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INTRODUCTION

H i s t o r i c a l

A cco rd in g  t o  Hooker e t  a l .  ( 1 9 1 2 ) ,  t h e  f i r s t  p a p e r  on 

t h e  b i o l o g y  o f  a t i c k  was p u b l i s h e d  by  D o c to r  Cooper C u r t i c e  

i n  1891 ( C u r t i c e ,  1 8 9 1 ) .  D o c to r  C u r t i c e ’ s v;ork was c o n c e r n ­

ed w i t h  t h e  c a t t l e  f e v e r  t i c k ,  B o o p h i lu s  a n n u l a t u s  ( S a y ) ,  

which was a t  t h a t  t im e  a v e r y  p r e v a l e n t  and i m p o r t a n t  t i c k  

i n  th e  s o u t h e r n  U n i t e d  S t a t e s ,

S in c e  t h e  t im e  o f  C u r t i c e ’ s p i o n e e r  work ,  many a c c o u n t s  

have  b e e n  p u b l i s h e d  on t h i s  s p e c i e s  and o t h e r  i m p o r t a n t  

t i c k s ,  b o t h  i n  t h e  U n i t e d  s t a t e s  and i n  o t h e r  c o u n t r i e s .  I n  

t h e  U n i t e d  S t a t e s ,  b i o l o g i c a l  i n v e s t i g a t i o n s  on i m p o r t a n t  

s p e c i e s  have  b een  r a t h e r  e x t e n s i v e  i n  a l l  o f  t h e  m ajor  g e o ­

g r a p h i c a l  a r e a s  e x c e p t  th e  S o u t h e a s t .

'S ince  many a s p e c t s  of  t h e  b i o l o g y  o f  t i c k s  a r e  i n f l u ­

enced  c o n s i d e r a b l y  by c l im a te ,  as  w e l l  a s  o t h e r  e n v i ro n m e n ta l  

f a c t o r s ,  t h e  v a r i o u s  s p e c i e s  shou ld  be c a r e f u l l y  s t u d i e d  un­

d e r  c o n d i t i o n s  p r e v a i l i n g  i n  t h e  s o u t h e a s t e r n  U n i te d  S t a t e s ,  

even  though  t h e y  may have b een  s t u d i e d  In  t h e  more n o r t h e r n  

l i m i t s  o f  t h e i r  d i s t r i b u t i o n .  The work o f  H ixson  (1940) on 

Amblyomma maculaturn Koch In s o u t h e r n  G e o r g ia  seems to  b e  th e  

o n ly  p u b l i s h e d  r e p o r t  o f  an  i n t e n s i v e  s t u d y  o f  a s p e c i e s ,  

o t h e r  th a n  t h e  c a t t l e  f e v e r  t i c k ,  i n  t h i s  a r e a .  P r e v i o u s  

r e p o r t s  p e r t a i n i n g  e s p e c i a l l y  t o  t h e  t i c k s  o f  F l o r i d a  have  

b e e n  co n ce rn ed  p r i m a r i l y  w i t h  h o s t  r e l a t i o n s h i p s  and



d i s t r i b u t i o n  w i t h i n  t h e  S t a t e ,  There  a r e  no p u b l i s h e d  

p a p e r s  of  a d e t a i l e d  o i o l o g i c a l  s t u d y  o f  any  t i c k  u n d e r  

F l o r i d a  c o n d i t i o n s ,

Banks (1904) a p p e a r s  to  b e  t h e  f i r s t  w o rk e r  who pub­

l i s h e d  a l i s t  o f  t h e  t i c k s  o f  F l o r i d a .  B anks’ l i s t  i n c l u d e d  

o n ly  f o u r  s p e c i e s .  O th e r  e a r l y  p a p e r s ,  d e a l i n g  p r i m a r i l y

w i t h  h o s t  r e l a t i o n s h i p s  and  i n t r a s t a t e  d i s t r i b u t i o n ,  w ere  

F u n t e r  and Hooker  (1907} and Hooker (1908 ,  1909a,  1 9 0 9 b ) .

Boar dman (1929) s t u d i e d  th e  t i c k s  i n  t h e  a r e a  o f  G a in e s ­

v i l l e ,  F l o r i d a  b u t  c o n t r i b u t e d  v e r y  l i t t l e  t o  t h e  b i o l o g y  o f  

t h e  v a r i o u s  s p e c i e s .  B e c u a e r t  (1932) r e p o r t e d  on Amblyomma 

d i s s i m i l e  Koch i n  F l o r i d a .  H ixson  (1939) p u b l i s h e d  on t i c k s  

a f f e c t i n g  dogs i n  F l o r i d a  b u t  m o s t ly  gave  i n f o r m a t i o n  o f  a 

g e n e r a l  n a t u r e .  The same a u t h o r  (H ixson ,  1941) r e p o r t e d  i n  

a b r i e f  n o t e  on t h e  h o s t  r e l a t i o n s h i p s  o f  t h e  immature  

s t a g e s  o f  I x o d e s  s c a p u l a r i s  Say i n  t h e  S t a t e .  T r a v i s  (1941) 

examined w i l d  a n im a l s  i n  s o u t h e r n  F l o r i d a  i n  a  s tu d y  p e r ­

t a i n i n g  to  t h e  t r o p i c a l  c a t t l e  t i c k ,  B o o p h i lu s  r a ic ro p lu s  

( G a n . ) .

T ay lo r  e t  a l .  (1948) s t u d i e d  D erm acen to r  v a r i a b i l i s  

(Say) and Amblyomma amerIcanum (L . )  i n  r e l a t i o n  t o  Rocky 

M o u n ta in  s p o t t e d  f e v e r  i n  F l o r i d a .  T a y lo r  (1951) gave  t h e  

d i s t r i b u t i o n  o f  t i c k s  w i t h i n  t h e  S t a t e  by c o u n t i e s ,  b a s e d  on

i n f o r m a t i o n  from t h e  l i t e r a t u r e  and on a s t u d y  c o v e r i n g  t h e  

p e r i o d  1947 th r o u g h  1949.

S in c e  s e v e r a l  s p e c i e s  o f  t i c k s  a r e  d i s c u s s e d  i n  t h i s
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r e p o r t ,  a more d e t a i l e d  r e v i e w  o f  p r e v i o u s  work p e r t a i n i n g  

t o  each  s p e c i e s  i s  i n c l u d e d  u nder  the  h e a d in g s  of th e  

v a r i o u s  s p e c i e s *

O b j e c t i v e s

The p r i n c i p a l  o b j e c t i v e s  o f  th e  r e s e a r c h  r e p o r t e d  h e r e ­

i n  were  (1) t o  make a g e n e r a l  s u r v e y  of  t h e  i x o d i d  t i c k s  of  

n o r t h e r n  F l o r i d a ,  g i v i n g  s p e c i a l  a t t e n t i o n  to t h e  h o s t  r e l a ­

t i o n s h i p s ,  s e a s o n a l  a c t i v i t i e s ,  and h a b i t a t  d i s t r i b u t i o n s  of

t h e  m ost  i m p o r t a n t  s p e c i e s ,  and ( 2) t o  make a s  many o b s e r v a ­

t i o n s  a s  p o s s i b l e  on s p e c i e s  o f  m inor  i m p o r t a n c e .  This  ty p e  

o f  i n f o r m a t i o n  i s  needed  f o r  th e  p u rp o s e  o f  making i n t e l l i ­

g e n t  and e f f e c t i v e  reco m m en d a t io n s  f o r  c o n t r o l l i n g  i m p o r t a n t

t i c k s  i n  n o r t h e r n  F l o r i d a *

The r e s e a r c h  c o v e re d  t h e  p e r i o d  f ro m  l a t e  1949 t o  e a r l y  

1953, e x c e p t  f o r  th e  S p r in g  o f  1951 .  A few r e c o r d s  of  t i c k  

c o l l e c t i o n s  i n  1940 a r e  a l s o  in c lu d e d *

S p e c i e s  of  I x o d i d a e  P r e s e n t  i n  F l o r i d a  

A cco rd in g  t o  T a y lo r  t h e  t i c k s  o f  t h e  f a m i l y  I x o d i d a e  

t h a t  have  b e e n  p r e v i o u s l y  r e p o r t e d  f rom  F l o r i d a  a r e  

Amblyomma americonum ( L*}, Amblyomma c a j e n n e n s e  {F n b r* ) ,

Amblyomma d i s s l m l l e  Koch, Ambly omnia macula tum Koch,

Amblyomma t u b e r c u l a t u m  Marx, B o o p h l lu s  a n n u l a t u s  ( h a y ) , 

B o o p h l lu s  M ic r o p l u s  ( C a n . ) ,  D e rm ac en to r  n i g r o l i n e a t u s  P a c k . ,  

D e rm acen to r  v a r i a b i l i s  ( ^ a y }, H ae m ap h y sa l l s  c h o r d e i l i s  

( P a c k . ) ,  H aem ap h y sa l l s  l e p o r l s - p a l u s t r i s  (P a c k . } ,  I x o d e s
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c o o k e i  P a o k . , I x o d e s  s c a p u l a r i s  Say, I x o d e s  t e i a n u s  Banks,  

and  R h ip Ic e p h a l  us s a n g u in e u s  ( L a t r . ) .

Of t h e  15 s p e c i e s  l i s t e d  above ,  I f  a r e  w e l l  e s t a b l i s h e d  

i n  t h e  S t a t e .  Ten a r e  p r e s e n t  i n  n o r t h e r n  F l o r i d a .

B o o p h l lu s  a n n u l a t u s  h as  a p p a r e n t l y  b e e n  e r a d i c a t e d .

ArabIvomna c a j e n n e n s e  h as  n o t  been  r e p o r t e d  s i n c e  th e  r e c o r d  

by  Banks  ( 1 9 0 8 ) .  B ishopp  and T rem bley  (1945) r e p o r t e d  

D erm acen to r  n i g r o l l n e a t u s  from n o r t h e r n  F l o r i d a .  T h i s  s p e ­

c i e s  was n o t  found  d u r i n g  t h e  p r e s e n t  s t u d y .  B o o p h i lu s

m i c r o o l u s  i s  c o n f in e d  t o  a few c o u n t i e s  i n  t h e  s o u t h e r n  p a r t ■>■ ■ ■ ■*-

o f  th e  o t a t e . Amblyomma d i s s i m i l e  h as  n o t  b een  r e p o r t e d  

n o r t h  o f  p a i n  Beach County  i n  F l o r i d a .  However, C a r p e n t e r  

e t  a l .  (1946) r e p o r t e d  t h i s  s p e c i e s  from G e o r g i a .  D ur ing  

t h i s  s t u d y ,  t h r e e  s p e c i e s  were fo u n d  t h a t  have  n o t  been  

p r e v i o u s l y  r e p o r t e d  f rom  F l o r i d a .  These w ere  I x o d e s  a f f i n i s  

Hcuiaann, I x o d e s  b i s h o p p i  Sm ith  and Houck, and Ix o d e s  b r u n -  

n e u s  Koch. Of t h e  15 s p e c i e s  now known t o  o c c u r  i n  n o r t h ­

e r n  F l o r i d a ,  o n ly  f i v e  a r e  known to  be  o f  c o n s i d e r a b l e  

im p o r t a n c e .  These  a r e  Amblyomma amerloaning, Amblyomma 

m acu la  turn, D e rm acen to r  v a r i a b i l i s , Ixod.es s c a p u l a r i s , and 

R h i p i o e p h a l u s  s a n g u i n e u s .

I n  t h i s  s t u d y ,  d e t a i l s  o f  l i f e  h i s t o r y  w e re  i n c l u d e d  

o n ly  f o r  I x o d e s  s c a p u l a r i s . T h i s  s p e c i e s  h as  n o t  p r e v i o u s l y  

r e c e i v e d  much a t t e n t i o n  i n  any p a r t  o f  i t s  r a n g e .  Amblyomma

americanum and D erm acen to r  v a r i a b i l i s  a l s o  r e c e i v e d



c o n s i d e r a b l e  a t t e n t i o n  i n  t h i s  s t u d y  s i n c e  n e i t h e r  h a s  been  

s t u d i e d  e x t e n s i v e l y  i n  t h e  S o u t h e a s t .  R h i p i c e p h a l u s  

s a n g u in e u s  i s  c o n f i n e d  to  d o m e s t i c  e n v i ro n m e n t s  i n  n o r t h e r n  

F l o r i d a  and was r a r e l y  e n c o u n t e r e d .  A l th o u g h  some o f  t h e  

o t h e r  s p e c i e s  d i s c u s s e d  b e lo w ,  e s p e c i a l l y  H a e m a p h y s a l i s  

1 e p o r i s - p a l u s t r i s , may p l a y  an i m p o r t a n t  r o l e  i n  t h e  

e p i d e m i o lo g y  o f  t i c k - b o r n e  d i s e a s e s  i n  o t h e r  a r e a s ,  a l l  o f  

them w ere  t r e a t e d  a s  s p e c i e s  o f  m in o r  im p o r t a n c e  i n  t h i s



METHODS

H o s t  R e l a t i o n s h i p s  

D a ta  on h o s t  r e l a t i o n s h i p s  w ere  o b t a i n e d  by  r e g u l a r  

e x a m i n a t i o n s  o f  d o m e s t i c  a n im a l s  and by  s h o o t i n g ,  t r a p p i n g ,  

and c a p t u r i n g  w i l d  a n i m a l s .

L a r g e r  w i l d  a n i m a l s  such  a s  d e e r ,  b e a r ,  b o b c a t s ,  and 

r a c c o o n s  w ere  h u n te d  w i t h  d o g s .  Animals  t h a t  had  b e e n  k i l l e d  

b y  a u t o m o b i l e s  on t h e  h ighw ays  w ere  examined i f  fo u n d  soon 

a f t e r  d e a t h .

Sm all  mammals such  a s  r a t s  and m ice  w ere  t r a p p e d  w i t h  a 

s p e c i a l  l i v e  t r a p  d e s i g n e d  by  D o c to r  H. B. Sherman o f  t h e  

B i o l o g y  D e p a r tm e n t ,  U n i v e r s i t y  o f  F l o r i d a .  Snap t r a p s  w e re  

n o t  u sed  s i n c e  many t i c k s  w i l l  l e a v e  a  dead  h o s t  w i t h i n  a 

few h o u r s  a f t e r  t h e  a n im a l  d i e s .

B i r d s  w e re  s h o t ,  p l a c e d  i n  a p a p e r  b a g ,  and  exam ined  

l a t e r  i n  t h e  l a b o r a t o r y .  Some s n a k e s  and l i z a r d s  w e re  c a p ­

t u r e d  a l i v e  and examined i n  t h e  f i e l d  o r  i n  t h e  l a b o r a t o r y .  

A l l  p o i s o n o u s  s n a k e s ,  such a s  t h e  d iam ond-back  r a t t l e s n a k e  

and  t h e  c o r a l  s n a k e ,  w ere  s h o t .

S e a s o n a l  A c t i v i t y  

S e a s o n a l  a c t i v i t y  o f  t h e  d i f f e r e n t  s t a g e s  o f  t h e  v a r i o u s  

s p e c i e s  was s t u d i e d  i n  two w ays .  Those s t a g e s  a t t a c k i n g  do­

m e s t i c  a n i m a l s  w e re  c o l l e c t e d  a t  r e g u l a r  i n t e r v a l s  f rom  

c a t t l e  and d o g s .  These  d a t a  gave  t h e  d e s i r e d  i n f o r m a t i o n
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f o r  th e  a d u l t  s t a g e  o f  a l l  o f  th e  i m p o r t a n t  s p e c i e s .  The 

im m ature  s t a g e s  o f  t h e s e  s p e c i e s  a l l  n o r m a l l y  u t i l i z e  s m a l l  

a n i m a l s  a s  h o s t s ;  t h e r e f o r e ,  th e  d a t a  from w i l d  a n im a ls  were  

more v a l u a b l e  i n  showing th e  s e a s o n a l  a c t i v i t y  of  t h e  l a r v a e  

and t h e  nymphs.

A n o th e r  method used  i n  s t u d y i n g  s e a s o n a l  a c t i v i t y  was 

t h a t  o f  t a k i n g  sam ples  i n  t h e  n a t u r a l  h a b i t a t s  by  d r a g g i n g  a  

c l o t h  o v e r  th e  low -grow ing  v e g e t a t i o n .  The d r a g s  were  made 

o f  w h i t e  c o t t o n  f l a n n e l .  The c l o t h  was t h r e e  f e e t  w ide  and 

ea ch  p i e c e  'was c u t  s i x  f e e t  l o n g  and th e n  hemmed a t  each  en d .  

A s m a l l  r o p e  was a t t a c h e d  to  t h e  c e n t e r  o f  a s t i c k  i n  t h e  

f r o n t  hem. The r o p e  was marked a t  a d i s t a n c e  o f  a b o u t  e i g h t  

f e e t  f rom th e  d r a g  and was a lw ays  h e l d  i n  one hand a t  t h i s  

mark w h i l e  p u l l i n g  t h e  c l o t h  o v e r  v e g e t a t i o n .  A s t i c k  was 

a l s o  i n s e r t e d  i n  t h e  back  hem. I n  some of t h e  h a b i t a t s  i n  

F l o r i d a ,  t h e  d r a g  w i t h  r i g i d  s t i c k s  o r  r o d s  a t  t h e  ends  i s  

v e r y  d i f f i c u l t  t o  use  b e c a u s e  t h e  r o d s  do n o t  callow t h e  d r a g  

t o  p a s s  b e tw e e n  t r e e s  and b r u s h  i n  d e n s e l y  wooded a r e a s .  I n  

o r d e r  t o  overcome t h i s ,  t h e  two end s t i c k s  w e re  c u t  a b o u t  one 

f o o t  i n  l e n g t h  and p i e c e s  o f  an o ld  g a rd e n  h o se  w ere  s l i p p e d  

o n to  e a c h  en d .  T h is  made i t  p o s s i b l e  t o  d r a g  t h e  c l o t h  b e ­

tween  t r e e s  t h a t  were growing f a i r l y  c l o s e  t o g e t h e r .

The c l o t h  d r a g  I s  a u s e f u l  a p p a r a t u s  f o r  c o l l e c t i n g  

t i c k s  from v e g e t a t i o n ,  b u t  h a s  s e v e r a l  d i s a d v a n t a g e s  which  

s h o u ld  be w e l l  known t o  t h e  \¥orker  u s in g  i t .  Some s p e c i e s  o f  

t i c k s  r e m a in  c l o s e  t o  t h e  g ro u n d  a t  a l l  t i m e s ,  e s p e c i a l l y  

t h e  im mature  s t a g e s ,  and a r e  n o t  t a k e n  i n  r e p r e s e n t a t i v e
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numbers by  a c l o t h  d r a g .  T h is  i s  e s p e c i a l l y  t r u e  where such 

t i c k s  a r e  i n  a r e a s  h a v in g  t a l l  g r a s s  o r  sh ru b b y  v e g e t a t i o n .  

The d r a g  se ldom r e a c h e s  th e  low er  l e v e l s  i n  t h o s e  a r e a s ;  

t h e r e f o r e ,  t h e  t i c k s  do n o t  come i n  c o n t a c t  w i t h  t h e  c l o t h .

A no ther  d i s a d v a n t a g e  i s  t h a t  many t i c k s  a r e  b r u s h e d  o f f  th e  

d r a g  by t h e  v e g e t a t i o n  w h i l e  th e  c l o t h  i s  b e i n g  p u l l e d  a l o n g .  

I n  a l l  of  t h e  d r a g  s a m p le s  t a k e n  i n  t h i s  s t u d y  th e  t i c k s  

were c o l l e c t e d  f rom  t h e  c l o t h  a t  I n t e r v a l s  of £5 p a c e s .

Even w i t h  such  f r e q u e n t  e x a m in a t io n s  many t i c k s  t h a t  w ere  

s e e n  on t h e  d r a g  w e re  o f t e n  b r u s h e d  o f f  b e f o r e  t h e  25 p a c e s  

were  c o m p le t e d .

H a b i t a t  D i s t r i b u t i o n  

I n  o r d e r  to d e t e r m in e  t h e  h a b i t a t  d i s t r i b u t i o n  o f  t h e  

v a r i o u s  s p e c i e s  o f  t i c k s ,  r e g u l a r  c o l l e c t i o n s  f rom  h o s t s  and 

w i th  t h e  d r a g  w ere  made i n  c e r t a i n  a r e a s  o f  each m a jo r  h a b i ­

t a t  s t u d i e d .  The t h r e e  h a b i t a t s  s t u d i e d  a r e  d e s c r i b e d  b e lo w .

I n  t h e  hammock h a b i t a t  a q u a d r a t  o f  a p p r o x i m a t e l y  80 

a c r e s  was sam pled  a t  two-week i n t e r v a l s  f o r  more th a n  a y e a r  

w i th  a c l o t h  d r a g .  A d i f f e r e n t  p a r t  of  th e  q u a d r a t  was sam­

p l e d  each  t im e .  D om est ic  and w i ld  a n i m a l s  were a l s o  exam­

i n e d  a t  f r e q u e n t  i n t e r v a l s  i n  t h i s  h a b i t a t .

S e v e r a l  q u a d r a t s  o f  a p p r o x i m a t e l y  20 a c r e s  each  i n  t h e  

s a n d h i l l s  h a b i t a t  w e re  s e l e c t e d  and sampled  a t  r e g u l a r  i n t e r ­

v a l s  w i th  t h e  c l o t h  d r a g .  The r e a s o n  f o r  e s t a b l i s h i n g  s e v ­

e r a l  q u a d r a t s  i n  t i l l s  h a b i t a t  was t h a t  m os t  s am p les  w ere
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n e g a t i v e .  Not many h o s t  r e c o r d s  were o b t a i n e d  i n  t h i s  h a b i ­

t a t .  The s a n d h i l l s  a r e  s p a r s e l y  s e t t l e d  due t o  poor  s o i l  

c o n d i t i o n s ,  and few o p p o r t u n i t i e s  were  a v a i l a b l e  f o r  exam in­

i n g  d o m e s t i c  an im a l s *

The m a jo r  p a r t  o f  t h i s  r e s e a r c h  was c o n d u c te d  i n  th e  

f l a t w o o d s  h a b i t a t .  F o r  t h i s  r e a s o n ,  no s p e c i a l  q u a d r a t  was

u t i l i z e d  i n  s a m p l in g  t h i s  h a b i t a t .  Drag s a m p le s  w ere  made 

i n  t h e  f l a tw o o d s  t h r o u g h o u t  th e  y e a r  i n  c o n n e c t i o n  w i t h  

o t h e r  p h a s e s  of  t h e  r e s e a r c h ,  and more a n im a l s  ’were examined 

i n  t h e  f l a t w o o d s  th a n  i n  e i t h e r  o f  th e  o t h e r  two h a b i t a t s  

s t u d i e d .  These d a t a  gave th e  d e s i r e d  i n f o r m a t i o n  r e l a t i v e  

t o  t h e  s p e c i e s  o f  t i c k s  p r e s e n t  i n  t h i s  h a b i t a t *

H a b i t a t  B u rn in g  S t u d i e s  

For  g e n e r a t i o n s  i t  has  been th e  cus tom i n  F l o r i d a  to  

b u rn  th e  woods ea ch  w i n t e r  i n  o r d e r  t o  p r o v i d e  t e n d e r  g r a s s

f o r  c a t t l e  on t h e  open r a n g e .  The custom of a n n u a l  b u r n i n g  

i s  s t i l l  w i d e l y  p r a c t i c e d ,  b o th  i n  f e n c e d  and open r a n g e s .

Of t h e  t h r e e  h a b i t a t s  s t u d i e d  i n  t h i s  r e s e a r c h ,  t h e  s a n d ­

h i l l s  and th e  f l a tw o o d s  a r e  most f r e q u e n t l y  b u r n e d .  The 

hammocks s u p p o r t  v e r y  l i t t l e  g r a s s  and a r e  u s u a l l y  q u i t e  

damp; t h e r e f o r e ,  t h e y  se ldom burn*

The e f f e c t  o f  woods f i r e s  on t h e  p o p u l a t i o n  o f  I x o d e s  

s c a p u l a r i s  was s t u d i e d  i n  t h e  f l a tw o o d s  n o r t h e a s t  of ( l a i n e s -  

v i l l e ,  F l o r i d a .  s e v e r a l  l a r g e  b l o c k s  of land  i n  t h e  some 

g e n e r a l  a r e a  were s e l e c t e d  f o r  s a m p l in g  b a s ed  upon t h e i r
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h i s t o r y  o f  f o r e s t  f i r e s .  The r a n g e  wos from one to  more 

th a n  t o n  y e a r s  from th e  d a t e  o f  t h e i r  l a s t  b u r n i n g  t o  sam­

p l i n g .  The b l o c k s  w ere  d i v i d e d  i n t o  p l o t s  and t h e  p l o t s  

were t h e n  sampled  i n  a random f a s h i o n  to  d e t e r m i n e  t h e  r e l a ­

t i v e  t i c k  p o p u l a t i o n  o f  each b l o c k .  / i l l  sam p les  w ere  t a k e n  

w i t h  th e  c l o t h  d r a g  i n  a s i m i l a r  manner i n  each  p l o t .  The 

sam ple  s i z e  was 500 p a c e s .  T h is  e x p e r im e n t  was r e p e a t e d  

o v e r  t h r e e  s e a s o n s .  A more d e t a i l e d  a c c o u n t  o f  t h e  e x p e r i ­

m e n ta l  d e s i g n  w i l l  be g iv e n  u n d e r  t h e  d i s c u s s i o n  o f  I x o d e s  

s c a p u l a r ! s .

L i f e  H i s t o r y  S t u d i e s

The l i f e  h i s t o r y  o f  I x o d e s  s c a p u l a r i s  was d e t e r m in e d  by  

o b s e r v a t i o n s  i n  a s c r e e n e d  i n s e c t a r y  and i n  c a g e s  u n d e r  

f i e l d  c o n d i t i o n s  on t h e  campus of  t h e  U n i v e r s i t y  of  F l o r i d a .  

O th e r  s p e c i e s  were a l s o  b r o u g h t  i n t o  t h e  l a b o r a t o r y  a t  t im e s  

f o r  o b s e r v a t i o n s  on c e r t a i n  a s p e c t s  o f  t h e i r  b i o l o g y .

Engorged  t i c k s  c o l l e c t e d  from h o s t s  i n  t h e  f i e l d  w ere  

p l a c e d  i n  p a p e r  p i l l  b o x es  on m o i s t  sand  In  a s c r e e n e d  i n ­

s e c t a r y  i n  a manner  s i m i l a r  t o  t h a t  d e s c r i b e d  by Hooker e t  

a l .  I n s t e a d  o f  c o v e r i n g  th e  t o p s  o f  th e  b o x es  -with g a u z e ,  

a s  d e s c r i b e d  by  t h o s e  a u t h o r s ,  t h e  s o l i d  d i s c  was removed 

f rom  th e  to p  and a p i e c e  o f  c e l l o p h a n e  was used  to  co v e r  t h e  

o p en in g  by  p r e s s i n g  t h e  r im  o f  t h e  to p  b ac k  i n t o  i t s  o r i g i ­

n a l  p o s i t i o n  o v e r  t h e  c e l l o p h a n e .  The c e l l o p h a n e  m a i n t a i n e d  

a h ig h  m o i s t u r e  c o n t e n t  i n  t h e  p i l l  box and a l s o  f a c i l i t a t e d  

e x a m i n a t i o n  o f  t h e  sp ec im e n s  w i t h o u t  rem oving  t h e  t o p .  This
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method was used  to  o b t a i n  d a t a  on p r e o v i p o s i t i o n ,  o v i -  

p o s i t i o n ,  n o l t i n g  p e r i o d s ,  and l o n g e v i t y  o f  t i c k s  i n  t h e  

i n s e c t a r y .

D a ta  on engorgem en t  o f  a d u l t  t i c k s  w ere  o b t a i n e d  by 

p l a c i n g  t i c k s  on dogs and o b s e rv in g  them d a i l y  u n t i l  t h e y  

d ro p p e d .  The t i c k s  w ere  marked w i t h  p a i n t s  and w ere  o f t e n  

r e c o v e r e d  from t h e  d o g s ’ s l e e p i n g  q u a r t e r s .  T h is  method 

made p o s s i b l e  t h e  s t u d y  o f  e n g o rg in g  t i c k s  w i t h o u t  e n c l o s i n g  

them i n  a cage  on t h e  h o s t .

F i e l d  c a g e s  were  m a i n t a i n e d  on t h e  g ro u n d s  n e a r  t h e  i n -  

s e c t a r y  i n  o r d e r  to  s t u d y  t h e  v a r i o u s  a s p e c t s  of  t h e  l i f e  

h i s t o r y  a s  w e l l  a s  t h e  b e h a v i o r  of  t i c k s  under  more n a t u r a l  

c o n d i t i o n s .  S e v e r a l  t y p e s  o f  f i e l d  cag es  w ere  u s e d .  One 

was a p i n t - s i z e ,  w ide-m outh  f r u i t  j a r  w i t h  b o t to m  removed 

and th e  s o l i d  d i s c  to p  r e p l a c e d  w i t h  s c r e e n  v / i r e .  These 

c a g e s  w ere  used  i n  s t u d y i n g  p r e o v i p o s i t i o n ,  egg i n c u b a t i o n  

p e r i o d s ,  and l a r v a l  l o n g e v i t y .  A no ther  ty p e  c a g e  used  was a 

wooden f ram e IE i n c h e s  s q u a r e  made o f  one by  f o u r  in c h  p i n e  

b o a r d s  w i t h  t h e  b o t to m  o f  e a c h  b o a rd  b e v e l e d  f o r  e a s y  i n s e r ­

t i o n  i n t o  t h e  s o i l .  These c a g e s  were  u sed  p r i m a r i l y  f o r  ob­

s e r v i n g  t h e  b e h a v i o r  of  t i c k s .  A t h i r d  t y p e  cage  was used  

i n  s t u d y i n g  m o l t i n g  and l o n g e v i t y  of  nymphs and a d u l t  t i c k s  

i n  t h e  f i e l d .  T h is  was a t i n  c a n  w i t h  b o t h  t h e  to p  and 

b o t to m  removed. The ca n s  were m o s t ly  number two s i z e .  The 

c y l i n d e r  was i n s e r t e d  i n t o  t h e  s o i l  so t h a t  o n ly  t h r e e  t o



f o u r  i n c h e s  o f  t h e  to p  r e m a in e d  above g r o u n d .  The t r a s h ,  

l e a v e s ,  and a b o u t  one h a l f  i n c h  o f  th e  to p  s o i l  were removed

from t h e  i n s i d e  o f  t h e  can .  The s o i l  l e v e l  i n  t h e  can was 

t h e n  r e s t o r e d  w i t h  w h i t e  b u i l d e r ’ s s a n d .  The t i c k s  w ere  

p l a c e d  on t h e  w h i t e  sand  and c o v e re d  w i th  s e v e r a l  l a y e r s  o f  

l e a v e s  to  m a i n t a i n  t h e  p r o p e r  m o i s t u r e  c o n d i t i o n s .  Examina­

t i o n  o f  t i c k s  was made w i th  a hand l e n s  a f t e r  rem ov ing  th e  

l e a v e s .  The w h i t e  sand was used  i n  t h e  ca g es  i n  o r d e r  t o  

p ro d u c e  a c o n t r a s t i n g  b ac k g ro u n d  f o r  o b s e r v i n g  t h e  t i c k s .  

T h is  worked e s p e c i a l l y  w e l l  w i th  t h e  nymphs s i n c e  t h e y  a r e  

s m a l l  and v e r y  d i f f i c u l t  t o  f i n d  on d a r k  s o i l .

