

12. I n  r r r t u r e  indiv i i :u ; l s  t h e  c l i t e l l u e  is verjT d i s t i i ~ c t  and e q ~ ~ a l -  - 
. . ly w e l l  d e v e l e 2 e d  d o r s t l l y  snd v e n t r a l l y  and o f t e n  i s  i2.e w i d e s t  

r e g i o n  of the  Sociy. I t  exten* o v e r  f i f t e e n  a f i n u l i .  fro= XI35 t o  

~ 1 1 1 ~ 2  i n c l u s i v e .  The g o s t e r i c r  s u c k e r  i s  r e l a t i v e l y  s z e l l ,  c i r c u -  

l a r  end b r o z d l y  z t t a c h e d ;  2 b o v i  o c e - t h i r d  emf i t  g r o S e c t r  beyond t h e  

body p o s t e r i o r l y  and i t s  a n t e r i c r  mery in  r e n c h e s  t o  mTa2. 

Sornite I c s n  se ldom b e  d i s t i n g u i s h e d  f r o a  I1 which  a g z i n  i s  in- 

l e r f e c t l y  s e p a r z t e d  frol-1 111;  IV i s  b i e s n u l e t e ,  n s  i s  V z l s o ,  but  

t h e  l z t t e r  i s  r c r e  f ~ ~ . l l y  e l a b o r s i e d  d o r s a l l y .  On t h e  t y g i c a l l y  

h i a n n u l a t e  s o m i t e  ?TI, a 1  ar.d a2 awe e o r o  o r  l e e s  s e p e r a t e d  by a f u r -  
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row confined t o  more or  l e s s  of the  middle d o r s a l  region. Somite 

VII i s  f u l l y  t r i a n n u l a t e  b u t  is  p e c u l i z r  in the large s i z e  of a3, 

which, moreover, may exhibit a, faint  dividing furrow; PI11 is q n d r i -  

annula te  and a1 resembles V I I a 3  i n  be ing  enlarged and p a r t l y  subdi-  

vlaea.  Alere a r e  r 11 L e ~ n  \ Ih tu A A r r r )  quxnquannula te  somltes ,  i n  

whlch a l l  of the a n n u l i  a r e  approximately equal. Somite XXIV is  quad- 

r i a n n u l a t e  and sorretimes the  last annulus (a3) i s  f a i n t l y  subdivided, 

u s u a l l y  on t h e  v e n t r a l  su r face ;  XXV is  t r i m n u l a t e ,  b u t  a l ,  which 

is normally of l a r g e r  s i z e  than t h e  remaining annu l i ,  i s  s u b j e c t  t o  

much v a r i a t i o n .  The fo l lowing somites,  XXVI and XXVII, a r e  v a r i a b l e  

and d i f f i c u l t  t o  i n t e r p r e t ,  bu t  the  uniannulz te  condi t ion  is probably 

the most usual .  

~ u s t  a n t e r i o r  t o  the j a w s  and s e p a r a t i n g  them from the  bucca l  a r e a  

i s  a slight c i r c u l a r  su lchs  a d  f o l f .  The j a w s  are low and rounded, 

not  a t  a l l  com~zessed  on t h e  f r e e  edge. A s  u s u a l  they may be r e t r a c t -  

ed i n t o  l i t t l e  socke t s  s o  that the  e n t i r e  tooth-bearing s u r f a c e  is 

concealed. Each j a w  b e a r s  a double f i l e  of l a r g e ,  coarse t e e t h  ar- 

rangzd i n  from 12 t o  16 p a i r s .  The pharynx reaches  t o  X and has 

f r o - n  nine t o  twelve o r  more l o n g i t u d i n a l  f o l d s ,  t h r e e  of which u n i t e  

i n t o  a s t r o n g  rzdge behind each jaw. The long narrow stomach reach- 

e s  t o  XIX, and is  provided along i t s  e n t i r e  l e n g t h  w i t h  numerous 

smll  pockets ;  a t  i ts  p o s t e r i o r  end a p a i r  of l a r g e  ceca a r i s e  and 

reach caudad t o  XXII o r  XXIII. The i n t e s t i n e  is  a l s o  s t r a i g h t  and 

bears two o r  t h r e e  p a i r s  of q u i t e  l a r g e ,  s h o r t ,  g lobular  ceca  which 

ije dorsad of the l a r g e  p o s t e r i o r  g a s t r i c  ceca ,  The anus i s  very 

l x g e .  

The customary t e n  p a i r s  of t e s t e s  a r e  p r e s e n t  in  the  a n t e r i o r  end 

05 somites XIV t o  XXIII each reaching i n t o  t h e  preceding somite. 

Tke c o l l e c t i n g  por t ion  of the vasa  e f f e $ t i a  and vas  deferens  a r e  

e s s e n t i a l l y  s i m i l a r  t o  those o f  X!acrobdella. The epididymua i s  a rath- 
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e r  a narrow tube ,  much convoluted, r a t h e r  open and no t  a t  a l l  massive, 

The epididymus opens i n t o  a s m a l l  fus i form sperm sac  i n  the p o s t e r i o r  

part of X I 1 1  and the  l a t t e r  i s  continued as t h e  ciuctus e j a c u l a t o r i u s .  

T h i s  cana l  reaches forward t o  t h e  l e v e l  of the male pore and then 

bends back t o  j o i n  the  closed end o f  the  a t r ium,  sometines the r i g h t ,  

and sometiraes t h e  l e f t  one, pass ing  beneath t h e  nerve cord.  The a t r i -  

IJIU or penis  shea th  i s  very long and s l e n d e r ,  w i t h  a sharp bend a t  

ganglion XVII, from which po in t  one l i m b  reaches  t o  the male pore,  

the  o the r  t o  t h e  a n t e r i o r  end of somite XV; t he  r a t i o  of the  s h o r t  

and long l i m b  i s  about as one t o  two and one th i rd .  The penis  i s  a 

s l ender  f i l i f o r m  organ w i t h  a s l i g h t l y  bulbous extremity and i s  

, f r equen t ly  extruded t o  a l e n g t h  of three  t imes t h e  width of the  l e e c h  

body- The male o r i f i c e  is  on the  a n t e r i o r  p a r t  of XI36 o r ,  l e s s  
L C 

f r e q u e n t l y ,  between t h i s  and the  preceding annulus,  

The p a i r e i  ovar ies  a r e  s i t u a t e d  i n  the  p o s t e r i o r  p a r t  of XIV 

dorsad of the nerve cord and in  con tac t  w i t h  t h e  second p a i r  of 

t e s t e s .  There is a l a r g e  albumen gland and a iong narrow common 

oviduct which opens i n t o  the  narrow a n t e r l o r  end of the  p y r i f  orm 

ovisac l y i n g  i n  somite XVI. From the  p o s t e r i o r  end o f  the l a t t e r  

a long,  s l e n d e r ,  much convoluted vagina reaches t o  the  female o r i -  

f i c e  a t  XI156 or  ~1Ib5/b6 .  

p a e m o ~ i s  marmoratis inc ludes  many co lo r  v a r i e t i e s ,  The ground i s  

u s u a l l y  some shade of green,  o l i v e  green or g reen i sh  brown, sometimes 

n e a r l y  p l a i n ,  sometimes remotely spo t t ed ,  b u t  u s u a l l y  t h i c k l y  and 

conf luen t ly  blotched w i t h  i r r e g u l a r  and intermixed spo t s  of l i g h t e r  

grays and darker  browns o r  b lack .  The l i g h t e r  kinds tend t o  pre- 

dominate on the v e n t r a l  s i d e ,  from which the  d a r k e r  pigments may be 

a l t o g e t h e r  absen t .  The darker  markings a r e  sometimes so c l o s e  on 

the  d o r s a l  s i d e  as t o  produce an almost b l a c k  co lo r .  
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Habits - The horse  leech ,  as this  s p e c i e s  i s  c a l l e d ,  i s  found 

i n  p r a c t i c a l l y  a l l  p a r t s  of North America, where i t  has a known wider 

range than any of i t s  n e a r  a l l i e s .  It is  semi-aquatic,  l i v i n g  i n  the 

mud by t h e  s i d e s  of ponds, pools and l a k e s  r a t h e r  than a c t u a l l y  i n  

the water ,  a l though i t  of course moves f r e e l y  about i n  t h e  water  

and is o f t e n  found i n  t h e  mud a t  the  bottom. Along t i d a l  r i v e r s  t h e  

species  is most abund& beneath s tones  on the  flats exposed a t  low 

water where i t  l i v e s  w i t h  s e v e r a l  spec ies  of t r u e  earthworms. A t  

times i t  wanders some d i s t a n c e  away from the  waters  edge, burrowing 

i n  the  s o i l  i n  the  s e a r c h  f o r  earthworms on which it f e e d s ;  b u t  it 

is  not t e r r e s t r i a l  i n  the sense that H.  l a t e r a l i s  is, never l eav ing  

s o  far as has been observed, the  nea r  v i c i n i t y  of water.  Besides 

earthworms, va r ious  k inds  of aqua t i c  i n s e c t s  and t h e i r  larl a- 

qua t i c  a l & g o c h a ~ t e s ,  gastropods and pelecypods a r e  pursued and 

eaten and l a r g e  q u a n t i t i e s  of mu.d con ta in ing  organic  mat ter  are awal-  

lowed. The spec ies  i s  a l s o ,  l i k e  many o the r  l eeches ,  a scavenger 

end g rea t  numbers w i l l  c o l l e c t  on the  body of a r e c e n t l y  k i l l e d  ani- 

mal thrown i n t o  t h e i r  haunts .  Blood i s  taken when the  opportuni ty 

i s  afforded oC a t t a c h i n g  i t s e l f  t o  d r ink ing  c a t t l e  or the  l e g s  of 

boys  wading i n  i ts  haun t s .  It would be i n t e r e s t i n g  t o  know if i t  

ever e n t e r s  the  pharynx of c a t t l e ,  a s  i s  w e l l  known t o  be t h e  habit 

of the Limnatis s o  common i n  some of the  c o u n t r i e s  bordering on t h e  

Xediterranean. 

Ifaemouis l a t e r a l i s  ( s a y )  Noore 

Hirudo l a t e r a l i s  Say (1824) 
Macrobdella va ld iv i -ma e t  i igas  P h i l l i p i  (1872 ) 
Semiscolex t e r r e s t r i s  Forbes (1890) 

Descr ip t ion  - Although t h e r e  a r e  some minor d i f f e r e n c e s  I a m  unab- 

l e  t o  sepa ra te  t h e  a q u a t i c  leech  o r i g i n a l l y  descr ibed  by Say from 
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specimens procured i n  Minnesota from the  i n t e r e s t i n g  t e r r e s t r i a l  

f o r m  which Forbes has descr ibed and which w a s  found by h i m  i n  consid- 

e r a b l e  numbers i n  garden s o i l  i n  I l l i n o i s .  So far only t h e  aqua t i c  

v a r i e t y  has been found i n  Xinnesota and w a s  represented  i n  t h e  Survey 

c o l l e c t i o n s  by two l i v i n g  examples which unfor tuna te ly  escaped me 

and were l o s t ,  

Compared w i t h  t h e  t e r r e s t r i a l  v a r i e t y ,  of which even Prof .  ~ o r b e s '  

cont rac ted  a l c o h o l i c  specimens reach  a l e n g t h  of e i g h t  inches ,  a 

l a r g e  number of t h e  a q u a t i c  form, c h i e f l y  from Ohio and Xaryland, 

average much smal ler ,  about  f i v e  inches and Q i n c h  wide being the  

usua l  s i z e .  T h i s  s p e c i e s  i s  much more s l ender  than B. marmoratis 

and t h e  g r e a t e s t  width l i e s  f a r t h e r  caudad. The body i s  r a t h e r  more 

muscular and a s  a consequence f i r m e r ,  but  dur ing  l i f e  e x h i b i t s  the  

same v a r i e t y  of shapes and pos tu res .  

The mouth i s  somewhat smal ler  and the  o r a l  sucker 'narrower than 

i s  If. marmoratis, while  a f u r t h e r  s l i g h t  d i s t i n c t i o n  is  found i n  

t h e  b e t t e r  developed l o n g i t u d i n a l  grooves beneath t h e  l i p s  of this 

spec ies .  The eyes have the  same number and p o s i t i o n  as i n  the  

spec ies  l a s t  descr ibed .  

i n  the  few cases  i n  which a c l i t e l l u m  has been observed i t  d i f f e r s  

i n  no r e s p e c t  from - R,  marmoratis. Although n o t  d i f f e r i n g  i n  any way 

from t h e  t y p i c a l  arrangement i n  the family,  the  1 7  p a i r s  of nephrid- 

io2ores  on t h e  p o s t e r i o r  margin of b2 of  somites VIII t o  XXIV in- 

c l u s i v e  a r e  unusual ly d i s t i n c t  and l i e  j u s t  behind a s o r t  of sl ight 

spout - l ike  p ro jec t ion .  The p o s t e r i o r  sucker i s  no t i ceab ly  small: 

Throughout the  e n t i r e  l e n g t h  of the  body the annula t ion  i s  ve ry  

d i s t i n c t ,  and a t  the  margins most o f  the annu l i  a r e  r a t h e r  sharp ly  

angulated.  I n  most r e s p e c t s  the  somites a r e  condi tu ted  j u s t  as i n  

H. marmoratis b u t  t h e  fol lowing f e a t u r e s  a r e  d i a g n o s t i c  : somite V I I  



i s  f u l l y  quadriannulate  and V I I I  quinquiannulate ,  owing t o  t h e  com- 

p l e t e  subdiv is ion  of V I I a 3  and V I I a l  each i n t o  two a n n u l i ;  as a con- 

sequence this  s p e c i e s  has two more annu l i  i n  the  a n t e r i o r  r eg ion ;  

vIa3 a d  TJIIal a r e  always r e l a t i v e l y  wider and may e x h i b i t  am i nc ip -  

i e n t  furrow; on the  complete somites the  annu l i  a r e  n o t  equa l  bu t  

bear  the  r e l a t i o n o -  a2 i s  ~ess: .~hanbIm:equals  b2 is  l e s s  than b5 

equals b6, except a t  t h e  p o s t e r i o r  end of the  s e r i e s ;  f i n a l l y  XXVI 

and XXVII a r e  t y p i c a l  i y  b iannu la te .  

Including t h e  rudimentary d e n t i c l e s  at the  p o s t e r i o r  end each 

jaw bears  from 20 t o  25 p a i r s  of t e e t h ,  of smal ler  size and more 

i r r e g u l a r  form than i n  g. marmoratis. I n  o the r  r e s p e c t s  the  d i g e s t i v e  

o r g a s  a r e  e s s e n t i a l l y  similar i n  t h e  two spec ies .  

13e sperm s a c s  and epididymes do n o t  reach  beyond ganglion X I  
s' 

z n t e r i o r l y ,  or  ganglion XI1 p o s t e r i o r l y ;  the  l a t t e r  a r e  massive and 

compzct and p a r t l y  envelope t h e  sperm s a c s  t o  which they a r e  c l o s e l y  

molded, ihe p o s t e r i o r  bend of the  a t r ium is  a t  ganglion XIV and t h e  

r e l a t i v e  length  of t h e  two l i m b s  is  as one t o  one and seven t e n t h s  

i n  t h e  th ree  exzmples measured. Although t h e  gen i t a2  pores  a r e  i n  

the  homologous a m u l u s  they  l i e  two annu l i  f a r t h e r  frorn?:khe .'mouth'.- 

than i n  H .  marmoratis. The ovar i e s  a r e  always wi th in  somite XI1 

a d  t h e  vagina never extends p o s t e r i o r  t o  ganglion X I V .  

Forbes thus  desc r ibes  t h e  c o l o r s  of l i v i n g  examples of t h e  t e r r e s -  

t r i a l  v a r i e t y  - "sooty drab ,  vary ing  t o  plumbeous b lack ,  somewhat 

l i g h t e r  beneath,  uniform i n  t i n t  and q u i t e  without  s p o t s  or  m o t t l i n g s  

of any sort. A darker  median l o n g i t u d i n a l  s t r i p e ,  ve ry  conspicuous 

and w e l l  de f ined ,  i s  almost i n v a r i a b l y  p r e s e n t ;  a pa le  marginal  

s t r i p e  o f t e n  approaching b u f f ,  l e s s  c o n s t a n t l y  s o ;  and a v e n t r a l  

submarginal s t r i p e  of t h e  same c o l o r  as t h e  median d o r s a l  one l i k e -  

wise q u i t e  f requent .#  The ground c o l o r  o f  the  a q u a t i c  v a r i e t y  is 



s i m i l a r ,  b u t  while  t h e  d o r s a l  b l a c k  s t r i p e  i s  l e s s  cons tant  it may be 

very conspicuous; more f r equen t ly  i - t i s  f a i n t  and obscure, broken 

i n t o  small s p o t s  o r  t o t a l l y  wanting. A few d a r k  spo t s  a r e  sometimes 

s c a t t e r e d  over the  dorsum. a e n s i l l a e  a r e  muhmore d i s t i n c t  i n  t h e  

aqua t i c  than i n  the t e r r e s t r i a l  varde ty ;  indeed Forbes f a i l e d  t o  f i n d  

them i n  t h e  l i v i n g  ppecimens of the  l a t t e r .  

Eiabits - I n  h a b i t a a ,  food, movements, r e s t i n g  a t t i t u d e s  e t c .  

the  aqua t i c  v a r i e t y  i s  e s s e n t i a l l y  l i k e  H .  marmoratis. i t  i s  capable 

of a g r e a t e r  eegree of extension and appears  t o  be a more a c t i v e  

swimmer than that spec ies .  Two examples s e n t  me by Prof .  Nachtrieb 

and the  only ones included i n  h i s  c o l l e c t i o n s  were plaaed i n  an 

aquarium w i t h  - H.  g r a n d i s .  One n igh t  the  cover w a s  a c c i d e n t a l l y  l e f t  

d isp laced  and on m y  a r r i v a l  t h e  fo l lowing morning b o t h  were gone, 
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bu t  none of the  o the r  spec ies  were missing. A sh in ing  t r a c k  of d r i e d  

mucous on the  pol ished f l o o r  showed the  course of t h e i r  wanderings. 

One quickly  disappeared beneath a w a l l  case .  The o the r  w a s  tra.cked 

f o r  a measured d i s t a n c e  of more than f i f t e e n  ya rds ,  when i t  too 

disappeared beneath  the  wasn-board. Nei ther  was recovered, b u t  t h e  

circumstance is  mentioned as showing t h e  tendency o f  this s2ec ies  

t o  v!ander and i t s  a l i l i t y  t o  l i v e  i n  2. p e r f e c t l y  dry s i t ~ a t i o n ,  

and as f u r t h e r  confirmation o f  m;)r opinion of  the i d e n t i t y  of this 

w i t h  t h e  land l eech  of I l l i n o i s .  Under the same c i rcumstmces  

E. r~z rmora t i s  o r  Erpobdel la  :~uac tata would have quFcl.;l,i . l ied 73ef ore - 
1:cving crr.r:led rerr l ; ;  e c  ; res t  c d i s t m c e .  Concerning the t e r r e s t r l ~  

a1 form Prof .  Porbes w r i t e s  of having abtained 56 specillens, a l l  from 

e a r t h  i n  c e n t r a l  I l l i n o i s  and some of them h a l l  a m ~ l e  "r more Zrom 

the n e a r e s t  water ,  while  none occurred i n  the  course of a l a r g e  a- 

mount o f  a q u a t i c  work done i n  the sane regions  dur ing  the  same period. 

I ts  only known food i s  eartl~lvrorms v:hicki i t  svral lovTs e n t i r e .  



Haerno~is g rand i s  g erri ill) 

semiscolex g rand i s  V e r r i l l  (1874) 

Descr ip t ion  - A s  Prof.  V e r r i l l  i nd ica ted  i n  his o r i g i n a l  desc r ip -  

t i o n  th is  i s  a monster among American l eeches ,  exceeding the  North 

American Bepresenta t ives  of t h e  t e r r e s t r i a l  v a r i e t y  of B. l a t e r a l i s  

and a t  l e a s t  e q u a l l i n g  the  l a r g e r  r e p r e s e n t a t i v e s  of t h a t  s p e c i e s  

which P h i l i p p i  has descr ibed from Chile .  Living examples n o t  in-  

f requent ly  exceed a f o o t  i n  l e n g t h  and specimens of 15 and 18 inches  

have been repor ted  from the  l akes  of Xinnesota. However this  i s  an 

unusual s i z e  and smaller ind iv idua l s  having a l eng th  from 5 t o  8 

inches a r e  more common. 

The body i s  v e r y  robust  and heavy p o s t e r i o r l y ,  but  r a t h e r  s l e n d e r  

a n t e r i o r  t o  the c l i t e l l u m .  W i l e  seldom much depressed the body 
L C 

does n o t  assume the  q u i t e  rounded form f requen t  i n  H. marmoratis, 

which some v a r i e t i e s  of t h i s  l eech  c l o s e l y  resemble i n  genera l  a spec t  

In  l i f e  t h e  body i s  s o f t  and limp and possesses  a g r e a t  f a c i l i t y  

f o r  con t rac t ion  and elongat ion and o the r  changes i n  form. 

m i l e  l a r g e ,  t h e  mouth is  more cont rac ted  than i n  Il. plumbeus 

and the l i p  narrower and more prolonged. The f i v e  p a i r s  of eyes 

have the  arrangement usua l  i n  the  fami ly ;  they a re  a11 of r e l a t i v e -  

l y  small s i z e  and the  f o u r t h  and f i f t h  pairs a r e  q u i t e  inconspicu- 

The c l i t e l l u m  is a t h i c k  and prominent g landular  g i r d l e  extend- 

ing .  over f i f t e e n  annu l i  from Xb5 t o  XIIIb2, o f t e n  r a t h e r  wi2bin 

the l a t t e r  b u t  apparen t ly  never as fa r  as i t s  middle. The female 

o r i f i c e  i s  s i m i l a r  b u t  drawn out l a t e r a l l y  t o  a s l i t - l i k e  form and 

usua l ly  weal wi th in  annulus XIIb5, sometimes as far  back as its 

niddle  o r  s o  far  forward as t o  l i e  i n  the  furrow ~ I I a 2 / b 5 .  

Seventeen p a i r s  of nephridiopores  can b e  r e a d i l y  d i s t i n g u i s h e d  
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on t h e  p o s t e r i o r  margins of the  f i r s t  annulus (sl) of VIII and t h e  

second ~ u l u s  (b2) of somites IX and XXIV inc lus ive .  They, togeth-  

e r  w i t h  t h e  metameria s e n s i l l a e , - h a v e  t h e - p o s i t i o n s  u s u a l  i n  t h e  

genus and the  marginal s e n s i l l a e  show the same tendency t o  become 

subdAvided. There a r e  no cutaneous p a p i l l a e ,  t h e  s k i n  be ing  smooth, 

However, t h e  s h o r t  shallow wrinkles  seen i n  many leeches a r e  r e -  

markably conspicuous i n  preserved specimens of  this  spec ies  and 

give t o  t h e  in te rannu la r  furrows a p e c u l i a r  zigzag course which i s  

e s p e c i a l l y  pronounced toward t h e  ends of the body. The usua l  non- 

metameric sense organs a r e  p r e s e n t  i n  abundance and a r e  e spec ia l -  

ly abundant on t h e  l i p s .  The annula t ion  d i f f e r s  i n  no e s s e n t i a l  

f e a t u r e  from that a l r eady  descr ibed  f o r  g. m a r m o r a t  is. 