P e t r o l e u m  j e l l y  was smeared  a lo n g  th e  u p p e r  edge o f  

a l l  t h r e e  t y p e s  o f  c a g es  i n  o r d e r  t o  r e d u c e  t h e  e s c a p e  o f  

th e  t i c k s .  T h is  worked w e l l  w i th  t h e  im m ature  s t a g e s  b u t  

d id  n o t  p r e v e n t  t h e  e s c a p e  o f  t h e  a d u l t s  o f  I x o d e s  s c a p u ­

l a  r  i  s .

I n  a few i n s t a n c e s ,  one o t h e r  t y p e  o f  cag e  was u t i l i z e d  

i n  s t u d y i n g  m o l t i n g  p e r i o d s  and l o n g e v i t y  In  t h e  f i e l d .

T h is  was a p a p e r  p i l l  box from w hich  t h e  s o l i d  b o t to m  and 

to p  w e re  removed and r e p l a c e d  by  c h e e s e c l o t h .  These b o x e s ,  

c o n t a i n i n g  e n g o rg ed  l a r v a e  o r  nyiaphs, were p l a c e d  on to p  o f  

th e  s o i l  and c o v e re d  w i t h  l e a f  m old .  The p i l l  b o x es  w e re  

o f t e n  damaged by  t e r m i t e s  and d e c a y ;  t h e r e f o r e ,  t h e y  were  

n o t  used  e x t e n s i v e l y .

N a t u r a l  h o s t s  o f  t h e  im m ature  s t a g e s  o f  t h e  v a r i o u s  

t i c k s  were c a p t u r e d  and u t i l i z e d  i n  t h e  i n s e c t a r y  f o r
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s t u d y i n g  engorgem en t  o f  th e  l a r v a e  and nymphs. These a n i ­

m a ls  w e re  i n f e s t e d  w i th  t i c k s  and k e p t  i n  h a r d w a r e - c l o t h  

c a g e s  o v e r  l a r g e  f u n n e l s .  As t h e  en g o rg ed  t i c k s  d ro p p ed  

from t h e  h o s t s  t h e y  w ere  c a u g h t  i n  b e a k e r s  c o n t a i n i n g  w a t e r .

I n  c e r t a i n  i n s t a n c e s  a n i m a l s  c a p t u r e d  i n  n a t u r e  t h a t  w ere  

a l r e a d y  i n f e s t e d  w i t h  t i c k s  w ere  p l a c e d  i n  t h e s e  ca g e s  u n t i l  

t h e  t i c k s  d ropped  from them.

A l l  d a t e s  u t i l i z e d  i n  c a l c u l a t i n g  p r e o v i p o s i t i o n ,  o v i -  

p o s i t i o n ,  i n c u b a t i o n  of e g g s ,  en g o rg em en t ,  m o l t i n g ,  and 

l o n g e v i t y  o f  t i c k s  a r e  i n c l u s i v e .  F o r  exam ple ,  i n  c a l c u l a t ­

i n g  t h e  i n c u b a t i o n  p e r i o d s  o f  eg g s ,  t h e  d a t e  th e  f i r s t  egg

was l a i d  and th e  d a t e  th e  f i r s t  l a r v a  h a t c h e d  w ere  b o t h  i n ­

c lu d e d  i n  th e  c a l c u l a t i o n .

T em p era tu re  R eco rd s  

A h y g ro th e rm o g ra p h  was o p e r a t e d  n e a r  t h e  r e a r i n g  p a n s  i n  

t h e  i n s e c t a r y  a t  a l l  t i m e s .  T e m p e ra tu re  r e c o r d s  u se d  i n  

t h i s  s t u d y  w e re  r e c o r d e d  i n  t h i s  manner u n l e s s  o t h e r w i s e  

s p e c i f i e d .  A l l  t e m p e r a t u r e  d a t a  a r e  i n  d e g r e e s  F a h r e n h e i t .

I n  a l l  p l a c e s  i n  t h i s  r e p o r t  w here  t h e  a v e r a g e  d a i l y  

t e m p e r a t u r e  f o r  O c to b e r  1951 was u se d ,  t h e  f i g u r e  was b a s e d  

on th e  d a t e s  O c to b e r  24 t o  O c to b e r  31 i n c l u s i v e ;  t h e  a v e r a g e  

t e m p e r a t u r e  f o r  March 1952 was b a s e d  on 30 d a y s ;  and th e  

a v e r a g e  t e m p e r a t u r e  f o r  Septem ber  1952 was b a s e d  on 28 d a y s .  

A l l  o t h e r  a v e r a g e  m o n th ly  t e m p e r a t u r e s  w ere  b a s e d  on t h e  

t o t a l  number o f  days  i n  t h e  m onth .
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Names o f  P l a n t s  and Animals 

I n  d e s c r i b i n g  t h e  v a r i o u s  h a b i t a t s  and i n  r e f e r r i n g  t o  

h o s t  a n i m a l s  f o r  t h e  t i c k s ,  common names were  used  f o r  b o t h  

p l a n t s  and a n im a l s  t h r o u g h o u t  t h e  m a n u s c r i p t .  A l i s t  o f  t h e  

common names u s e d ,  t o g e t h e r  w i t h  t h e i r  L a t i n  e q u i v a l e n t s ,  

a r e  appended  a t  t h e  end of  t h e  r e p o r t .  H a m i l to n  (1943) was 

t h e  s o u r c e  f o r  t h e  names o f  mammals; C a r r  (1940) was 

f o l l o w e d  i n  naming r e p t i l e s ;  and West and A rno ld  (1946) w ere  

t h e  a u t h o r i t i e s  f o l l o w e d  i n  naming p l a n t s .  Names o f  b i r d s  

were  k i n d l y  s u p p l i e d  b y  D o c to r  P i e r c e  Brodkorb  o f  th e  U n i ­

v e r s i t y  o f  F l o r i d a *



HABITATS

A c c a r c in g  t o  Cooke (1339) t h e  S t a t e  o f  F l o r i d a  i s  d i ­

v id e d  i n t o  f i v e  n a t u r a l  t o p o g r a p h i c  d i v i s i o n s .  These  a r e  

(1) t h e  W e s te rn  H ig h la n d s ,  (2) t h e  M a r ia n n a  Low lands ,  (3 )  

t h e  T a l l a h a s s e e  H i l l s ,  (4) t h e  C e n t r a l  H ig h la n d s ,  and  (5) 

t h e  C o a s t a l  Lowlands .  The r e s e a r c h  r e p o r t e d  i n  t h i s  p a p e r  

was c o n d u c te d  i n  t h e  n o r t h e r n  p a r t  o f  t h e  F l o r i d a  P e n i n s u l a  

w h ich  i n c l u d e s  o n l y  two o f  Cooke1s t o p o g r a p h i c a l  d i v i s i o n s ,  

t h e  C o a s t a l  Lowlands and t h e  C e n t r a l  H ig h la n d s .  The o t h e r  

t h r e e  d i v i s i o n s  a r e  c o m p l e t e ly  w i t h i n  t h e  n o n - p e n i n s u l a  a r e a  

o f  t h e  S t a t e ,  commonly known a s  West F l o r i d a .

Ho a t t e m p t  h a s  b e e n  made to  d e s c r i b e  n o r t h e r n  F l o r i d a  

i n  e x a c t  d e t a i l s  r e l a t i v e  t o  g e o l o g i c a l ,  p e d o l o g i c a l , and 

b o t a n i c a l  c h a r a c t e r i s t i c s .  The p r i n c i p a l  o b j e c t i v e  was t o  

d i s t i n g u i s h  b e tw e e n  t h e  t h r e e  m a jo r  h a b i t a t s  t h a t  a r e  most  

i m p o r t a n t  to  t h e  t i c k  f a u n a  o f  t h e  a r e a .

A c c o rd in g  to  H en d e rso n  (1939) t h e  c h a r a c t e r  o f  t h e  

v e g e t a t i o n  i n  F l o r i d a  i s  l a r g e l y  d e t e r m i n e d  by  t h e  s o i l  

t y p e s .  For  t h e  p u r p o s e  o f  t h i s  s t u d y ,  t h e  f a u n a l  h a b i t a t s  

w ere  d i v i d e d  i n t o  t h r e e  g e n e r a l  t y p e s .  These a r e  t h e  f l a t -  

woods,  t h e  hammocks, and t h e  s a n d h i l l s .  To n a t i v e s  o f  

n o r t h e r n  F l o r i d a  t h e  mere m e n t io n  o f  one o f  t h e s e  te rm s  b r i n g s  

t o  mind c e r t a i n  c h a r a c t e r i s t i c  t y p e s  o f  v e g e t a t i o n .
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The F la tw o o d s

The name f l a t w o o d s  i s  a p p l i e d  to  t h o s e  e x t e n s i v e  a r e a s  

o f  F l o r i d a  w here  t h e  g round  i s  low and p r a c t i c a l l y  l e v e l  and 

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

p i n e ,  or  m i x t u r e s  o f  t h e  two, s a w - p a l m e t t o , w i r e  g r a s s ,  and 

g a l l b e r r y  ( P l a t e  1 ) .  C a r r  (1940) d i v i d e d  t h e  f l a tw o o d s  o f  

F l o r i d a  i n t o  s e v e r a l  t y p e s .  For  t h e  p u rp o se  o f  t h i s  s t u d y  

t h e  t e r m  f l a t w o o d s  i s  synonomous w i t h  C a r r ’ s P a l m e t t o  F l a t ­

woods*

H en d e rso n  s t a t e d  t h a t  t h i s  h a b i t a t  i s  composed o f  o n ly  

two s o i l  s e r i e s ,  t h e  Leon and t h e  S t .  J o h n s .  The s o i l  t y p e s  

a r e  a l l  s a n d s  o r  f i n e  s a n d s  and a r e  p o o r l y  d r a i n e d .  The 

f l a t  t o p o g r a p h y  i s  n o t  co n d u c iv e  to  s u r f a c e  d r a i n a g e ,  and 

p e r c o l a t i o n  i s  u s u a l l y  p o o r  due  to  an a l m o s t  im p e rv io u s  o r ­

g a n i c  l a y e r  t h a t  i s  fo u n d  a t  a d e p th  o f  a p p r o x i m a t e l y  one 

and one - h a l f  f e e t  below t h e  to p  s o i l .  Due t o  th e  im p e rv io u s

n a t u r e  o f  t h i s  o r g a n i c  h a rd p an  t h e  to p  s o i l  i n  t h e  f l a t w o o d s

may b e  v e r y  d r y  i n  d r y  s e a s o n s  and i n  t h e  r a i n y  s e a s o n  s u r ­

f a c e  w a t e r  o f t e n  r e m a i n s  f o r  lo n g  p e r io d s *

The monotony of t h e  c h a r a c t e r i s t i c  p i n e - p a l m e t t o  a s s o c i ­

a t i o n  i n  t h e  g r e a t  f l a t w o o d s  a r e a s  o f  n o r t h e r n  F l o r i d a  i s  

i n t e r r u p t e d  by  th e  p r e s e n c e  of  sm a l l  ponds .  Most o f  t h e s e  

ponds a r e  s h a l lo w  and may b e  e n t i r e l y  grown o v e r  ’w i th  cy ­

p r e s s  t r e e s  or  b l a c k  gum. Also i n t e r s p e r s e d  among th e  e x t e n ­

s i v e  p i n e - p a l m e t t o  a s s o c i a t i o n  a r e  s t r i p s  o f  hardwoods t h a t  

form t h e  c h a r a c t e r i s t i c  v e g e t a t i o n  w hich  b o r d e r s  t h e  s t r e a m s
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i n  t h e  f l a t w o o d s .  These s t r i p s  o f  hardwoods a r e  u s u a l l y  

q u i t e  n a r ro w ,  e s p e c i a l l y  i n l a n d  f rom  t h e  c o a s t a l  a r e a s .  I n  

some p a r t s  o f  t h e  f l a t w o o d s ,  e s p e c i a l l y  where l i m e s t o n e  s i n k s  

a r e  p r e v a l e n t ,  t h e  hardwoods o cc u r  i n  i s o l a t e d  s t a n d s  t h a t  

may be c o m p l e t e l y  s u r ro u n d e d  by th e  p i n e - p a l m e t t o  a s s o c i a ­

t i o n .  The hardwood g ro w th s  a r e  te rm e d  hammocks. I n  a d d i ­

t i o n  t o  t h e  c y p r e s s  o r  b l a c k  gum ponds and s m a l l  hammocks, 

t h e r e  a l s o  o ccu r  i n  some p a r t s  o f  t h e  f l a t w o o d s  i s o l a t e d  

s p o t s  o f  s a n d h i l l s  v a r y i n g  i n  s i z e  from l e s s  th a n  one a c r e  

t o  s e v e r a l  h u n d re d s  o f  a c r e s .  Thus, t h e  f l a t w o o d s ,  which  

form t h e  m o s t  e x t e n s i v e  h a b i t a t  ty p e  i n  n o r t h e r n  F l o r i d a ,  

a r e  i n t e r s p e r s e d  -with l e s s  e x t e n s i v e  a r e a s  r e p r e s e n t a t i v e  o f  

b o th  t h e  o t h e r  m a jo r  h a b i t a t  t y p e s  c o n s i d e r e d  i n  t h i s  s t u d y .

S in c e  t h e  s o i l s  o f  tho  f l a t w o o d s  a r e  v e r y  sandy  and 

p o o r l y  d r a i n e d ,  t h e y  a r e  n o t  c u l t i v a t e d  e x t e n s i v e l y .  These 

l a n d s  a r e  u t i l i z e d  p r i m a r i l y  f o r  g ro w in g  t im b e r  f o r  t h e  p r o ­

d u c t i o n  o f  lumber  and t u r p e n t i n e ,  and f o r  g r a z i n g  l i v e s t o c k .  

I n  f a c t ,  t h e  f l a t w o o d s  c o n s t i t u t e  t h e  m ost  e x t e n s i v e  g r a z i n g  

a r e a s  t h r o u g h o u t  t h e  S t a t e  of  F l o r i d a .  The C o a s t a l  L ow lands ,  

e x c e p t  f o r  t h e  E v e r g l a d e s ,  a r e  composed p r i n c i p a l l y  o f  f l a t ­

woods.  L a rg e  a r e a s  o f  f l a t w o o d s  a r e  a l s o  fo u n d  i n  t h e  Cen­

t r a l  H ig h la n d s .

The f l a t w o o d s  a r e  b u rn ed  e x t e n s i v e l y  e v e r y  f a l l  and w in­

t e r ,  p r i m a r i l y  f o r  t h e  p u rp o s e  of p r o v i d i n g  a t e n d e r  g rowth  

o f  w i r e  g r a s s  f o r  c a t t l e  d u r i n g  t h e  w i n t e r  and e a r l y  s p r i n g .  

The e f f e c t s  o f  b u r n in g  i n  t h i s  h a b i t a t  on t h e  p o p u l a t i o n  o f  

I x o d e s  s c a p u l a r i s  w i l l  be  d i s c u s s e d  l a t e r .
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A cc o rd in g  t o  C a r r  t h e  c h a r a c t e r i s t i c  r e p t i l e  o f  t h e  

f l a t w o o d s  i s  t h e  l a r g e  d iam ond-back  r a t t l e s n a k e .  Among t h e  

b i r d s  t h a t  a p p e a r  to  be  m os t  i m p o r t a n t  a s  h o s t s  f o r  t i c k s ,  

t h e  meadow l a r k  and t h e  b o b w h i te  q u a i l  a r e  p l e n t i f u l .  Mam­

m a l i a n  h o s t s  f o r  t i c k s  t h a t  a p p e a r  to  b e  c h a r a c t e r i s t i c  o f  

t h e  f l a t w o o d s  f a u n a  a r e  t h e  n o r t h e r n  c o t t o n  r a t ,  t h e  F l o r i d a  

r a c c o o n ,  t h e  F l o r i d a  opossum, th e  F l o r i d a  b o b c a t ,  and t h e  

s o u t h e r n  f o x  s q u i r r e l .  The c o t t o n  mouse i s  a l s o  a b u n d a n t  i n  

t h e  ponds and i n  t h e  l i m i t e d  hardwood g r o w th  i n  t h i s  h a b i t a t .  

T h is  mouse i s  r a r e l y  e n c o u n t e r e d  i n  t h e  p i n e - p a l m e t t o  a s s o c i ­

a t i o n .  C a t t l e  and  hogs  r a n g e  th r o u g h o u t  t h e  f l a t w o o d s .

Hammocks

The term hammock i s  a p p l i e d  to  any  e v e r g r e e n  hard-wood 

f o r e s t  i n  F l o r i d a .  I n  d e s c r i b i n g  t h e  hammock h a b i t a t s ,

C a r r ’ s c l a s s i f i c a t i o n  and d e s c r i p t i o n s  w ere  f o l lo w e d  i n  

p a r t .

Low Hammock. The term low hammock r e f e r s  t o  a  g ro w th ,  

composed m o s t l y  o f  ha rdw oods ,  o c c u r r i n g  i n  low or w e t  s i t u ­

a t i o n s  somewhat i n t e r m e d i a t e  b e tw een  c y p r e s s  swamp l a n d s  

and m e s o p h y t i c  hammock l a n d s .  The c a b b ag e  p n lm - re d b a y  a s s o ­

c i a t i o n  a l o n g  c o a s t a l  a r e a s  o f  th e  p e n i n s u l a  may be  c l a s s i ­

f i e d  a s  low hammock. The gum swamps o f  n o r t h e r n  F l o r i d a ,  as  

w e l l  a s  c e r t a i n  mixed a s s o c i a t i o n s  such  a s  the  sw ee tgum -red  

maple  a s s o c i a t i o n  a r e  a l s o  c l a s s i f i e d  a s  low hammocks. Ho 

e x t a n s i v e  s t u d i e s  were made i n  low hammock a s  a s e p a r a t e
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h a b i t a t  f rom m e s o p h y t i c  hammock •

M e so p h y t ic  Hammock. T h is  i s  c o n s i d e r e d  to  b e  th e  c l i ­

max g ro w th  o f  n o r t h e r n  F l o r i d a  ( P l a t e  2) . One o f  t h e  m ost  

t y p i c a l  ty p e s  o f  m e s o p h y t i c  hammock i s  t h e  n a g n o l l a - h o l l y -  

b l u e  beech-1 ronw ood  a s s o c i a t i o n .  However, t h e r e  i s  much 

v a r i a t i o n  b o th  a s  t o  s o i l  t y p e  and v e g e t a t i o n a l  com plexes  

i n v o l v e d  i n  t h e  t e r m  m e s o p h y t ic  hammock. From t h e  s t a n d ­

p o i n t  o f  t h i s  s t u d y ,  t h e  m e s o p h y t ic  hammock h a s  s l i g h t l y  

h i g h e r  and b e t t e r  d r a i n e d  s o i l s  th a n  low hammock b u t  t h e  

s o i l s  a r e  q u i t e  m o i s t .  The t r e e  g ro w th  i s  d e n s e  and t h e r e  

i s  v e r y  l i t t l e  u n d e r g r o w th .  There  i s  u s u a l l y  a l a y e r  o f  

l e a f  mold s e v e r a l  i n c h e s  t h i c k  on t h e  f o r e s t  f l o o r .  The 

l a r g e  hardwood f o r e s t  known a s  G u l f  Hammock, b o r d e r i n g  t h e

G u l f  o f  Mexico i n  Levy C oun ty ,  F l o r i d a  i s  a m i x t u r e  o f  b o t h  

low hammock and m e s o p h y t ic  hammock. T h is  hammock c o v e r s

s e v e r a l  t h o u s a n d s  o f  a c r e s  and was t h e  p r i n c i p a l  hammock 

a r e a  s t u d i e d .

H en d e rso n  s t a t e d  t h a t  t h e  s o i l s  o f  G u l f  Hammock a r e  th e  

parkwood s e r i e s .  T h is  s e r i e s  i s  u n d e r l a i d  by m a r l  a t  d e p t h s  

o f  u s u a l l y  l e s s  t h a n  f o u r  f e e t .

R e p t i l e  h o s t s  f o r  t i c k s  most c h a r a c t e r i s t i c  of m e so p h y t ­

i c  hammock a r e  t h e  g ro u n d  s k i n k  and t h e  b r o a d - h e a d e d  s k i n k .  

The c o t t o n  mouse i s  t h e  m ost  a b u n d a n t  mammalian t i c k  h o s t .  

O the r  c h a r a c t e r i s t i c  s m a l l  mammalian h o s t s  a r e  t h e  g r a y  

s q u i r r e l ,  t h e  s o u t h e r n  g o ld e n  mouse,  and t h e  F l o r i d a  wood 

r a t .  Among t h e  l a r g e r  w i l d  mammals t h e  V i r g i n i a  d e e r ,  t h e
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F l o r i d a  r a c c o o n ,  and t h e  F l o r i d a  opossum a r e  u s u a l l y  p l e n t i ­

f u l .  Range c a t t l e  and  hogs a r e  a l s o  a b u n d a n t .  V ery  few 

c o l l e c t i o n s  o f  b i r d s  w ere  made i n  t h i s  h a b i t a t ,  b u t  i t  was

n o te d  t h a t  c a r d i n a l s  were  num erous .

Up1and Hanrniock. As th e  name i m p l i e s ,  u p la n d  hammocks 

a r e  e v e r g r e e n  hardwood f o r e s t s  g row ing  on r a t h e r  h i g h ,  w e l l  

d r a i n e d  s o i l s .  The l i v e  o ak ,  t h e  r e d  oak ,  and t h e  h i c k o r y  

a r e  t y p i c a l  t r e e s  o f  t h e  u p la n d  hammocks. Only a l i m i t e d  

number o f  o b s e r v a t i o n s  were  made i n  t h e  u p la n d  hammocks d u r ­

i n g  t h i s  s t u d y .

The g round  s k i n k  i s  one o f  t h e  common r e p t i l e s .  The 

b r o a d - h e a d e d  s k in k  i s  r a r e  or  a b s e n t  i n  t h e  u p la n d  hammock. 

The c o t t o n  mouse was n o t  found  i n  t h i s  s t u d y  t o  be a b u n d a n t

i n  u p la n d  hammocks. A l l  o f  t h e  o t h e r  h o s t s  l i s t e d  under  

m e s o p h y t i c  hammock o c c u r  i n  t h e  u p la n d  hammocks. However,  

t h e  u t i l i z a t i o n  o f  much o f  th e  u p la n d  hammock l a n d  f o r  a g r i ­

c u l t u r a l  p u r p o s e s  h a s  had a p ronounced  e f f e c t  on t h e  f a u n a .  

C i v i l i z a t i o n  h a s ,  f o r  ex am p le ,  f o r c e d  t h e  V i r g i n i a  d e e r  o u t  

o f  much o f  t h i s  h a b i t a t .

S a n d h i l l s

T h a t  h a s  b e e n  te rm e d  t h e  s a n d h i l l s  i n  t h i s  s t u d y  i s ,  i n  

p a r t ,  C a r r ’ s h i g h - p i n e  and H e n d e rs o n ’ s r o l l i n g  s an d y  p i n e  

l a n d .  The name s a n d h i l l s  was used  b e c a u s e  t h i s  i s  t h e  t e rm  

m ost  d e s c r i p t i v e  o f  t h i s  h a b i t a t  i n  i t s  p r e s e n t  s t a t e  and 

a l s o  b e c a u s e  t h i s  i s  t h e  name m ost  o f t e n  used  i n  n o r t h e r n  

F l o r i d a  when r e f e r r i n g  to  t h i s  h a b i t a t .  L a e s s l e  (1942)
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a l s o  used  th e  te rm  s a n d h i l l s  t o  d e s c r i b e  t h i s  h a b i t a t .

The s a n d h i l l s  w ere  once co v e re d  and d o m in a te d  by t h e  

s t a t e l y  l o n g l e a f  p i n e .  Due to  s e v e r e  lu m b e r in g  o p e r a t i o n s  

t h e s e  once a t t r a c t i v e  r o l l i n g  p in e  l a n d s  a r e  now, i n  many 

a r e a s ,  b a r r e n  w a s t e s  o f  s a n d  d o m in a ted  by  t h e  v e r y  u n a t t r a c ­

t i v e  t u r k e y  oak ( P l a t e  3 ) •  Annual b u r n i n g  does n o t  im prove  

t h e  a p p e a r a n c e  o f  t h e s e  s a n d h i l l s .  The l o n g l e a f  p i n e  i s  

e a s i l y  k i l l e d  by  f i r e  when s m a l l ,  and ev en  where an o c c a ­

s i o n a l  t a l l  p i n e  i s  s t i l l  g ro w in g  v o r y  l i t t l e  n a t u r a l  r e ­

s e e d i n g  h a s  o c c u r r e d .

The t y p i c a l  a s s o c i a t i o n  i s  th e  l o n g l e a f  p i n e - t u r k e y  oak 

a s s o c i a t i o n .  I n  t h e  low er  e l e v a t i o n s  w i r e  g r a s s  and saw- 

p a l m e t t o  a r e  common. The b l u e j a c k  oak i s  a l s o  p r e v a l e n t  i n  

t h e  lo w er  e l e v a t i o n s .

The s o i l  i n  t h e  s a n d h i l l s  s t u d i e d  i n  t h i s  r e s e a r c h  a r e  

c h a r a c t e r i z e d  by  w h a t  L a e s s l e  te rm e d  th e  Deep P h ase  o f  Nor­

f o l k  F i n e  Sand .  The top  s i x  i n c h e s  a r e  y e l l o w - g r a y  f i n e  

s a n d .  B e n e a th  t h e  top  l a y e r  i s  a l a y e r  o f  f i n e  y e l lo w  sa n d  

t h a t  v a r i e s  i n  d e p t h  f rom  s i x  t o  e i g h t  f e e t ,  o r  m ore .

The l a r g e  l a n d  t u r t l e ,  commonly known a s  t h e  g o p h e r  o r  

g o p h e r - t o r t o i s e ,  i s  p r o b a b l y  t h e  m ost  t y p i c a l  r e p t i l e  t h a t  

o c c u r s  i n  t h e  s a n d h i l l s .  P o c k e t  g o p h e r s  a r e  t h e  b e s t  known 

mammals o f  t h e  s a n d h i l l s .  These p o c k e t  g o p h e r s  a r e  u s u a l l y  

r e f e r r e d  t o  l o c a l l y  a s  s a l a m a n d e r s .  The F l o r i d a  d e e r  mouse 

i s  a l s o  r e p o r t e d  to  b e  t y p i c a l  o f  t h i s  h a b i t a t  i n  t h e  

c e n t r a l  and s o u t h e r n  p a r t s  o f  F l o r i d a  (H a m i l to n ,  1 9 4 3 ) .  The



z z

n o r t h e r n  c o t t o n  r a t  was c o l l e c t e d  i n  a r e a s  o f  t h e  s a n d h i l l s  

h a v in g  a  heavy  g ro w th  of  w i r e  g r a s s e s .  T y p ic a l  g r o u n d -

f e e d i n g  b i r d s  a r e  t h e  b o b w h i te  q u a i l  and t h e  meadow l a r k .

The s a n d h i l l s  a r e  by  f a r  t h e  d r i e s t  o f  t h e  h a b i t a t s  

s t u d i e d .  R o g e rs  (1933) showed t h a t  t h e  e v a p o r a t i o n  r a t e  i n  

t h i s  h a b i t a t  was much h i g h e r  t h a n  i n  m e s o p h y t i c  hammock o r  

f l a t w o o d s .  L a e s s l e  i n d i c a t e d  t h a t  t h e  s a n d h i l l s  a r e  even  

more x e r i c  t h a n  t h e  sa n d  s c r u b s  o f  F l o r i d a .
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Morgan (1899) was th e  f i r s t  w o rk e r  t o  c o n t r i b u t e  t o  o u r  

knowledge of  t h e  l i f e  h i s t o r y  o f  Amblyomma am er icanum . H is  

r e s e a r c h  was co n d u c te d  i n  L o u i s i a n a .  O th e r  e a r l y  w o rk e rs  

who c o n t r i b u t e d  to  th e  b i o l o g y  o f  t h i s  t i c k  were  H u n te r  and 

H ooker ,  Hooker  (1908 ,  1 9 0 9 a . ) ,  and Kookc^r ©t a l . R e c e n t  

p a p e r s  on d i s t r i b u t i o n  and h o s t  r e l a t i o n s h i p s  o f  t h i s  t i c k  

a r e  C o o ley  and Kohls  (1944) and B ishopp  and T rem bley .

B ren n an  ( 1 9 4 5 a . ,  1945b .)  s t u d i e d  th e  f i e l d  b i o l o g y  of  

Amblvomma americanum i n  Texas and i n c l u d e d  an e x t e n s i v e  l i s t—   h......... .. n in.,  ........................... „

o f  h o s t s ,  e s p e c i a l l y  among b i r d s .  M or ian  (1958) r e p o r t e d  

t h i s  t i c k  from IE s p e c i e s  o f  s m a l l  mammals i n  s o u t h e r n  

G e o r g i a .  G r i f f i t h  (1951) r e c e n t l y  p u b l i s h e d  on th e  l i f e  

c y c l e  o f  Amblyomma am ericanum i n  T exas .

Economic I m p o r t a n c e  

B ecause  of  i t s  a d a p t a b i l i t y  t o  a w ide r a n g e  o f  h o s t s  

and i t s  h a b i t  o f  a t t a c k i n g  the  l a r g e r  mammals i n  a l l  o f  i t s  

p a r a s i t i c  s t a g e s ,  Amblyomma am ericanum has  lo n g  been  r e c o g ­

n i z e d  a s  one o f  the  m ost  i m p o r t a n t  t i c k s  i n  t h e  U n i t e d  

S t a t e s .  I n  r e c e n t  y e a r s  t h i s  t i c k  h a s  a c q u i r e d  new s i g n i f ­

i c a n c e  f o r  i t s  r o l e  i n  t h e  t r a n s m i s s i o n  o f  Rocky M oun ta in  

s p o t t e d  f e v e r  and American w, f e v e r .  B u l l i s  f e v e r  and 

t u l a r e m i a  a r e  o t h e r  d i s e a s e s  o f  which t h i s  s p e c i e s  i s  

s t r o n g l y  s u s p e c t e d  a s  a v e c t o r .  B rennan  (1 9 4 5 b . )  r e v ie w e d
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t h e  l i t e r a t u r e  on th e  m e d ic a l  im p o r ta n c e  o f  Amblyomma a m e r i ­

canum up t o  1945. T ay lo r  e t  a l .  s u s p e c t e d  t h i s  s p e c i e s  t o  

be  one o f  t h e  v e c t o r s  i n v o l v e d  in  one o f  f o u r  c a s e s  o f  Rocky 

M o u n ta in  s p o t t e d  f e v e r  r e p o r t e d  i n  F l o r i d a  d u r i n g  1947 .

Yhile  t h i s  t i c k  may b e  v e r y  ab u n d an t  l o c a l l y ,  i t  i s  l i m i t e d  

i n  i t s  im p o r ta n c e  by i t s  h a b i t a t  d i s t r i b u t i o n  i n  n o r t h e r n  

F l o r i d a .