While r e t a i n i n g  a l l  of the  c h a r a c t e r i s t i c s  o f  t he  genus the r e -  
h b 

product ive organs d i f f e r  cons iderably  i n  the  proport ions of the  

s e v e r a l  reg ions  of complicated d u c t s  from a l l  the  o the r  spec ies  

found i n  Minnesota. The epididymus i s  remarkably massive and l i e s  

c h i e f l y  caudad o f  t he  corresponding sperm sac which is consequently 

no t  s o  l a r g e l y  enclosed i n  its c o i l s  as i n  H.  l a t e r a l i s .  The sperm 

sac  i s  remarkably l a r g e ,  be ing  much wider and about half as long 

as the  atrium when f u l l y  dis tended.  Its a n t e r i o r  end is  j u s t  behind  

ganglion X I 1  and t a p e r s  i n t o  the  ductus  e j acu la to r i f ius  which is 

noteworthy f o r  i t s  shor tness .  I n  almost every ins tance  the a t r ium 

i s  doubled on i t s e l f  a t  about t h e  middle, so t h a t  the  two l i m b s  

a r e  approximately equal  and t he  b l i n d  glandular  end is u s u a l l y  a 

l i t t l e  a n t e r i o r  t o  the  male pore.  E i t h e r  the r i g h t  o r  l e f t  duotus 

e j a c u l a t o r i u s  may pass  beneath the  nerve cord. 

The ovar ies  a r e  s i t u a t e d  i n  t h e  a n t e r i o r  p a r t  of XI1 immediately 

behind t h e  female pore ,  and b o t h  may l i e  dorsad of the  nerve cord 

or  one pass  beneath it. There is a l a r g e  pyriform albumen gland, 



a s h o r t  common oviduct  and a r e l a t i v e l y  s h o r t ,  t h i c k  vagina.  

A median and one or two p a i r s  of l a t e r a l  l o n g i t u d i n a l  furrows,  

together  w i t h  some l e s s  cons tan t  and minor ones, mark the  v e n t r a l  

su r face  of  t h e  l i p .  The t ransverse  su lcus  d i v i d i n g  the  buccal  

chamber from the  pharynx is deeper than usua l ,  which i s  perhaps 

co r re la t ed  w i t h  t h e  e n t i r e  absence of dent igerous  j a w s  i n  t h i s  as 

i n  H pluinbens. Although somewhat v a r i a b l e  and i r r e g u l a r  t h e r e  a r e  

t y p i c a l l y  about  twelve prominent l o n g i t u d i n a l  pharyngeal f o l d s  . 
Nine of these  a r e  i n  t h r e e  groups of t h r e e  each coalesc ing  a n t e r i o r -  

ly. a t  what would be  t h e  p o s i t i o n  of the j a w s  i n  o the r  spec ies .  

Three, unusual ly simple and f requen t ly  incomplete f o l d s ,  a l t e r n a t e  

w i th  these.  The stomach s c a r c e l y  shows any i n d i c a t i o n  of l a t e r a l  

pouches and the  p o s t e r i o r  p a i r  of ceca a r e  remarkably s h o r t ,  scarce-  
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l y  one half t h e  l e n g t h  of t h e  i n t e s t i n e .  

On the  d o r ~ a l  su r face  t h e  ground co lo r  v a r i e s  from tawny b l i v e  

through o l i v e  and o l i v e  green t o  o i l  green,  t h e  green c o l o r s  be ing  

n e s r l y  pure i n  some examples, e s p e c i a l l y  i n  those which a r e  l e a s t  

spot ted .  I n  o t h e r s  they a r e  impure from t h e  su f fus ion  of brown o r  

d u s Q  pigments i n  t h e  deeper  t i s s u e s ,  i n  extreme cases  imparting 

t o  the  e n t i r e  dorsum a brownish hue. The l i g h t e r  greens appear 

m o s t  f r equen t ly  toward t h e  a n t e r i o r  end and on the caudal  sucker ,  

but i n  many examples t h e s e  regions  become dusky. Frequent ly a 

marginal rufous  o r  orange s t r i p e  is  p resen t ,  e s p e c i a l l y  toward the  

p o s t e r i o r  end, b u t  i t  i s  seldom or  never s o  c l e a r l y  def ined as i n  

H. plumbeus. The v e n t r a l  su r face  is gray, ye l lowish  o r  l i g h t  brown 

but  always p a l e r  than  t h e  dorsum. 

There i s  a g r e a t  range i n  t h e  degree of  maculation which, as 

compared w i t h  - R. marmoratis, i s  cha rac te r i zed  by -a. g r e a t e r - b o l d n e s s  

and d i s t i n c t n e s s  i n  t h i s  spec ies .  Perhaps t h e  most t y p i c a l  condi- 
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t i o n  i s  that i n  which the  dorsum of each complete somite i s  marked 

by 8 or 10 i r r e g u l a r  b u t  somewhat quadrate b l a c k  s p o t s ,  most of - 

which a r e  confined t o  t h e  l i m i t s  of one annulus,  b u t  a few, espec- 

ially toward t h e  margins, a r e  l a r g e r  and more i r r e g u l a r ,  I n  o the r  

cases  t h e  s p o t s  a r e  more numerous and conf luent  so  the  real-ground 

co lo r  appears as l igB%er a r e a s  on t h e  dark  f i e l d .  S t i l l  o t h e r s  

are as n e a r l y  f r e e  of s p o t s  as some examples of g. plumbeus. The 

v e n t r a l  su r face  b e a r s  fewer spo t s  than the  d o r s a l  and no t  i n f r e -  

quent ly is  q u i t e  immaculate. 

Habits - T h i s  g r e a t  l e e c h  is found on the  shores  of the  Great 

Lakes and abounds i n  t h e  numerous lakes  and ponds of Wisconsin, 

Xinnesota and Michigan. Eastwardly it extends i t s  range through 

New York i n t o  N e w  England bu t  i s  r a r e  i n  -the Middle S t a t e s .  
1 

L 

It Cappears t o  l i v e  c h i e f l y  about the  borde r s  of the bodies  

of water which i t  a f f e c t s ,  concealing i t s e l f  beneath  s tones .  Ac-  

cording t o  B a r r o w s  i t  s e c r e t e s  a& unusual abundance of mucous 

and I suspect  from this  f a c t  and the l a r g e  s i z e  of the  n e p h r i d i a l  

b ladders  that i t  may upon occasion leave the wa te r .  Stomach exam- 

i n a t i o n s  show that its food c o n s i s t s  of earthworms and a l l i e d  a- 

q u a t i c  worms, smal ler  leeches ,  p a r t i c u l a r l y  nephel ids ,  s n a i l s ,  

i n s e c t  l a rvae  and organic  mud. In  c a p t i v i t y  s e v e r a l  ind iv idua l s  

fed vorac ious ly  on earthworms b u t  could n o t  be induced t o  a t t a c k  

f i s h e s ,  f r o g s  or  t u r t l e s  even when the  s k i n  w a s  abraded s o  that the  

blood flowed, from which behavior i t  would appear  that the  accounts 

of t h i s  s p e c i e s  h a b i t u a l l y  a t t a c k i n g  f i s h  r e q u i r e  v e r i f i c a t i o n .  

Haemopis plumbeus Moore 

~ i r u d o  l a t e r a l i s  Say (1824) i n  p a r t .  

Desc r ip t ion  - Though resembling H. l a t e r a l i s  q u i t e  c l o s e l y  i n  



co lo r  t h i s  h i t h e r t o  unnamed spec ies  s t ands  c l o s e r  t o  a. g r a n d i s ,  

i n  r e spec t  t o  bo th  e x t e r n a l  a d  i n t e r n a l  s t r u c t u r e .  Probably i t  

does n o t  equal  the  l a t t e r  i n  s i z e ,  the a v a i l a b l e  specimens vary ing  

from two t o  six inches i n  length .  The form is heavy l i k e  that 

spec ies ,  and the  o r a l  sucker  l a r g e r  and the  l i p s  much broader.  

A r a t h e r  wider unsegmented r i m  borders  t h e  sucker.  Except that they  

a r e  r a t h e r  l a r g e r  the eyes a r e  l i k e  those of 11. prand i s  i n  s t r u c t u r e  

and arrangement. The s e n s i l l a e ,  nephridiopores  and anus p resen t  no 

d i s t i n c t i v e  f e a t u r e s .  

The annula t ion  i s  e s s e n t i a l l y  l i k e  that of H.  g r a n d i s  b u t  a few 

d i f f e r e n c e s  occur,  which may d isappear  when a l a r g e r  s e r i e s  of spec- 

imens comes t o  be exazined. The furrows a r e  well marked b u t  p r e s e n t  

l i t t l e  of t h a t  z igzag c h a r a c t e r  and secondary wrinkl ing which i s  s o  
L C 

conspicuous i n  the l a r g e r  s p e c i e s .  The furrow ~a l / a2  is q u i t e  in-  

c i p i e n t  and the annu l i  V I I a 3  and V I I I a l  a r e  r e l a t i v e l y  much smal ler  

and very much l e s s  d i s t i n c t l y  divided than i n  H. g r a d i s  * 

The mouth i s  very  large and the  v e n t r a l  sur f  ace of the l i p  

shovrs no t r a c e  of l o n g i t u d i n a l  s u l c i .  J a w s  a r e  absent  and the  ca- 

pacious pharynx bea r s  twelve low l o n g i t u d i n a l  f o l d s .  The remainder 

of the al imentary c a n a l  appears  t o  d i f f e r  i n  no way from t h a t  of IJ. 

prand i s .  

The e x t e r n a l  g e n i t a l  o r i f i c e s  a r e  c o n s t a n t l y  i n  the  middle of 

annu l i  X I b 6  and XI1 b6 r e s p e c i t i v e l y ,  The penis  i s  f i l i f o r m  and may 

protrude t o  a l eng th  of two and one half t imes the width of the body 

a t  t h e  male o r i f i c e .  I t  i s  i n  the s t r u c t u r e  of the i n t e r n a l  repro-  

duct ive  organs t h a t  the  most ev iden t  d i f f e r e n c e s  between this s p e c i e s  

ar-d H. g r a n d i s  a r e  found. In  f a c t  the  resemblance is  much c l o s e r  t o  - 
R.  marmoratis i n  r e s p e c t  t o  t h e s e  organs. The a t r ium extends caudad - 
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far  beyond t h e  vagina t o  the  neighborhood of ganglion XVI where the  

u s u a l  sha rp  bend appears ,  The s h o r t  l i m b  is  about one half as long 

as the  long one. Re la t ive ly  s m a l l  sperm s a c s ,  which a r e  n o t  more 

than one f o u r t h  o r  one f i f t h  of the  l e n g t h  of t h e  atrium, l i e  f a r  

forward i n  t h e  region  of the  male o r i f i c e .  The c o i l s  of t h e  ep id i -  

dymes l i e  c h i e f l y  s i d e  by s i d e  of the sperm s a c s  and n o t  heaped 

up a t  t h e i r  caudal  end as i n  H. grand i s .  Unlike any other  spec ies  of 

the  genus descr ibed  i n  this  paper the  vagina i s  ve ry  much s h o r t e r  

than t h e  a t r ium,  reaching  only t o  the  caudal  end of eomite X I V .  

The common oviduct l i e s  on the  d o r s a l  s i d e  of t h e  vagina; t h e  albu- 

men gland i s  l a r g e  and n e a r l y  s p h e r i c a l  and t h e  o v a r i e s  a r e  just i n  

advaxtce of t h e  female pore. 

The c o l o r  i s  remarkably uniform leaden o r  s l a t y  gray, usua l ly  
e G 

purer  and sometimes darker  below, and o f t en  showing a l i g h t  o l i v e  

or  ye l lowish  t i n g e  above. Along the e n t i r e  margins from the  caudal  

sucker  t o  the  l i p s  i s  broad, d u l l  but  conspicuous rufous o r  orange 

band which broadens and encroaches on t h e  d o r s a l  sur face  a s  i t  ap- 

proaches c l o s e  t o  the  head, bu t  c o n t r a c t s  aga in  on the  l i p  t o  a 

narrow marginal  l i n e .  The v e n t r a l  margin of this band i s ,  owing t o  

the  pure r  ground co lo r  below, more sha rp ly  def ined .  Small i r r e g u l a r :  

s p o t s  of  b l a c k  a r e  s c a t t e r e d  more or  l e s s  remotely over the dorsum, 

be ing  u s u a l l y  most numerous towards the  margins and ends of the  body. 