D i s t r i b u t i o n

B ishopp  and Trembley  r>hawed Amblyomma americanum t o  be  

d i s t r i b u t e d  i n  t h e  U n i t e d  S t a t e s  from e a s t - c e n t r a l  Texas 

n o r t h e a s t w a r d  t o  s o u t h e r n  Iowa and t h e n  a l m o s t  due  e a s tw a rd  

t o  Hew J e r s e y .  They i n d i c a t e d  t h a t  i t s  s p o r a d i c  o c c u r r e n c e  

i n  the  more n o r t h e r n  s t a t e s  i s  due t o  a c c i d e n t a l  i n t r o d u c ­

t i o n .  The s o u t h e r n  r a n g e  was g iv e n  by  t h e s e  a u t h o r s  a s  

G u a te m a la ,  G u ian a ,  and B r a z i l .  C o o ley  and K oh ls  (1944) i n ­

d i c a t e d  t h a t  i t  i s  common i n  M exico .  T a y lo r  c i t e d  two p r e ­

v i o u s  r e c o r d s  o f  t h i s  s p e c i e s  i n  F l o r i d a ,  one f rom  t h e  

n o r t h e r n  and one from t h e  s o u t h e r n  e x t r e m i t i e s  o f  t h e  S t a t e .  

T ay lo r  * s c o l l e c t i o n s  were t a k e n  from H i l l s b o r o u g h  County  to  

t h e  F l o r i d a - G e o r g i a  b o u n d a ry .

H os t  R e l a t i o n s h i p s  

From th e  s t a n d p o i n t  o f  h o s t  r e l a t i o n s h i p s  Amblyomma 

am ericanum  i s  th e  b e s t  a d a p te d  o f  a l l  F l o r i d a  t i c k s .  T h is  

i s  due b o t h  t o  a wide r a n g e  o f  s u i t a b l e  h o s t s  and t o  t h e  

f a c t  t h a t  a l l  p a r a s i t i c  s t a g e s  r e a d i l y  a t t a c k  s u c h  common



35

l a r g e r  mammals a s  cows, d o g s ,  d e e r ,  and many o t h e r s ,  i n c l u d ­

in g  man. The im m ature  s t a g e s  a l s o  e x t e n d  t h e i r  h o s t  r e l a ­

t i o n s h i p s  to  many k in d s  o f  b i r d s ,  T!o r e c o r d  of  Amblyomma 

am ericanum from, r e p t i l e s  was fo u n d  i n  th e  l i t e r a t u r e .

The L a r v a , l o s t  r e c o r d s  i n  t h i s  s t u d y  f o r  t h e  l a r v a  o f  

Amblyomma americanum a r e  shown i n  T ab le  I .  F u t u r e  s t u d i e s  

w i l l  u n d o u b te d ly  e x t e n d  t h i s  F l o r i d a  h o s t  l i s t ,  e s p e c i a l l y  

among t h e  b i r d s .  Most o f  t h e  b i r d s  examined were  t a k e n  i n  

t h e  f l a t w o o d s  h a b i t a t  w here  th e  r e s e a r c h  was c o n c e n t r a t e d *

I t  was shown i n  t h i s  s t u d y  t h a t  Afflblyomma americanum i s  

r a r e l y  e n c o u n te r e d  i n  t h e  f l a t w o o d s  h a b i t a t  of  n o r t h e r n  

F l o r i d a .

A l l  r e c o r d s  o f  t i c k s  from man, w h e re v e r  used  i n  t h i s  r e ­

p o r t ,  r e f e r  o n ly  t o  i n s t a n c e s  i n  w h ich  t h e  t i c k s  w e re  a t ­

t a c h e d .  The r e c o r d s  o f  t h e  l a r v a  o f  Amblyomma americanum 

from  man a r e  shown i n  Table I .  A c t u a l l y ,  man i s  an e x c e l ­

l e n t  h o s t  f o r  a l l  s t a g e s  o f  t h i s  t i c k  and many t h o u s a n d s  o f  

l a r v a e  were  b r u s h e d  from  t h e  w r i t e r ’ s c l o t h i n g  d u r i n g  t h i s  

s t u d y  i n  o r d e r  to  p r e v e n t  t h e i r  a t t a c h i n g .  B ren n an  ( 1 9 4 5 a . )  

s t a t e d  t h a t  t h i s  t i c k  i s  an  i m p o r t a n t  f a c t o r  i n  l o w e r in g  

t h e  m o r a le  o f  t r o o p s  on b iv o u a c  a t  Camp B u l l i s ,  Texas .  He 

c i t e d  an  i n s t a n c e  where  394 nymphs and a d u l t s  w ere  d e t a c h e d  

from one s o l d i e r *

The Nymph. H o s t  r e c o r d s  f o r  t h e  nymph o f  Amblyomma 

americanum a r e  shown i n  T ab le  I I .  I n  g e n e r a l ,  t h e  same 

r em a rk s  made above i n  c o n n e c t i o n  w i t h  t h e  l a r v a  a l s o  a p p l y



TABLE I

H03T RELATE ON3TIIPS OF THE LARVA OF AMBLYOMMA 
AMERICANUM ( L . )  IN NORTHERN FLORIDA

H o s t L o ts T o t a l  number of  
l a r v a e  c o l l e c t e d

Average  number of  
l a r v a e  o e r  h o s t

C a r d i n a l 3 40 13« 3
Cow 16 116 7 . 2
F l o r i d a  b o b c a t 1 17 1 7 .0
G ray  s q u i r r e l 2 27 1 3 .5
Man 2 8 4 .0
V i r g i n i a  d e e r 1 11 1 1 .0
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TABLH I I

HOST R H L ATI OH SHIP S OF THE NYMPH OF AMBLYOMMA 
AMLRIOATIUM (L . )  IN NORTHERN FLORIDA

H o s t L o ts T o t a l  number o f  
nymphs c o l l e c t e d

Average number o f  
nymphs p e r  h o s t

Bobw hite  q u a i l 1 1 1 .0
C a r d i n a l 3 5 1 .7
Cow 43 135 3 .1
Dog 11 11 1 .0
F l o r i d a  r a c c o o n 1 1 1 .0
G ray  s q u i r r e l 4 7 1 .7
Hog 1 8 * ------
Man 5 12 2 . 4
K a b b i t 1 4 4 . 0
V i r g i n i a  d e e r 2 26 1 3 .0
Wild  t u r k e y 1 2 2 .0

* A l l  t i c k s  n o t  c o l l e c t e d .



t o  t h e  nyiaph.

T ab le  IV shows d a t a  from 58 ex ' inx rm t ione  of cows i n  a 

f a v o r i t e  h a b i t a t  o f  Amblyonrna am er icanum . The numbers o f  

l a r v a e  and nymphs shown do n o t  l e a v e  th e  i m p r e s s i o n  t h a t  the  

cow I s  a f a v o r i t e  h o s t  f o r  th e  immature  s t a g e s  i n  n o r t h e r n  

F l o r i d a .

C o n s p i c u o u s l y  a b s e n t  f rom  t h e  h o s t s  l i s t s  f o r  b o t h  t h e  

l a r v a  and th e  nymph a r e  s m a l l  mammals of  t h e  r a t  and mouse 

g r o u p s .  The c o t t o n  mouse p r o b a b ly  r e a c h e s  i t s  peak  o f  a b u n ­

dance  i n  n o r t h e r n  F l o r i d a  i n  t h e  f a v o r i t e  h a b i t a t  o f  

Amblyomma am er icanum . Of 113 o f  t h e s e  m ice  examined non© 

was I n f e s t e d  w i t h  t h i s  t i c k .  M o r ian  examined 249 o f  t h e s e  

m ice  i n  s o u t h w e s t e r n  G e o rg ia  and r e p o r t e d  none i n f e s t e d  w i t h  

t h i s  t i c k .  B rennan  ( 1 9 4 5 b . )  a l s o  c o n c lu d e d  t h a t  s m a l l  r o ­

d e n t s  w ere  n o t  i m p o r t a n t  h o s t s  i n  T exas .

The g r a y  s q u i r r e l  i s  t h e  s m a l l e s t  mammal t h a t  was found 

t o  b e  a good h o s t  f o r  th e  im m ature  s t a g e s  I n  t h i s  s t u d y .

T h i s  s q u i r r e l  i s  found  i n  l a r g e  numbers i n  t h e  hammocks o f  

n o r t h e r n  F l o r i d a  and u n d o u b te d ly  p l a y s  an i m p o r t a n t  r o l e  i n  

th e  b i o l o g y  o f  Amblyomma am er icanum .

The A d u l t . The a d u l t  o f  Amblyomma americanum a p p a r e n t l y  

c o n f i n e s  i t s  a t t a c k  t o  mammals b u t  h as  a w id e  r a n g e  o f  s u i t ­

a b l e  h o s t s  among t h i s  g r o u p .  A d u l t  h o s t  r e c o r d s  o b t a i n e d  i n  

t h i s  s t u d y  a r e  shown i n  T ab le  I I I .  The r e c o r d s  o f  B ish o p p  

and T re m b le y , and B ren n a n  (1 9 4 5 b . )  I n d i c a t e  t h a t  t h e  V i r g i n i a  

d e e r  i s  p r o b a b l y  t h e  m ost  i m p o r t a n t  n a t u r a l  h o s t  f o r  t h e



TABLE I I I

HOST RELATIONSHIPS OF THE ADULT OF AMBLYOMMA 
AMERICANTM ( L . )  IN NORTHERN FLORIDA

H o s t L o ts T o t a l  number of  
a d u l t s  c o l l e c t e d

A verage  number of  
a d u l t s  p e r  h o s t

Cow 61 451 7 . 4
Dog 59 —
F l o r i d a  g r a y  fo x 1 3 3 . 0
Hog 3 29 9 .7
Man 1 3 3 . 0
V i r g i n i a  d e e r 2 7 3 . 5
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a d u l t ,  and p r o b a b l y  f o r  t h e  l a r v a  and nymph o f  t h i s  t i c k .  

R e c o rd s  f rom  t h e  d e e r  i n  t h i s  s t u d y  a l s o  i n d i c a t e  t h e  im p o r ­

t a n c e  of  t h i s  h o s t ,  e s p e c i a l l y  f o r  t h e  l a r v a  and t h e  nymph.

a n o t h e r  d o m e s t ic  an im al  t h a t  a p p e a red  to  b e  o f  c o n s i d e r ­

a b l e  im p o r t a n c e  a s  a h o s t  i n  n o r t h e r n  F l o r i d a ,  and p r o b a b l y  

t h r o u g h o u t  t h e  dee p  S o u th ,  w as  t h e  hog .  For many g e n e r a ­

t i o n s  i t  h a s  b e e n  t h e  cus tom  i n  t h i s  a r e a  t o  a l lo w  s e m i - w i l d  

hogs  t o  r a n g e  t h e  w o o d la n d s . They r a n g e  i n  c o n s i d e r a b l e  

numbers o v e r  a l l  t e r r e s t r i a l  h a b i t a t s  i n  n o r t h e r n  F l o r i d a  

and a r e  e s p e c i a l l y  a b u n d a n t  w here  a c o r n s  and s i m i l a r  f o o d s  

a r e  p l e n t i f u l .  Only a few o p p o r t u n i t i e s  'were found  f o r  ex ­

am in in g  t h e s e  hogs  b e c a u s e  o f  t h e i r  s e m i - w i ld  n a t u r e .  How­

e v e r ,  on one o c c a s i o n  d u r i n g  t h i s  s t u d y  one o f  t h e s e  a n i m a l s  

was examined r a t h e r  h u r r i e d l y  i n  a f a v o r i t e  h a b i t a t  o f  t h e  

Arablyomma am er icanum . C i r c u m s ta n c e s  d i d  n o t  p e r m i t  a  com­

p l e t e  c o l l e c t i o n  o f  t i c k s ,  b u t  i t  was e s t i m a t e d  t h a t  more 

t h a n  200 t i c k s  were  a t t a c h e d  to  t h i s  a n i m a l .  A l l  t i c k s  c o l ­

l e c t e d  p ro v e d  t o  be a d u l t s  and nymphs o f  Amblyomma a m e r i ­

canum. The l a r v a  h as  a l s o  b e e n  r e p o r t e d  f rom  t h e  hog 

(B ish o p p  and Trem bley)  b u t  p u b l i s h e d  r e c o r d s ,  and d a t a  ob­

t a i n e d  i n  t h i s  s t u d y ,  do n o t  i n d i c a t e  t h a t  t h i s  an im al  i s  an  

i m p o r t a n t  h o s t  f o r  t h e  l a r v a .

S e a s o n a l  A c t i v i t y  

If o rg a n  fo u n d  t h a t  Amblyomma americanum r e a c h e d  a p ea k  o f  

abundance  i n  L o u i s i a n a  i n  March and A p r i l .  He a l s o  n o te d  

t h a t  no engo rged  a d u l t  t i c k s  w ere  fo u n d  on cows i n  t h e
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i n t e r v a l  b e tw e e n  August  and March.

B ishopp  and Trembley  r e p o r t e d  t h a t  t h i s  s p e c i e s  has b ee n  

t a k e n  in  a l l  s t a r e s  from h o s t s  t h r o u g h o u t  t h e  r e a r  i n  t h e  

s o u t h e r n  s t a t e s  b u t  s t a t e d  t h a t  i t  i s  l e s s  a b u n d a n t  d u r i n g  

midv? i n t e r .

B rennan  (1 9 4 5 b . )  s t u d i e d  the  i n c i d e n c e  o f  t h i s  t i c k  on 

h o s t s  a t  Canjp B u l l i s ,  Texas .  B re n n a n ’ s p a p e r  c o n t a i n s  t h e  

o n ly  p u b l i s h e d  d a t a  found  i n  t h e  l i t e r a t u r e  t h a t  i s  s u f f i ­

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

y e a r  i n  t h e  deep 5 o u t h .  That  w orke r  found  l i t t l e  or  no 

t i c k  a c t i v i t y  i n  Texas be tw een  O c to b e r  and J a n u a r y .

The L a r v a . The d a t a  on nymphs and a d u l t s  shown i n  Ta­

b l e s  IV and V a r e  i n  a c c o rd  w i th  t h e  s t a t e m e n t  by B ishopp  

and Trem bley  t h a t  t h i s  t i c k  i s  a c t i v e  t h r o u g h o u t  th e  y e a r  i n  

t h e  S o u th .  The d a t a  on l a r v a e  i n  t h e s e  t a b l e s  do n o t  show 

t h a t  t h i s  s t a g e  was a c t i v e  e v e r y  month.  However, i f  more 

h o s t  a n i m a l s  had been  exam ined ,  l a r v a e  m ig h t  have b e e n  found 

d u r i n g  a l l  m o n th s .  T h is  i s  i n d i c a t e d  by  t h e  r e c o r d  shown i n  

T ab le  V o f  21 l a r v a e  c o l l e c t e d  f rom  cows i n  F e b r u a r y .  I t  

seems v e r y  u n l i k e l y  t h a t  a t i c k  w hich  i s  n o r m a l l y  m ost  a c ­

t i v e  d u r in g  t h e  warmer months would a l s o  b e  a c t i v e  i n  F e b r u ­

a r y  b u t  n o t  d u r in g  t h e  o t h e r  w i n t e r  m o n th s .  The d a t a  i n  

T a b le s  IV and V show t h a t  t h e  l a r v a  was a t  i t s  l o w e s t  p o i n t  

o f  a c t i v i t y  f rom  December to  May. A lso ,  i t  seems r e a s o n a b l e  

t o  assume t h a t  t h e  l a r v a l  a c t i v i t y  m ig h t  be  d i f f e r e n t  d u r in g  

d i f f e r e n t  s e a s o n s .

I n  t h i s  s t u d y  l a r v a e  were  n o t  e n c o u n t e r e d  by  any method



TABLE IV

COLLECTIONS OF AMBLYOMMA AMERICANUM ( L .)  
FROM COWS IN GOLF HAMMOCK, FLORIDA, 

SEPTEMBER 1 9 5 1  THROUGH SEPTEMBER 1 9 5 2

Month
and

Number 
o f  cows

T o t a l  number o f  
and a v e r a g e

t i c k s
number

c o l l e c t e d  
p e r  cow

y e a r examined L a rv ae Nymphs A&ults
Num­
b e r

Aver­
age

Num­
b e r

A ver­
ag e

Num­
b e r

Aver­
age

1951
Sep tem b er 4 0 0 .0 2 0 . 5 3 0 .7
O c to b e r 5 1 0 .2 8 1 .6 2 0 . 4
November 3 0 0 .0 0 0 .0 2 0 . 7
December 4 0 0 .0 2 0 . 5 7 1 .7
1952
J a n u a r y 6 0 0 .0 30 5 .0 52 8 .7
F e b r u a r y 6 21 3 .5 26 4 . 3 60 1 0 .0
March 5 0 0 .0 8 1 .6 109 2 1 .8
A p r i l 4 0 0 .0 1 0 .2 49 1 2 .2
May a 4 0 . 5 10 1 .2 76 9 . 5
J u n e 4 21 5 . 2 2 0 . 5 35 8 . 7
J u l y 3 33 1 1 .0 23 7 .7 43 1 4 .3
A ugust 4 36 9 .0 21 5 . 2 9 2 .2
S ep tem ber 2 0 0 .0 18 9 . 0 0 0 .0

T o t a l s 58 116 2 .0 151 2 .6 447 7 .7
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TABLE V

COLLECTIONS OF AMBLYOMMA AMERICANUM ( L . )  WITH A  DRAG
IN GULF HAMMOCW/ FLORIDA,

AUGUST 1951 THROUGH NOVEMBER 1952

Month Number
T o t a l  number

and a v e r a g e
o f  t i c k s  c o l l e c t e d  
number p e r  sample

and o f  d r a g Larva© Nymphs A d u l t s
y e a r sam p les ii 

ti­
ts 

© Aver­
age

Num­
b e r

A ver ­
age

Num­
b e r

A ver­
age

1951 
Augus t 2 Many 43 2 1 .5 1 0 . 5
Sep tem ber 2 Many 23 1 1 .5 0 0 .0
O c to b e r 2 Few 26 1 3 .0 0 0 .0
November 1 Few — - 0 0 .0 0 0 .0
December 3 0 0 .0 0 0 .0 0 0 .0
1952
J a n u a r y 2 0 0 .0 7 3 .5 2 1 .0
F e b r u a r y 1 0 0 .0 6 6 .0 1 1 .0
March 2 0 0 .0 111 5 5 .5 13 6 . 5
A p r i l 2 0 0 .0 166 8 3 .0 15 7 . 5
May 3 1* 0 . 3 214 7 1 . 3 20 1 0 .0
J u n e 2 16 8 .0 12 6 .0 5 2 . 5
J u l y 2 35 1 7 .5 114 1 7 .5 10 5 .0
A ugus t 2 32 1 6 .0 156 7 8 .0 11 5 . 5
Sep tem ber 1 7 7 .0 77 7 7 .0 0 0 .0
O c to b e r 1 6 6 . 0 18 6 .0 0 0 .0
November 1 3 3 .0 0 3 .0 0 0 .0

*The numbers  i n  t h i s  column f rom  May t h r o u g h  November 1952 
i n d i c a t e  clumps o f  l a r v a e .
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o f  c o l l e c t i n g  d u r i n g  the  months o f  March and A p r i l  o f  1952 .  

D u r in g  t h a t  y e a r  t h e  f i r s t  l a r v a e  were c o l l e c t e d  May 31, 

b o th  f rom  h o s t s  and w i t h  t h e  c l o t h  d r a g .  L a rv ae  w e re  a l s o  

found  on t h e  w r i t e r ’ s c l o t h e s  on t h a t  d a t e  and none had b een  

c o l l e c t e d  i n  t h i s  manner f o r  s e v e r a l  months p r e c e d i n g  t h a t  

d a t e .

L a b o r a t o r y  s t u d i e s  w i th  t h i s  t i c k  showed t h a t  en g o rg ed  

a d u l t s  c o l l e c t e d  f rom  cows i n  G u l f  Hammock i n  F e b r u a r y  1952 

s t a r t e d  l a y i n g  eg g s  i n  March and t h a t  t h e s e  eggs  s t a r t e d  

h a t c h i n g  t h e  l a s t  week i n  May. T h e r e f o r e ,  i t  seems r e a s o n ­

a b l e  t o  s t a t e  t h a t  l a r v a l  a c t i v i t y  b e g a n  t h e  l a t t e r  p a r t  o f  

May 19 52 a s  a  r e s u l t  o f  t h e  h a t c h i n g  of eggs  l a i d  i n  March 

o f  t h a t  y e a r .

B ren n an  (1 9 4 5 b . )  found  u n fed  l a r v a e  to  b e  p l e n t i f u l  on 

J u n e  8 ,  1943, ’when h i s  work was s t a r t e d  a t  Camp B u l l i s , 

T ex as .  However, d u r i n g  1944 t h a t  w o rk e r  o b t a i n e d  h i s  f i r s t  

r e c o r d  o f  an u n fe d  l a r v a  on Ju n e  9.  A l a r v a l  peak  was n o te d  

i n  e a r l y  J u n e  d u r i n g  1943 and a n o t h e r  i n  l a t e  A u g u s t .  Dur­

in g  1944 he r e c o r d e d  a l a r v a l  peak i n  l a t e  Ju n e  w hich  l e v e l ­

ed o f f  i n  J u l y .  Ho l a r v a l  p eak  was n o te d  i n  August  1944 .

D a ta  i n  T ab le  IT show t h a t  t h e  l a r v a l  a c t i v i t y  i n c r e a s e d  

r a p i d l y  i n  J u n e  1952 i n  n o r t h e r n  F l o r i d a  and r e a c h e d  a peak  

i n  J u l y  and A u g u s t .  There  vms a r a p i d  d e c l i n e  i n  l a r v a l  a c ­

t i v i t y  b e g i n n i n g  i n  S ep tem b er .  D a ta  f o r  S ep tem ber  1951, 

shown i n  T a b le  T, a g r e e  w i t h  t h a t  f o r  Sep tem ber  1952.

D a ta  f o r  t h e  l a r v a  i n  T a b le  IT a g r e e  i n  g e n e r a l  w i th  

t h a t  i n  T ab le  V• However, some e x p l a n a t i o n  o f  t h e  m ethods
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u sed  I n  r e c o r d i n g  l a r v a l  c o l l e c t i o n s  w i th  t h e  c l o t h  d r a g  i s  

i n  o rd e r*  The l a r v a e  o f  Amblyomnia americanum c l im b  to  t h e  

t o p s  o f  s m a l l  s h r u b s  and o t h e r  low -g ro w in g  v e g e t a t i o n  and 

a c c u m u la te  i n  g r e a t  numbers on t e r m i n a l  b r a n c h e s *  There  

t h e y  a w a i t  t h e  p a s s i n g  o f  a  h o s t .  D ur ing  th e  peak o f  t h e i r  

a c t i v i t y  i t  I s  n o t  uncommon t o  f i n d  th o u s a n d s  o f  l a r v a e  on a 

c l o t h  d r a g  which  h a s  b e e n  p u l l e d  a s h o r t  d i s t a n c e  o v e r  low 

s h ru b s*  C o u n t in g  them c a n n o t  even b e  c o n s i d e r e d  i n  a s t u d y  

o f  t h i s  k ind* T h e r e f o r e ,  when s a m p l in g  w i t h  a d r a g  was b e ­

gun i n  August 1951, t h e  l a r v a e  were  e s t i m a t e d  a s  b e i n g  nu ­

m erous o r  f e w .  T h is  i s  t h e  u s u a l  method f o l l o w e d  by  m ost  

w o rk e r s  i n  i n d i c a t i n g  l a r v a l  p o p u l a t i o n s  by c o l l e c t i o n s  w i t h  

a c l o t h  d r a g .

B e g in n in g  i n  May 1952 i t  was d e c id e d  t h a t  c o u n t i n g  t h e  

clumps o f  l a r v a e  t h a t  a p p e a re d  on t h e  d r a g  m ig h t  show th e  

r e l a t i v e  ab u n d an ce  o f  t h e  l a r v a e .  I n  o r d e r  n o t  to  c o u n t  t h e  

same clumps when t h e  d r a g  vms examined a t  i n t e r v a l s  of 25 

p a c e s ,  t h e  l a r v a e  were  b r u s h e d  from t h e  d r a g  w i t h  a w h isk  * 

broom a f t e r  each  c o u n t .  This  method seems to  be of v a l u e  i n  

i n d i c a t i n g  r e l a t i v e  abun d a n ce  o f  l a r v a e  s i n c e  t h e r e  seems to  

b e  a c l o s e  c o r r e l a t i o n  be tw een  t h e  d a t a  f o r  l a r v a e  i n  T a b le s  

IT and V d u r i n g  1952.

The Nymph. Nymphs w ere  c o l l e c t e d  e v e r y  month e x c e p t  No­

vem ber .  On c m s  t h e y  w ere  l e a s t  numerous from Septem ber  

t h r o u g h  December* d u r i n g  1951. There  was a peak o f  a c t i v i t y  

d u r i n g  J a n u a r y  and F e b ru a ry  1952, th e n  a d e c l i n e  t h a t  b eg a n
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i n  March and ex te n d e d  t h r o u g h  June  1952. A n o th e r  peak  was 

a t t a i n e d  d u r i n g  J u l y ,  A ugust ,  and Sep tem ber  o f  1952. How­

e v e r ,  t h e  d a t a  i n  T ab le  V do no t  a g r e e  w i t h  t h e s e  f i n d i n g s  

t h r o u g h o u t  t h a t  p e r i o d .  The d a t a  f ro m  cows w ere  q u i t e  v a r i ­

a b l e .  T h e r e f o r e ,  t h e  d a t a  i n  T ab le  V a r e  p r o b a b l y  more r e ­

l i a b l e  f o r  showing th e  s e a s o n a l  a c t i v i t y  o f  t h e  nymph.

These  d a t a  show t h a t  th e  nymphs w ere  q u i t e  a c t i v e  d u r i n g  a l l

p e r i o d s  e x c e p t  November th r o u g h  F e b r u a r y ,  and i n  J u n e .  The 

p e r i o d  o f  minimum a c t i v i t y  d u r i n g  November t o  March was 

p r o b a b l y  due t o  low t e m p e r a t u r e s .

B rennan  ( 1 9 4 5 b . )  s t a t e d  t h a t  nymphal a c t i v i t y  began  a t  

Gamp B u l l i s , Texas i n  F e b r u a r y .  D a ta  i n  Tab le  V show t h a t  

a c t i v i t y  b e g a n  a s  e a r l y  a s  December d u r i n g  1951 i n  n o r t h e r n  

F l o r i d a .  Nymphs w ere  c o l l e c t e d  b o t h  f rom  cows and w i t h  a 

d r a g  i n  J a n u a r y  1952.

The A d u l t . A d u l t s  w ere  found  on cows e v e r y  month i n  t h e  

y e a r  i n  t h i s  s t u d y  ( T a b le  I V ) .  The d a t a  a r e  shown g r a p h i ­

c a l l y  i n  F i g u r e  1.  The p e r i o d  o f  g r e a t e s t  a c t i v i t y  began  i n  

J a n u a r y  and r e a c h e d  a peak i n  March.  A c t i v i t y  d ro p p ed  d u r i n g  

A p r i l ,  May, and J u n e ,  t h e n  i n c r e a s e d  a g a i n  i n  J u l y .  A r a p i d  

d e c l i n e  i n  a c t i v i t y  b e g a n  i n  August and c o n t i n u e d  a t  a  low 

p o i n t  u n t i l  J a n u a r y .

Brennan  (1 9 4 5 b . )  found  t h a t  a d u l t s  became a c t i v e  i n  Texas 

i n  F e b r u a r y  and r e a c h e d  a peak i n  l a t e  May or  e a r l y  J u n e .

As s t a t e d  e a r l i e r ,  t h a t  w o rk e r  found l i t t l e  o r  no a c t i v i t y  

i n  Texas from O c to b e r  t h ro u g h  J a n u a r y .
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F i g u r e  1 .  S e a s o n a l  a c t i v i t y  o f  t h e  a d u l t  o f  Arablyomma
am ericanum  ( L . ) .  T ic k s  c o l l e c t e d  from same cows a t  b im o n th ly
i n t e r v a l s , Sep tem ber  1951 th r o u g h  Sep tem ber  1952.
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H a b i t a t  D i s t r i b u t i o n

Hooker e t  a l .  i n  w r i t i n g  a b o u t  t h e  h a b i t a t  d i s t r i b u t i o n

of  th e  v a r i o u s  s p e c i e s  o f  Aniblyoimua i n  t h e  U n i t e d  S t a t e s
*

said t h a t  t h e y  a r e  v a r y  h a r d y  b u t  r e q u i r e  some p r o t e c t i o n ,  

such  a s  t im b e r  or u n d e r b r u s h ,  Amblyomma m acu la tu rn , how ever,  

was s a i d  to  l i v e  on t h e  p r a i r i e ,  B ishopp  and Trembley  

s t a t e d  t h a t  t h e r e  i s  much l o c a l  v a r i a t i o n  i n  t h e  abundance  

o f  Amblyomma am ericanam  and t h a t  i t  i s  found  m ost  a b u n d a n t l y  

i n  wooded a r e a s  h a v in g  d e n s e  u n d e r b r u s h .  R iv e r  b o t to m s  i n  

p r a i r i e  a r e a s  and t h e  c a n e b r o k e s  o f  L o u i s i a n a  and M i s s i s ­

s i p p i  were c i t e d  a s  s u i t a b l e  h a b i t a t s  f o r  t h i s  t i c k .

B ren n an  ( 1 9 4 5 a , )  d e s c r i b e d  i n  more d e t a i l  t h e  p r e f e r r e d  

h a b i t a t  o f  t h i s  t i c k  a t  Camp B u l l i s ,  Texas ,  H is  o b s e r v a ­

t i o n s  on t h e  t i c k ’ s e n v i r o n m e n ta l  r e q u i r e m e n t s  a g r e e  i n  

g e n e r a l  w i t h  t h o s e  made i n  th e  p r e s e n t  s t u d y .  T ha t  i s ,  

Amblyomma amerIcanum a p p e a r e d  t o  b e  r e s t r i c t e d  to  a r e a s  

c h a r a c t e r i z e d  by  d en se  sh a d e  and a r a t h e r  h ig h  m o i s t u r e  con­

t e n t  a t  t h e  s o i l  l e v e l .  B rennan  d id  n o t  f i n d  t h i s  t i c k  i n  

s e m i - b a r r e n  n o r  g r a s s l a n d  a r e a s .

I n  n o r t h e r n  F l o r i d a  t h i s  s p e c i e s  i s  r e s t r i c t e d  t o  h a r d ­

wood f o r e s t s ,  or  w h a t  i s  te rm ed  t h e  hammock h a b i t a t  i n  t h i s  

s t u d y .  T h is  s p e c i e s  a p p a r e n t l y  d o e s  n o t  c o m p le te  i t s  l i f e  

c y c l e  i n  t h e  n i n e - p a l m e t t o  a s s o c i a t i o n  i n  t h e  f l a t w o o d s .

Only one c o l l e c t i o n  o f  t h i s  t i c k ,  a s i n g l e  m a le  s p e c im e n ,  

was o b t a i n e d  i n  t h e  s a n d h i l l s .  This  c o l l e c t i o n  was made w i t h  

a c l o t h  d r a g  on a s a n d h i l l  t h a t  was a d j a c e n t  to  a l a r g e
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hammock. I t  i s  p o s s i b l e  t h a t  t h i s  spec im en  d ro p p ed  from  an 

a n im a l  t h a t  w ande red  from t h e  hammock. E x t e n s i v e  s a m p l in g  

w i t h  a c l o t h  d r a g  ( T a b le  IX) i n  s a n d h i l l s  f a r t h e r  removed 

f rom  hammocks f a i l e d  t o  show t h e  p r e s e n c e  o f  t h i s  t i c k .  The 

same 'was t r u e  f o r  numerous sam ples  w i t h  a c l o t h  d r a g  i n  t h e  

f  la tw oods*

The s t a t e m e n t  r e l a t i v e  t o  t h i s  t i c k  n o t  b e i n g  a b l e  to  

b r e e d  i n  t h e  f l a t w o o d s  h a b i t a t  n e e d s  f u r t h e r  e x p l a n a t i o n  i n  

view o f  t h e  d a t a  shown I n  T ab le  V I .  As d e s c r i b e d  e a r l i e r ,  

t h e  e x t e n s i v e  f l a t w o o d s  a r e a s  o f  n o r t h e r n  F l o r i d a  a r e  i n t e r ­

s p e r s e d  w i t h  hammocks and s a n d h i l l s  o f  v a r y i n g  s i z e  and 

p h y s i c a l  c h a r a c t e r i s t i c s .  A lso ,  t h e  s t r e a m s  which  p a s s  

t h r o u g h  t h e  f l a tw o o d s  c h a r a c t e r i s t i c a l l y  have  a s t r i p  of 

hardw oods  b o r d e r i n g  e a c h  s i d e .  Amblyomma amer icanum m a in ­

t a i n s  i t s e l f  i n  t h e s e  more or l e s s  i s o l a t e d  hammock a r e a s ,  

ev en  when c o m p l e t e l y  s u r ro u n d e d  by t y p i c a l  f l a t w o o d s ,  p r o ­

v i d e d  t h a t  th e  hammock a r e a s  a r e  f a i r l y  e x t e n s i v e .

C a t t l e  and o t h e r  a n i m a l s  t h a t  roam t h e  f l a t w o o d s  u t i l i z e  

t h e s e  hammock s p o t s  b o t h  f o r  f e e d i n g  and r e s t i n g .  I2ven 

th o u g h  t h e i r  p r i n c i p a l  r a n g e  I s  i n  t h e  f l a t w o o d s ,  t h e s e  a n i ­

m a ls  a r e  bound t o  a c q u i r e  some t i c k s  f rom  t h e  s m a l l  hammocks. 

These c o n d i t i o n s  and  c i r c u m s t a n c e s  p r o b a b l y  a c c o u n t  f o r  th e  

few t i c k s  t a k e n  f rom  a n im a l s  i n  t h e  f l a t w o o d s  d u r i n g  t h i s  

s t u d y .  Com ple te  r e c o r d s  o f  t h i s  t i c k  f rom  h o s t  a n im a l s  i n  

t h e  f l a t w o o d s ,  c o v e r i n g  a lm o s t  f o u r  y e a r s  o f  s t u d y ,  a r e  

shown i n  T a b le  V I .
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TABLE VI

TOTAL COLLECTIONS OF AMBLYOMMA AMER ICANUM (L# )
IN HIE FLATEOQDS OF NORTHERN FLORIDA, 

OCTOBER 1949 THROUGH JANUARY 1953

B a te o f H o s t Humber o f t i c k s L o c a t i o n
c o l l e c t i o n L a rv a  Nymph. A d u l t

1950
F e b r u a r y 24 Bobwhit©

q u a i l 0 1 0
Levy C oun ty ,  
n e a r  G u l f  Hammock

A p r i l 23 Dog 0 0 1 A lachua  County
May 9 Dog 0 0 1 A lachua  County
J u l y 10 Cow 0 0 1 A lac h u a  County
O c to b e r 1 F l o r i d a

b o b c a t 17 0 0
Levy C oun ty ,  
n e a r  G u l f  Hammock

T Q P a O  JL &  *-J

.Apri l 11 Dog 0 0 1 A lachua  County
Septem ber 16 Cow 0 1 0 A lachua  County

T o t a l s 17 2 4
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The r e c o r d  o f  1? l a r v a e  c o l l e c t e d  from a F l o r i d a  b o b c a t  

shown i n  T ab le  VI s h o u ld  a l s o  bo m e n t io n e d  h e r e .  These 

l a r g e  c a t s  f e e d  o v e r  a r a n g e  o f  s e v e r a l  m i l e s .  The one from 

w h ich  t h e s e  l a r v a e  w ere  c o l l e c t e d  was k i l l e d  i n  t h e  f l a t ­

woods o n ly  a few m i l e s  from G u lf  Hammock, F l o r i d a .  A lso  

w i t h i n  f e e d i n g  r a n g e  o f  t h i s  b o b c a t  w ere  many s m a l l e r  ham­

mocks which  co u ld  e a s i l y  have b ee n  th e  h a b i t a t  I n  "which t h e  

t i c k s  a t t a c h e d  t o  t h i s  a n im a l .

F u r t h e r  p r o o f  o f  th e  h a b i t a t  d i s t r i b u t i o n  o f  Axiblyomnia 

axaoricanum may b e  s e e n  by com par ing  t h e  d a t a  i n  T a b le s  t v  

and V I .  From Sep tem ber  1951 th r o u g h  Sep tem ber  1352 a t o t a l  

o f  714 s p e c im e n s ,  a l l  s t a g e s  i n c l u d e d ,  of  t h i s  t i c k  w ere  

c o l l e c t e d  f rom 58 cows i n  G u l f  Hammock, F l o r i d a .  D uring  

t h a t  same p e r i o d  440 cows i n  t h e  f l a t w o o d s  o f  A lachua  County  

y i e l d e d  o n ly  one nymph o f  Amblyomma am er icanum . T h is  

r e c o r d ,  S ep tem ber  16, 1952, i s  i n c l u d e d  i n  T ab le  V I .

I n  a d d i t i o n  t o  t h e s e  h o s t  d a t a ,  T ab le  V shows t h a t  29 

d r a g  sa m p les  t a k e n  i n  G u l f  Hammock d u r i n g  th e  p e r i o d  August  

1951 th ro u g h  November 1952 y i e l d e d  a t o t a l  of 1 ,0 5 0  nymphs 

and a d u l t s  o f  Amblyomma americanum and u n co u n ted  th o u s a n d s  

o f  l a r v a e .  D u r in g  t h a t  same p e r i o d  87 d r a g  s a m p le s  i n  f l a t -  

wood s h a b i t a t s  were  c o m p l e t e l y  n e g a t i v e  f o r  t h i s  t i c k .

A m b  lyomma amer icanum -was found i n  a l l  o f  t h e  t h r e e  t y p e s  

o f  hammocks s t u d i e d .  Most o f  t h e  hammock s t u d i e s  w ere  con­

d u c t e d  i n  t h e  l a r g e  a r e a  s u r r o u n d i n g  th e  town o f  G u lf  

Hammock, F l o r i d a .  The t i c k  was v e r y  a b u n d a n t  i n  t h a t  a r e a ,



which  i s  a m i x t u r e  of low hammock and r a e s o p h y t ic  hammock;. 

T h i s  t i c k  d id  n o t  a p p e a r  t o  be so a b u n d a n t  i n  t h e  u p la n d  

hammock s t u d i e d ,  However,  s i n c e  s t u d i e s  i n  t h e  u p la n d  ham­

mock w ere  i n f r e q u e n t ,  a f a i r  co m p a r i so n  o f  t i c k  d e n s i t i e s  i n  

v a r i o u s  t y p e s  o f  hammocks c a n n o t  be  made.

The b r o a d  scope  o f  t h e  p r e s e n t  r e s e a r c h  d i d  n o t  a l lo w  a 

d e t a i l e d  s t u d y  of  t h i s  i n t e r e s t i n g  p ro b lem .  However, c e r ­

t a i n  c o n s i d e r a t i o n s  ca n  b e  n o te d  from t h e  i n f o r m a t i o n  a t  

h a n d .  S in c e  Amb lyotnmn amer icanum r e a d i l y  a t t a c k s  a wide 

r a n g e  of  h o s t s  t h a t  a r e  common t o  a l l  h a b i t a t s  s t u d i e d ,  t h e

p o s s i b i l i t y  o f  h o s t  r e l a t i o n s h i p s  b e i n g  a f a c t o r  i n  t h i s  un­

u s u a l  d i s t r i b u t i o n  p a t t e r n  can  d e f i n i t e l y  b e  r u l e d  o u t .  The

v a r i o u s  p h y s i c a l  f e a t u r e s  o f  t h e  e n v i ro n m e n t  a p p e a r  t o  b e  

t h e  m os t  l i k e l y  c o n t r o l l i n g  f a c t o r ,  o r  f a c t o r s .  Of t h e s e ,  

m o i s t u r e ,  b o t h  h u m i d i t y  and s o i l  m o i s t u r e ,  seems t h e  caost 

l i k e l y  answ er  to  t h e  p ro b lem .  T h is  i s  t h e  same g e n e r a l  co n ­

c l u s i o n  drawn by  B rennan  (1 0 4 5 b . )  f rom h i s  o b s e r v a t i o n s  on 

t h i s  t i c k  i n  T ex as .  However, i n  b o t h  i n s t a n c e s  th e  co n ­

c l u s i o n s  a r e  t h e o r e t i c a l  and w i l l  have  t o  b e  p ro v e d  o r  d i s ­

p roved  by f u r t h e r  r e s e a r c h .

AHBLY0M11A MACITLATUM KOCH, 1844

As s t a t e d  i n  t h e  i n t r o d u c t i o n  t o  t h i s  p a p e r ,  H ix so n  

worked ou t  t h e  f i e l d  b i o l o g y  o f  Amblyomma m acula tum  i n  

s o u t h e r n  O e o r g i a .  T h e r e f o r e ,  d e t a i l e d  and p r o lo n g e d  o b s e r ­

v a t i o n s  on t h i s  s p e c i e s  w ere  n o t  made i n  t h i s  s t u d y .  H ixson



a l s o  r e v ie w e d  t h e  l i t e r a t u r e  p e r t a i n i n g  to  t h i s  t i c k  up t o  

1940.

S in c e  one o f  t h e  d e s i r e d  r e s u l t s  of  t h i s  r e s e a r c h  was t o  

p r o v i d e  fu n d a m e n ta l  i n f o r m a t i o n  a s  a g u id e  to  recommenda­

t i o n s  f o r  c o n t r o l l i n g  t i c k s  i n  n o r t h e r n  F l o r i d a ,  a b r i e f  d i s  

c u s s i o n  o f  t h e  s e a s o n a l  a c t i v i t y  o f  t h i s  t i c k  on c a t t l e  and 

i t s  h a b i t a t  d i s t r i b u t i o n  a p p e a r s  t o  b e  i n  o r d e r .

S e a s o n a l  A c t i v i t y

Ho s p e c i a l  e f f o r t  was made t o  s t u d y  t h e  s e a s o n a l  a c t i v ­

i t y  o f  t h e  l a r v a  and nymph of  Amblyomma m acu la tu rn , b u t  ob­

s e r v a t i o n s  were  made on t h e  i n f e s t a t i o n s  o f  cows by  t h e  

a d u l t .  The a d u l t  t i c k  i s  e s p e c i a l l y  i m p o r t a n t  s i n c e  i t  i s  

f r e q u e n t l y  a p r e d i s p o s i n g  f a c t o r  i n  serewworm i n f e s t a t i o n s  

i n  i t s  h o s t s .

O p p o r t u n i t i e s  were a v a i l a b l e  f o r  making r a t h e r  f r e q u e n t  

e x a m i n a t i o n s  f o r  t h i s  t i c k  on r a n g e  c a t t l e  i n  t h e  f l a t w o o d s .  

The t i c k  was e a s i l y  r e c o g n i s e d  i n  t h e  a d u l t  s t a g e  b e c a u s e  o f  

i t s  h a b i t  o f  a t t a c h i n g  i n  l a r g e  p a t c h e s  on t h e  e a r r  and a l s o  

b e c a u s e  of i t s  c h a r a c t e r i s t i c  c o l o r  m a rk in g s .  T h e r e f o r e ,  

o n ly  s a m p le s  o f  t h e  t i c k s  o b s e rv e d  w ere  c o l l e c t e d ,  and t h e  

e v a l u a t i o n  o f  t h e  d e g r e e  o f  i n f e s t a t i o n  was b a s e d  upon t h e  

number o f  cows i n f e s t e d .

T a b le  V I I  shows t h e  s e a s o n a l  i n c i d e n c e  o f  t h i s  t i c k  on 

cows I n  n o r t h e r n  F l o r i d a  d u r i n g  1950. These  d a t a  i n d i c a t e  

t h a t  i n f e s t a t i o n  o f  cows by t h i s  t i c k  i n  n o r t h e r n  F l o r i d a
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TABLE V II

SEASONAL INCIDENCE O? AMBLYOMMA MACULATUM KOCH 
ON RANGE CATTLE IN THE FLAT'ODDS OF tJORTfitKBW FLORIDA, 

JUNE THROUGH DECEMBER 1950

D a te Number o f  cow s 
exam in ed

p e r  c e n t  i n f e s t e d

J a n e 19 22 4 .0
J a n e 23 18 1 1 .1
J an© 2? 68 2 2 .0
J u ly 3 16 1 2 .5
J u ly 10 45 1 3 .3
A u g u st 1 43 8 1 .4
A u g u st 22 4 3 2 7 . 9
S ep tem b er 27 28 1 4 . 2
O cto b e r 6 20 5 . 0
N ovem ber 4 24 8 . 3
D ecem ber 2 43 2 . 3
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was s i m i l a r  t o  t h e  i n c i d e n c e  t h a t  H ixson  fo u n d  on sheep  i n  

s o u t h e r n  G e o r g i a .  J u n e  th ro u g h  Sep tem ber  i s  t h e  i m p o r t a n t  

p e r i o d  from t h e  s t a n d p o i n t  o f  c o n t r o l  o f  t h i s  s p e c i e s  i n  

n o r t h e r n  F l o r i d a .

H a b i t a t  D i s t r i b u t i o n  

H ix so n  l i s t e d  t h e  p r e f e r r e d  h a b i t a t  o f  Amblyomma macu­

l a  turn i n  s o u t h e r n  G e o rg ia  as  open g r a s s l a n d s .  T h is  u n d o u b t ­

e d l y  i n c l u d e d  t h e  f l a tw o o d s  a s  d e s c r i b e d  i n  t h e  p r e s e n t  

s t u d y .  The f l a t w o o d s  o f  n o r t h e r n  F l o r i d a  and s o u t h e r n  

G e o r g ia  form one c o n t in u o u s  h a b i t a t  a t  many p o i n t s  a lo n g  th e  

b ound a ry  •

F la tw o o d s  were  found  to  b e  by  f a r  t h e  m os t  i m p o r t a n t  

h a b i t a t  o f  Amblyomma maculaturn, i n  t h i s  s t u d y .  However, a 

s m a l l  number o f  a d u l t s  w ere  t a k e n  f ro m  cows t h a t  r a n g e d  o n ly  

i n  a l a r g e  hammock. There  can  be  no d o u b t  t h a t  t h e s e  t i c k s  

a t t a c h e d  t o  t h e i r  h o s t s  i n  t h a t  h a b i t a t .  Amblyouima macu­

l a  turn was n e v e r  found  to  b e  ab u n d an t  on cows i n  hammocks.

On Sep tem ber  1, 1951, 53 l a r v a e  o f  t h i s  t i c k  w e re  c o l ­

l e c t e d  from a c l o t h  d r a g  on a s a n d h i l l  a d j a c e n t  to  G u l f  Ham­

mock i n  Levy C o u n ty ,  F l o r i d a .  T h is  i s  th e  o n ly  r e c o r d  of  

Amblyomma m acu la tum  from  th e  s a n d h i l l  h a b i t a t  o b t a i n e d  i n  

t h i s  s t u d y .

AMBLYOMMA TQBHKCULATUM MARX, 1894 

Amblyomma t u b e r  cu l a  turn i s  t h e  o n ly  t i c k  d i s c u s s e d  i n  

t h i s  p a p e r  which  h a s  F l o r i d a  a s  i t s  ty p e  l o c a l i t y .  Marx { in
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H ubbard ,  1894) d e s c r i b e d  t h i s  s p e c i e s ,  w h ic h  i s  th e  l a r g e s t  

N o r th  American t i c k ,  f rom  a specimen c o l l e c t e d  by  Hubbard a t  

O r e s c e n t  C i t y ,  Putnam C oun ty ,  F l o r i d a .

Hooker ( 1 9 0 9 a . )  p u b l i s h e d  on t h e  h o s t  r e l a t i o n s h i p s  o f  

t h e  l a r v a ,  and Hooker e t  a l .  p u b l i s h e d  on t h e  l i f e  c y c l e  o f  

t h i s  s p e c i e s .  E x c e p t  f o r  o c c a s i o n a l  h o s t  and d i s t r i b u t i o n  

r e c o r d s ,  n o t h i n g  has  been  p u b l i s h e d  on t h e  f i e l d  b i o l o g y  of 

Amblyomma t u b e r c u l a t u m  s i n c e  t h a t  t im e .

Economic I m p o r t a n c e

B ish o p p  and T re n b le y  r e p o r t e d  t h a t  t h e  l a r v a  o f  Amblyomma 

t u b e r c u l a t u m  h a s ,  i n  a few i n s t a n c e s ,  b een  known t o  i n f e s t  

d o m e s t i c  c h i c k e n s  i n  c o n s i d e r a b l e  num bers .  The p r e s e n t  s t u d y  

showed t h a t  th e  l a r v a  w i l l  a t t a c h  to  man i n  n a t u r e .  I n  v iew 

o f  t h i s ,  Amblyomma t u b e r c u l a t u m  m ust  be r e g a r d e d  a s  b e i n g  o f  

p o t e n t i a l  m e d ic a l  i m p o r t a n c e .

D i s t r i b u t i o n

B ish o p p  and Trem bley  r e p o r t e d  Amblyomma t u b e r c u l a t u m  

o n l y  f rom  F l o r i d a ,  G e o r g i a ,  S o u th  C a r o l i n a ,  Alabama and M is ­

s i s s i p p i .  C o o ley  and Kohls  (1944) s t a t e d  t h a t  one spec im en  

was r e p o r t e d  from Cuba by  Neumann i n  1899, b u t  i n d i c a t e d  

t h a t  t h i s  spec im en  was p r o b a b l y  c o l l e c t e d  from a g o p h e r -  

t o r t o i s e  t h a t  was b r o u g h t  to  Cuba from t h e  U n i t e d  s t a t e s .  

T here  a r e  no o t h e r  r e c o r d s  o f  t h i s  t i c k  h a v in g  been  c o l l e c t e d  

o u t s i d e  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s .  P r a c t i c a l l y  a l l  

p u b l i s h e d  r e f e r e n c e s  on th e  d i s t r i b u t i o n  o f  t h i s  t i c k  s t a t e  

t h a t  i t  i s  p r e s e n t  o n ly  w here  t h e  l a r g e  g o p h e r - t o r t o i s e  i s
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f o u n d .

H o s t  R e l a t i o n s h i p s

Arablyorama t u b e r c u l a t u m  h a s  been  r e p o r t e d  i n  t h e  a d u l t  

s t a g e  o n l y  f ro m  t h e  l a r g e  l a n d  t u x ' t i e  i n  th e  s o u t h e a s t e r n  

U n i t e d  S t a t e s .

The m ost  c o m p le t e  h o s t  l i s t s  f o r  t h i s  s p e c i e s  a r e  t h o s e  

p u b l i s h e d  by C oo ley  and Kohl (1944) and B ish o p p  and T rem bley .

The L a r v a . The l a r v a  o f  Amblyomma t u b e r c u l a t u m  i s  Known 

t o  a t t a c k  mammals and b i r d s .  The l a r v a  h a s  n o t  b e e n  p r e v i ­

o u s l y  r e p o r t e d  f ro m  c o l d - b l o o d e d  h o s t s .

H o s t  r e c o r d s  f o r  th e  l a r v a  o b t a i n e d  i n  t h i s  s t u d y  a r e  

shown i n  T ab le  V I I I . Han i s  th e  o n ly  new h o s t  r e c o r d  among 

t h e  mammals l i s t e d .  The bobvd i i te  q u a i l  and t h e  r o b i n  a r e  

new h o s t  r e c o r d s  f rom  b i r d s .

The f i n d i n g  o f  the  l a r v a  on t h e  f e n c e  l i z a r d  i s  a  new 

r e c o r d  b o t h  f o r  th e  l i z a r d  and f o r  r e p t i l e s  ( P l a t e  4 ) .  The 

f i r s t  sp ec im en s  from t h i s  h o s t  o b s e rv e d  i n  t h i s  s t u d y  w ere  

t a k e n  f ro m  l i z a r d s  c o l l e c t e d  by Mr. I o h n  Crenshaw , a s t u d e n t  

a t  t h e  U n i v e r s i t y  of  F l o r i d a .  The t i c k s  w e re  o b t a i n e d  

t h r o u g h  t h e  c o o p e r a t i v e  e f f o r t s  of D octo r  B en jam in  L e a v i t t ,  

B i o lo g y  D e p a r tm e n t ,  U n i v e r s i t y  of  F l o r i d a .  S u b s e q u e n t  t o  

t h a t  t im e  l a r v a e  were c o l l e c t e d  from f e n c e  l i z a r d s  on s e v ­

e r a l  o c c a s i o n s  dur in g  t h i s  s t u d y .  The f e n c e  l i z a r d  i s  found  

a b u n d a n t l y  i n  t h e  f a v o r i t e  h a b i t a t  o f  t h e  t i c k  and p r o b a b l y  

s e r v e s  a s  an  i m p o r t a n t  h o s t .

Also o f  s p e c i a l  i n t e r e s t  among th e  h o s t s  shown i n  T ab le  

V I I I  I s  t h e  F l o r i d a  g r a y  f o x .  The o n ly  p u b l i s h e d  r e c o r d  o f
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TABLE T i l l

COLLECTIONS OF LARVAE OF AMBLYOMMA TUBER CTJL ATOM MARX*
NOVEMBER 1949 TO JANUARY I9S2T

H ost L o t s
dumber

c o l l e c t e d

L a rv ae
Average  
number 

p e r  h o s t

Mammalia
C o t t o n t a i l  r a b b i t 2 5 2 ,5
Gow 1 4 4 . 0
Dog 4 29 7 . 2
F l o r i d a  g r a y  f o x 3 243 8 1 .0
Fox s q u i r r e l 2 35 1 6 .5
Man 2 5 2 . 5

Aves
Meadow l a r k 3 11 3 .7
Q u a i l 3 6 2 .0
Hob i n 1 1 1 . 0

H e p t i l i a
F en ce  l i z a r d 9 12 1 . 3
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trie l a r v a  f rom  t h i s  h o s t  i s  t h a t  o f  M a r ia n .  T hat  w o rk e r  

examined 14 f o x e s  i n  s o u t h w e s t e r n  G e o rg ia  and r e c o r d e d  a 

t o t a l  o f  f o u r  l a r v a e  o f  .Amblyomma t u b e r c u l a t u m  from them.

T ab le  V I I I  shows t h a t  243 l a r v a e  were  c o l l e c t e d  from 

t h r e e  f o x e s  i n  t h i s  s t u d y .  The a p p a r e n t  d i f f e r e n c e  b e tw een  

M o r l a n ' s  d a t a  and t h a t  i n  T ab le  V I I I  from t h i s  h o s t  cou ld  b© 

due to  s e v e r a l  f a c t o r s .  The h a b i t a t  i n  w hich  t h e  f o x e s  were 

c o l l e c t e d  i s  one f a c t o r ,  and t h e  s e a s o n  d u r i n g  w hich  t h e y  

were  c o l l e c t e d  c o u ld  a l s o  be  i m p o r t a n t .  A ls o ,  t h e  t i c k  i s  

p r o b a b l y  much more a b u n d a n t  i n  n o r t h e r n  F l o r i d a  t h a n  i n  

s o u t h w e s t e r n  G e o r g i a .  T h is  I s  due t o  t h e  g r e a t e r  abundance  

o f  t h e  g o p h e r - t o r t o i s e  i n  F l o r i d a  th a n  i n  o t h e r  a r e a s .

The F l o r i d a  g r a y  fo x  and t h e  s o u t h e r n  f o x  s q u i r r e l  a r e  

b o t h  common i n  t h e  p r i n c i p a l  h a b i t a t  o f  t h e  t i c k .  A l th o u g h  

n o t  many o f  t h e s e  a n i m a l s  were  exam ined ,  t h e  h i g h  r a t e  o f  

i n f e s t a t i o n ,  t o g e t h e r  w i t h  t h e i r  T )revalence i n  t h e  h a b i t a t  

o f  t h e  t i c k ,  a r e  s t r o n g  i n d i c a t i o n s  t h a t  t h e s e  mammals a r e  

among t h e  m ost  i m p o r t a n t  h o s t s  f o r  t h e  l a r v a  i n  n o r t h e r n  

F l o r i d a #

The Nymph. The nymph, l i k e  t h e  a d u l t ,  a p p e a r s  t o  be  

r e s t r i c t e d  t o  c o l d - b l o o d e d  a n im a l s  a s  n a t u r a l  h o s t s .  C o o ley  

and K oh ls  (1944) r e c o r d e d  f i v e  nymphs of Amblyomma t u b e r c u ­

la tu m  from t h e  f e n c e  l i z a r d .  The l o c a l i t y  o f  t h i s  r e c o r d  

was g iv e n  a s  s i l v e r  S p r i n g s ,  M ar lon  C o u n ty ,  F l o r i d a .  T here  

a r e  no o t h e r  p u b l i s h e d  r e c o r d s  o f  t h e  nymph f rom  any h o s t  

o t h e r  t h a n  th e  g o p h e r - t o r t o i s e #
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ITo s p e c i a l  a t t e n t i o n  was g iv e n  t o  c o l l e c t i n g  nymphs and 

a d u l t s  i n  t h i s  s t u d y ,  though  a few t i c k s  of  b o th  s t a g e s  were 

o c c a s i o n a l l y  r e c e i v e d  from s t u d e n t s  and o t h e r  f r i e n d s .  A l l  

o f  t h e s e  w ere  from g o p h e r - t o r t o i s e *

S e a s o n a l  A c t i v i t y

The a d u l t s  o f  Amblyomma t u b e r c u l a t u m  have  b een  t a k e n  

f rom  t h e  g o p h e r - t o r t o i s e  t h r o u g h o u t  t h e  y e a r ,  a s  shown by 

B ish o p p  and Trem bley .  Those a u t h o r s  a l s o  s t a t e d  t h a t  t h e i r  

r e c o r d s  i n d i c a t e  t h a t  t h e  l a r v a  i s  p r o b a b ly  p r e s e n t  on h o s t s  

t h e  y e a r  r o u n d .  They added ,  how ever,  t h a t  m ost  of t h e i r  

c o l l e c t i o n s  were  made d u r i n g  t h e  w i n t e r  m o n th s ,  e s p e c i a l l y  

i n  December.

D u r in g  t h i s  s t u d y  l a r v a e  w ere  c o l l e c t e d  f rom  November 

t h r o u g h o u t  t h e  w i n t e r  and s p r i n g  months t h ro u g h  March.  No 

l a r v a e  were c o l l e c t e d  from May th ro u g h  O c to b e r  i n  t h e  s p r i n g  

and summer s e a s o n s .  S in c e  many s u i t a b l e  h o s t s  were examined 

d u r i n g  t h e  l a t e  s p r i n g  and summer d u r i n g  a l m o s t  f o u r  y e a r s  

o f  s t u d y ,  i t  i s  co n c lu d e d  t h a t  t h e  l a r v a  i s  n o t  a c t i v e  d u r ­

in g  t h a t  p e r i o d .

S in c e  no s p e c i a l  e f f o r t s  were  made t o  c o l l e c t  nymphs and

a d u l t s ,  no s i g n i f i c a n t  d a t a  were o b t a i n e d  on t h e  s e a s o n a l  

a c t i v i t y  o f  t h e s e  s t a g e s .

H a b i t a t  D i s t r i b u t i o n

The p r i n c i p a l  h a b i t a t  o f  Amblyomma t u b e r c u l a t u m  i n  

n o r t h e r n  F1or id  a i s  p r o b a b l y  t h e  s a n d h i l l s .  As s t a t e d  above ,  

t h e  g o p h e r - t o r t o i s e  i s  th e  o n ly  known h o s t  f o r  t h e  a d u l t  o f
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Amblyomma t u b e r c u l a t u m . Due to  t h i s  r e s t r i c t i o n  on h o s t s  

f o r  t h e  a d u l t ,  t h e  h a b i t a t  o f  th e  t u r t l e  i s  p r o b a b ly  t h e  

p r i n c i p a l  h a b i t a t  o f  th e  t ick : .

A ccord ing  t o  C a r r  t h e  g o p h e r - t o r t o i s e  i s  one o f  th e  

c h a r a c t e r i s t i c  a n i m a l s  i n  t h e  s a n d h i l l s  ( C a r r ' s  h i g h - p i n e )  

o f  F l o r i d a ,  The b u r ro w s  o f  t h i s  t u r t l e  a r e  n o t  found  i n  

a r e a s  h av in g  a h ig h  w a t e r  t a b l e  such  as  t h e  p i n e - p a l m e t t o  

a s s o c i a t i o n  of  t h e  f l a t w o o d s .  However, t h e  f l a t w o o d s  a r e  

i n t e r s p e r s e d  w i t h  s a n d h i l l s  and i t  i s  n o t  a t  a l l  uncommon t o  

f i n d  t h e s e  t u r t l e s  c r a w l i n g  i n  t h e  f l a t w o o d s .

Engorged t i c k s  u n d o u b te d ly  d ro p  f rom  t h e  t u r t l e s  a s  t h e y  

p r o g r e s s  s lo w ly  th r o u g h  th e  f l a t w o o d s .  Thus, one would ex ­

p e c t  t o  f i n d  t h e  t i c k  i n  t h a t  h a b i t a t .  I n  f a c t ,  t h e  m a j o r ­

i t y  o f  t h e  h o s t  r e c o r d s  o f  t h e  l a r v a  i n  t h i s  s t u d y  were from 

t h e  f l a t w o o d s  h a b i t a t .  T h i s ,  how ever ,  was p r o b a b l y  due  t o  

t h e  f a c t  t h a t  more a n i m a l s  were  examined i n  th e  f l a t w o o d s  

h a b i t a t  t h a n  i n  any o t h e r  h a b i t a t  s t u d i e d *

I t  seems s i g n i f i c a n t  t h a t  n o t  a s i n g l e  r e c o r d  o f  t h i s  

t i c k  i n  any  s t a g e  was o b t a i n e d  i n  t h e  hammock h a b i t a t .  

L i k e w i s e ,  t h e  g o p h e r - t o r t o i s e  was n e v e r  o b s e rv e d  i n  a ham­

mock d u r i n g  t h i s  s t u d y .