Sometimes they a r e  almost absent  and a r e  never  numerous. Except f o r  

a few a long t h e  l a t e r a l  rufous band t he  v e n t r a l  su r face  i s  f r e e  from 

s p o t s ,  The caudal  sucker is  of the  ground c o l o r  both  above and below, 

w i t h  a narrow ruf  ous border .  



Plate VI, 

Figure 1. Anterior nine somites of Macrobdella 

decora showing the location of the eyes 

the sensillae, the meaian red spots and 

the lateral badck spots. 

Figure 2, Anterior somites, lateral view, of 

Haemopis marnoratis showing locat ion 

of eyes and sensillae. 

Figure 3 Anterior eight somites of Haemopis 

Jateralis shtyiving locat ion of eyes. 

Figure 4, Anterior end of Haemopis arandis 

showing location of eyes. 

Figure 5. Anterior end of Eaemo~is ~lumbeus 

showing location of eyes and sensillae. 



Plate VI 

Macrobdella decora 

Fig. 1 

Haemo:ois grandis 

Fig. 4 

Haemopis lateralis 

- 

Haemopis marmoratis 

Fig. 2 

Fig. 3 

Haemopis plumbeus 

Fig. 5 

Macrobdella. Haemopis . 



Family Herpobdellidae 

Leeches of mostly moderate s i z e  and s l e n d e r  elongated form, us- 

u a l l y  $ m e t e  a n t e r i o r l y ,  of ten much depressed p o s t e r i o r l y ,  C l i t e l l u m  

as i n  Hirudinidae.  O r a l  sucker small, forming l i p s :  caudal  sucker  

a l s o  smal l ,  d i sco id .  Complete somites  fundamentally of f i v e  r i n g s ,  

bu t  one or  more of t e n  subdivided, forming six t o  eleven r i n g s .  Eyes 

u s u s l l y  f o u r  p a i r s ,  two p a i r s  on somite 11 o f t e n  coalesced,  two p a i r s  

of smal ler  s i z e  on IV; b u t  someticies eye less .  Cutaneous sense organs 

and p a p i l l a e  numerous, n o t  obviously metameric. Mouth and pharynx 

as i n  Hirudinidae,  b u t  the  l a t t e r  wi th  t h r e e  l o n g i t u d i n a l  muscular 

r idges  and no jaws. Stomach and i n t e s t i n e s  s t r a i g h t ,  simple and 

without d i v e r t i c u l a .  Geni ta l  o r i f i c e s  v a r i a b l e  i n  p o s i t i o n ,  the  male 

usua l ly  on X I I ,  t h e  female on X I I I .  Tes tes  s a c s  smallc and numerous 
L 

extending through about segments XVIII t o  XXIII. Sperm d u c t s  ve ry  

long and much convoluted,  paired u n t i l  they  empty by means of s h o r t  

p r o s t a t e  cornua i n t o  the small  median a t r iwn.  No p r o t r u s i b l e  pen i s .  

Ovisacs long znd s l e n d e r  as i n  the  Glossiphonidae but  each doubled 

on i t s e l f ,  uni ted  only et tne e x t e r n a l  o r i f i c e .  Copulation t akes  

place and sperr~atophores  a r e  implanted on t h e  integument. Eggs en- 

c losed i n  f l a t ,  pouch-like c h i t i n o i d  cocoons fz s t ened  by one s i d e  t o  

s tones ,  s t i c k s  and p l a n t s .  Fresh  water predaceous leeches ,  f eed ing  

on i n s e c t  l a r v a e ,  worms, e t c . ,  occas iona l ly  suck the  blood of v e r t e -  

b r a t e s .  

Genus Erpobdella E l a i n v i l l e  . 
Size  moderate; p o s t e r i o r  region n o t  g r e a t l y  depressed. Sperm 

duct  forming a long loop (reaching t o  gangl ion XI)  a n t e r i o r  t o  a t r ium 

which is  provided wi th  a - p a i r  of simply curved horns.  None of the  . 

f i v e  annu l i  of corn2le t e  somi t e s  d i s t i n c t l y  enlarged and subdivided. 
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prpobde l l a  puncta ta  (Leidy) Moore. 

S e n h e l i s  puncta ta  Leidy (1870) 
Nephelis l a t e r a l i s  B r i s t o l  (1898 1 i n  p a r t .  

Desc r ip t ion  - The form i s  elongated w i t h  the  s i d e s  n e a r l y  pa ra l -  

l e 1 , t a p e r i n g  a n t e r i o r l y  t o  the  c l i t e l l u m  b u t  ve ry  l i t t l e  a t  the  post-  

e r i o r  end, A n t e r i o r l y  i t  becomes almost c i r c u l a r  i n  s e c t i o n  and 

p o s t e r i o r l y ,  a l though margins a r e  sharp  and prominent, is  l i t t l e  

depressed and widened. The s i z e  is l a r g e  f o r  t h e  family,  reaching 

a l e n g t h  of about f i v e  inches.  The body is very f inn ,  bard and mus- 

c u l a r .  

The o r a l  sucker  1s very small ,  be ing  l i t t l e  more than a s h o r t  l i p  

overhanging the  n e a r l y  te rminal  mouth. Normally t h e r e  a r e  th ree  

p a i r s  of eyes,  t h e  f i r s t  decidedly the l a r g e s t  and s i t u a t e d  c l o s e  

'together on somite I1 and d i r e c t e d  forward; the  o t h e r s  more widely 

separated on the  s i d e s  of I V  and looking somewhat backward. The 

c l i t e l lu rn  is  f r e q u e n t l y  seen i n  f u l l  development, i n  which condi t ion  

i t  i s  a wide, t h i c k  complete g r i d l e  covering the 15  annul i  f r ~ m  Xb5 

t o  XIIIa2 i n c l u s i v e .  The male pore i s  a r a t h e r  conspicuous opening 

a t  ~1Ib2/a2, t he  female a much smaller one a t  ~1Lb5/b6 or  two annu l i  

f a r t h e r  caudad. 

Somites 1 , I I  and I11 a r e  uniannula te ;  IV and V are b i m n u l a t e ,  

V I  is  t r i a n n u l a t e ,  V I I  is quadr iannula te ;  and V I I I  t o  XXJX i nc lus ive ,  

or  17 somites,  a r e  quinquiannulate .  A t  the p o s t e r i o r  end somite XXV 

i s  quadriannulate ,  though t h e  las t  annulus (a3) may be  more o r  l e s s  

d i s t i n c t l y  subdivided on the  dorsum; XXVI i s  e i t h e r  b iannu la te  o r  

t r i a n n u l a t e  and XXVII i s  u s u a l l y  uniannulate .  

In  the  complete somites  the  annu l i  a r e  of approximately l e n g t h  

and 36 i s  n o t  obviously enlarged o r  more completely subdivided than 

the  o the r s .  Numerous smal l  cutaneous p a p i l l a e  b e a r i n g  sense organs 



,ppear arranged i n  an i r r e g u l a r  t r ansverse  row on each annulus.  

They a r e  l a r g e s t  d o r s a l l y ;  and on t h e  n e u r a l  annulus. The a n n u l i  of 

the  simpler somites f r equen t ly  e x h i b i t  two such rows, i n d i c a t i n g  

t h e i r  composite c h a r a c t e r .  

The t e s t e s  a r e  numerous, about 50 or 60 on each s i d e  of somites  

XVIII t o  XXIV, mostly w i t h  s epa ra te  vasa  e f f e @ t i a .  The enlarged and 

much convoluted e p i d i d m i s  or sperm sac.-reaches from XVIII toXIV. 

There is a long p r e a t r i a l  loop t o  the  e j a c p l a t o r y  duct  r each ing  t o  

ganglion X I .  The a t r i u m  c o n s i s t s  of a small e v e r s i b l e  bursa  and a 

p a i r  of elongated semi-erect ,  curved p r o s t a t e  gdrnua, the  bases  of 

xhioh are enveloped by a t h i c k  l a y e r  of p r o s t z t e  glands.  The o v a r i e s  

a r e  elongated s a c s  each doubled on i t s e l f  and reaching f o r  a v a r i a b l e  

d i s t a n c e  through the  v e n t r a l  s inus .  

I; t h i s  spt:ies t h e  c o l o r  v a r i e s  extremely. Young i n d i v i d u a l s  

usual ly  conta in  l i t t l e  or  no pigment, pe rmi t t ing  the  red c o l o r  of 

the blood t o  appear through the  t r a n s l u c e n t  t i s s u e s .  The a d u l t  p ig-  

mentation i s  assumed gradual ly  w i t h  increase  i n  age and s i z e .  When 

f u l l  grown the  ground c o l o r  may be plumbeous, s l a t e  co lo r ,  brownish 

gray, o l i v e  b r c m ,  fuscous ,  l i g h t  brown o r  chocola te ,  always some- 

 that l i g h t e r  v e n t r a l l y  and i n  the furrows and enlivened on t h e  mar- 

g i n s  by the  red t i n t  of the l a t e r a l  blood v e s s e l s .  Sometimes a beau- 

t i f u l  golden green hueoverspreads t h e  e n t i r e  dorsum. The browns a r e  

most usua l  and may be  p l a i n  or  more o r  l e s s  marked with i r r e g u l a r  

b lack  spo t s  wi th  l i g h t  c e n t e r s ,  arranged i n  two or  f o u r  l o n g i t u d i n a l  

l i n e s  leaving  the middle of the back and margins c l e a r .  

H a b i t s  - V i t h i n  t h e  a r e a  of i t s  d i s t r i b u t i o n ,  which is e x t e n s i v e ,  

this leech  occurs under a g r e a t  v a r i e t y  of condi t ions .  Almost every  

sp r ing ,  brook and r i v e r ,  d i t c h ,  pond and l ake ,  no matter how pure 

and cold,  or  how warm and f o u l ,  i s  i t s  home. -4nd i n  most s i t u a t i o n s  



it  i s  b y  far  the most common spec ies  of l eech  p resen t ,  exceeding num- 

bers even t h e  omnipresent G l o s s i ~ h o n i a  stamalis, The s i z e  v a r i e s  

g r e a t l y  with t h e  s i z e  of the body of  water and the r i chness  of the  

food supply.  Small c l e a r  brooks and d i t c h e s  almost i n v a r i a b l y  y i e l d  

only s m a l l  i nd iv idua l s ,  while by f a r  the  l a r g e s t  ind iv idua l s  which 

I have seen come from l a r g e  r i v e r s  and ponds and the  Great bakes. 

B r i s t o l h a s  pointed out  that i n  any p a r t i c u l a r  pond they congregate 

on the shore  which rece ives  the  r i c h e s t  food supply and m y  own exper- 

ience  s u b s t a n t i a t e s  t h i s .  

Like many o the r  spec ies  of leeches  t h i s  one conceals  i t s e l f  dur ing  

t h e  day beneath s tones ,  logs ,  leaves  or  whatever happens t o  be con- 

~ e n i e n t  f o r  the  purpose, b u t  leaves  i t s  s h e l t e r  a t  n igh t  and searches 

a c t i v e l y  f o r  food. I n  aquar ia  the  rhythmic r e s p i r a t o r y  movement, 
L k 

which t a k e s  p laces  while  e i t h e r  b o t h  or only the  p o s t e r i o r  sucker 

i s  a t t a c h e d ,  may be  f r e q u e n t l y  observed. It is s o  muscular and t h e  

body s o  ha rd ,  wiry and s l i p p e r y  t h a t  i t  is r e a l l y  q u i t e  d i f f i c u l t  

t o  hold a l i v i n g  one between the  f i n g e r s .  When picked up i t  s t r u g -  

g l - s  and w r i t h e s  v i o l e n t l y  and when d is turbed  creeps r ap id ly .  It 

is a l s o  t h e  most exper t  and a c t i v e  swimmer of any of o u r  common . 

leeches .  When swimiming i t  tu rns  edgeways and undula tes  the  body 

i n  ee l - fashion ,  sometimes e l e v a t i n g  the  head above the water. 