T ab le  IX shows co m p le te  r e c o r d s  o f  s a m p l in g  i n  t h e  s a n d ­

h i l l s  h a b i t a t  w i t h  a c l o t h  d r a g  where  t h e  s a n d h i l l s  w ere  f a r  

removed from hammocks. The l a r v a  o f  Amblyomma tu b e r c u l a t u m  

was th e  o n ly  s t a g e  o f  any t i c k  r e c o r d e d  f rom  t h e s e  s a m p le s .
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TABLE IX

COMPLETE PEC OP I) OP SAMPLING ’ I  TFT A CLOTH DRAG 
IN TTJP SAND? 11LLS QUADRATS

Dat© S i z e  o f T ic k s  c o l l e c t e d
sample 
{s t e p s )

S p e c i e s S ta g e Number

1951
Septem ber 89 500 0 .0
O c to b e r 13 750 . . . — . 0 . 0

30 730 . . . ----- 0 . 0
November 18 500 . . . . . . 0 . 0
December 1 750 . . . . . . 0 . 0

30 750 Amblyomma t u b e r c u l a t u m L arva Q. 0
1958 
.J a n u a ry 18 500 Amblyomma t u b e r c u l a t u m L arv a 6 .0

86 500 Amblyomma t u b e r c u l a t u m L arv a 2 3 .0
87 2 ,0 0 0 Amblyomma t u b e r c u l a t u m L arva 8 . 0

F e b r u a r y 9 500 Amblyomma t u b e r c u l a t u m L arv a 9 .0
Mar ch 15 500 . . . —  . 0 . 0

28 750 . . . . . . 0 . 0
A p r i l 5 500 . . . . . . 0 . 0
May 17 750 mm mm *+ . . . 0 . 0

31 500 . . . . . . 0 . 0
J u n e 14 7 50 . . . . . . 0 . 0
J u l y 26 500 . . . . . . 0 .0
August, 29 500 . . . . . . 0 . 0
Sep temb e r 14 500 . . . . . . 0 . 0
O c to b e r 18 500 . . . . . . 0 . 0
November 29 500 . . . . . . 0 . 0



However, a l l  s t a g e s  o f  t h i s  t i c k  u n d o u b te d ly  o c c u r  i n  t h e  

s a n d h i l l s .  No e x p l a n a t i o n  can b e  o f f e r e d  a s  t o  why th e  

nymph and a d u l t  were n o t  t a k e n  i n  t h i s  e x t e n s i v e  s a m p l in g .  

The answer  may become a p p a r e n t  when f u t u r e  s t u d i e s  r e v e a l  

more i n f o r m a t i o n  on t h e  h a b i t s  o f  t h e  v a r i o u s  s t a g e s  o f  t h e  

t i c k .

The o n ly  p u b l i s h e d  r e f e r e n c e  to  t h e  h a b i t s  o f  t h i s  t i c k  

a r e  t h o s e  o f  Hooker e t  a l .  Those w o rk e r s  n o t e d  t h a t  th e  en ­

g o rg ed  nymph, u n d e r  l a b o r a t o r y  c o n d i t i o n s ,  b u r ro w ed  one t o  

two i n c h e s  i n  sa n d  b e f o r e  m o l t i n g .  They s u g g e s t e d  t h a t  t h e  

l a r v a  may do t h e  same, b u t  t h i s  was n o t  o b s e r v e d .  The b u r ­

ro w in g  h a b i t  o f  t h e  nymph of  Amblyomma t u b e r c u l a t u m  i s  e s ­

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

s a n d h i l l s  h a b i t a t .  F u t u r e  s t u d i e s  m ig h t  show t h a t  t h i s  b u r ­

row ing  h a b i t  i s  t h e  p r i n c i p a l  f a c t o r  making p o s s i b l e  t h e  

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

The e n t i r e  r e c o r d s  of  s a m p l in g  i n  t h e  s a n d h i l l s  a r e  i n ­

c l u d e d  i n  Table  IX i n  o r d e r  t o  b e  a b l e  t o  r e f e r  t o  t h i s  

t a b l e  when d i s c u s s i n g  th e  h a b i t a t  d i s t r i b u t i o n s  o f  o t h e r  

t i c k s .



THE GENUS DHRMACEHTQK KOCH, 1844

DSKMAOENTOR VARIABILIS { SAY), 18Si 

The American dog t i c k ,  D e rm acen to r  v a r i a b i l i s , i s  one o f  

the best known and m o s t  o f t e n  s t u d i e d  t i c k s  i n  t h e  U n i t e d

States.
Morgan was t h e  f i r s t  w o rk e r  t o  p u b l i s h  on t h e  b i o l o g y  o f  

t h i s  i m p o r t a n t  t i c k .  O th e r  e a r l y  p a p e r s  d e a l i n g  w i t h  t h e  

biology o f  t h i s  t i c k  t h a t  a p p e a re d  soon  a f t e r  M organ’ s p i o ­

n e e r  work  were  t h o s e  o f  H u n te r  and H ooker ,  Hooker  (1 9 0 8 ) ,  

and Hooker e t  a l .

From 1912 t o  t h e  p r e s e n t  t im e  t h e  l i t e r a t u r e  d e a l i n g  

w i t h  v a r i o u s  a s p e c t s  o f  t h e  b i o l o g y ,  economic i m p o r t a n c e ,  

and c o n t r o l  o f  D e rm ac en to r  v a r i a b i l i s  h a s  become r a t h e r  e x ­

t e n s i v e .  However ,  a s  p o i n t e d  o u t  i n  t h e  i n t r o d u c t i o n  t o  

t h i s  p a p e r ,  no e x t e n s i v e  s t u d i e s  have  b e e n  c o n d u c te d  on t h i s  

t i c k  i n  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s .  The m ost  com prehen­

s i v e  r e p o r t  of  t h e  b i o l o g y  o f  D e rm acen to r  v a r i a b i l i s  i s  t h a t  

by Sm ith  e t  a l .  ( 1 9 4 6 ) .  T h is  p a p e r  d e s c r i b e d  th e  b i o l o g y  o f  

t h i s  t i c k  i n  t h e  v i c i n i t y  o f  M a r t h a ’ s V i n e y a r d ,  M assachu­

s e t t s .  Those a u t h o r s  a l s o  r e v ie w e d  t h e  l i t e r a t u r e  on 

D erm acen to r  v a r i a b i l i s  up t o  1946.

Economic Im p o r t a n c e  

D erm acen to r  v a r i a b i l i s  i s  w e l l  known a s  th e  p r i n c i p a l  

v e c t o r  of Rocky M o u n ta in  s p o t t e d  f e v e r  i n  t h e  e a s t e r n  U n i t e d
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S t a t e s .  P a r k e r  e t  a l .  (1937) summarized t h e  im p o r ta n c e  o f  

t h i s  t i c k ,  a lo n g  w i t h  o t h e r s ,  i n  t h e  t r a n s m i s s i o n  o f  human 

d i s e a s e s .  A l th o u g h  t h e  i n c i d e n c e  o f  Rocky M o u n ta in  s p o t t e d  

f e v e r  i n  man i s  much h i g h e r  i n  t h e  n o r t h e a s t e r n  s t a t e s  th a n  

i n  t h e  S o u th ,  Brigham and W at t  (1940)  i s o l a t e d  h i g h l y  v i r u ­

l e n t  s t r a i n s  of  t h i s  d i s e a s e  from D erm acen to r  v a r i a b i l i s  i n  

G e o r g i a .  T h is  d i s e a s e  i s  r a r e  i n  F l o r i d a ,  b u t  T a y lo r  e t  a l .  

fo u n d  De r m a c e n to r  v a r i a b i l i s  i n  a l l  a r e a s  f rom  w h ic h  f o u r  

c a s e s  o f  t h e  d i s e a s e  were  r e p o r t e d  i n  th e  S t a t e  i n  1947. 

However, o n l y  c i r c u m s t a n t i a l  e v id e n c e  was o b t a i n e d  i n  l i n k ­

in g  t h i s  t i c k  t o  t h e  d i s e a s e  i n  F l o r i d a .

O th e r  th a n  i t s  i m p o r t a n c e  as  a v e c t o r  o f  human d i s e a s e s ,  

D erm acen to r  v a r i a b i l i s  i s  w e l l  known a s  an i m p o r t a n t  p a r a ­

s i t e  o f  t h e  dog.

D i s t r i b u t i o n

The d i s t r i b u t i o n  o f  D erm acen to r  v a r i a b i l i s  was t h o r o u g h l y  

r e p o r t e d  by B ish o p p  and T rem bley ,  and by  Sm ith  e t  a l .  Those 

a u t h o r s  showed t h a t  i t  i s  p r e s e n t  t h r o u g h o u t  t h e  e a s t e r n  

h a l f  o f  th e  U n i t e d  S t a t e s ,  e x t e n d i n g  n o r t h  i n t o  Canada and 

s o u t h  i n t o  M exico .  I t  i s  a l s o  known f rom  Oregon and C a l i ­

f o r n i a  on t h e  Y'est C o a s t  b u t  i s  n o t  known t o  o cc u r  i n  t h e  

Pocky  M ounta in  r e g i o n .  T h is  t i c k ,  a c c o r d i n g  to  t h e  a u t h o r s  

c i t e d  above ,  r e a c h e s  i t s  p eak  o f  abundance  a l o n g  t h e  E a s t  

C o a s t  o f  t h e  U n i t e d  S t a t e s .  B ish o p p  and T rem bley  a l s o  s t a t e d  

t h a t  t h e  t i c k  i s  common i n  t h e  G u l f  C o a s t  S t a t e s ,  e s p e c i a l l y  

i n  F l o r i d a  and T ex a s .



56

P o s t  R e l a t i o n s h i p s  

S n a i l  mammals, e s p e c i a l l y  s m a l l  r o d e n t s ,  have b e e n  shown  

by  many w o rk e r s  t o  b e  t h e  most- i m p o r t a n t  h o s t s  f o r  t h e  l a r v a  

and t h e  nymph o f  D erm acen to r  v a r i a b i l i s  (L a r r o u s e  e t  a l . ,

1 9 £ 8 }, (B ishopp  and S m ith ,  1 9 5 8 ) ,  (Sm i th  e t  a l . } .  A l l  pub­

l i s h e d  r e p o r t s  on t h e  s u b j e c t  o f  h o s t  r e l a t i o n s h i p s  seem t o  

a g r e e  t h a t  t h e  dog i s  t h e  most i m p o r t a n t  h o s t  o f  t h e  a d u l t  

t h r o u g h o u t  t h e  r a n g e  o f  t h e  t i c k .  However, i t  i s  c o n c e i v ­

a b l e  t h a t  i n  s p a r s e l y  s e t t l e d  r e g i o n s  c e r t a i n  s p e c i e s  o f  

w i l d  a n im a l s  c o u ld  v e r y  w e l l  p l a y  a more i m p o r t a n t  r o l e  t h a n  

t h e  dog as  a h o s t  f o r  th e  a d u l t .

The l a r v a  and, t h e  Nymph. The l a r v a  and t h e  nymph o f  t h i s  

t i c k  a r e  d i s c u s s e d  t o g e t h e r  b e c a u s e  t h e  same a n i m a l s  were  

fo u n d  t o  s e r v e  a s  th© i m p o r t a n t  h o s t s  f o r  b o t h  s t a g e s  i n  

n o r t h e r n  F l o r i d a .  I t  was shown b y  Sm ith  e t  a l*  t h a t  t h e  

meadow mouse and t h e  w h i t e - f o o t e d  mouse a r e  t h e  two most im­

p o r t a n t  h o s t s  f o r  t h e  l a r v a  and t h e  nymph o f  D erm acen to r  

v a r i a b i l i s  i n  M a s s a c h u s e t t s ,  t h e  meadow mouse b e i n g  t h e  more 

i m p o r t a n t  o f  t h e s e  two h o s t s .  Those a u t h o r s  a l s o  l i s t e d

s e v e r a l  o t h e r  l e s s  i m p o r t a n t  h o s t s  f o r  th e  l a r v a  and th e  

nymph i n  t h a t  a r e a .  i d d y  and J o y c e  (1944) r e p o r t e d  t h e  n o r ­

t h e r n  w h i t e - f o o t e d  mouse to  be  t h e  m ost  i m p o r t a n t  h o s t  f o r  

t h e  l a r v a  and t h e  nymph i n  Iowa .  Those w o rk e r s  a l s o  fo u n d  

t h e  Mearns c o t t o n t a i l  t o  b© an i m p o r t a n t  h o s t  o f  t h e  im m ature  

s t a g e s  i n  Iow a .

The c o t t o n  mouse and th e  n o r t h e r n  c o t t o n  r a t  w e re  t h e
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m ost  i m p o r t a n t  h o s t s  f o r  t h e  l a r v a  and nymph o f  D e rm acen to r  

v a r i a b i l i s  found  i n  t h i s  s t u d y .  The meadow mouse and. t h e  

n o r t h e r n  w h i t e - f o o t e d  mouse do n o t  o c c u r  i n  F l o r i d a ,  A l l  

h o s t s  r e c o r d s  f o r  t h e  l a r v a  and t h e  nymph o b t a i n e d  i n  t h i s  

s t u d y  a r e  shown i n  T ab le  X.

The c o t t o n  mouse i s  one o f  t h e  most  a b u n d a n t  mammals i n  

n o r t h e r n  F l o r i d a .  I t  i s  found  i n  t h e  hammocks and in  t h e  

c y p r e s s  ponds o f  t h e  f l a t w o o d s .  I t  r a r e l y  f r e q u e n t s  t h e  

p i n e - p a l o x e t t o  a s s o c i a t i o n  o f  t h e  f l a t w o o d s ,  n o r  does  i t  e x i s t  

i n  th© s a n d h i l l s  h a b i t a t .  The h a b i t a t  d i s t r i b u t i o n  o f  t h e  

n o r t h e r n  c o t t o n  r a t  i n  F l o r i d a  I s  a lm o s t  t h e  o p p o s i t e  o f  

t h a t  o f  t h e  c o t t o n  mouse.

The c o t t o n  r a t  i s  a b u n d a n t  i n  t h e  s a n d h i l l s  and i n  t h e  

p i n e - p a l m e t t o  a s s o c i a t i o n  o f  t h e  f l a tw o o d s  where  t h e s e  h a b i ­

t a t s  a r e  p r o t e c t e d  f rom  f i r e .  A l th o u g h  th e  c o t t o n  r a t  can 

e x i s t  i n  v e r y  d r y  a r e a s ,  i t  r e q u i r e s  c o n s i d e r a b l e  g round  

cove r  i n  o r d e r  to  be ab u n d a n t  i n  su ch  a r e a s .  The c o t t o n  r a t  

i s  se ldom  e n c o u n t e r e d  in  hammocks e x c e p t  a t  th e  m a rg in s  w here  

t h e  hammocks merge i n t o  f l a t w o o d s  o r  s a n d h i l l s *

Between t h e  c o t t o n  mouse and t h e  c o t t o n  r a t  t h e s e  two 

h o s t s  f o r  t h e  l a r v a  and nymph o f  D erm ac en to r  v a r i a b i l i s  c o v e r  

a l l  t h e  p r i n c i p a l  t e r r e s t r i a l  h a b i t a t s  I n  n o r t h e r n  F l o r i d a *  

C o n s i d e r i n g  t h i s  d i s t r i b u t i o n  p a t t e r n ,  and t h e  f a c t  t h a t  b o th  

w ere  fo u n d  t o  b e  good h o s t s  f o r  t h e  t i c k ,  i t  i s  p r o b a b l e  t h a t  

t h e s e  two r o d e n t s  a r e  th e  m os t  i m p o r t a n t  h o s t s  f o r  t h e  l a r v a  

and  th e  nymph o f  D erm acen to r  v a r i a b i l i s  i n  t h i s  a r e a .
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TABLE X

HOST HELA'TI OHBIirFS OF THE LARVA AND THE NVMPH OF 
DBRHACEHTQR VARIABILIS (SAT) IN HOR'jSIBRN FLORIDA

H o s t
T o t a l
number

examined

T o ta l  
number 

o f  l a r v a e  
c o l l e c t e d

A verage  
number 

o f  l a r v a e  
p e r  h o s t

T o t a l  
number 

o f  nymphs 
c o l l e c t e d

Average 
number 

o f  nymphs 
p e r  h o s t

Mammalia
C o t to n

mouse 113 456 4*0 45 0 . 4
E a s t e r n

c o t t o n t a i l
r a b b i t 22 2 0 .1 7 0 . 3

F l o r i d a
b o b c a t 9 0 0 . 0 1 0 .1

F l o r i d a  
d e e r  mouse 1 2 2 .0 0 0 . 0

F l o r i d a  
wood r a t 4 9 2 .5 2 0 . 5

N o r t h e r n  
c o t t o n  r a t 67 245 3 .6 37 0 . 5

S o u th e r n
g o l d e n

mouse 18 5 0 . 3 24 1 . 3
Aves

Bobw hite
q u a i l 56 2 0 .0 4 0 0 . 0
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T a y lo r  showed a h ig h  i n f e s t a t i o n  r a t e  o f  t h e  l a r v a  and 

nymph on th e  r i c e  r a t  i n  s o u t h e r n  F l o r i d a ,  and M or lan  pub ­

l i s h e d  s i m i l a r  d a t a  from s o u t h w e s t e r n  G e o r g i a .  However,  

b e c a u s e  o f  t h e  r e s t r i c t e d  h a b i t a t  o f  t h i s  r a t  i n  s o u t h e r n  

F l o r i d a ,  i t  i s  p r o b a b l y  n o t  so  i m p o r t a n t  a h o s t  a s  the  

c o t t o n  mouse and t h e  c o t t o n  r a t .  The r i c e  r a t  f r e q u e n t s  

v e r y  w e t  m arshy  a r e a s  i n  n o r t h e r n  F l o r i d a .  The F l o r i d a  wood

r a t  i s  r e s t r i c t e d  to  t h e  hammocks and i s  n o t  a b u n d a n t .  The 

F l o r i d a  d e e r  mouse i s  found  o n ly  i n  t h e  d r i e r  h a b i t a t s  such  

a s  t h e  s a n d h i l l s  and i s  p r o b a b l y  n o t  o f  g r e a t  im p o r ta n c e  as  

a h o s t  f o r  D erm acen to r  v a r i a b i l i s . I n  t h i s  s t u d y ,  t h e  

s o u t h e r n  g o ld e n  mouse a p p e a re d  t o  be a  good h o s t  f o r  th© 

nymph b u t  n o t  f o r  t h e  l a r v a .

T ra v i s ,  w i t h o u t  g i v i n g  s t a g e s  o f  th e  n i c k ,  r e p o r t e d  a 

h ig h  i n f e s t a t i o n  r a t e  o f  D erm acen to r  v a r i a b i l i s  on b o t h  t h e  

F l o r i d a  c o t t o n  mouse and t h e  F l o r i d a  c o t t o n  r a t  i n  s o u t h ­

e r n  F l o r i d a .  P re su m a b ly  t h e  t i c k s  were a l l  l a r v a e  and 

nymphs s i n c e  t h e  a d u l t  i s  n o t  known to  a t t a c k  mammals a s  

s m a l l  a s  t h e s e .

Only two l a r v a e  and s e v e n  nymphs were c o l l e c t e d  f rom  th e  

18 c o t t o n t a i l  r a b b i t s  examined i n  t h i s  s t u d y .  M or ian  a l s o  

found  t h a t  t h e  c o t t o n t a i l  was n o t  an i m p o r t a n t  h o s t  i n  

s o u t h w e s t e r n  G e o r g i a .

The r e c o r d  o f  t h e  l a r v a  from t h e  b o b w h i te  q u a i l  shown 

i n  T ab le  X i s  o f  i n t e r e s t  b e c a u s e  t h i s  t i c k  h as  r a r e l y ,  i f  

e v e r ,  b een  r e p o r t e d  f ro m  b i r d s .  The two l a r v a e  shown
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r e p r e s e n t  two s e p a r a t e  c o l l e c t i o n s  from t h a t  h o s t .  However, 

i t  s h o u ld  be  p o i n t e d  o u t  t h a t  n e i t h e r  o f  t h e  l a r v a e  t a k e n  

f rom  t h e  q u a i l  were  e n g o rg e d ,  and i t  i s  p o s s i b l e  t h a t  t h e y  

w ere  j u s t  t e m p o r a r i l y  on t h a t  h o s t .  I t  i s  c o n c e i v a b l e  t h a t  

i f  a t i c k  w i l l  c l i n g  t o  a c l o t h  d r a g  i t  m ig h t  c l i n g  t o  m ost  

any o t h e r  o b j e c t  t h a t  happened  t o  make c o n t a c t  w i t h  i t .

B i r d s  have  c e r t a i n l y  n e v e r  b ee n  shown t o  be  i m p o r t a n t  h o s t s  

f o r  t h i s  t i c k  i n  any s t a g e .

The A d u l t . The d a t a  i n  T a b le  XI,  a s  e x p e c t e d ,  b e a r  o u t  

t h e  Im p o r t a n c e  o f  t h e  dog as  a h o s t  f o r  t h e  a d u l t  o f  Derma- 

c e n t o r  v a r i a b i l i s . A l th o u g h  t h e  number o f  F l o r i d a  b o b c a t s  

examined i s  n o t  co m p arab le  to  t h e  number o f  dogs  exam ined ,  

t h i s  h o s t  showed a s l i g h t l y  l a r g e r  a v e r a g e  number o f  t i c k s  

p e r  h o s t .  T h is  l a r g e  c a t  i s  p l e n t i f u l  t h r o u g h o u t  m ost  o f  

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

p r i n c i p a l  t e r r e s t r i a l  h a b i t a t s .  I t  i s  e s p e c i a l l y  a b u n d a n t  

i n  t h e  f la t 'w ood  s .  Mr. C a r l  J o n e s  o f  G u l f  Hammock, F l o r i d a  

k i l l e d  a p p r o x i m a t e l y  90 o f  t h e s e  a n i m a l s  i n  t h e  f l a t w o o d s  

o f  Levy County  i n  a b o u t  f o u r  s e a s o n s  o f  h u n t i n g .  C o n s i d e r ­

i n g  t h e  abundance  o f  t h i s  a n im a l  and i t s  h i g h  r a t e  o f  i n f e s ­

t a t i o n  by  D erm acen to r  v a r i a b i l i s , i t  i s  p r o b a b l y  ,• 

i m p o r t a n t  h o s t  o f  t h i s  t i c k  t h a n  t h e  dog o v e r  much o f  n o r ­

t h e r n  F l o r i d a .

T w enty-one  o f  t h e  24 t i c k s  c o l l e c t e d  f rom  hogs came from  

one o f  t h e  s e m i - w i l d  hogs .  However, t h e  d a t a  o b t a i n e d  on 

t h e s e  a n i m a l s  i s  n o t  e x t e n s i v e  enough to  j u s t i f y  a  s t r o n g
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TABLE XI

HOST RELATIONSHIPS OP THE ADULT OP 
DERMACSIJTOK VARIABILIS (SAY)

T o t a l T o t a l  number Average number
H o s t number o f  t i c k s o f  t i c k s

examined c o l l e c t e d p e r  h o s t

Cow 525 13 0 .0 2
Bog 288 2 ,107 7 .3 0
F l o r i d a  b o b c a t 9 74 8 .2 0
F l o r i d a  opossum 10 8 0 .8 0
F l o r i d a  r a c c o o n 51 62 2 .0 0
Hog 5 £4 4 .8 0
House c a t £ 1 0 .5 0
S o u th e r n  fo x

s q u i r r e l 5 1 0 • 20
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s t a t e m e n t  r e l a t i v e  t o  t h e i r  im p o r t a n c e  a s  a  h o s t  f o r  t h i s  

t i c k .

The F l o r i d a  opossum and th e  F l o r i d a  r a c c o o n  a r e  b o th  

a b u n d a n t  i n  n o r t h e r n  F l o r i d a .  A l a r g e  p e r c e n t a g e  o f  t h e s e  

a n i m a l s  c o l l e c t e d  was i n f e s t e d  w i t h  a d u l t s  o f  D e rm ac en to r  

v a r i a b i l l ^  b u t  t h e  a v e ra g e  r a t e  o f  i n f e s t a t i o n  p e r  a n im a l  

was r e l a t i v e l y  low .  M orlan  showed a s l i g h t l y  higher* i n f e s ­

t a t i o n  r a t e  f o r  t h e  r a c c o o n  i n  s o u th w e s t  G e o r g i a .  H i s  d a t a
f  f '

on t h e  opossums a r e  i n  a g r e e m e n t  w i t h  t h a t  shown i n  T ab le  

X I .

Over m os t  o f  t h e  r a n g e  o f  D erm a c en to r  v a r i a b i l i s  t h e  

cow i s  n o t  c o n s i d e r e d  an i m p o r t a n t  h o s t .  However,  B ishopp  

end Smith  s t a t e d  t h a t  i n  Iowa a s  many a s  64 a d u l t s  w ere  

shown to  a t t a c h  t o  a s i n g l e  cow i n  n a t u r e  In  one day. This

i s  approximately five times the number collected from 525 

cows during t h i s  s t u d y .

Then date such  a s  t h e s e  are compared, the need  f o r  r e ­

s e a r c h  on t i c k s  i n  a l l  o f  t h e  p r i n c i p a l  a r e a s  c o v e re d  by  

t h e i r  d i s t r i b u t i o n  becomes more and more apparent. T here  

were a few a d d i t i o n a l  records of Dermacentor variab11i s  

from t h e  cow i n  t h i s  s t u d y  t h a t  were n o t  included i n  t h e  

d a t a .  These collections were made through the kindness o f

friends who owned host animals. The v i a l s  containing t h e  

t i c k s  w ere  n o t  a lways l a b e l e d  w i t h  t h e  name of t h e  h o s t ,  

and since dogs were also i n v o l v e d  i n  a l l  su c h  i n s t a n c e s



63

t h e s e  a d d i t i o n a l  r e c o r d s  from t h e  coy* w ere  o m i t t e d  e n t i r e l y .  

Hoy?ever, I f  a l l  t h e s e  r e c o r d s  had b ee n  i n c l u d e d ,  t h e  t o t a l  

number o f  t i c k s  c o l l e c t e d  from c o y / s  would n o t  have  ex ceed ed  

6 4 .

S e a s o n a l  A c t iv i ty -  

Most p u b l i s h e d  r e p o r t s  d e f i l i n g  w i t h  t h e  s u b j e c t  i n d i ­

c a t e  t h a t  t e m p e r a t u r e  i s  t h e  c o n t r o l l i n g  f a c t o r  i n  d e t e r ­

m in in g  th e  s e a s o n a l  a c t i v i t y  o f  D erm acen to r  v a r i a b i l i s . 

However,  Sm ith  and C o le  (1941) c o n c lu d e d  t h a t  t h e  l e n g t h  

o f  d ay  i s  an  i m p o r t a n t  f a c t o r  i n  c o n t r o l l i n g  t h e  s e a s o n a l  

a c t i v i t y  o f  th e  l a r v a  and t h e  nymph. These a u t h o r s  found  

t h a t  l o n g  p e r i o d s  o f  d a y l i g h t  were  more f a v o r a b l e  f o r  l a r v a l  

and nymphal a c t i v i t y  t h a n  s h o r t  o n e s .  T h e i r  r e s u l t s  d i d  n o t

show t h i s  t o  b e  t r u e  f o r  t h e  a d u l t .

B ishopp  and S m ith  s t u d i e d  th e  s e a s o n a l  a c t i v i t y  o f  t h i s  

t i c k  i n  t h e  v i c i n i t y  o f  'Washington,  D. C. ; Eddy and J o y c e  

made s t u d i e s  o f  a s i m i l a r  n a t u r e  i n  Iowa; C o l l i n s  e t  a l .  

(1949) r e p o r t e d  on s e a s o n a l  a c t i v i t y  on Long I s l a n d ;  and 

S m ith  e t  a l .  gave  th e  s e a s o n a l  c y c l e s  a t  M a r t h a ’ s V in e y a r d ,  

M a s s a c h u s e t t s .  Only Morlan has  p u b l i s h e d  d a t a  on s e a ­

s o n a l  a c t i v i t i e s  o f  t h i s  t i c k  i n  t h e  s o u t h e a s t e r n  U n i t e d  

S t a t e s  t h a t  show th e  a c t u a l  months t h e  v a r i o u s  s t a g e s  w ere  

c o l l e c t e d .

The L a r v a . B ishopp  and Smith fo u n d  t h e  l a r v a e  and 

nymphs o f  D erm acen to r  v a r i a b i l i s  on h o s t s  t h r o u g h o u t  th e
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v ^ in te r  months i n  t h e  a r e a  a ro u n d  t h e  D i s t r i c t  o f  Columbia# 

Eddy and J o y c e  w o rk in g  i n  Iowa fo u n d  no l a r v a e  on h o s t s  d u r ­

in g  December,  J a n u a r y  and F e b r u a r y .  Sm ith  e t  a l .  found  t h a t  

th e  l a r v a e  became a c t i v e  i n  March o r  A p r i l ,  r e a c h e d  a p e a k  

I n  March,  A p r i l ,  o r  May, and ce a se d  a c t i v i t y  i n  Sep tem ber  

o r  O c to b e r  a t  M a r th a ’ s V in e y a rd ,  M a s s a c h u s e t t s .  A s e c o n d  

peak  o f  a c t i v i t y  was sometimes n o te d  by  t h e s e  w o rk e r s  i n  

August or  S ep te m b e r .

B ish o p p  and Trembley  s t a t e d  t h a t  i n  t h e  s o u t h e r n  es ta te s  

t i c k s  a r e  fo u n d  i n  a l l  s t a g e s  on h o s t s  t h r o u g h o u t  t h e  y e a r ,  

b u t  t h a t  t h e y  a r e  u s u a l l y  more p r e v a l e n t  i n  t h e  s p r i n g  i n  

t h i s  a r e a .

T ab le  XII shows c o l l e c t i o n s  o f  th e  l a r v a e  and nymphs 

o f  D erm acen to r  v a r i a b i l i s  on t h e  c o t t o n  mouse,  t h e  s o u t h e r n  

g o l d e n  mouse ,  and th e  n o r t h e r n  c o t t o n  r a t  d u r i n g  t h i s  s t u d y .  

L a rv a e  w e re  c o l l e c t e d  e v e ry  month i n  t h e  y e a r  e x c e p t  J u n e .  

E x a m in a t io n  of  a  l a r g e r  number o f  h o s t s  d u r i n g  J u n e  m ig h t  

have  shown th e  l a r v a  t o  be a c t i v e  d u r i n g  t h a t  m onth .  How­

e v e r  , M o r lan  fo u n d  no s t a g e  o f  t h i s  t i c k  on 25 c o t t o n  r a t s  

c o l l e c t e d  i n  s o u t h w e s t e r n  G e o rg ia  d u r i n g  J u n e ,  and he  found  

o n ly  nymphs d u r i n g  M arch,  A p r i l ,  and May. M o r lan  examined 

a t o t a l  o f  966 c o t t o n  r a t s .  He d i d  n o t  b r e a k  t h i s  number 

down by  months ,  b u t  he  s t a t e d  t h a t  n i n e  o r  more c o t t o n  r a t s  

w ere  t a k e n  e a c h  month f rom  J a n u a r y  1947 t o  May 1948.

A d d i t i o n a l  s t u d i e s  a r e  needed  t o  show t h e  s e a s o n a l
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TABLE XXI

COLLECTIONS OF T"~ LARVAE AND NYMPHS OP DTmHACSHTOR 
VARIABILIS { SAT) PROM COTTON MICE, GOLDEN MICE, 

AND COTTON RATS BY MONTHS,
OCTOBER 1949 THROUGH SEPTEMBER 1 35 2

Month
Humb e r  
o f  h o s t  

examined

Number
o f

l a r v a e

Number
o f

nymphs

Average 
number o f  

l a r v a e  
p e r  h o s t

Average 
number o f  

nymphs 
p e r  h o s t

J a n u a r y 37 H E 31 3 .0 0 .8
F e b r u a r y 22 85 19 3 .9 0 . 8
March 12 10 17 0 . 8 1 . 4
A p r i l 14 5 9 0 . 3 0 . 6
May 19 9 10 0 . 5 0 . 5
J u n e 7 0 0 0 . 0 0 . 0
J u l y 16 S3 1 1 . 4 0 .0 6
A ugust 7 144 2 2 0 .6 0 . 3
Sep tem ber 14 25 2 1 . 8 0 .1
O c to b e r 34 230 11 6 .8 0 . 3
Ho v ember 7 31 0 4 . 4 0 . 0
December 9 28 5 3 .1 0 . 5



p e a k s  o f  l a r v a l  a c t i v i t y ,  b u t  t h e  d a t a  i n  T a b le  X II  show 

t r e n d s .  Based  on t h e  a v e ra g e  number o f  l a r v a e  p e r  h o s t ,  

t h e  d a t a  i n d i c a t e  t h a t  t h e  l a r v a e  w ere  a t  a peak  I n  O c to b e r  

and i n  A u g u s t .  However,  i t  s h o u ld  be  p o i n t e d  o u t  t h a t  130 

o f  t h e  144 l a r v a e  c o l l e c t e d  i n  August  came f ro m  a s i n g l e  

c o t t o n  r a t .  T h e r e f o r e ,  t h e  a v e r a g e  o f  2 0 .6  l a r v a e  p e r  h o s t  

shown f o r  August  c o u ld  be  a b n o r m a l ly  h i g h .  The o v a r - a l l  

t r e n d  i n d i c a t e s  t h a t  t h e  l a r v a e  were a b u n d a n t  on h o s t s  d u r ­

in g  t h e  f a l l  and w i n t e r  m o n th s ,  f o l l o w e d  by  a r a p i d  d e c l i n e  

d u r i n g  s p r i n g  and e a r l y  summer, and a  low p e r i o d  o f  a c t i v i ­

t y  i n  Tune.