Although somewhat of a  scavenger, i t  s u b s i s t s  c h i e f l y  on a q u a t i c  

i n s e c t s  and t h e i r  l a r v a e ,  and aqua t i c  o l igochaetes ,  but  w i l l  attack 

f i s h e s  and f r o g s  o r  draw blood from t h e  l egs  of wading boys. Not 
k& 

i n f requen t ly  cannaJ is t ic  tendencies appear,  l a r g e  ind iv idua l s  devour- 

ing t h e  smal l e r  ones of i t s  own spec ies .  It i s  very  a c t i v e  i n  seek- 

ing  food and w i l l  pursue i t s  prey wi th  considerable  t e n a c i t y .  

Breeding cont inues over a long per iod  - m o s t  of the  s p r i n g  and 

summer. Spermatophores a r e  formed and a t t ched  t o  any p a r t  of t h e  boe 
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dy except the  a n t e r i o r  end which seems t o  be avoided. In copu la t ion  

the  two leeches wind about ea ch o t h e r  and adhere by means of t h e i r  

suckers and the  exchange of spermatophores may be mutual. The smal l ,  

f l a t  amber-colored egg cases  a r e  familiar o b j e c t s  t o  s tuden t s  of 

f r e sh  water l i f e  and a r e  o f t en  found i n  g r e a t  numbers a t t ached  t o  

the  underside of s t o n e s ,  e t c ,  i n  the  water.  

Genus Nephelops is  V e r r i l l  

S ize  l a r g e ;  much depressed p o s t e r i o r l y .  Sperm duct  forms a loop 

a s  i n  Erpobdella;  a t r ia l  cornua prominent and a complete s p i r a l  

turn .  A l l  a n n u l i  of complete somites more o r  l e s s  d i s t i n c t l y  sub- 

divided.  

~ e p h e l o p s i s  obscura V e r r i l l  
C 

Descr ip t ion  - Like the  s p e c i e s L l e s t  descr ibed this  i s  a r a t h e r  

l a r g e  leech,  a t t a i n i n g  a l e n g t h  n e a r l y  equal  t o  Erpobdel la  punc ta ta  

and considerably exceeding i t  i n  t h e  b read th  of the  p o s t e r i o r  r eg ion  

of the  body. Compared w i t h  o the r  spec ies  of the  f a m i l y  belonging t o  

the  1.linnesota f a ~ n a  the  body is more depressed and i n  i t s  p o s t e r i o r  

p a r t  very much broader than they. The margins a r e  sha rp  and promi- 

nent .  The region a n t e r i o r - t o  the c l i t e l l u m  is  r e l a t i v e l y  s l e n d e r  

and depressed w i t h  rounded margins. Texture hard and f i r m .  

~ o t h i n g  c h a r a c t e r i s t i c  appears i n  connection w i t h  the  mouth and 

l i g  which i s  r a t h e r  broad.  There a r e  f o u r  pairs of eyes of about  

=qua1 s i z e ;  t h e  a n t e r i o r  two p a i r s  a r e  s i t u a t e d  n e a r l y  s i d e  by s i d e  

i n  somite 11, o r  t h e  more l a t e r a l  p a i r  i n  a s l i g h t l y  more cauda l  

p o s i t i o n  on the furrow II/III. Both a r e  d i r e c t e d  forward and s l i g h t -  

l y  l a t e r a l .  The remaining two p a i r s  a r e  s i t u a t e d  f a r t h e r  back b u t  

s i m i l a r l y  c lose  t o g e t h e r  on the s i d e s  of the  o r a l  annulus IV. U s -  

u a l l y  they a r e  on t h e  p o s t e r i o r  p a r t  of the  l a r g e r  annulus bu t  t h e i r  
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pigment cups may l i e  beneath the furrow a2/a3. Both a r e  d i r e c t e d  

caudad and l a a e r a .  

F i f t e e n  a n n u l i ,  Xb5 t o  XIIIa2 i n c l u s i v e ,  a r e  occupied by the 

pr-ominent c l i t e l l u m .  The e x t e r n a l  g e n i t a l  o r i f i c e s  a r e  separated 

by two annu l i  s i t u a t e d  as i n  g. punc ta ta  a t  t h e  furrows XIIb2/a2 

and ~ 1 I b 5 / b 6  r e s p e c t i v e l y .  In  ind iv idua l s  which a r e  i n  a c t i v e  

sexual  cond i t ion ,  the  male o r i f i c e  i s  a conspiouous opening more o r  

l e s s ,  e leva ted  on pouted l i p s  marked by r a d i a t i n g  furrows. Occas- 

i o n a l l y  the  g e n i t a l  b u r s a  is  everted as an e l l i p t i c a l  d i s c  wi th  a 

c e n t r a l  p la t form-l ike  e l e v a t i o n  by a s i n g l e  median pore o r  p a i r  of 

pores,dependent on the  more o r  l e s s  complete p ro t rus ion  of  the  organ. 

I n  smal l  ind iv idua l s  and those n o t  sexua l ly  a c t i v e  the  male pore i s  

minute as the  female invar i ab ly  is .  h t 

The anus i s  a r a t h e r  l a r g e  t r ansverse  s l i t  w i t h  wrinkled margins 

s i t u a t e d  on XXVI and succeeded by s e v e r a l  r a t h e r  ill def ined  annu l i  

belonging t o  XXVII. The caudal  sucker is  a t h i n ,  f l a t ,  expansive 

and l a r g e l y  exposed d i s c .  I ts  d o r s a l  su r face  i s  marked.as i n  E. - 
punc ta ta  by six o r  e i g h t  r a d i a t i n g  r idges .  

In one r e s p e c t  t h e  reproduct ive  organs a r e  very c h a r a c t e r i s t i c ,  

mile i n  genera l  resembling E. punc ta ta  the  a t r ia l  cornua a r e  l a r g e r  

and c o i l e d  i n  a complete s p i r a l  t u r n ,  which is inxar i ab ly  present  

i n  a l a r g e  number of ind iv idua l s  of a l l  s i z e s  and condi t ions  which 

have been d i s sec ted .  The p r e - a t r i a l  loops reach  ganglion XI. 

The ground co lo r  is  genera l ly  gray, c l a y  c o l o r  o r  brownish, the 

l a t i e r  occurr ing  most f r e q u e n t l y  on p l a i n  unspotted examples. By 

f a r  the  g r e a t e r  number of specimens are t h i c k l y  spo t t ed  over t h e  

e n t i r e  d o r s a l  su r face  w i t h  b lack.  These b l o t c h e s  a r e  n o t  coarse and 

heavy as i n  Haemopis marmoratis t o  which t h e  spec ies  e x h i b i t s  some 
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resemblance i n  c o l o r ,  but  a r e  f i n e l y  branched and ramifying; w i t h  

f r equen t ly  anastomosed te rminal  branches,  thus a f f e c t i n g  a more o r  

l e s s  continuous ne taork .  Sometimes the b l a c k  s p o t s  a r e  q u i t e  few 

a d  remote, aga in  they become s o  prominent t h a t  the  ground c o l o r  i s  

very l a r g e l y  o b l i t e r a t e d  and the dorsum p r e s e n t s  a genera l ly  s l a t e  

b lack c o l o r  spo t t ed  more o r  l e s s  remotely w i t h  t h e  l i g h t e r  ground, 

In  any c a s e ,  whether the spo t s  be few o r  many, t he re  is no ev iden t  

metamerism i n  i ts  p a t t e r n  and no tendency toward the  formation of 

l o n g i t u d i n a l  s t r i p e s ,  the pigment be ing  q u i t e  as continuous ac ross  

the  middle l i n e  as elsewhere. Except i n  the  ve ry  hezv i ly  b lo tched 

specimens, i n  which a few spots  occur,  e s p e c i a l l y  toward t h e  margins, 

the  v e n t r a l  s u r f a c e  is imraculate .  

xabits - The exact geographical  range of this spec ies  i s  n o t  y e t  I 

known b u t  it  i s  e s p e c i a l l y  c h a r a c t e r i s ~ i c  of the  Miss i s s ipp i  v a l l e y  

and the lake region  drained by the  headwaters and t r i b u t a r i e s  of that 

r i v e r .  I t  i s  exceedingly abundant i n  VFyoming, Tiscons in  and Xinne- 

s o t a ,  b u t  i s  known as far south as A l a b a m a .  The stomachs con ta in  

l a r g e  numbers of i n s e c t  l a r v a e ,  which appear t o  f u r n i s h  the chief 

sustenance , but  a l s o  va r ious  spec ies  of Oligochaeta ,  aqua t i c  s n a i l s  

e t c .  No opportuni ty has  been afforded me t o  s tudy t h e  habits of  th is  

spec ies  b u t  t h e r e  is no reason t o  b e l i e v e  t h a t  they differ m a t e r i a l l y  

from those o f  E. p u n c t a t a .  V e r r i l l  has  descr ibed  the egg cases  as 

"broad oval  o r  e l l i p t i c a l ,  t e rminat ing  i n  a p o i n t  or  mucro a t  each 

end, f l a t  below, smooth and s l i g h t l y  convex above, with  a t h i n  

margin, They were 5 . 5  m n .  t o  8 IIUE. long by 3.5 mm. t o  4 mrn. broad."  

Genus Dina R. Blanchard.  

S ize  r a t h e r  s m a l l ;  n o t  g r e a t l y  depressed p o s t e r i o r l y .  Sperm 

duc t  n o t  forming a long a n t e r i o r  loop reaching  t o  ganglion X I ;  a t r i -  



a1 cornua small. Last annulus  o f  each somite obviously enlarged 
- - 

and subdivided. 

p i n a  anocula ta  Hoore 
5 

~ e s c r i p t i o n  from Moore (1898) 

Behind the g e n i t a l  reg ion  t h e  body i s  much f l a t t e n e d ,  and bo th  

width and depth  remain n e a r l y  cons tant  from the  cli te&bum near- 

l y  t o  t h e  p o s t e r i o r  sucker .  Toward t h e  p o s t e r i o r  end i t  becomes 
I 

s l i g h t l y  narrower,  and then margins approach i n  a curve and pass  
- 

i n t o  a broad acetabilLlar peduncle. The margins of the  body a r e  

rather obtuse,  except on t h i s  p o s t e r i o r  curve,  where they a r e  

sha rp  and compressed. The acetabulum i s  smal1 , less  than half 

the  ' g r e a t e s t  width of t h e  body, and f a c e s  vent rad .  From the  $en- 

i t a l  region  the  body decreases  i n  b read th  and inc reases  i n  re -  
L C 

I 

l a t i v e  depth toward the  a n t e r i o r  end, which is q u i t e  t e r e t e .  

The mouth i s  very l a r g e ,  the  opening i n  the  ind iv idua l  measur- 

ed be ing  n e a r l y  1 mm. It is  round and owing t o  the  shor tness  of 

t h e  prostomium, s c a r c e l y  obl ique.  It is bounded by the prostom- 

ium, the  f irst  and second annul i .  

The prostomium c o n s i s t s  of a l a r g e r  l i p  and a narrower pos te r -  

i o r  incomplete annulus. It p resen t s  a median lobe beneath,  bound 

ed by  a p a i r  of s u l c i .  There a r e  i n  a l l  105 annul i  behind the  

prostomium. The second one i s  complete and bounds the mouth 

p o s t e r i o r l y .  Its f r e e  margin i s  crenulated.  The first th ree  

somites c o n s i s t  of a s i n g l e  annulus each, the f o u r t h  and f i f t h  

annu l i  of t h r e e  each, while  somites TTI t o  XXIII a r e  complete 
- 

c o n s i s t i n g  of f i v e  a n n u l i  each. I n  a l l  of theae the  t h i r d  or  

middle annulus is enlarged ,  and shows evidences of subdiv is ion  ; 

i n t o  two t e r t i a r y  annul i .  The annulus a n t e r i o r  t o  the  male pore 



and occas ional ly  o ther  annul i ,  show a sbmilax biannula t ion .  So- 

mite XXIV has th ree  annul i ,  and XXV and XXVI one o r  incompletely 

two. The anus is  s i t u a t e d  between somites  XXIV and XXV,  

The male pore l i e s  between annu l i  34 and 35 (somites X and XI) 

It is  a conspicuous opening surrounded by a c i r c l e  of p a p i l l a e ,  

s i t u a t e d  a t  t h e  summit of a prominent, broadly  con ica l  e l e v a t i o n  

which a f f e c t s  t h r e e  annu l i  i n  f r o n t  a s  w e l l  as behind. Annulus 

34 is b iannu la te .  The inconspicuous female pore i s  s i t u a t e d  

between annu l i  36 and 37. 