The Nymph. T ab le  X II  shows t h a t  nymphs w ere  c o l l e c t e d  

d u r i n g  e v e r y  month i n  t h e  y e a r  e x c e p t  J u n e  and November.

Only a. s m a l l  number o f  h o s t s  were  examined d u r i n g  e a c h  o f  

t h e s e  m o n th s .  The number o f  nymphs c o l l e c t e d  does  n o t  j u s ­

t i f y  much d i s c u s s i o n  r e l a t i v e  t o  p e a k s .  However,  t h e  h i g h ­

e s t  r a t e  o f  i n f e s t a t i o n  shown was i n  M arch .  The l a r v a e  

showed a su d d e n  d ro p  I n  a c t i v i t y  I n  M arch .  I t  a p p e a r s  t h a t  

t h e  nymphs w ere  l e s s  a c t i v e  d u r i n g  t h e  summer and e a r l y  f a l l  

t h a n  i n  w i n t e r .  M o r lan  t o o k  t h e  nymphs f ro m  h o s t s  i n  

s o u t h w e s t e r n  G e o r g ia  e v e r y  month e x c e p t  J u n e .

E x c e p t  f o r  t h e  l a r v a l  peak  t h a t  p o s s i b l y  o c c u r s  i n  

F l o r i d a  i n  A u g u s t ,  t h e  s e a s o n a l  a c t i v i t y  f o r  b o t h  t h e  l a r v a  

and t h e  nymph i n  t h i s  a r e a  a p p e a r s  t o  b e  a l m o s t  t h e  e x a c t  

o p p o s i t e  o f  t h a t  shown f o r  t h e  same s t a g e s  i n  M a s s a c h u s e t t s  

by  S m ith  e t  a l .  and i n  Iowa by  Eddy and J o y c e .
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The A d u l t . T ab le  X I I I  shows t h e  s e a s o n a l  a c t i v i t y  o f  

t h e  a d u l t  o f  D erm ac e n to r  v a r i a b i l i s  i n  n o r t h e r n  F l o r i d a .

The d a t a  a r e  shown g r a p h i c a l l y  i n  F i g u r e  2.

The d a t a  show t h a t  t h e  a d u l t  was found on h o s t s  t h r o u g h ­

o u t  t h e  y e a r ,  b u t  t h e  s e a s o n  o f  g r e a t e s t  a c t i v i t y  was n o t  

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

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

B ish o p p  and Sm ith ,  w o rk in g  i n  M ary land  and a d j a c e n t  

s t a t e s ,  fo u n d  t h a t  a d u l t s  began  a c t i v i t y  f ro m  th e  m id d le  o f

March t o  t h e  m id d le  o f  A p r i l  and r e a c h e d  a peak i n  l a t e  May 

o r  e a r l y  J u n e .  Eddy and J o y c e  found  th e  a c t i v i t y  o f  t h e  

a d u l t  t o  e x t e n d  f rom  A p r i l  t o  O o to b e r  i n  Iowa,  w i t h  a peak  

i n  May. Sm ith  e t  a l .  fo u n d  t h a t  a c t i v i t y  b e g a n  i n  A p r i l  i n  

M a s s a c h u s e t t s ,  r e a c h e d  a p eak  i n  Ju n e  o r  J u l y ,  and c e a s e d  

i n  A ugus t  o r  S ep te m b e r .

F i g u r e  2 shows t h a t  i n  n o r t h e r n  F l o r i d a  t h e  s e a s o n  o f  

g r e a t e s t  a c t i v i t y  b egan  i n  M arch,  r o s e  r a p i d l y  i n  A p r i l  t o  

a peak  i n  May, d ro p p ed  g r a d u a l l y  d u r i n g  J u n e  and J u l y  and 

t h e n  more a b r u p t l y  I n  A u g u s t .  From Sep tem ber  on th r o u g h  

t h e  w i n t e r  th e  d e c l i n e  was v e r y  g r a d u a l  and  a l m o s t  l e v e l l e d  

o f f  d u r i n g  November, December,  J a n u a r y ,  and F e b r u a r y .  A l ­

th o u g h  t h e  t i c k  was p r e s e n t  b o t h  on dogs  and w i l d  mammals 

d u r i n g  t h e  w i n t e r  m on ths ,  t h e y  c e r t a i n l y  w ere  n o t  numerous 

enough t o  be c o n s i d e r e d  I m p o r t a n t  a s  p e s t s  d u r i n g  t h a t  s e a ­

s o n .  D u r in g  t h e  t im e  o f  minimum a c t i v i t y  t h e  t i c k s  a p p e a r e d  

t o  become a c t i v e  o n ly  on warm d a y s .  This  was n o te d  w h i l e



6 8

TABLE X I I I

COLLECTIONS OF ADULTS OF DERMACENTOR VARIABILIS 
(SAY) FROM DOGS IN NORTHERN FLORIDA, 
OCTOBER 1949 THROUGH DECEMBER 1952

Month
Number o f

dogs
examined

Humber o f  
t i c k s  

c o l l e c t e d

Average  
number o f  

t i c k s  p e r  dog

J a n u a r y 9 1 0 . 1
F e b r u a r y 7 3 0 . 4
March 30 32 1*1
A p r i l 25 362 1 4 .5
May 29 642 2 2 .1
Ju n e 16 346 21 .6
J u l y 20 344 1 7 .2
A ugust 28 230 8 . 2
Sep tem ber 42 76 1 . 8
O c to b e r 34 49 1 . 4
November 24 12 0 . 5
December 23 10 0 . 4
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F i g u r e  2 .  S e a s o n a l  a c t i v i t y  o f  t h e  a d u l t  o f  D e rm acen to r  
v a r i a b i l i s  ( S a y ) ,  T ic k s  c o l l e c t e d  from dogs a t  r e g u l a r  i n ­
t e r v a l s  f rom  O c to b e r  1949 t h r o u g h  December 1952.
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t a k i n g  sam ples  with, a c l o t h  d ra g  and a l s o  by c o l l e c t i o n s  

f rom  t h e  w r i t e r ’ s c l o t h e s .

T h u s , i t  a p p e a r s  t h a t  th e  m ost  i m p o r t a n t  d i f f e r e n c e  i n  

t h e  s e a s o n a l  a c t i v i t y  o f  D erm acen to r  v a r i a b i l i s  i n  n o r t h e r n  

F l o r i d a  and i n  t h e  n o r t h e r n  s t a t e s  i s  t o  b e  found  i n  t h e  

a c t i v i t i e s  o f  t h e  l a r v a  and t h e  nymph, b u t  n o t  t h e  a d u l t .  

T h is  e m p h a s iz e s  t h e  work by  S m ith  and Col© on t h e  l e n g t h  o f  

day as  i t  a f f e c t s  t h e  a c t i v i t i e s  o f  t h e  l a r v a  and nymph.

A l th o u g h  v e r y  l i t t l e  r e a r i n g  o f  D erm acen to r  v a r i a b i l i s  

was u n d e r t a k e n  d u r i n g  t h i s  s t u d y ,  a few o b s e r v a t i o n s  s h o u ld  

be  o f  i n t e r e s t  i n  r e l a t i o n  t o  t h e  s e a s o n a l  a c t i v i t y  o f  t h e  

t i c k .  An e n g o rg e d  f e m a le  was c o l l e c t e d  f rom  a dog on Sep­

tem ber  £5, 1952,  and p l a c e d  i n  a f i e l d  c a g e .  The f i r s t  eggs  

w e re  l a i d  O c to b e r  3, and t h e  f i r s t  egg h a t c h e d  Movember £4. 

A l l  eggs  had  h a t c h e d  b y  December 15, and t h e  l a r v a e  were  a l l

i n  one l a r g e  clump on t h e  b o t to m  s i d e  of  a l e a f  l y i n g  on th e  

g ro u n d  i n  t h e  cage on t h a t  d a t e .  When th e  ca g e  was examined 

December 24 some l a r v a e  had formed a clump on t h e  u n d e r s i d e  

o f  t h e  to p  l e a f  i n  t h e  c a g e .  The l a r v a e  became v e r y  a c t i v e

'when d i s t u r b e d .  They swarmed o v e r  t h e  l e a v e s  and a p p e a r e d  

t o  b e  s e e k i n g  a h o s t .  The l a r v a e  were  n o t e d  t o  a c t  i n  a 

s i m i l a r  manner on J a n u a r y  2,  1953, a t  65 d e g r e e s  and a g a i n  

on J a n u a r y  3 a t  52 d e g r e e s .  On J a n u a r y  11,  a t  50 d e g r e e s ,  

t h e  l a r v a e  w ere  a c t i v e  b u t  w ere  v e r y  s l u g g i s h  i n  t h e i r  

movements.  The n e x t  e x a m in a t io n  o f  t h e  cage  was made on 

J a n u a r y  17 and no l a r v a e  w ere  i n  t h e  c a g e .  There  had  b e e n
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s e v e r a l  warm days  j u s t  p r i o r  to  t h a t  d a t e  and i t  i s  assumed 

t h a t  t h e  la rv a ©  became a c t i v e  and ©scaped f rom  t h e  c a g e .  Ho 

p e t r o l e u m  j e l l y  had bee n  smeared a lo n g  t h e  to p  r im  o f  t h e  

c a g e .  These o b s e r v a t i o n s  seem to  b e  i n  a g re e m e n t  w i t h  t h e  

h ig h  r a t e  o f  l a r v a l  i n f e s t a t i o n s  on h o s t s  d u r i n g  t h e  w i n t e r  

m o n th s •

H a b i t a t  D i s t r i b u t i o n

D erm ac en to r  v a r i a b i l i s  was found  t o  be p r e v a l e n t  b o t h  i n  

t h e  f l a t w o o d s  and i n  t h e  hammocks d u r i n g  t h i s  s t u d y .  Almost 

a l l  o f  t h e  c o l l e c t i o n s  f ro m  dogs  shown i n  T ab le  X I I I  w ere  

made i n  th e  f l a t w o o d s .  A l l  o f  t h e  r e c o r d s  o f  t h e  l a r v a e  and 

t h e  nymphs f ro m  t h e  c o t t o n  mouse, s o u t h e r n  g o ld e n  mouse, and 

F l o r i d a  wood r a t  shown i n  T a b le s  X and X II  w ere  from th e  

hammock h a b i t a t .  The r e c o r d s  f ro m  t h e  n o r t h e r n  c o t t o n  r a t  

shown I n  t h e s e  t a b l e s  were t a k e n  m o s t l y  i n  t h e  f l a t w o o d s ,  

w i t h  a few r e c o r d s  coming from m a r g i n a l  a r e a s .

T h roughou t  t h i s  s t u d y  n o t  a  s i n g l e  r e c o r d  o f  t h i s  t i c k  

i n  any s t a g e  was made f ro m  t h e  s a n d h i l l s  h a b i t a t .  A l th o u g h  

no s p e c i e s  o f  t i c k ,  o t h e r  t h a n  Amblyomma t u b e r c u l a t u m , was 

found  i n  t h e  s a n d h i l l s  f a r  removed f rom  hammocks and f l a t ­

woods, t h i s  h a b i t a t  n e e d s  more s t u d y  b e f o r e  a p o s i t i v e  

s t a t e m e n t  can  be  made t h a t  no o t h e r  t i c k  can  e x i s t  t h e r e .  

Fewer h o s t s  w ere  examined i n  t h e  s a n d h i l l s  t h a n  i n  t h e  o t h e r  

h a b i t a t s  and  t h e  s a n d h i l l s  a r e  s e v e r e l y  b u rn e d  a l m o s t  annu ­

a l l y .



THE GENUS HAEMAPIiYSALIS KOCH, 1044

HAEEAPHYSALTS CHOHDEILIS (PACKARD), 1869 

Hooker e t  a l .  p u b l i s h e d  on t h e  l i f e  c y c l e  and h o s t  r e l a ­

t i o n s h i p s  o f  H ae m a p h y sa i l s  c h o r f l e i l i s . E x c e p t  f o r  c o l l e c ­

t i o n s  f rom  h o s t s ,  m o s t l y  b i r d s ,  t h e r e  a p p e a r s  t o  have  b e e n  

v e r y  l i t t l e ,  i f  any ,  work c o n d u c ted  on t h e  f i e l d  b i o l o g y  o f  

t h i s  s p e c i e s  s i n c e  t h a t  t im e .

The d i s t r i b u t i o n  g i v e n  b y  B ish o p p  and Trem bley  i n c l u d e

t h e  s o u t h e r n  and e a s t e r n  p a r t s  o f  t h e  U n i t e d  S t a t e s  and 

e a s t e r n  Canada.

A l th o u g h  t h i s  s p e c i e s  i s  u s u a l l y  r e f e r r e d  t o  a s  t h e  b i r d

t i c k  b e c a u s e  b i r d s  a r e  i t s  p r e f e r r e d  h o s t s ,  B ish o p p  and 

Trem bley  r e c o r d e d  i t  f rom s e v e r a l  mammals, i n c l u d i n g  man. 

Those a u t h o r s  s t a t e d  t h a t  t h i s  t i c k  i s  a t  t im e s  r e p o r t e d  to  

be  a s e r i o u s  p e s t  o f  p o u l t r y  i n  t h e  n o r t h e a s t e r n  s t a t e s .  To 

t h e  w r i t e r ’ s know ledge ,  t h i s  s p e c i e s  h a s  n o t  b e e n  shown t o  

be  o f  any  econom ic  im p o r ta n c e  i n  t h e  S o u th .

The meadow l a r k  i s  m os t  o f t e n  r e p o r t e d  to  b e  t h e  p r i n c i ­

p a l  h o s t  o f  H ae m ap h y a a l i s  c h o r d e i l l s . A l l  o f  t h e  sp ec im e n s  

t a k e n  i n  t h i s  s t u d y  were  from t h a t  h o s t .  The co m p le te  

r e c o r d s  a r e  shown i n  T ab le  XIT.

HAEMAPHYSALIS LEPOEIS-I ALUSTHIS (PACKARD), 1869 

The l i f e  c y c l e  and h o s t  r e l a t i o n s h i p s  o f  t h e  r a b b i t  t i c k ,
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TABU; XXV

COLLECTIONS OB’ HAEMAPHYSALIS CTIORDEILIS (PACKARD)
IN NORTHERN FLORIDA

B a te L o c a t i o n Number
L arv ae

o f  t i c k s
Nymphs

c o l l e c t e d
M ales

1951
J a n u a r y 1 A lach u a  County 2

26 Alachua County 1
1952
F e b r u a r y 29 Alachua County 1
March. 14 Alachua County 6 1

21 A lachua County 2
21 A lachua  Coun ty 1 2
28 A lachua  County 39 1
28 A lach u a  C oun ty 2

T o t a l s 46 8 4



H a e map h ys a 11s l e p o r i s - p a l u s t r l s , were s t u d i e d  by  Hooker e t  

a l .  Green e t  al. (1943) r e p o r t e d  on a t e n - y e a r  s t u d y  o f  t h e  

r a b b i t  t i c k  i n  M i n n e s o t a ; Joyce and Eddy (1942) s t u d i e d  t h i s  

tick i n  Iowa; and P ortm an  (1344) r e p o r t e d  on i t  i n  M i s s o u r i .  

Morlan p u b l i s h e d  on the s e a s o n a l  a c t i v i t y  in s o u t h w e s tera 

Georgia.
A lth o u g h  t h i s  s p e c i e s  does  n o t  a t t a c k  man, i t  i s  w e l l  

known a s  a v e c t o r  o f  su ch  i m p o r t a n t  d i s e a s e s  a s  Rocky Moun­

t a i n  s p o t t e d  f e v e r  and t u l a r e m i a  among i t s  h o s t s  i n  n a t u r e .

A c c o rd in g  t o  B ish o p p  and T rem bley ,  H a e m a p h y sa l l s  

l e p o r i s - p a l u s t r i s  i s  t h e  m ost  common and ’w id e l y  d i s t r i b u t e d  

t i c k  i n  N o r th  A m er ica .  C o o ley  (1946) s t a t e d  t h a t  t h i s  s p e ­

c i e s  was r e c o r d e d  from  A r g e n t i n a  a s  11 a  emo p h y s a i l s  l e p o r l s  

by  Aragao (1 9 3 8 ) .

The p r i n c i p a l  h o s t s ,  a s  t h e  common name i m p l i e s ,  a r e  

l a g o m o rp h s .  B ish o p p  and T rem bley  l i s t e d  a number o f  o t h e r  

s m a l l  mammalian h o s t s  and s t a t e d  t h a t  t h e  young s t a g e s  a r e  

o f t e n  found  on b i r d s  I n  c o n s i d e r a b l e  num bers .  Those a u t h o r s  

l i s t e d  many b i r d s  among t h e  h o s t s .

H o s t  r e l a t i o n s h i p s  o f  H a e m a p h y sa l l s  l e p o r i s - p a l u s t r i s  

r e s u l t i n g  f rom  t h e  p r e s e n t  s t u d y  a r e  shown i n  T ab le  XV. The 

d a t a  te n d  t o  show th e  i m p o r t a n c e  o f  g r  o a n d - f e e d i n g  b i r d s  a s  

h o s t s  f o r  t h e  la rv a ©  and nymphs i n  n o r t h e r n  F l o r i d a .  T h is  

was by  f a r  t h e  m os t  common t i c k  fo u n d  on b i r d s  i n  t h i s  

s t u d y .

A s u f f i c i e n t  number o f  p r e f e r r e d  h o s t s  w ere  n o t  c o l l e c t e d
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TABLE XV

HOST RELATIONSHIPS OF u i m u PHYSALI3 L HP OR I S - I  ALUS TRIS
(PACKARD) H H

r* OETHHRN FLORIDA

H o s t
Number

examined
Number of  

t i c k s  c o l l e c t e d
Average

t i c k s
number o f  
p e r  h o s t

L a rv a Nymph A d u l t L a rv a  Nymph A d u l t

Mammalia 
E a s t e r n  

c o t t o n t a i 1 
r a b b i t 18 216 144 113 1 2 .0 8 . 0 6 . 3

Marsh
r a b b i t 5 8 5 16 1 .6 1 .0 3 . 2

Aves
Bobw hite  

q u a i l 56 263 37 0 4 . 2 0 .7 0 .0
Brown

t h r a s h e r 2 6 4 0 3 .0 2 .0 0 . 0
B u t c h e r  b i r d 2 6 1 0 3 .0 0 .5 0 .0
C a r d i n a l 4 2 0 0 0 . 5 0 . 0 0 . 0
Meadow l a r k 15 20 11 0 1 .3 7 . 3 0 .0
Owl 1 1 0 0 1 .0 0 . 0 0 .0
P i n e  w a r b l e r 8 2 0 0 0 . 2 0 . 0 0 . 0
Rob in 5 3 3 0 0 .6 0 .6 0 .0
Towhee 18 158 27 0 8 . 8 1 .5 0 .0
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d u r i n g  ea c h  month i n  t h e  y e a r  t o  d e t e r m i n e  w h e th e r  a l l  s t a g e s  

w ere  a c t i v e  t h e  y e a r  r o u n d .  However, M o r lan  f o u n d  t h e  a d u l t s  

on c o t t o n t a i l  r a b b i t s  d u r i n g  e a c h  month o f  t h e  y e a r  f o r  two 

y e a r s  i n  s o u t h w e s t e r n  G e o r g i a ,  and  B ish o p p  and  Trem bley  r e ­

p o r t e d  t h a t  a l l  s t a g e s  a r e  p r e s e n t  on h o s t s  t h r o u g h o u t  t h e  

y e a r  i n  t h e  s o u t h e r n  s t a t e s ,  P o r tm an  gave  t h e  same i n f o r ­

m a t i o n  f o r  s o u t h e r n  M i s s o u r i ,  b u t  n o t  f o r  t h e  n o r t h e r n  p a r t  

o f  t h a t  s t a t e .



THE GENUS IXODES LATR'TIIXE, 1 7 9 5

IXODES AFFINIS NEUMANN, 1899 

I x odes  a f f i n i s  h a s  n o t  b e e n  p r e v i o u s l y  r e p o r t e d  f rom  t h e  

U n i t e d  S t a t e s *  However, D o c to r  G len  M. K o h ls  r e c e n t l y  

s t a t e d  i n  a  p e r s o n a l  com m unica t ion  t h a t  he  h a s  one specim en 

from F l o r i d a  and h a s  b e e n  h o p in g  t h a t  o t h e r s  would b e  s u b ­

m i t t e d  to  him f o r  i d e n t i f i c a t i o n  b e f o r e  p u b l i s h i n g  a  n o t e  

on i t s  o c c u r r e n c e  i n  t h e  S t a t e *

C o o ley  and Kohls  (1945) d i s c u s s e d  t h e  synonomy o f  t h i s  

s p e c i e s  w hich  was a p p a r e n t l y  c o n f u s e d  w i t h  I x o d e s  s e a p u l a r l s  

Say by e a r l y  'w orkers  (B anks ,  1908) ( N u t t a l l  e t  a l .  , 1 9 1 1 ) ,  

A l l  p u b l i s h e d  r e c o r d s  a r e  from C e n t r a l  and S o u th  A m erica .

Two fe m a le  s p e c im e n s  o f  I x o d e s  a f f i n i s  were  c o l l e c t e d  

d u r i n g  t h e  p r e s e n t  s t u d y .  One was c o l l e c t e d  f rom  a dog 

J u l y  14 ,  1951 ,  a t  G u l f  Hammock, F l o r i d a ;  t h e  o t h e r  spec im en  

was c o l l e c t e d  f rom  a F l o r i d a  b o b c a t  i n  t h e  same l o c a l i t y  

O c to b e r  28, 1951. B o th  sp e c im en s  w ere  s e n t  t o  D o c to r  G len  

M. K o h ls  f o r  e x a m i n a t i o n  and he  c o n f i rm e d  th e  I d e n t i f i c a ­

t i o n .  These  two r e c o r d s  and t h e  one m e n t io n e d  above  by  

K oh ls  a r e  t h e  o n l y  ones  from t h e  U n i t e d  S t a t e s . A l th o u g h  

t h i s  t i c k  i s  o b v i o u s l y  e s t a b l i s h e d  i n  n o r t h e r n  F l o r i d a ,  i t  

m us t  be  c o n s i d e r e d  r a r e  I n  l i g h t  o f  t h e  few sp e c im e n s  c o l ­

l e c t e d  i n  t h e  p r e s e n t  s t u d y .  The c o l l e c t i o n  f rom  a dog 

l i s t e d  above i s  a new h o s t  r e c o r d  and a l s o  t h e  f i r s t  r e c o r d
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from  a d o m e s t i c  a n i m a l .

IXODES BISHQPPI SMITH AND GOUCK, 1947

Sm ith  and Gouck {1947} d e s c r i b e d  a  new i x o d i d  t i c k ,

I x o d e s  b i s h o p p i , t a k e n  i n  numbers f rom  b i r d s  and mammals i n  

t h e  v i c i n i t y  o f  Savannah ,  G e o r g i a .  The d e s c r i p t i o n  o f  t h i s  

new s p e c i e s  was p u b l i s h e d  i n  1947, j u s t  two y e a r s  b e f o r e  

t h i s  s t u d y  was b eg u n .  The t i c k  was found  on 40 of  56 c o t ­

t o n  r a t s  exam ined ,  one o f  t h e  m ost  w i d e s p r e a d  and a b u n d a n t  

mammals i n  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s .  O th e r  h o s t s  

l i s t e d  by  Sm ith  and Gouck w ere  h o u se  w ren ,  tow hee ,  h o u se  

mouse, and  c o t t o n t a i l  r a b b i t .

The f i n d i n g  o f  t h i s  u n d e r s c r i b e d  t i c k  i n  numbers  on 

su ch  a  common mammal a s  t h e  c o t t o n  r a t  i n  r e c e n t  t i m e s ,  

s e r v e s  t o  em phas ize  f u r t h e r  t h e  s t a t e m e n t  t h a t  t h e r e  i s  a  

g r e a t  need  f o r  i n t e n s i v e  r e s e a r c h  on t i c k s  i n  t h e  S o u t h e a s t .  

Even more r e c e n t l y  M or lan  (1952)  r e p o r t e d  t h i s  t i c k  from 

s o u t h w e s t e r n  G e o r g i a  f o r  t h e  f i r s t  t i m e .  M or lan  a l s o  added  

t h e  s p o t t e d  skunk as  a h o s t  f o r  th e  l a r v a  and nymph. I n  a 

r e c e n t  c o n v e r s a t i o n  w i t h  D o c to r  C a r r o l l  N. S m ith  i n  O r la n d o ,  

F l o r i d a ,  I t  was l e a r n e d  t h a t  he and Mr. Gouck have i n  t h e  

p a s t  few y e a r s  fou n d  t h i s  t i c k  t o  be  r a t h e r  common i n  c e n t r a l  

F l o r i d a .  T h e i r  r e c o r d s  f rom  F l o r i d a  have  n o t  b e e n  p u b l i s h e d .  

C o l l e c t i o n s  o f  I x o d e s  b i s h o p p i  i n  t h i s  s t u d y  a r e  shown i n  

T ab le  XVT. The c o t t o n  mouse i s  g new h o s t  r e c o r d  f o r  t h i s  

s p e c i e s .
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TABLE XVI

COLLECTIONS OF IXODES BISHOPPI SMITH AND GOUCK

D ate H o s t L oca­
t i o n

H a b i t a t Number o f  t i c k s  c o l l e c t e d  
L a rv ae  Nympiis S a l e s  F em a les

December C o t to n Palm Ocean 1
21, 1948 r a t Beach

County
f r o n t

O c to b e r C o t to n Levy Meso- 1
23 ,  1949 r a t C ounty p h y t i c

hammock
February- C o t t o n Levy Meso- 1
26, 1950 mouse County p h y t i c

hammock
May C o t t o n Levy Me s o - 1
6 ,  1950 mouse C ounty phy  t i c

hammock
J u l y
8 ,  1350

C o t to n
r a t

Levy
County

3

J u l y  
10 ,  1950

C o t to n
r a t

Levy
County

---- - - - 1 2

May C o t t o n Levy Meso- 1
3, 1952 mouse C ounty p h y t i c

hammock
S ep tem ber C o t to n Levy F l a t ­ 1
14 ,  1952 r a t C ounty woods

T o t a l s 2 4 1 5
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IXODES EHUN^US KOCH, 1884 

I x o d e s  b r u n n e u s  h a s  n o t  been  p r e v i o u s l y  r e p o r t e d  f rom
i»iun«nii.iiiiMMiMM!i i—m im i f  •«•«i«n.a

F l o r i d a ,  However,  i t  i s  n o t  s u r p r i s i n g  t h a t  i t  was fo u n d  

d u r i n g  t h i s  s t u d y  s i n c e  i t  was r e p o r t e d  f rom  s o u t h e r n  

G e o r g ia  by  B ish o p p  and T rem bley  and from A t l a n t a ,  G e o r g i a  

by  C oo ley  and Kohls  ( 1 9 4 5 ) ,  M u t t a l l  e t  a l .  r e p o r t e d  t h a t  

t h i s  s p e c i e s  o c c u r s  i n  E u ro p e ,  A f r i c a ,  and N o r th  A m erica ,  

b u t  C oo ley  and K o h ls  (1945) d i d  n o t  r e c o g n i z e  r e c o r d s  o f  

I x o d e s  b r u n n e u s  o r i g i n a t i n g  o u t s i d e  N o r th  A m er ica .

I x o d e s  b r u n n e u s  i s  known t o  a t t a c k  o n ly  b i r d s .  B ish o p p  

and T rem bley  s t a t e d  t h a t  t h e  t i c k  o f t e n  h a s  an  a d v e r s e  e f ­

f e c t  on i t s  h o s t .  They m e n t io n e d  s e v e r a l  i n s t a n c e s  whore

b i r d s  were  fo u n d  u n a b l e  t o  f l y ,  o r  w ere  d ea d ,  w i t h  o n ly  one 

a d u l t  t i c k  a t t a c h e d  to  t h e  head o r  n e c k .  No r e c o r d  was 

fo u n d  i n  t h e  l i t e r a t u r e  t h a t  showed d a t a  on t h e  b i o l o g y  

and l i f e  h is t o r y  o f  t h i s  s p e c i e s .

I n  t h i s  s t u d y ,  two l a r v a e  were t a k e n  f rom  a towhe© 

J a n u a r y  £6, 1949, and one en g o rg ed  a d u l t  was t a k e n  f rom  a 

towhee J a n u a r y  £8, 1950 .  B oth  c o l l e c t i o n s  w e re  mad© I n  

A u s t i n  Cary  F o r e s t ,  f l a t w o o d s  h a b i t a t ,  A la c h u a  C oun ty ,  

F l o r i d a .

IXODES COOKEI PACKARD, 1869 

I x o d e s  c o o k e i  i s  w i d e l y  d i s t r i b u t e d  i n  t h e  U n i t e d  

S t a t e s  (B ishopp  and Trem bley)  and h a s  b ee n  r e p o r t e d  f rom  

Canada by  C o o ley  and K oh ls  ( 1 9 4 5 ) .  However, p u b l i s h e d
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r e p o r t s  i n d i c a t e  t h a t  i t  i s  c o l l e c t e d  more f r e q u e n t l y  i n  t h e  

e a s t e r n  U n i t e d  S t a t e s  th a n  i n  o t h e r  a r e a s .  A cco rd in g  t o  t h e  

above a u t h o r s ,  t h i s  s p e c i e s  h a s  b ee n  fo u n d  a l m o s t  e x c l u s i v e l y  

on w i l d  mammals b u t  B ishopp  and T rem bley  a l s o  showed r e c o r d s  

f rom  man, dog ,  and cow, and C oo ley  and Kohls  r e c o r d e d  i t  f rom  

man and dog .  B ish o p p  and Trembley* s d i s t r i b u t i o n  r e c o r d s  i n ­

c l u d e  F l o r i d a ,  and  T a y lo r  a l s o  c o l l e c t e d  i t  f rom  a dog i n  

M a r io n  C oun ty ,  F l o r i d a .

C o l l e c t i o n s  o f  I x o d e s  c o o k e i  i n  t h e  p r e s e n t  s t u d y  a r e  

shown i n  T ab le  XVII.  Tn a d d i t i o n  t o  t h e s e  r e c o r d s ,  30 

I x o d e s  l a r v a e  t h a t  p o s s i b l y  b e l o n g  to  t h i s  s p e c i e s ,  w ere  c o l ­

l e c t e d  from a F l o r i d a  r a c c o o n ,  b u t  t h e s e  l a r v a e  have  n o t  b e e n  

p o s i t i v e l y  i d e n t i f i e d *  T here  a r e  no keys  to  t h e  l a r v a e  of  

N o r th  American t i c k s  and no known l a r v a e  o f  t h i s  s p e c i e s  w ere  

a v a i l a b l e  f o r  c o m p a r i so n .

I n  view o f  th e  r e l a t i v e l y  l a r g e  number o f  known h o s t s  f o r  

I x o d e s  c o o k e i  exam ined  i n  t h i s  s t u d y ,  i t  i s  c o n c lu d e d  t h a t  

t h i s  s p e c  i e  3  i s  r a r e  i n  n o r t h e r n  F l o r i d a .

IX0D18 TFTANUS BANKS, 1909 

I x o d e s  t e x a n u a  a p p a r e n t l y  c o n f i n e s  i t s  a t t a c k  a l m o s t  en ­

t i r e l y  t o  w i l d  mammals. C o o ley  and K oh ls  (1945} and B ish o p p  

and T rem bley  r e c o r d e d  t h i s  s p e c i e s  from s c a t t e r e d  l o c a t i o n s  

g e n e r a l l y  t h r o u g h o u t  t h e  U n i t e d  g t e t e s .  The l a t t e r  a u t h o r s  

a l s o  showed t h r e e  c o l l e c t i o n s  f rom  F l o r i d a ,  and. T a y lo r  r e ­

co rd ed  t h i s  t i c k  f rom  a r a c c o o n  i n  C i t r u s  C oun ty ,  F l o r i d a .
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TABLE XVII

COLLECTIONS OF IXODES COOKEI PACKARD 
IN NOETHER^ FLORIDA

D ate H o s t L o c a t i o n H a b i t a t
Number o f  t i c k s  

c o l l e c t e d  
Nymphs Fem ales

November 23 , F l o r i d a J e f f e r s o n M e so p h y t ic 1
1950 ra c c o o n County hammock
November 25, F l o r i d a T ay lo r M e so p h y t ic 1
1950 r a c c o o n County hammock
J a n u a r y  17 , F l o r i d a A lachua F la tw o o d s 2
1952 ra c c o o n County

T o t a l s 2 2
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I x o d e s  t e x a n u s  I s  a p p a r e n t l y  n o t  a b u n d a n t  any p l a c e  w i t h i n  

i t s  r a n g e .  C o l l e c t i o n s  made i n  t h i s  s t u d y  a r e  shown i n  

T ab le  XVTII.

HOD! 3 SCAPULAR IS  SAY, 1821 

Morgan was t h e  f i r s t  w o rk e r  t o  a t t e m p t  a s t u d y  o f  t h e  

b i o l o g y  o f  I x o d e s  a c a p u l a r i s . He c a l l e d  t h e  t i c k  I x o d e s  

r l c i n u s  L. b u t  i t  i s  now known t h a t  t h e  s p e c i e s  he s t u d i e d

was I x o d e s  s c a p u l a r i s . H is  a t t e m p t s  t o  r e a r  t h i s  t i c k  

u n d e r  l a b o r a t o r y  c o n d i t i o n s  w ere  n o t  s u c c e s s f u l .  How e v e r ,

P r o f e s s o r  Morgan d i d  c o n t r i b u t e  t o  t h e  h o s t  l i s t  o f  t h i s  

s p e c i e s .  H u n te r  and Hooker added  t o  t h e  h o s t  l i s t  and  

m e n t io n e d  t h a t  i t  i s  a b u n d a n t  on dogs  i n  F l o r i d a ,  w here  

some o f  t h e i r  c o l l e c t i o n s  w ere  made. Hooker (1908) a l s o  

a t t e m p t e d  t o  r e a r  t h i s  s p e c i e s  b u t  was n o t  s u c c e s s f u l .  The 

same a u t h o r  (H ooker ,  1909) gave  t h e  d i s t r i b u t i o n  o f  I x o d e s  

s c a p u l a r i s  a s  i t  was known i n  1909.
mmiimwiiirwii i frT irn wriwuiM tw ii» i m im m

Hooker e t  a l .  were t h e  f i r s t  w o rk e r s  t o  r e a r  I x o d e s  

s c a p u l a r i s  i n  t h e  l a b o r a t o r y .  The l i f e  h i s t o r y  i n f o r m a t i o n  

r e p o r t e d  on t h i s  s p e c i e s  was o b t a i n e d  u n d e r  l a b o r a t o r y  co n ­

d i t i o n s  i n  T e x a s .  I t  i s  i n t e r e s t i n g  to  n o t e  t h a t  two o f  

th e  en g o rg ed  f e m a le s  u se d  i n  t h e i r  l a b o r a t o r y  s t u d i e s  w e re  

c o l l e c t e d  a t  H aw th o rn e ,  F l o r i d a .  T h e i r  p a p e r  c o n t a i n s  t h e

o n l y  p u b l i s h e d  d a t a  on d e t a i l s  o f  t h e  l i f e  h i s t o r y  o f  I x o d e s  

s c a p u l a r i s .

S in c e  1912 b r i e f  n o t e s  on t h i s  s p e c i e s ,  r e f e r r i n g



TABI.'. X V III

COLLECTIONS OF IXODES TEXANUS BANKS 
IN NOETHlERN E l o r I d a

D ate H o s t L o c a t i o n H a b i t a t
Number o f  t i c k s  

c o l l e c t e d  
Nymphs Femaie s

December
1949

5, F l o r i d a
r a c c o o n

A lach u a
County

F la tw o o d s 1

December
1949

26, S o u th e rn
fo x
s q u i r r e l

T a y lo r
C ounty

F Ia tw o o d s 24

J a n u a r y  
1950

28, F l o r i d a
r a c c o o n

Alachua
County

F la tw o o d s 1

Septem ber
1950

12, F l o r i d a
r a c c o o n

Alach ua 
County

F la tw o o d s 1

J a n u a r y
1952

17, F l o r i d a
r a c c o o n

A lachua
Gounty

F l a t o o d s 4

T o t a l s 24 ?
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p r i m a r i l y  t o  h o s t  r e l a t i o n s h i p s  and d i s t r i b u t i o n ,  have  b e e n  

p u b l i s h e d  by  a  number o f  a u t h o r s .  The more i m p o r t a n t  o f  

t h e s e  r e f e r e n c e s  a r e  L a r r o u o s e  e t  a l . , H ix so n  ( 1 9 4 1 ) ,  T r a v i s  

( 1 9 4 1 ) ,  B ishopp  and T rem bley ,  C o o ley  and K ohls  ( 1 9 4 5 ) ,  

B ren n a n  ( 1 9 4 5 a . ) ,  Eads  (1 9 4 9 ) ,  and M a r i a n .  T a y lo r  s t u d i e d  

t h e  h o s t  r e l a t i o n s h i p s ,  m o s t l y  o f  t h e  a d u l t  s t a g e ,  and t h e  

d i s t r i b u t i o n  o f  I x o d e s  s c a p u l a r l s  i n  F l o r i d a  ( u n p u b l i s h e d  

t h e s i s ) »

Economic I m p o r t a n c e  

I x o d e s  s c a p u l a r i s  i s  one o f  th e  most  p r e v a l e n t  and m ost  

i m p o r t a n t  t i c k s  i n  n o r t h e r n  F l o r i d a .  A l th o u g h  i t  I s  n o t  

known to  be a v e c t o r  o f  any d i s e a s e  i n  n a t u r e ,  i t s  abun­

dance  and w id e  r a n g e  o f  h o s t s  among t h e  l a r g e r  mammals, i n ­

c l u d i n g  man, makes t h i s  s p e c i e s  a  v e r y  i m p o r t a n t  p e s t#

D i s t r i b u t i o n

T a y lo r  showed I x o d e s  s c a p u l a r l s  to  b e  p r e s e n t  t h r o u g h ­

o u t  F l o r i d a .  C oo ley  and K oh ls  (1945)  and B ish o p p  and  

T rem bley  gave  t h e  d i s t r i b u t i o n  i n  o t h e r  a r e a s .  The l a t t e r  

a u t h o r s  r e p o r t e d  t h i s  s p e c i e s  f ro m  Canada t o  F l o r i d a ,  a s  

f a r  w e s t  a s  T ex as ,  and  s o u th  i n t o  M ex ico .  I t  h a s  n o t  been  

r e p o r t e d  f rom  t h e  V7@st c o a s t  o f  t h e  U n i t e d  S t a t e s  n o r  f rom  

t h e  n o r t h  c e n t r a l  s t a t e s .  A su rv e y  of p u b l i c a t i o n s  on t i c k s  

i n  v a r i o u s  S o u th  Am erican  c o u n t r i e s  d i d  n o t  r e v e a l  t h e  p r e s ­

e n c e  o f  I x o d e s  s c a p u l a r i s  ( Aragao 1936, 1 9 3 8 ) .
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The v a r i o u s  r e p o r t s  on i t s  d i s t r i b u t i o n  p o i n t  t o  t h e  

c o n c l u s i o n  t h a t  i t  i s  n o t  v e r y  a b u n d a n t  e x c e p t  i n  t h e  e x ­

t rem e  s o u t h e r n  U n i t e d  S t a t e s ,  and  e s p e c i a l l y  i n  F l o r i d a .

T h i s  i s  p r o b a b l y  t h e  p r i n c i p a l  r e a s o n  t h a t  I x o d e s  s c a p u l a r l s  

h a s  n o t  r e c e i v e d  a g r e a t  d e a l  o f  a t t e n t i o n  from o t h e r  

w o r k e r s .

L i f e  C y c le

S e a s o n a l  A c t i v i t y  o f  t h e  A d u l t . B ish o p p  and Trem bley  

r e p o r t e d  t h a t  t h e  a d u l t  o f  I x o d e s  s c a p u l a r l s  had b e e n  t a k e n  

f rom  h o s t s  e v e r y  month o f  t h e  y e a r  i n  t h e  S o u th  by w o rk e r s  

o f  t h e  U n i t e d  S t a t e s  D epar tm ent  o f  A g r i c u l t u r e .  D ur ing  f o u r  

y e a r s  o f  i n t e n s i v e  c o l l e c t i n g  i n  t h e  p r e s e n t  s t u d y ,  no r e c ­

o r d s  o f  t h e  a d u l t  w ere  o b t a i n e d  i n  J u l y  and A u g u s t ,  and o n ly  

one i n  J u n e .  I n  view o f  t h e s e  f i n d i n g s ,  I t  seems l i k e l y  

t h a t  r e c o r d s  f o r  J u n e ,  J u l y ,  and  A ugus t  a r e  p r o b a b l y  a r e ­

s u l t  o f  u n u s u a l  c i r c u m s t a n c e s ,  r a t h e r  t h a n  norm al  h o s t -  

s e e k i n g  a c t i v i t y  o f  t h e  t i c k .

I n  one e x p e r i m e n t  a male  and a f e m a le  t h a t  had b een  

r e a r e d  i n  t h e  l a b o r a t o r y  w e re  p l a c e d  on a  dog i n  J u l y .  The 

f e m a le  a t t a c h e d  and e n g o rg e d ,  b u t  th e  m ale  r e f u s e d  to  m ate  

w i th  t h e  f e m a le  and r e p e a t e d l y  f e l l  f rom  t h e  h o s t .  As w i l l  

be d i s c u s s e d  l a t e r ,  s t u d i e s  on t h e  b e h a v i o r  o f  t h i s  s p e c i e s  

i n d i c a t e  t h a t  t h e  a d u l t  does  n o t  s e e k  a  h o s t  d u r i n g  t h e  h o t  

summer m o n th s .

I n  o r d e r  t o  d e t e r m i n e  t h e  s e a s o n a l  c y c l e  o f  t h e  a d u l t ,
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c o l l e c t i o n s  w e re  made a t  w ee k ly  i n t e r v a l s  on a  h e rd  o f  d a i r y  

c a t t l e  n e a r  G a i n e s v i l l e ,  F l o r i d a  from J u l y  28, 1951, t h r o u g h  

J u l y  25,  1952, and from Sep tem ber  16, 1952, t h r o u g h  J a n u a r y  

31,  1953. The d a t a  a r e  shown i n  Table  XIX# A l l  t i c k s  w ere  

c o l l e c t e d  from each  a n im a l  a t  e v e ry  c o l l e c t i n g  p e r i o d .

Months d u r i n g  w hich  no I x o d e s  s c a p u l a r  i s  were  found  on t h e  

cows w ere  o m i t t e d  f rom  th e  t a b l e .  The n e g a t i v e  m on ths  were  

J u l y  and August 1951 and A p r i l ,  May, J u n e ,  and J u l y  1952.

No c o l l e c t i o n s  w ere  made d u r in g  A ugust  1952,

The d a t a  show t h a t  d u r i n g  b o t h  s e a s o n s  t h e  f i r s t  t i c k  

v/as found  I n  th e  l a t t e r  p a r t  o f  S e p te m b e r .  At l e a s t  one 

a n im a l  i n  t h e  h e r d  was i n f e s t e d  'with t h i s  t i c k  e a c h  week b e ­

g i n n i n g  Sep tem ber  £1 ,  19 51, th ro u g h  March 21,  1952, and f rom  

Sep tem ber  25 ,  1952, th r o u g h  J a n u a r y  31 ,  1953, when th e  s t u d ­

i e s  w ere  t e r m i n a t e d .  Thus,  th e  s e a s o n  o f  h o s t  s e e k in g  a c ­

t i v i t y  o f  t h e  a d u l t  b eg a n  t h e  l a t t e r  p a r t  o f  Sep tem ber  

d u r i n g  b o th  s e a s o n s .

As shown i n  T ab le  XIX, the  a c t i v i t y  I n c r e a s e d  r a p i d l y  i n  

O c tobe r  and r e a c h e d  a peak  a b o u t  t h e  m id d le  o f  November.  The 

d e c r e a s e  i n  a c t i v i t y  was a l s o  r a t h e r  s h a r p l y  marked i n  Decem­

b e r ,  t h e n  more g r a d u a l  d u r i n g  J a n u a r y ,  F e b r u a r y ,  and March.  

The d a t a  a r e  shown g r a p h i c a l l y  i n  F i g u r e  3.

The d a t a  i n  T ab le  XIX do n o t  show t h e  co m p le te  s e a s o n a l  

c y c l e  o f  t h e  a d u l t .  A c o n s i d e r a b l e  number of c o l l e c t i o n s  

were made from o t h e r  h o s t s  d u r in g  A p r i l  and May; t h e r e f o r e ,  

t h e  a c t i v i t y  s e a s o n  i s  c o n s i d e r e d  t o  be f rom  S ep tem b er  15 to
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D a te  o f  
c o l l e c t i o n

Humber 
o f  cows
examined

T o t a l  number 
o f  t i c k s  

M ales  F em ales  Both
s e x e s

A verage  number 
o f  t i c k s  
p e r  cow 

by  months

1951
S e p t e n t e r El 9 0 1 1 Sep tem ber

£8 9 0 1 1 .1
O c to b e r 6 10 0 7 7 O c to b e r

IS IE 3 17 20
17 9 9 33 42 4 . 6
24 10 14 51 65
31 9 18 76 94

November 7 10 31 115 146 November
14 9 76 258 334
21 9 44 142 186 2 0 .9
20 9 20 88 108

December 5 9 19 57 76 December
12 8 3 17 20
19 9 8 41 49 5 . 4
26 7 7 29 36

1952
J  a n u a ry S 8 8 22 30 J a n u a r y

9 10 11 24 35
16 10 13 16 29 2 .5
28 10 2 10 12
30 10 3 12 15

F e b r u a r y 6 9 7 23 30 F e b r u a r y
14 9 3 13 16
22 9 0 8 8 1 . 5
29 9 0 2 2

March 7 9 0 1 1 March
14 4 1 0 1 . 2
21 9 0 2 2

Sep tem ber 10 0 1 1 S ep tem ber
.1

O c to b e r 15 9 9 65 74 O c to b e r
31 6 70 271 341 27 .7

Hovember 8 7 106 150 256 November
15 7 95 226 321
22 6 36 79 115 3 2 .8
28 8 81 147 228

December 6 7 25 72 97 December
13 6 12 34 46 9 .7
20 8 18 48 60

1953
J a n u a r y 2 6 15 40 53 J a n u a r y



TABLE XIX ( c o n t i n u e d )

CJLLXCTIGHT OF ADULTS OF IXODES GCArULARIC SAY 
FROM A HERD OF DAIRY COWS

Humber T o t a l  number A verage  number
D a te  o f o f  cows o f  t i c k s o f  t i c k s
collect!on exam ined K a le s  F em ales  Bo£E p e r  cow

s e x e s by  m onths

1953
January 10 7 4 21 25 J a n u a r y

17 4 1 6  7 4 . 4
31 3 O i l

May 30 i n  n o r t h e r n  F l o r i d a ,

P or tm an  (1949) r e p o r t e d  t h a t  a d u l t s  o f  I x o d e s  s c a p u l a r l s  

become a c t i v e  i n  M i s s o u r i  when  f a l l  t e m p e r a t u r e s  d ro p  t o  

a ro u n d  45 d e g r e e s  and c o n t i n u e  a c t i v i t y  u n t i l  s p r i n g .  T h is  

t i c k  b e g i n s  a c t i v i t y  a t  much h i g h e r  t e m p e r a t u r e s  i n  n o r t h e r n  

F l o r i d a .  I n  S ep tem ber  1951,  th e  minimum t e m p e r a t u r e  was 69 

d e g r e e s  and t h e  a v e r a g e  f o r  t h e  month was 7 8 .6  d e g r e e s .  The 

f i r s t  r e a d i n g  be low  50 d e g r e e s  a f t e r  t h e  t i c k s  became a c t i v e  

o c c u r r e d  November 3.  I n  S ep tem ber  1952, t h e  minimum te m p e r ­

a t u r e  r e c o r d e d  was 68 d e g r e e s  and th e  a v e r a g e  was 7 6 .8  d e ­

g r e e s  f o r  28 d a y s .  Two days  w ere  n o t  r e c o r d e d  b e c a u s e  o f  a  

f a i l u r e  o f  t h e  h y g r o th e r m o g r a p h . The f i r s t  r e a d i n g  below 50 

d e g r e e s  a f t e r  t h e  t i c k s  became a c t i v e  o c c u r r e d  O c to b e r  21.  

C o l l i n s  ©t a l .  (1949) found t h e  a d u l t s  o f  I x o d e s  s c a p u l a r i s

t o  r e a c h  a peak  o f  abundance  i n  A p r i l  on Long I s l a n d ,  Hew

Y o rk .

M goj jgQ ^en t  o f  t h e  A d u l t . The dog was u t i l i z e d  a s  a h o s t
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F i g u r e  3 ,  S e a s o n a l  a c t i v i t y  o f  t h e  a d u l t  o f  I x o d e s  
s c a p u l a r i s  Say .  T ic k s  c o l l e c t e d  a t  w e e k ly  i n t e r v a l s  f rom  
S ep tem ber  th r o u g h  M arch,  1951-52  and f rom  S ep tem ber  th r o u g h  
J a n u a r y ,  1952-53  f rom  t h e  same h e r d  o f  d a i r y  cows.
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i n  a l l  t e s t a  c o n d u c ted  on en g o rg em en t  o f  t h e  a d u l t s  o f  

I x o d e s  a o a p u l a r i s . The minimum engorgem en t  p e r i o d  was 

found  to  he s i x  days  and t h e  maximum was 20 d a y s .  The d a t a  

a r e  shown i n  T ab le  XX.

Hooker e t  a l .  s t u d i e d  engorgem en t  o f  t h i s  s p e c i e s  on 

t h e  cox?. The r e s u l t s  o b t a i n e d  by t h e s e  w o rk e r s  i n d i c a t e d  

t h a t  m a t in g  d id  n o t  s h o r t e n  t h e  engo rgem en t  p e r io d *  They 

c i t e d  two exam ples  i n  w h ich  two f e m a l e s ,  b o t h  o f  w h ich  

m ated  w h i l e  on t h e  h o s t ,  r e m a in e d  a t t a c h e d  21 and 28 d a y s  

r e s p e c t i v e l y  w i t h o u t  becom ing  f u l l y  e n g o rg e d .  One of t h e s e  

t i c k s  was ru b b ed  o f f  b y  t h e  h o s t  and t h e  o t h e r  was s lo u g h e d  

o f f .  The minimum p e r i o d  o f  engo rgem en t  r e c o r d e d  b y  t h o s e  

w o rk e r s  was e i g h t  d a y s .

R e s u l t s  i n  t h i s  s t u d y  show t h a t  m a t i n g  d id  i n f l u e n c e  t h e  

d u r a t i o n  o f  t h e  engo rgem en t  p e r i o d .  The d a t a  i n  T ab le  XX 

show t h a t  i n  a l l  t e s t s  where  a t i c k  had b e e n  a t t a c h e d  f o r  a t  

l e a s t  s i x  d a y s  b e f o r e  m a t in g ,  engo rgem en t  was c o m p le te d  i n  

from one to  t h r e e  d a y s  a f t e r  m a t in g  to o k  p l a c e .  T ick s  t h a t  

were m ated  t h e  d a y  t h e y  a t t a c h e d  a l l  e n g o rg ed  w i t h i n  t h e  

n a r ro w  r a n g e  o f  s i x  t o  t e n  d a y s .  T hree  t i c k s  t h a t  n e v e r  

m a ted  r e q u i r e d  16 t o  17,  £0,  and 21 days  r e s p e c t i v e l y  f o r  

en g o rg e m e n t .  Two t i c k s  t h a t  had b e e n  a t t a c h e d  f o r  two d ay s  

p r i o r  t o  m a t in g  b o th  d ro p p e d  en g o rg ed  s i x  d a y s  l a t e r ,  r e ­

q u i r i n g  a t o t a l  o f  e i g h t  d ays  b e tw e e n  a t t a c h i n g  and d r o p p i n g .

r r e o v l p o s i t i o n . I n  p r e p a r a t i o n  f o r  egg l a y i n g  t h e  e n ­

g o rg e d  t i c k  may wedge i t s e l f  i n t o  t h e  s p a c e  b e tw e e n  g r a s s
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TABLE X X

m o m a m m T  o f  to e  a o t l t  o f ix o d es  scapulae i s  say oh dogs

Date t ic k  
put on h ost

Date f i r s t  
coupled  

w ith  male

Date
dropped

Engorge­
ment

period
(days)

Days
between
mating

and
dropping

1952
March 30 March 31 A pril 1 13 1

30 Never A pril 4 or 5 16-17 „

24 March 24 March 30 9 9
A pril 6 A pril 8 A pril 15 8 6

5 Never 26 21 —
Ju ly 5 Never J u ly 24 20
November 8 November 8 November 13 6* 6
December 6 December 14 December 15 10 1

6 8 13 8 6
1955
January 2 January 10 January 12 11 3

2 12 15 12 1
26 26 31 6 6
26 26 31 6 6
26 26 February 4 10 10

♦This t ic k  was f u l l y  engorged and dropped w ithout b ein g  
touched when the dogf s sk in  was r o lle d  s l i g h t ly  during exami­
n a tio n .
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s tem s  a t  t h e  g ro u n d  l e v e l  o r  I t  may c r a w l  b e n e a t h  l e a v e s  o r  

o t h e r  l i t t e r  and come t o  r e s t  on t h e  to p  o f  t h e  s o i l .  Under 

t h e  l a t t e r  c o n d i t i o n s ,  a s m a l l  fo rm  i s  made i n  l o o s e  s o i l s  

by  t h e  f e m a le  and a d e p r e s s i o n  i s  e x c a v a t e d  b e n e a t h  t h e  a n ­

t e r i o r  p a r t  o f  t h e  b o d y .  I n  making t h e  form, a  s m a l l  mound 

o f  s o i l  i s  p i l e d  a l o n g  e a c h  s i d e  o f  t h e  body .

The p r e o v i p o s 1 1 i o n  p e r i o d  o f  t h r e e  sp ec im en s  was r e p o r t e d  

b y  Hooker  ©t a l .  t o  be  15,  16, and 17 days  r e s p e c t i v e l y .  I n  

n o r t h e r n  F l o r i d a ,  th e  p r e o v i p o s i t ! o n  p e r i o d  was found  i n  

t h i s  s t u d y  t o  v a r y  f rom  e i g h t  t o  19 d a y s  under  f i e l d  co n ­

d i t i o n s .  The d a t a  on 38 sp ec im en s  c o l l e c t e d  f ro m  n a t u r a l  

h o s t s  b e t w e e n  O c to b e r  84, 1951,  and March 7 ,  1958, and 

p l a c e d  i n  f i e l d  c a g e s ,  a r e  shown i n  T ab le  XXI. The a v e r ­

age  p r e o v i p o s i t l o n  p e r i o d  was 1 4 .7  d a y s .  The minimum 

p e r i o d  o f  e i g h t  d a y s  o c c u r r e d  i n  O c to b e r  and th e  maximum o f  

19 d ay s  o c c u r r e d  b o th  i n  November and J a n u a r y .

T e m p e ra tu re  p r o b a b l y  h a s  an I n f l u e n c e  on th e  p r e o v i p o s i -  

t i o n  p e r i o d  b u t  th e  d a t a  do n o t  show t h i s  c o n c l u s i v e l y .

T ic k s  c o l l e c t e d  on t h e  same d a t e  d i d  n o t  a l l  s t a r t  o v i ­

p o s i t i n g  t h e  same d a t e ,  even when p l a c e d  i n  a d j a c e n t  f i e l d

c a g e s .  T h is  i n d i c a t e s  t h a t  o t h e r  f a c t o r s  m ust  have  had  an 

i n f l u e n c e  on p r e o v i p o s i t l o n .

P r e o v i p o s i t i o n  d a t a  on 35 t i c k s  k e p t  i n  p i l l  b o x e s  on 

m o i s t  sand  i n  a s c r e e n e d  i n s e c t a r y  a g r e e d  i n  g e n e r a l  w i t h  

t h e  d a t a  f rom  f i e l d  c a g e s .  Under t h e s e  c o n d i t i o n s ,  th e  p r e ­

o v i p o s i t i o n  p e r i o d  r a n g e d  f ro m  t e n  d a y s  t o  33 d a y s ,  and th e
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TABLE XXI

PEE OVIP0SITION OF IXODES SCAPULARIS SAY 
IN FIELD CAGES

D a te  t i c k s  
c o l l e c t e d

Number
o f

t i c k s

Average
p r e o v i -

p o s i t i o n
p e r i o d
(days )

Average 
d a i l y  

t e m p e r a t u r e  
b y  m on ths

Average  
p r e o v i ­

p o s i t l o n  
p e r i o d  

by  m onths  
(d ay s )

Range
(d ay s )

1951
O c to b e r 24 3 8 . 6 7 4 .9 1 0 .8 8 - 1 4

31 2 1 4 .0
November 14 4 1 6 .7 5 9 .3 1 4 .7 12—19

21 6 1 5 . 3
28 8 1 3 . 3

December 5 3 1 5 .0 6 1 .4 14 .7 11-17
19 2 1 4 .0
30 3 1 5 .0

1952
J a n u a r y 2 3 1 8 .6 5 9 .6 18. 0 16-19

9 1 1 6 .0
F e b r u a r y 6 1 1 7 .0 5 7 .8 1 7 .0 17

14 1 1 7 .0
March 7 1 1 6 .0 6 4 .4 1 6 .0 16

T o t a l s 38 1 4 .7 8 -19

NOTE: The s t a n d a r d  e r r o r  o f  t h e  mean was . 4 4 .



a v e r a g e  was 1 8 .7  d a y s .  Some d i f f e r e n c e s  a r e  to  b e  e x p e c t e d  

b e c a u s e  o f  th e  d i f f e r e n c e s  b e tw e en  t h e  tv/o e n v i r o n m e n t s .

P e r i o d  o f  Q v i p o s i t i o n , s t u d i e s  on t h e  s e a s o n a l  a c t i v i t y  

o f  t h e  a d u l t  o f  I x o d e s  s c a p u l a r l s  showed t h a t  en g o rg ed  t i c k s  

w ere  f i r s t  found  on h o s t s  a b o u t  O c to b e r  15, b o t h  i n  1951 and 

i n  1952. The f i r s t  eggs  f rom  t h e s e  t i c k s  were  d e p o s i t e d  i n  

f i e l d  c a g e s  a b o u t  t h e  t h i r d  week i n  O c to b e r  o f  b o t h  y e a r s .

T ic k s  i n  f i e l d  c a g e s  w ere  u s u a l l y  n o t  d i s t u r b e d  d u r i n g  

o v i p o s i t i o n .  However, one o b s e r v a t i o n  showed t h a t  a t i c k  

t h a t  b egan  o v i p o s i t i o n  November 12, 1952, d e p o s i t e d  i t s  

l a s t  ogg be tw een  F e b r u a r y  12 and 15, 1953. This  was an o v i ­

p o s i t i o n  p e r i o d  o f  t h r e e  raonths .  D e t a i l e d  o b s e r v a t i o n s  on 

o v i p o s i t i o n  w ere  made i n  t h e  i n s e c t a r y .  These  d a t a  w i l l  be  

d i s c u s s e d  u nder  a s e p a r a t e  head ing#

S in c e  t h e  p eak  o f  a c t i v i t y  o f  t h e  a d u l t  o c c u r r e d  ab o u t  

November 15, t h e  p ea k  o f  o v i p o s i t i o n  p r o b a b l y  o c c u r r e d  b e ­

tween  December 1 and December 15. T h is  i s  c a l c u l a t e d  on th e  

b a s i s  o f  t h e  a v e r a g e  p r e o v i p o s i t l o n  p e r i o d  o f  a p p r o x i m a t e l y

two weeks shown i n  t h e  p r e c e d i n g  s e c t i o n .  O v i p o s i t i o n  p r o b ­

a b l y  c o n t i n u e s  i n t o  J u n e ,  and p o s s i b l y  e a r l y  J u l y ,  s i n c e  a 

few t i c k s  en go rge  and d ro p  i n  May.

I n c u b a t i o n  o f  E g g s . Hooker e t  a l .  r e p o r t e d  t h a t  eggs  

d e p o s i t e d  J a n u a r y  6 ,  i n  T exas ,  s t a r t e d  h a t c h i n g  March 17# 

T h is  was a t o t a l  o f  72 d a y s .  The a v e ra g e  d a i l y  t e m p e r a t u r e  

d u r i n g  t h a t  p e r i o d  was 62 d e g r e e s  F a h r e n h e i t #



96

T a b le  XXII shows d a t a  on t h e  i n c u b a t i o n  p e r i o d  o f  eggs  

i n  f i e l d  c a g e s  f rom 31 t i c k s  c o l l e c t e d  b e tw een  O ctober  31, 

1 9 5 1 ,  mid March 22 ,  1952, i n  n o r t h e r n  F l o r i d a .  The a v e ra g e  

i n c u b a t i o n  p e r i o d  was 8 1 .2  d a y s ,  w i t h  a rang© o f  62 to  89 

d a y s .  Eggs d e p o s i t e d  d u r i n g  December had the  l o n g e s t  i n ­

c u b a t i o n  p e r i o d ,  find th o s e  d e p o s i t e d  i n  March had th e  

s h o r t e s t  x je r iod .