The ground c o l o r  of a l coho l i c  specimens i s  d u l l  yellow, immac- 

u l a t e  below and on t h e  margins, b u t  l a r g e l y  replaced above by 

four  l o n g i t u d i n a l  s t r i p e s  of g r a y i s h  o r  d u l l  black,  of which 

the o u t e r  p a i ~  a r e  submarginal, d u l u e r  i n  c o l o r ,  and narrower 
f 

than t h e  more d i s t i n c t  inner  p a i r ,  which a r e  w e l l  separated by a 

median s t r i p e  of the  ground c o l o r .  An te r io r  t o  the  c l i t e l l u m  t h e  

two s t r i p e s  on each s i d e  become conf luent ,  but  a t  the  same time 

more d i l u t e d  w i t h  t h e  ground c o l o r ,  and f i n a l l y  broken m d  replaced  

by t h e  widening middle s t r i p e .  T h i s  a n t e r i o r  expansion of t h e  

middle s t r i p e  is  c l e a r  yellow and p e c u l i a r  i n  the  d i s t i n c t n e s s  

with which the  l o n g i t u d i n a l  muscles a r e  t h e r e  v i s i b l e .  I n  many 

specimens t h e  two da rk  s t r i p e s  a r e  p a r t l y  o r  wholly confluent  be- 

hind as well as i n  f r o n t  of t h e  c l i t e l l u m .  I n  such the l a t e r a l  

light s t r i p e s  become merely a succession of more or  l e a s  conf luent  

spo t s ,  or e n t i r e l y  wanting. All degrees ~ of t r a n s i t i o n  between two 

and f o u r  s t r i p e d  v a r i e t i e s  a r e  found t h e  former giving t h e  impres- 

s ion  of l ight ,  t h e  l a t t e r  of dark,  colored worms. The median and 

marginal s t r i p e s  a r e  always w e l l  marked. P o s t e r i o r  sucker yellow. 

No pigmented eyes.  Length of l a r g e r  specimen 12.5 mm. 



Descr ip t ion  - A number of small and imperfect ly  greserved leeghes 

fie=: G12.1 Uke  8hW charactzra which readi ly  dis-i ; inguisn them from 

an$ spec ies  of ~ i &  previous ly  descr ibed.  The spec ies  e x h i b i t s  

c e r t a i n  resemblances t o  D.  f e r v i d a ,  - 
mane of t h e  specimens a t  hand exceed an inch  i n  l eng th  i n  the  

p a r t l y  cont rac ted  s t a t e  and i f  a l i v e  and extended would n o t  be 

more than an inch  and a half. P o s t e r i o r l y  the  body is  r e l a t i v e l y  

wide and f l a t  b u t  a n t e r i o r l y  becomes nea r ly  c i r c u l a r  behind the  - 
mouth. The mouth and l i p s  have the  customary form. Fnl ike most 

of our American spe-cies t h e r e  a r e  f o u r  p a i r s  of conspicuous b lack  

eyes,  though v a r i a t i o n s  i n  which one o r  both of the  a n t e r i o r  

l a t e r a l  ones a r e  absent  occur i n  about ten percent  of those s tud-  
L 1. 

i e d .  The a n t e r i o r  eyes a r e  l a r g e r  than the p o s t e r i o r ,  those of 

the  two p a i r s  almost i n  con tac t  and t h e i r  pigment cups s i t u a t e d  

w e l l  wi th in  somite 111. The p o s t e r i o r  eyes a r e  smal ler ,  looking 

outwards snd backwards from the l a t e r a l  f a c e s  of the  g o s t e r i o r  

p a r t  of IV. 

The g e n i t a l  o r i f i c e s  a r e  separated by a g r e a t e r  d i s t a n c e  (34 
a n n u l i )  than is the  case i n  any h o r n  American spec ies .  The male 

pore is a conspicuous t r ansverse  opening elevated on a broad low 

p a p i l l a  i n  the  middle of XIIa2, and the  female a very minute 

opening between t h e  annu l i  ~111bl/b2. Considerable v a r i a t i o n  i n  

the  p o s t e r i o r  d i r e c t i o n ,  occurs i n  the  p o s i t i o n  of the male pore. 

NO v a r i a t i o n s  i n  the  p o s i t i o n  of the  female pore have been observeds 

Nothing of importance can be noted regarding the nephridiopores , 

anus or p o s t e r i o r  sucker .  

130th somites I1 and I11 appear t o  be biannulate  and a t - ? l e a s t  the 

p a i r  of eyes of t h e  a n t e r i o r  group a r e  we l l  wi th in  the  



l a t t e r .  Somite V is a l s o  b iannu la te ,  V I  t r i a n n u l a t e  and VII qua- 

d r i annu la te .  Beginning w i t h  VII annulus b6 shows i ts  l a r g e r  s i z e  

and by TX is  f u l l y  subdivided. I n  most of t h e  complete quinquiann- 

u l a t e  somites ,  of which t h e r e  a r e  17 ( V I I I  t o  XXIV), t h i s  l a r g e  

s i z e  of b6 and i t s  subdiv is ion  i s  c l e a r l y  manifested.  Toward the 

caudal  end XXV is  quadriannulate ,  XXV'I t r i a n n u l a t e  and XXVII two 
- 

or th ree  small  r i n g s  behind the anus. 

Apparently t h e  t e s t e s  a r e  smaller and more numerous than usual 

i n  the  family.  The spec ia l i zed  a n t e r i o r  por t ion  of the  vasa  de- 

f e r e n t i a  extends through a smaller  number of somites than usua l ,  

t he  sperm sac reaching  from ganglion XVI t o  XIV o r  thereabout ,  w i t h  

.in xhich  region i t  is of l a r g e  s i z e  and much folded.  The pre- 

a t r i a l  loop of t h e  e j a c u l a t o r y  cana l  reaches t o  ganglion X I  and 
L t 

I 
j u s t  before  e n t e r i n g  t h e  a t r ia l  comua t h e  duct  is fo lded  l a t e r a l -  

ly s e v e r a l  times. The at r ium i t s e l f  has simply curved horns.  Its 

median p a r t  crowds t h e  t w e l f t h  ganglion somewhat caudad out  of i ts 

usua l  pos i t ion .  

m a t e v e r  pigment may have been p resen t  has  faded out  completely 

i n  the preserved material. Nothing is  known conoerning the  habits 

of this spec ies .  

Dina micros toma l o o r e  

Desc r ip t ion  from - ~ o o r e  (1901) 

This is  a g e n e r a l l y  s l ender  spec ies .  Well-preserved specimens 

a r e  n e a r l y  t e r e t e  and i n  extension lirqiiear. T o t a l  l eng th  42 mm. 

Complete somites quiquiannulate ,b6 enlarged and subdivided; first 

p a i r  of eyes i n  111; male o r i f i c e  at  ~IIb2/a2, female o r i f i c e  a t  

XII/XIII; median chamber of atrium r e l a t i v e l y  and without median 

groove; p r o s t a t e  cornua inconspicuous, s h o r t e r  than diameter of 
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medim chamber ; vasa def efnntia lacking  a n t e r i o r  loop and ending 

abrup t ly  a t  t h e  atrium. 

The width is grea t e s t  at about t'ne middle of t h e  body bu t  v a r i e s  

l i t t l e  i n  the  e n t i r e  p o s t c l i t e l l a r  region.  The margins of the  body 

a r e  rounded except j u s t  about the a n a l  region,  where l a t e r a g  f l anges  

begin a t  about XXIII and become more and more prominent u n t i l  they 

terminate  i n  a p a i r  of t h i n  expansions which embrace the base of 

the  sucker .  A cur ious  f e a t u r e  which appears i n  a g r e a t  many, sgec i -  

me'& is a s h o r t  cont rac ted  region  j u s t  behind t h e  c l i t e l l w n ,  w b r e  

the body becomes p e r f e c t l y  t e r e t e  and b e l l i e s  ventralward. From the  

g e n i t a l  r eg ion  forward the body t ape r s  q u i t e  r a p i d l y  t o  a po in t  j u s t  

p o s t e r i o r  t o  the m{th and then r a p i d l y  c o n t r a c t s  i n t o  the narrow 

l i p .  A s  i n  nephkl.fds genera l ly ,  the e n t i r e  body i s  covered w i t h  

s m a l l  sensory p a p i l l a e  arranged i n  zones on every annulus. 

The mouth i s - s m a l l ,  the  upper l i p  extended, s l ender  and prominent 

and is o f t e n  most sha rp ly  d i s t ingu i shed  f r o m  the  succeeding annu l i  

by a deep furrow which passes  behind the po t -o ra l  r i n g .  Dorsa l ly  

i t  i s  smooth, .divided i n t o  d i s t i n c t  but  very  narrow r i n g s ,  and pro- 
1 

vided around t h e  margins very r i c h l y  and above spa r ing ly  with lab- 

i a l  sense  organs.  

There a r e  th ree  p a i r s  of eyes,  of which the f i rs t  are the l a r g e s t  

and s i t u a t e d  on somite 111, i n s t ead  of I1 as in  most nephel ids .  

sometimes one o r  each of these i s  represented by two. The second 

and t h i r d  p a i r s  ark on 337, t he  dorsalmost s l i g h t l y  i n  advance. 

The male gonopore is a l a rge  and conspicuous opening usua l ly  sur -  

rounded by a t h i n  integunrental d i s c  which spreads over about one- 

half of the contiguous annu l i .  The female pore i s  s m a l l  and u s u a l l y  

concealed. A s t r o n g l y  developed c l i t e l lu rn  i s  u s u a l l y  present .  It 



is t h i c k  bo th  d o r s a l l y  and v e n t r a l l y ,  sha rp ly  def ined  and extends 

over 15 annu l i .  The nephridiopores  a r e  as usua l .  

Even f o r  a nephel id t h e  p o s t e r i o r  sucker i s  weak and small. It 

is  very broadly  a t t a c h e d ,  w i t h  s ca rce ly  any f r e e  margin a n t e r i o r l y ,  

where i t  reaches only  as far forward as =I, Eight  l o w  r a d i a t i n g  

r idges  o r  l i n e s  of  p a p i l l a e  disposed i n  p a i r s  mark the  upper sur face ,  

Anus l a r g e ,  w i t h  a much wrinkled margin, xXVI/XXVII. 
- 

The e x t e r n a l  f e a t u r e s  of metamerism i n  t h i s  spec ies  d i f f e r  b u t  

l i t t l e  from those  of E. punctata .  

The numerous small t e s t e s  a r e  found i n  somites  XVIII t o  XXIII, 

b u t  t h e i r  number w a s  n o t  determined. The vasa  d e f e r e n t i a ,  sperm s a c s  

and ducti  e j a c u l a t o r i i  a r e  indica ted  i n  f i g u r e .  The l a t t e r  end 

abrup t ly ,  without  any p r e a t r i a l  loop whatever, a t  the  p r o s t a t e  horns 
L k 

i n t o  the  ends of which they empty, 

The a t r ium is a ve ry  c h a c r a c t e r i s t i c  one and d i f f e r s  from that 

of 'any o ther  s p e c i e s  of American nephel id which I have examined. 

The e f f e r e n t  male appara tus  of t h i s  s p e c i e s  has many c h a r a c t e r s < i n  

common w i t h  D_. f e r v i d a .  The median chamber i s  a thick-walled s a c  

of r e l a t i v e l y  l a r g e  s i z e .  I t  s t a d s  up prominently from t h e  body 

f l o o r ,  r a i s i n g  t h e  nerve cord w i t h  i t  and b a r e l y  marked by a median 

groove. I ts t r ansverse  diameter is  much g r e a t e r  than the  antero-  

p o s t e r i o r  and about  equa l  t o  i t s  he igh t ,  b u t  i n  immature specimens 

the organ is s p h e r i c a l .  

The p r o s t a t e  cornua a r e  s m a l l  and t h e i r  a t tachments  far a p a r t  

Qn the  d o r s a l  s u r f a c e  of th is  chamber, w i t h  which they  remain i n  

l & e  con tac t  as they  curve s t rong ly  ventrad on each s i d e .  A t  t h e i r  

lowest po in t  a t  t h e  s i d e s  they become continuous w i t h  t he  d u c t i  

e j a c u l a t o r i i  as above descr ibed .  The ovar i e s  p r e s n t  no p e c u l i a r  

f e a t u r e s .  



Bot one of the  many examples of b o t h  young and old shows any 

pigment. This would i n d i c a t e  that dur ing  l i f e  they a r e  r e d ,  t h e  

c o l o r  of tne  blood showing t i -~ougl i  the fn tegumnts .  

Small t u b i f i c i d  worms have been found i n  the  stomachs of those 

examined. 

p i n a  f e rv ida   erril ill) Hoore 

m ~ h e l i s  f e r v i d a   erri ill (1874) 

Descr ip t ion  - The l e n g t h  of th04 spec ies  is n o t  k t o ~ w n  t o  exceed 

t h r e e  inches and more o f t e n  reaches b u t  two. The body i s  depressed 

t e r i o r l y  b u t  rounded a n t e r i o r l y .  The mouth i s  r e l a t i v e l y  l a r g e  

and the  l i p s  broadly  rounded. &ore c h a r a c t e r i s t i c  i s  the l a r g e  

s i z e  of the  caudal  sucker which has a g r e a t e r  expanse than i n  most 
I 

of t h e  small nephel i&,  the a n t g r i o r  margin be ing  more widely f l e e  

and reaching as fa r  forward as lXXVa2. If one may judge from t h e  

prepara t ions  the  body i s  n o t  of p a r t i c u l a r l y  f i r m  consis tency;  

c e r t a i n  it  i s  that t h e  muscular system i s  l e s s  w e l l  developed than 

i n  the  hard spec ies .  The u s u a l  t h i c k  prominent c l i t e l l u m  reaches 

from Xb5 t o  XIIIa2 covering 15 annul i .  The e x t e r n a l  g e n i t a l  o r i f i -  

c e s  a r e  separated by two annu l i ,  t he  male being s i t u a t e d  a t  XIIb2/ 

a2, the  female a t  ~ 1 I b 5 / b 6 .  Three p a i r s  of eyes a r e  more usua l  

then  four .  They resemble those of E. puncta ta  except  that the  pig- 

ment cups o f  t h e  first p a i r  l i e  c h i e f l y  wi th in  somite 111. 

There is l i t t l e  of d iagnos t i c  va lue  i n  the  annula t ion .  Some 

f e a t u r e s  of t h e  sense organs a r e  pecu l i a r  b u t  have no considerable  

va lue  i n  de f in ing  spec ies .  The last annulus (b6)  of each somite i s  

much longer  and more f u l l y  and cons tan t ly  subdivided than any of 

t h e  o t h e r s ,  as i n  o t h e r  members of the genus. 

The spec ies  is ve ry  r e a d i l y  d i s t ingu i shed  from 2. parva  by the 



Character of the reproduct ive  organs.  The t e s t e s  occupy t h e  l a t e r a l  

por t ions  of somites  XVIII t o  XXIV, and average i n  the  one i n d i v i d u a l  

i n  which they were a l l  counted 32 on each s i d e  of a somite.  The 

s e v e r a l  reg ions  of t h e  sperm duc t s  e x h i b i t  no p e c u l i a r i t i e s  u n t i l  

t h e  a t r ium is reached. Here the  e n t i r e  absence of a p r e a t r i a l  

loop i s  noted,  t h e  e jFu la to ry  cana l s  s topping  abrup t ly  e m  the a p i c e s  

of the  a t r ia l  cornua i n t o  which they  e n t e r .  When the  copula tory  or- 

-an is f u l l y  r e t r a c t e d  the ducti f o r m  no loop whatever a n t e r i o r  t o  
6 

t he  a t r ium i t s e l f  b u t  when, i n  p ro t rus ion ,  the  cornua a r e  drawn 

somewhat caudad, t h e y  sweep somewbt a n t e r i o r  t o  it i n  a broad 

curve. The a t r i u m  i t s e l f  is  cha rac te r i zed  by the  r e l a t i v e l y  large 
- 

size and quite undivided form of t h e  median p o r t i o n  and t h e  widely 

d ivergent  s h o r t  cornua. In these  r e s p e ~ t s  and alsp i n  the  f a c t  

that t h e  p r o s t a t e  gland covers the  dorsum of t h e  median chamber 

as w e l l  as t he  bases of the cornua, this  s p e c i e s  resembles a. a- 
crostoma most c l o s e l y .  

TWO d i s t i n c t  c o l o r  v a r i e t i e s  occur,  b o t h  of which have a dhsky 

red c o l o r ,  during l i f e ,  due t o  the blood. I n  one, pigment appears  

t o  n e a r l y  o r  q u i t e  a%sent ,  a condi t ion  which c h a r a c t e r i z e s  a l l  of 

the  young and a f e w  of the  a d u l t s .  The o lde r  and more u s u a l  v a r i e t y  

has t h e  dorsum marked w i t h  more or  l e s s  numeroua minute b l a c k  f l e c k s  

which vary g r e a t l y  i n  number and somewhat i n  arrangement. aaany of 

the specimens a r e  s o  l i t t l e  pigmented as t o  appear q u i t e  l ight  c o l o r  

e j ;  such a r e  u s u a l l y  marked w i t h  a pair of dark l o n g i t u d i n a l  s t r i p e s  

one on each s i d e  of a clear median area, i n  o t h e r s  these s t r i p e s  be- 

come very broad and i n  s t i l l  o thers  t h e  whole dorsum except t h e  =- 
g i n s  is deeply pigmented, 

Habits - So far as now known Dina fervida belongs t o  the  fauna, of 
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the Great Lakes and the immediately surrounding region, where i t  i s .  

qu i te  common. The food contents o f  the stomach cons is t  l a rge ly  of 

- tubifi-cid amms and =me insec t  larvae. Ber r i iP  has described the - - 

egg capsules which a r e  attached to  the leaves of Huphar as nbroad- 

oval  o r  e l l i p t i c a l ,  above smooth and convex, t ranslucent  yellowish 

brown, wi th  a th in ,  f l a t  l i gh te r  border, each end prolonged in to  a 

tubular neck, w i t h  a terminal o r i f i c e .  Lower surface f l a t . "  They 

measure from 9.5 t o  11.5 nrm. long which seems remarkably large f o r  

a species of the s i z e  of this. 



Pla te  V I I  

ITephelopsis obscura 

Fig. 1. 

Dina pama 

Fig. 2 

Dina microstoma - 
Fig. 3 



Plate VII. 

Figure 1. Anterior nine somitea of Neohelo~ais 

obscura showing location of eyes. 

Figure 2. Anterior eight somites of Dina aarva 

showing location of eyes, 

Big~re 3. Dorsal view of reproductive orgvls of 

pina microstoma in relation to nerve 

ganglia. Testes omitted. 



Douglas Lake Observations. 

- Elossiphonia s t a g n a l i s ,  s inn. ) Johnston. 

Fourteen specimens were co l l ec ted  between t h e  d a t e s  of June 

27 and July 24 a t  F o n t i n a l i s  Run, Beaver Pond i n  Wilderness 

Park, and Douglas k k e  nea r  the  mouth of Bessey Creek and at 

North F i s h t a i l  Bay. Two specimens c o l l e c t e d  on June 29 had 

young a t tached.  I n  a l l  cases  the  specimens were c o l l e c t e d  

from the  under s i d e s  of s t i c k s  and s tones  on a sandy bottom 

i n  s l i g h t l y  moving water  a t  a depth of 4n t o  l o n ,  . The tempera- 

t u r e  range w a s  from 2 3 ' ~ .  t o  25.5'~. Extended l eng th  ranged 

. from 10 t o  18 mm. Descr ip t ion  and habits agreed w i t h  the type,  

- This is  an a c t i v e  dark-seekiry leech  and e a s i l y  i d e n t i f i e d  by 
L - 

i 

the brown nuchal  gland p l a t e .  When a s m a l l  p i ece  of l i v e r  

%as placed i n  t h e ' d i s h ,  t h e  leeches responded quickly ,  i n v e s t i -  

gated the p i e c e ,  and then became i n d i f f e r e n t .  They f e d  on f r o g  

muscle. 

Glossiphonia fusca ,  C a s t l e .  

Twenty-one specimens were c o l l e c t e d  from J u l y  10 t o  Aug. 4, 

two of the t * l i n e a t a n .  type from n o r t h  F i s h t a i l  Bay, Douglas Lake, 

and sevegteen of t h e  nfuscantype  from Beaver Pond i n  Wilderness 

park, and F o n t i n a l i s  Run, A l l  were c o l l e c t e d  from under s t i c k s  

a d  s tones on a sandy bottom from Z H  t o  6n depth.  The water  

w a s  s l i g h t l y  moving and ranged from 22 '~ .  t o  2 5 ' ~ .  i n  tempera- 

t u r e .  Extended l e n g t h  w a s  around 20 mm. Severa l  of the "fus- 

c a n  type were c a r r y i n g  young. Two much smal le r  ones, measur- 

i n g  about 7 mm. i n  l e n g t h ,  w i t h  t h e i r  ceca  b e a u t i f u l l y  marked 

i n  r ed ,  were c o l l e c t e d  by  D r .  Cort  i n  the  mantle c a v i t y  of 



t h e  s n a i l ,  Helisoma t r i v o l v i s ,  which came from Grand View swamp 

near  Mul le t t  Lake. 

Tnere i s  a s t r i k i n g  d i f f e r e n c e  between t h e  two types of g, 

fusca.  Those c o l l e c t e d  i n  Douglas Lake were r e l a t i v e l y  smooth 

and b e a u t i f u l l y  s t r i a t e d  w i t h  double brown l i n e s  each composed of 

s h o r t  t r ansverse  s t r i a t i o n s .  Those from Wilderness Park were 

p a p i l l a t e d  and showed l i t t l e  co lor ing .  In only one case  were the  

p a p i l l a e  b lack .  These leeches  showed no i n t e r e s t  e i t h e r  i n  l i v e r  

or  f r o g  muscle e x h i b i t i n g  r a t h e r  a tendency t o  avoid i t ,  

f i loss  iuhonia complanata, (Linn. ) Johnston, 

This leech' w a s  p l e n t i f u l .  F i f  ty - s ix  specimens were co l l ec ted  

between June 27 and Aug. 12 at  P o n t i n a l i s  Run, Beaver Pond i n  

wi lderness  Park,  Nigger Creek, and near  ~ e ' s * ~  Creek ahd a t  North 

F i s h t a i l B a y  i n  Douglas Lake. They were found under s t i c k s ,  boards, 

s tones  and on s h e l l s  on e i t h e r  a sandy, muddy o r  d e b r i s  s u b s t r a t e  

i n  s l i g h t l y  moving water  a t  depths ranging from 1" t o  8". Temper- 

a t u r e  ranged from 18 '~.  t o  25 .5 '~ .  Extended l eng th  ranged from 

18 t o  25 mm. Color range w a s  very g r e a t  from very l ight  t o  a l m o s t  

b l a c k  but  always speckled and w i t h  t w o  d i s t i n c t i v e  long i tud ina l  

l i n e s  bo th  d o r s a l l y  and v e n t r a l l y .  A number of juven i l e s  were 

found bu t  no egg-bearing a d u l t s .  Three of the  smal ler  juveni les  

had t h e  ceca b r i l l i a n t l y  marked wi th  red.  

p lacobde l l a  ped icu la ta ,  Heminway. 

The one specimen i n  t h e  c o l l e c t i o n  under this l a b e l  w a s  or ig-  

i n a l l y  i d e n t i f i e d  as etlp P. p i c t a ,  D r .  Eggleton placed it  tents- - 
t i v e l y  under - P. pedicula ta tbecause  of i t s  excep t iona l ly  l a r g e  

~ o s t e r i o r  sucker.  It  w a s  c o l l e c t e d  a t  F o n t i n a l i s  Run on June 27 
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under a s t i c k  on sand where the water  was warm and moving very  

s l i g h t l y ,  

p l acobde l l a  ~ a r a s i t i c a ,  ( s a y )  Moore, 

Pourteen specimens were c o l l e c t e d  between t h e  d a t e s  of Ju ly  2 

and J u l y  31 at F o n t i n a l i s  Run, Nigger Creek, Beaver Pond i n  W i l -  

derness Park,  i n  Bessey Creek and S o r t h  F i s h t a i l  Bay i n  Douglas 

Lake and i n  Ocqueoc Lake. T h i s  l eech  w a s  i nva r i ab ly  found s i n g l y  

and no t  a s soc ia ted  w i t h  o the r  spec ies ,  a t t ached  t o  l i m b s  of t r e e s  

and f requen t ly  s t r e t c h e d  at f u l l  l e n g t h  apparent ly  searching  f o r  

a hos t .  It is  very quick  t o  s e i z e  upon any l i k e l y  objec t .  A l l  

specimens were found nea r  the  su r face  of the  water except the  one 

co l l ec ted  at  Ocqueoc Lake which was on t h e  under s i d e  of a l o g  a t  

a depth of 18". The extended l e n g t h  of a d u l t s  ranged from ?51m. 

t o  100 mm. and the juven i l e s  ranged from 18mm. t o  35 mm, Tempera- 

t u r e  ranged -from 18'~. t o  25OC. These leeches  evidenced i n t e r e s t  

i n  l i v e r  and f r o g  muscle b u t  were not  observed t o  e a t  any of e i t h e r .  

p lacobdel la  p i c t a  ( v e r r i l l )  

Twenty-one specimens of th i s  a t t r a c t i v e  l i t t l e  leech  were c o l l e c t -  

ed J u l y  7 t o  Aug. 12 from under s t i c k s  and 'on a lgae  a t  Nigger Creek , 

F o n t i n a l i s  Run, and Beaver Pond i n  Wilderness Park. The water  i n  

each case was moving s l i g h t l y ,  the  temperature w a s  high, 23OC. t o  

25.5'~. , and the  s u b s t r a t e  w a s  muddy. The extended l e n g t h  ranged 

f r o m  18 mm. t o  25 mm. Younger forms inves t iga ted  the p iece  of l i v e r  

b u t  the a d u l t s  ignored i t s  presence and n e i t h e r  a t e  it. Also, they  

showed l i t t l e  i n t e r e s t  i n  f r o g  muscle. 

Placobdel la  rugosa ( V e r r i l l )  Moore 

Fourteen specimens of a t y p i c a l  2. rrlffosa were co l l ec ted  a t  



Beaver Pond i n  Vi lderness  Park, P o n t i n a l i s  R u n ,  Nigger Creek, and 

Borth F i s h t a i l  Bay i n  Douglas h k e ,  June 29 t o  J u l y  18. They were 

found under s t i c k s  and s tones  at  a depth  of 3n  t o  12", temperature - -  

range from ~ B ~ C .  t o  .25 .5O~,  , on b o t h  mud and sand s u b s t r a t e s .  In 

a l l  cases  t h e r e  w a s  some water movement. A number of ind iv idua l s  

were c o l l e c t e d  ca r ry ing  eggs and i n  th ree  cases  the  eggs hatched 

i n  t h e l l a b o r a t o r y .  Young were preserved and mounted. Attempts t o  

mount a d u l t s  ca r ry ing  young were n o t  very s u c c e s s f u l  a s  the $bung 

detached when placed i n  r e l ax ing  f l u i d s .  Young s h o r t l y  a f t e r  hatch- 

i n g  showed the  seven p a i r s  of g a s t r i c  ceca c l e a r l y  marked i n  yellow, 

F r e s h l y  hatched young have two hooks a t  t h e  a n t e r i o r  end but  these  

a r e  soon replaced by the  a n t e r i o r  sucker.  The l eng th  range of these  

i- t y p i c a l  2. rugosa w a s  from 40m. t o  60 mm. when extended. 

;A smal ler  f o r m  which otherwise shows a l l  of the  c h a r a c t e r i s t i c s  

and h a b i t s  of a t y p i c a l  3. ruaosa w a s  c o l l e c t e d  at  F o n t i n a l i s  Run, 

Beaver Pond i n  Wilderness Park, and L i t t l e  Lake 16,  J u l y  18 t o  Aug, 

5. The e i g h t  d i f f e r e n t  specimens of t h i s  group ranged i n  l eng th  

f r o m  16 mm. t o  30 rnm. and one specimen was c a r r y i n g  young. Some of 

the young which cannot be d i s t ingu i shed  from t h e  young o f  the typ- 

i c a l  form, were preserved and mounted. 

P i s c i c o l a  puncta ta    erri ill) 

Three specimens of this  f i s h  p a r a s i t e  were c o l l e c t e d  from t h e  

base of the  d o r s a l  f i n s  of s m a l l  rock bass  (Arnblppli&es:rupes~ria) 

taken i n  South F i s h t a i l  Bay of ~ o u g l k s  Lake on J u l y  27,  They . 
measured 10 m, i n  extended length. They were very not iceable  i n  

l i f e  a t t ached  by t h e  p o s t e r i o r  sucker  and waving out i n  the  water ,  

b u t  were n o t  d i f f i c u l t  t o  detach. The f i s h  were brought i n  by  D r .  

Creaser. 
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~ a c r o b d e l l a  decora (say) V e r r i l l  

Seventeen specimens of t h i s  l eech  were c o l l e c t e d  between J u l y  2  

and Aug. 5 from Nigger Creek, F o n t i n a l i s  R u n ,  Beaver Pond i n  V i i l -  

derness  Park,  near  t h e  mouth of Bessejr Creek and North P i s h t a i l  Bay 

i n  Douglas Lake, and a t  LiE%le Lake 1 6 .  They were found free-swim- 

ming, under s tones  and limbs, and a t tached t o  tbe  c o l l e c t o r ' s  l e g s ; .  

They tend t o  drop from a s tone  when it is l i f t e d  and s w i m  r a p i d l y  

away. The s u b s t r a t e  may be  e i t h e r  saad or  mud and they a r e  f requent -  

l y  found i n  the  v i c i n i t y  of  water l i l i e s ,  b o t h  N u ~ h a r  and N ~ m ~ h a e a .  

The water w a s  always moving s l i g h t l y  and i t s  temperature ranged 

from 1 8 ' ~ .  t o  2 6 ' ~ .  Extended l e n g t h  of a d u l t s  v a r i e d  from 60.m. 

t o  160 mm. On Aug. 5 ,  f i v e  juven i l e s  were c o l l e c t e d  a t  L i e t l e  Lake 

16 which ranged i n  extended l e n g t h  from 25 mm. t o  40 mm. These 
2 

lee'ches reac igd  t o  the  presence of l i v e r  i n  the  water but  were slow 

i n  l o c a t i n g  i t .  A f t e r  doing s o  they txined about the  piece f o r  a 

s h o r t  time b u t  soon l e f t  i t .  Frog muscle was sucked. 

3aemopis marmoratis (say) Eoore. 

Only one specimen of th is  l eech  w a s  c o l l e c t e d  and this from the 

mud along t h e  shore of Nigger Creek on J u l y  13. The t eapera tu re  was 

18 '~ .  and the  dep th  10". The extended l e n g t h  was 100 mm. 

Two specimens of th i s  l a r g e  l e e c h  were c o l l e c t e d ,  one at Elk 

Lake near  Traverse Bay on J u l y  5. It was seen t o  c rawl  under a 

board at  about a 6' depth.  The extended l e n g t h  w a s  220 mm. The 

co lo r  w a s  a d u l l  yellow all over w i t h  only occas ional  s m a l l  b l a c k  

b lo tches .  It  was extremely limp and f labby when picked up. A 

second specimen of similar s i z e  but  w i t h  a few more bfack markings 

was secured by dredging i n  ChegCboygan River on J u l y  28. 



Erpobdel la  punctata  ( ~ e i d y )  Moore. 

This  w a s  by fa r  the  most abundant l eech  c o l l e c t e d  and no t  h a l f  

of those seen were c o l l e c t e d .  One hundred and s i x t e e n  were taken 

from June 24 t o  Aug l.2 at Grapevine Po in t ,  near  t h e  mouth of Bessey 

Creek and North F i s h t a i l  Bay i n  Douglas Lake; Beaver Pond i n  Wilder- 

ness  Park; Bigger Creek, Nunroe Lake, and L i t t l e  Lake 16.  A s  a 

g e n e r a l  r u l e  they were found under s tones  on a sandy bottom at  3"  t o  

10" depth.  The water was s l i g h t l y  moving and ranged i n  temperature 

from 20°c. t o  2 5 O ~ .  Extended l eng th  ranged from 50mm. t o  70 mm. 

f o r  a d u l t s .  Capsules were found abundantly from June 24 u n t i l  Aug- 

ust and some were l a i d  i n  a f i n g e r  bowl i n  the  l abora to ry  on J u l y  

28. The young were very  t r ansparen t  bu t  grew and darkened r a p i d l y .  

These leeches reac ted  prompt3y t o  t h e  presence o f  l i v e r  and at- 
L i- tacked i t  vigorously.  There w a s  considerably l e s s  t r i a l  and e r r o r  

i n  l o c a t i n g  food -than w . i t h  o the r  leeches ,  t h e  tendency being t o  

s w i m  d i r e c t l y  t o  it. They d id  t h e  same w i t h  f r o g  muscle. Af ter  

e a t i n g ,  they r e l a x  q u i e t l y ,  u s u a l l y  i n  c l u s t e r s  inter twined espec- 

i a l l y  i n  a d i s h  where no concealment is  provided. 

Rephelopsis obscura Verr ill 
I 

Nineteen specimens of t h i s  leech  were c o l l e c t e d  on J u l y  13 and 

Aug. 12 a t  Nigger Creek, P o n t i n a l i s  Run and Grapevine Point i n  Doug- 

las Lake. One w a s  i n  t h e  mud beneath t h e  water ,  t h e  o the r s  under 

s tones  and s t i c k s  a t  a depth  of 8" t o  12". The temperature of t h e  
0 

water ranged from 18 C .  t o  25.5'~.  and it was moving s l i g h t l y .  The 

exter-ded l eng th  ranged from 30 m. t o  90 rnm. The ground c o l o r  was 

a s l a t e  gray t h i c k l y  spo t t ed  w i t h  black.  Egg cases  were found on 

l l l y  pads which hatched wi th in  a few days. Within two weeks these  

young leeches  were showing the t y p i c a l  markings of t h e  spec ies .  



when f e d  l i v e r ,  they  were all twining about the  p iece  wi th in  a few 

minutes and burrowed t h e i r  mouths deeply i n t o  it. They behaved the  

same w i t h  f r o g  muscle. They show the  same tendency t o  twine about 

each o ther  as exh ib i t ed  by 2. punctata .  

D i n a  f e r v i d a  f ~ e r r i l l )  Moore. 

I n  s p i t e  of t h e  f a c t  that this is reported t o  be a very  common 

leech  i n  the Great Lakes region ,  only th ree  specimens were c o l l e c t e d ,  

all at F o n t i n a l i s  Run on June 27. They were a t t ached  t o  t h e  under 

side of a s t i c k  nea r  t h e  mouth of the  Run which w a s  blocked at  that 

time hence t h e  water  w a s  q u i e t  and r a t h e r  w a r m .  The s u b s t r a t e  w a s  

sand. The extended s i z e  was about 28 mm. 
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