D a ta  on t h e  I n c u b a t i o n  o f  30 egg m asses  i n  th e  i n s e c ­

t a r y  was v e r y  s i m i l a r  t o  t h a t  i n  f i e l d  c a g e s  f o r  th e  same 

p e r i o d .  These  d a t a  a r e  i n c l u d e d  (T a b le  X X I I I } i n  o r d e r  t o  

show th e  a p p a r e n t  e f f e c t  o f  h i g h e r  t e m p e r a t u r e s  i n  r e d u c i n g  

th e  i n c u b a t i o n  p e r i o d .  F i v e  egg  m a sse s  d e p o s i t e d  i n  t h e  

i n s e c t a r y  d u r i n g  March 1952 had an a v e r a g e  i n c u b a t i o n  p e r i o d  

o f  5? d a y s ,  w i t h  a  r a n g e  o f  49 to  61 d a y s .  TV/o egg  m a sse s  

d e p o s i t e d  i n  A p r i l  had  an a v e r a g e  i n c u b a t i o n  p e r i o d  of  41 

d a y s ,  w i t h  a  r a n g e  o f  37 to  45 d a y s .  The a v e r a g e  d a i l y  tem­

p e r a t u r e  f o r  May 1952 was 7 7 . 3  d e g r e e s  and th e  a v e r a g e  f o r  

•Tune 1952 was 8 1 . 3  d e g r e e s .  These  d a t a  show t h a t  t h e  e g g s

d e p o s i t e d  i n  A p r i l ,  on an a v e r a g e ,  h a t c h e d  i n  l e s s  t h a n  h a l f

t h e  t im e  r e q u i r e d  by  eg g s  d e p o s i t e d  i n  November and December.

S e a s o n a l  A c t i v i t y  o f  t h e  L a r v a . Engorged  t i c k s  began  

d r o p p i n g  f ro m  t h e i r  h o o t s  b e tw e e n  O c to b e r  1 and O c to b e r  15 .  

The e a r l i e s t  h a t c h i n g  of eggs  r e c o r d e d  i n  t h i s  s tu d y  o c c u r r e d  

December 28, 1 951 .

S u f f i c i e n t  d a t a  w ere  n o t  o b t a i n e d  t o  a l l o w  a p o s i t i v e  

s t a t e m e n t  a s  t o  t h e  t im e  t h a t  t h e s e  l a r v a e  b e g a n  h o s t - s e e k i n g
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TABLE X I I I

INCUBATION OF EGGS OF IXODES 9CAPULARIS SAY
ITT FIELD CA&FS

D ate
o v i p o s i t i o n

b e g a n

Number
o f

t i c k s

Average
I n c u b a t i o n

p e r i o d
(d ay s )

A verage  
d a i l y  

t e m p e r a t u r e  
by  months

Average  
i n c u b a t i o n  
p e r i o d  b y  

m onths  
(d ay s )

Range
(d ay s )

1951
O c to b e r 31 1 83 7 4 .9 8 3 .0 83
November 1 2 82

13 2 7 9 .5 5 9 .3 8 0 . 2 7 7 -8 2
27 1 78

December 2 2 78
3 1 83
4 4 86

10 3 0 7 .7 6 1 .4 8 5 .0 78 -89
11 4 8 6 .5
21 2 84

1952
J a n u a r y 1 1 79

13 3 7 2 .7
19 1 78 5 9 .6 7 6 .5 7 2 -8 3
20 2 77
24 1 83

March 22 1 62 6 4 . 4 6 2 .0 62

T o t a l s 31 8 1 . 2 62-89

NOTE; The s t a n d a r d  e r r o r  o f  tii© mean w as  1 . 0 7 .
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TABLE X X III

INCUBATION OF EGOS OF IXODES SCAPULARIS SAT 
III A SCREENED INSECTARY

D ate
o v i p o s i t i o n

beg an

Number
o f

t i c k s

A verage
i n c u b a t i o n

p e r i o d
(d a y s )

Average  
d a i l y  

t e m p e r a t u r e  
b y  months

A verage  
i n c u b a t i o n  
p e r i o d  by  

m onths  
{days )

Range 
( d ay s )

1951
O c to b e r 26 1 7 1 .0 7 4 .9 7 1 .0 71
November 1 1 6 8 .0

10 1 7 7 .0
14 1 8 3 .0
15 1 8 5 .0 5 9 . 3 8 2 .6 68 -9 4
16 1 8 9 . 0
28 1 9 4 .0

December 1 1 8 3 .0
2 4 8 5 . 0
3 2 8 9 .5

18 1 8 7 .0 6 1 .4 8 6 . 5 8 3 -9 2
21 1 9 0 .0
24 1 8 6 .0

1952
J a n u a r y 7 1 8 4 . 0

8 1 8 2 . 0
10 1 8 1 .0
12 1 8 0 .0 5 9 .6 7 9 .1 74 -8 4
21 1 7 4 .0
26 1 7 4 .0

March 5 2 5 9 . 5
11 1 5 9 .0
12 1 5 8 .0 6 4 .4 5 7 .0 4 9 -6 1
30 1 4 9 .0

A p r i l 10 1 4 5 .0
28 1 3 7 .0 6 6 .6 4 1 .0 37 -4 5

T o t a l s 30 7 5 . 8 3 7 -9 4



a c t i v i t y .  T h i s  was due p r i m a r i l y  t o  th e  f a c t  t h a t  t h e  o n ly  

h o s t  known a t  th e  t im e  w as  i n  h i b e r n a t i o n  when t h e  l a r v a e  

h a t c h e d .  T h i s  h o s t  was t h e  b r o a d - h e a d e d  s k i n k ,  w h ich  w i l l  

b e  d i s c u s s e d  l a t e r .  However,  o b s e r v a t i o n s  w ere  made on t h e  

a c t i v i t i e s  o f  t h e  l a r v a e  i n  th e  f i e l d  c a g e s .  Eggs w ere  

h a t c h i n g  w e l l  by J a n u a r y  3, 1952 .  The l a r v a e  became v e r y  a c ­

t i v e  on J a n u a r y  6, when d i s t u r b e d .  The t e m p e r a t u r e  a t  t h a t  

t im e  was 64 d e g r e e s .  Between J a n u a r y  15 and F e b r u a r y  5, 

l a r v a e  w ere  o b s e rv e d  t o  b e  a c t i v e  b o t h  i n  f i e l d  c a g e s  and 

i n  t h e  i n s e c t a r y  w i t h  t h e  t e m p e r a t u r e  r a n g i n g  f rom  50 d e ­

g r e e s  t o  72 d e g r e e s .

The f i r s t  l a b o r a t o r y  i n f e s t a t i o n  t r i a l  was made on J a n u ­

a r y  15 ,  1952 ,  u s i n g  a c o t t o n  mouse as  a  t e s t  a n i m a l .  T h is  

t r i a l  and two a d d i t i o n a l  t r i a l s  w i th  t h i s  h o s t ,  on J a n u a r y  

21 and F e b r u a r y  5 r e s p e c t i v e l y ,  w e re  f a i l u r e s .  The f a i l u r e  

o f  t h e  t i c k s  t o  a t t a c h  was p r o b a b l y  due t o  t h e  f a c t  t h a t  t h e  

c o t t o n  mouse i s  n o t  a p r e f e r r e d  h o s t  o f  th e  l a r v a  o f  t h i s  

t i c k .  Two s u c c e s s f u l  l a b o r a t o r y  i n f e s t a t i o n s  were o b t a i n e d  

on F e b r u a r y  12 u s i n g  t h e  s o u t h e r n  g o ld e n  mouse a s  a  h o s t .

These o b s e r v a t i o n s  on l a r v a l  a c t i v i t y  and s u c c e s s f u l  

l a b o r a t o r y  i n f e s t a t i o n s  do n o t  p ro v e  t h a t  th e  l a r v a e  w ere  

a c t i v e l y  s e e k i n g  h o s t s  i n  n a t u r e  a t  t h a t  t im e ,  b u t  t h e y  s u g ­

g e s t  t h a t  t h e  l a r v a e  would  p r o b a b l y  have  a t t a c h e d  t o  a h o s t  

i n  J a n u a r y  and F e b r u a r y  i f  t h e  o p p o r t u n i t y  had o c c u r r e d .

The e a r l i e s t  r e c o r d  o f  t h e  l a r v a  f ro m  a h o s t  was March
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10,  1350.  T h is  c o l l e c t i o n  was made i n  Lake C o u n ty ,  w h ich  i s  

i n  c e n t r a l  F l o r i d a .  The e a r l i e s t  r e c o r d  i n  n o r t h e r n  F l o r i d a  

was A p r i l  22 , 1350 .  T a b le  XXIV shows c o l l e c t i o n s  o f  t h e  l a r ­

v a e  f rom  two o f  t h e i r  p r i n c i p a l  h o s t s  d u r i n g  1352 .  The l a s t  

l a r v a  was c o l l e c t e d  on A ugust  29.  L a r v a l  a c t i v i t y  p r o b a b l y  

e x t e n d s  i n t o  S ep te m b e r .

Now t h a t  some o f  t h e  p r i n c i p a l  h o s t s  o f  t h e  l a r v a  a r e  

known, f u t u r e  s t u d i e s  w i l l  show th e  s e a s o n a l  c y c l e  more a c ­

c u r a t e l y .  T e n t a t i v e l y ,  t h e  s e a s o n a l  c y c l e  o f  t h e  l a r v a  i s  

c o n s i d e r e d  t o  b e  from J a n u a r y  t h r o u g h  S ep te m b e r .

E ngorgem en t  o f  t h e  L a r v a . T a b le  XXV shows t h e  e n g o r g e ­

ment p e r i o d  o f  736 l a r v a e  o f  I x o d e s  s c a p u l a r l s  on v a r i o u s  

h o s t s .  Hooker e t  a l .  eng o rg ed  l a r v a e  o f  t h i s  s p e c i e s  on a 

cow and r e p o r t e d  an engo rgem en t  p e r i o d  of t h r e e  to  n i n e  

d a y s .

The d a t a  i n  T ab le  XXV i n d i c a t e  t h a t  t h e  engo rgem en t  

p e r i o d  m ig h t  v a r y  w i t h  d i f f e r e n t  h o s t s .  However, t h e  num­

b e r  o f  t i c k s  shown f o r  some o f  t h e  h o s t s  i s  n o t  s u f f i c i e n t  

t o  j u s t i f y  d e f i n i t e  c o n c l u s i o n s  a t  t h i s  t im e .  The minimum 

p e r i o d  o f  f o u r  days  o c c u r r e d  on t h e  g o l d e n  mouse and th e  

maximum o f  16 days  o c c u r r e d  on b o t h  t h e  C a r o l i n a  a n o l e  and 

th e  b r o a d - h e a d e d  s k i n k .

M o l t i n g  o f  t h e  L a r v a . At an  a v e r a g e  t e m p e r a t u r e  o f  

7 7 .1 9  d e g r e e s  F a h r e n h e i t  d u r i n g  May, Hooker e t  a l .  f o u n d  

t h e  m o l t i n g  p e r i o d  o f  th e  l a r v a  t o  be  f rom  23 t o  31 d a y s .  

T a b le  XXVI shows d a t a  on m o l t i n g  p e r i o d s  o f  198 l a r v a e  I n
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TABLE XXIV

COLLECTION OF LARVAE AND NT-IFF OF IXODT? C;
ON GROUND SKINKS AND BROAD-HEADED RKTIK

SCAPULAEIS SAY 
T§ogo

V - k -  9

T o t a l Average T o t a l Average
Month Humber numb e r number number number

o f  s k i n k s o f  l a r v a e o f  l a r v a e o f  nymphs o f  nymphs
examined c o l l e c t e d p e r  s k in k c o l l e c t e d p e r  s k i n k

F e b r u a r y 1 0 0.0 0 0.0March 5 0 0.0 0 0.0A p r i l 0 0 0.0 Q 0.0May 20 149 7 . 4 3 oJune 14 28 2 .0 12 oo •J u l y 6 7 1 . 2 5 0-8
August 23 3 o-i 6 0 . 3
Sep tem ber 6 0 0.0 1 0 . 2
O c to b e r 6 0 0.0 0 0.0Notember 4 0 0.0 0 0.0
T o t a l s 85 187 2 . 2 27 . 3



1 0 2

TABLE XXV

ENGORGEMENT OF LARVAE OF IXODES SCA?OTARIS SAY, 1952

D a te  h o s t  
i n f e s t e d

H o s t T o t a l
A verage  

engorgem en t  
p e r i o d  by 

h o s t s  (d ay s )

Rang©
( d a y s )

F e b r u a r y G olden  mouse 3
Mar eh Golden mouse 6 5 .9 4 -9
March C a r o l i n a  a n o le 13
A p r i l C a r o l i n a  a n o l e 4 14. 2 13-16
J u n e Ground s k i n k 1 6 . 0 6
J u l y Bro a d -h e a d e d

s k i n k 709 8 . 8 6-16
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TABLE XXVI

MOLTIIJG OF LARVAE OF IXODES SCAPPLARIS SAY 
IN' FIELD CAGES, 1302

Month t i c k s  
d ro p p ed  
en g o rg ed

Humber o f  
l a r v a e  d ropped

A verage  m o l t i n g  
p e r i o d  (d a y s )

Range
(d ay s )

J u l y 149 31 * 6 20-27
A ugus t 49 2 1 .2 20-26

T o t a l s 198 2 1 .5 20-27

HOTE: The s t a n d a r d  e r r o r  o f  t h e  mean w as  . 0 8 ,



1 0 4

f i e l d  c a g e s  i n  n o r t h e r n  F l o r i d a  d u r i n g  th e  sunnier o f  1952.

The t i c k s  d ro p p ed  d u r i n g  J u l y  and August  when t h e  a v e r a g e  

d a i l y  t e m p e r a t u r e  was 8 0 .8  d e g r e e s  and 7 9 .6  d e g r e e s  r e s p e c ­

t i v e l y .  The minimum m o l t in g  p e r i o d  was 20 d ays  and t h e  max­

imum was 27 d a y s .  The a v e ra g e  f o r  a l l  l a r v a e  was 2 1 .5  d a y s .

D ata  i n  T ab le  XXVII show m o l t i n g  p e r i o d s  i n  t h e  i n s e c ­

t a r y  f o r  l a r v a e  dropped  d u r i n g  t h e  p e r i o d  F e b r u a r y  16, 

t h r o u g h  August  5 ,  1952. These d a t a  a r e  i n c l u d e d  to  show th e  

a p p a r e n t  e f f e c t  o f  t e m p e r a t u r e  on m o l t i n g  o f  t h e  l a r v a e .  One 

l a r v a  t h a t  d ro p p ed  i n  F e b r u a r y  r e q u i r e d  52 d a y s  t o  m o l t .

Geven l a r v a e  t h a t  d ropped  i n  March r e q u i r e d  an a v e r a g e  o f

6 0 .6  d a y s  to  m o l t ,  w i t h  a r a n g e  o f  49 t o  66 d a y s . The d a t a

f o r  J u l y  and August  i n  T ab le  XXVII a r e  v e r y  s i m i l a r  to  t h a t

f o r  t h e  c o r r e s p o n d i n g  months i n  th e  f i e l d  c a g e s .

S e a s o n a l  A c t i v i t y  o f  t h e  Nymph. The e a r l i e s t  r e c o r d  of 

a nymph o f  I x o d e s  s c a p u l a r l s  t a k e n  i n  n a t u r e  d u r i n g  t h i s  

s t u d y  was A p r i l  5 ,  1952. T h is  s p e c im e n  was t a k e n  on a c l o t h  

d r a g .  The d a t e  i s  i n  a g ree m en t  w i th  t h e  t im e  o f  m o l t i n g  of

t h e  f i r s t  l a r v a  I n  r e a r i n g  t e s t ;  t h i s  d a t e  was A p r i l  17, 

1952. T h is  I s  a l s o  a d d i t i o n a l  e v i d e n c e  t h a t  a t  l e a s t  some 

l a r v a e  a t t a c h  t o  h o s t s  i n  J a n u a r y  or  F e b r u a r y .  Nymphs t h a t

had n o t  f e d  d id  n o t  l i v e  th ro u g h  t h e  w i n t e r  i n  s u r v i v a l  

t e s t s .  Thus nymphs t h a t  w e re  c o l l e c t e d  i n  t h e  s p r i n g  d e v e l ­

oped  from l a r v a e  which d ro p p ed  e n g o rg ed  t h a t  s p r i n g .  Lon­

g e v i t y  o f  t h e  l a r v a  and t h e  nymph w i l l  be  d i s c u s s e d  more 

f u l l y  u n d e r  a s e p a r a t e  h e a d i n g .
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TABL  ̂ XXVII

MOLTING OF LARVAE OF IXODF.S SCAPULARIS SAY 
IN A SCREENED INSEOTAKY, 1952

Month t i c k s Numb e r  o f A verage A verage  m o l t i n g  Range
d ro p p ed l a r v a e  d ro p p ed d a i l y p e r i o d  b y  (d a y s )
en g o rg ed by  months t e m p e r a t u r e months  (d a y s )

F e b r u a r y 1 5 7 .8 5 2 .0 52
March 7 6 4 .4 6 0 .6 49 -6 6
May 68 7 7 . 3 2 7 .7 23 -40
J u n e 3 8 1 .3 26 .7 24-29
J u l y 107 8 0 . 8 2 3 .0 20-31
August 23 7 9 .6 2 5 .0 22-29

T o t a l s 209 2 6 . 2 20-66

MOTE: The l a r v a e r e p r e s e n t e d i n  t h i s  t a b l e w ere  e n -
g o rg e d  on t h e  f o l l o w i n g  h o s t s :  g o ld e n  mouse ,  g ro u n d  s k i n k ,
C a r o l i n a  a n o l e ,  b r o a d - h e a d e d  s k i n k .  The a v e r a g e  d a i l y  tem­
p e r a t u r e  f o r  A p r i l  195E, n o t  shown i n  t h e  t a b l e ,  was 6 6 .6  
d e g r e e s .
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D u r i n g  1952 nymphs were  t a k e n  i n  n a t u r e  e v e r y  month f ro m  

A p r i l  t h ro u g h  November. C o l l e c t i o n s  from s k i n k s  d u r in g  1952 

( s e e  T ab le  XXIV) i n d i c a t e  t h a t  nymphs a r e  m ost  a c t i v e  d u r in g  

J u n e ,  J u l y ,  and A ugus t .  However, as  i n  t h e  c a s e  o f  t h e  l a r ­

v a l  c y c l e ,  more d a t a  a r e  needed  t o  show t h e  nympha1 c y c l e

a c c u r a t e l y .

Engorgem ent o f  t h e  Nymph. A l l  t e s t s  on engorgem en t  o f  

nymphs -were c o n d u c te d  w i th  t h e  b r o a d - h e a d e d  s k i n k .  T h is  i s

one of  t h e  p r e f e r r e d  n a t u r a l  h o s t s .  The d a t a  a r e  shown i n  

T a b le  XXVTII.

There  i s  an i n d i c a t i o n  t h a t  t e m p e r a t u r e  m ig h t  a f f e c t  t h e  

en g o rg em en t  p e r i o d ;  how ever ,  more d a t a  a t  low t e m p e r a t u r e s  

a r e  needed  t o  show t h i s  c o n c l u s i v e l y .  The minimum e n g o r g e ­

ment p e r i o d  of  se v en  days  o c c u r r e d  i n  b o t h  J u l y  and A ugust  

and t h e  maximum o f  20 days  o c c u r r e d  i n  November. The r a n g e  

i n  November was 17 to  20 d a y s .  The a v e r a g e  en gorgem en t  

p e r i o d  f o r  J u l y  end August  was n i n e  and n i n e  t e n t h s  d ay s  

and i n  November t h e  a v e r a g e  was 1 8 .4  d a y s .

Hooker e t  a l .  r e p o r t e d  a r a n g e  o f  t h r e e  t o  e i g h t  days  

f o r  en g o rg em en t  o f  nymphs on t h e  cow,

J o l t i n g  o f  t h e  Nymph. D a ta  on t h e  m o l t i n g ,  i n  f i e l d  

c a g e s , o f  82 nymphs t h a t  d ro p p e d  en gorged  f rom  J u n e  th r o u g h  

S ep tem ber  1952 a r e  shown i n  Table  XXIX. The m o l t i n g  of  m a le s

and f e m a l e s  I s  shown s e p a r a t e l y .

Hooker e t  a l .  o b s e rv e d  t h e  m o l t i n g  o f  14 nymphs.  These
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TABLE XXVTII

ENGORGEMENT OF NYMPHS OF IXODES SCAPULARIS SAY, 1 9 5 2

Number o f A v e ra g e A v e r a g e R ange
M onths t i c k s d a i l y e n g o r g em en t ( d a y s )

e n g o r g e d te m p e r a tu r e  p e r i o d  ( d a y s )

J u l y 26 8 0 . 8 8 . 9 7 - 1 1
August 76 7 9 . 6 1 0 . 2 7 - 1 9
November 5 6 1 . 3 1 8 . 4 1 7 - 2 0

T o t a l s 107 10 •  2 7 - 2 0



l o a

TABLE XXIX

MOLTING- OF NYMPHS OF IXODES SCAPULARIS SAY 
IN FIELD CAGES, 1952

Month T o t a l s  Average  Average  r a o l t i n g  Range 
t i c k  b y  m onths  d a i l y  p e r i o d  by (d a y s )

d ro p p ed  Male f e m a le  t e m p e r -  m onths  (d a y s )  Male Fem ale  
e n g o rg e d  a t u r e  Male Female B o th

s e x e s

J u n e 3 0 8 1 . 3 3 2 .3 — 30-34 ——
J u l y 10 8 80 .8 3 1 .3 3 2 .4 3 1 .8 29 -33 3 2 -3 3
August 19 23 7 9 .6 3 0 .9 3 3 .3 3 2 .2 3 0-32 30-36
S ep tem ber 4 16 7 6 .8 2 8 .2 3 2 .9 3 1 .9 28-29 29-46

T o t a l s 36 47 CO•o 3 2 .9 3 2 .0 28-34 29-46

NOTE: The s t a n d a r d  e r r o r  o f  t h e  mean f o r  m a le s  was
25, f o r  f e m a l e s  1 . 0 2 ,  and f o r  b o t h  s e x e s  *23*
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w o rk e r s  found  a r a n g e  of  25 to  56 days  a t  an  a v e r a g e  d a i l y  

t e m p e r a t u r e  o f  8 2 .7 4  d e g r e e s .  At s l i g h t l y  lo w er  a v e r a g e  

t e m p e r a t u r e s ,  a minimum m o l t i n g  p e r i o d  o f  28 d ay s  and a  

maximum o f  46 days  w ere  o b se rv e d  i n  t h i s  s t u d y .

On November 9,  1952, a  b r o a d - h e a d e d  s k i n k  was i n f e s t e d  

w i t h  16 nymphs, f i v e  o f  w hich  a t t a c h e d  t o  t h e  h o s t .  Two of  

t h e s e  dropped  November 25 w h i l e  s t i l l  o n ly  p a r t l y  e n g o r g e d .  

The o t h e r  t h r e e  nymphs co m p le ted  en g o rg em en t ;  two d ro p p e d  

November 27 and one November 28. Two o f  t h e  f u l l y  en g o rg ed  

nymphs w ere  p l a c e d  i n  a f i e l d  cage  and  t h e  o t h e r  t h r e e  

nymphs w ere  k e p t  on m o i s t  sand  i n  t h e  l a b o r a t o r y .  At t h e  

t im e  o f  w r i t i n g ,  a p p r o x i m a t e l y  f o u r  m on ths  a f t e r  t h e  t i c k s  

d ro p p e d ,  t h e s e  t i c k s  a p p e a r  to  be  i n  good c o n d i t i o n  and none 

o f  them h a s  m o l t e d .  A l th o u g h  t h e  number o f  t i c k s  i n  t h i s  

t e s t  was s m a l l ,  t h e r e  i s  a s t r o n g  i n d i c a t i o n  t h a t  t h e  p r o ­

lo n g e d  p e r i o d  w i t h o u t  m o l t i n g  was due t o  low t e m p e r a t u r e s .

I t  i s  e x p e c t e d  t h a t  a d d i t i o n a l  d a t a  w i l l  b e  o b t a i n e d  on t h i s

i n t e r e s t i n g  a s p e c t  o f  t h e  m o l t i n g  o f  t h e  nymph i n  f u t u r e

s t u d i e s .  The p o s s i b l e  s i g n i f i c a n c e  o f  t h i s  o b s e r v a t i o n  i n  

t h e  l i f e  c y c l e  o f  I x o d e s  s c a p u l a r l s  w i l l  be  d i s c u s s e d  under  

a  s e p a r a t e  h e a d i n g .

I n  t h e i r  o b s e r v a t i o n s  on t h e  m o l t i n g  o f  t h e  nymph,

Hooker e t  a l .  d id  n o t  f i n d  a d i f f e r e n c e  i n  t h e  m o l t i n g  p e r i ­

od o f  th e  two s e x e s .  The d a t a  i n  T ab le  XXIX show t h a t  t h e r e  

was an a v e r a g e  d i f f e r e n c e  of  a p p r o x i m a t e l y  two d a y s  b e tw e e n  

t h e  m o l t i n g  p e r i o d s  o f  t h e  two s e x e s  from J u l y  t h r o u g h
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S e p te m b e r .  The t h r e e  t i c k s  t h a t  m o l ted  i n  June  w e re  m a l e s .  

A l though  t h e  r a n g e s  o v e r l a p p e d ,  t h e  minimum, m o l t i n g  p e r i o d  

f o r  a male t i c k  was 28 days  and t h e  minimum f o r  a f e m a le  was 

29 d a y s ; t h e  maximum f o r  a raale was 34 d a y s ,  and  f o r  a f e m a le  

t h e  maximum was 46 d a y s .

D i s c u s s i o n  o f  L i f e  C yc le  

The l i f e  c y c l e  o f  most t h r e e - h o s t  t i c k s ,  such  a s  I x o d e s  

s c a p u l a r i s , i s  a r a t h e r  c o m p l i c a t e d  p r o c e s s .  T h is  i s  due  

p r i m a r i l y  t o  t h e  f a c t  t h a t  t h e  p a r a s i t i c  s t a g e s  m us t  depend  

a l m o s t  e n t i r e l y  on chance  i n  f i n d i n g  a s u i t a b l e  h o s t .  P h y s ­

i c a l  f a c t o r s  i n  t h e  e n v i ro n m e n t ,  e s p e c i a l l y  t e m p e r a t u r e ,  

a l s o  e x e r t  a c o n s i d e r a b l e  i n f l u e n c e  on t h e  b a s i c  d e v e l o p ­

m e n t a l  p r o c e s s e s .  T h e r e f o r e ,  t h e  l i f e  c y c l e  o f  i n d i v i d u a l  

t i c k s  may v a r y  i n  d u r a t i o n  by s e v e r a l  w eeks ,  o r  even  a y e a r .

C o n s i d e r i n g  th e  l i f e  c y c l e  a s  c o v e r i n g  t h e  p e r i o d  f ro m  

th e  t im e  eggs  a r e  d e p o s i t e d  u n t i l  p ro g en y  f rom  t h o s e  eggs  

w i l l  b e g i n  o v i p o s i t ! o n , t h e  minimum, l i f e  c y c l e  f o r  I x o d e a  

s c a p u l a r i s  i n  n o r t h e r n  F l o r i d a  was found t o  be  one yea r*

T h i s  p e r i o d  was f rom  O c to b e r  t o  O c t o b e r •

I n  d e t e r m i n i n g  th e  maximum d u r a t i o n  o f  t h e  l i f e  c y c l e ,  

two f a c t o r s  m ust  be  c o n s i d e r e d .  F i r s t ,  some i n d i v i d u a l s  

t h a t  h a t c h  from eggs  d e p o s i t e d  I n  O c to b e r  do n o t  f i n d  a 

h o s t  and d e p o s i t  e g g s  b e f o r e  May o f  t h e  s e c o n d  y e a r .  Thus,  

t h e  l i f e  c y c l e  o f  t h e s e  i n d i v i d u a l s  i s  e x t e n d e d  t o  19 

m o n th s .  S e c o n d ly ,  nymphs t h a t  en go rge  a s  l a t e  a s  November
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p r o b a b l y  do n o t  m o l t  u n t i l  t h e  f o l l o w i n g  s p r i n g  o r  summer.

I f  t h e  a d u l t s  w hich  m o l t  f rom  t h e s e  nymphs do n o t  d e p o s i t  

eg g s  u n t i l  O c to b e r  o f  th e  second  y e a r ,  t h e  l i f e  c y c l e  o f  

t h e s e  i n d i v i d u a l s  i s  e x t e n d e d  to  two y e a r s ,  o r  l o n g e r .  F u r ­

t h e r  s t u d i e s  w i l l  show w h e th e r  t h e  t w o - y e a r  l i f e  c y c l e  

a c t u a l l y  o c c u r s  i n  n o r t h e r n  F l o r i d a ,

B e h a v io r

The b e h a v i o r  o f  a l l  t h e  p a r a s i t i c  s t a g e s  was s t u d i e d  i n  

f i e l d  cages*  A knowledge o f  t h e  h a b i t s  o f  t i c k s  i s  e s s e n ­

t i a l  t o  u n d e r s t a n d i n g  t h e i r  r e l a t i o n s h i p s  to  t h e i r  h o s t s  

and t o  o t h e r  f a c t o r s  o f  t h e i r  e n v i ro n m e n t .

The L a r v a . I t  i s  w e l l  known t h a t  t h e  l a r v a e  o f  many 

t i c k s ,  soon  a f t e r  h a t c h i n g ,  c l im b  up on g r a s s  o r  s h r u b s  and 

a c c u m u la te  i n  c lu m p s .  T here  t h e y  a w a i t  t h e  p a s s i n g  o f  a 

s u i t a b l e  h o s t  to  w h ic h  t h e y  can a t t a c h .  O th e r  s p e c i e s  r e ­

main c l o s e  t o  t h e  s o i l  o r  g ro u n d  l i t t e r  a t  a l l  t i m e s .

The l a r v a e  o f  I x o d e s  s c a p u l a r i s  w ere  fo u n d  i n  t h i s  s t u d y  

t o  r e m a in  c l o s e  t o  t h e  s o i l .  A f t e r  becom ing  a c t i v e ,  t h e y  

c r a w le d  a b o u t  among t h e  l i t t e r  n e a r  where t h e y  h a t c h e d  and 

came to  r e s t  on t h e  u n d e r s i d e s  o f  l e a v e s  o r  o t h e r  d e b r i s .  

H ere  t h e y  r e m a in e d ,  u s u a l l y  q u i e s c e n t ,  u n t i l  d i s t u r b e d .

’/hen d i s t u r b e d ,  t h e  l a r v a e  q u i c k l y  em erged f rom  t h e  u n d e r ­

s i d e s  and  c r a w le d  r a p i d l y  o n to  t h e  to p  s u r f a c e s  o f  t h e  

l e a v e s  w i t h  t h e i r  f o r e l e g s  e x t e n d e d  a s  i n  t h e  u s u a l  manner  

when s e e k i n g  a h o s t .  I f  a  h o s t  was n o t  fo u n d ,  t h e y  r e ­

tu r n e d  to  t h e  u n d e r s i d e s  o f  th e  l e a v e s  w i t h i n  a few h o u r s .
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I n  t e s t s  t o  d e t e r m in e  w h e th e r  t h e  l a r v a e  would c l im b ,  

s m a l l  s t i c k s  w ere  s t u c k  i n t o  t h e  s o i l  i n  t h e  f i e l d  c a g e s  i n  

a v e r t i c a l  p o s i t i o n ,  '/hen t h e  l a r v a e  w ere  d i s t u r b e d ,  a few 

i n d i v i d u a l s  som etim es  c l im b e d  t o  a h e i g h t  o f  a few in c h e s  

above t h e  to p  r im  of t h e  c a n .  A f t e r  s e v e r a l  h o u r s ,  t h e s e  

l a r v a e  r e t u r n e d  t o  th e  u n d e r s i d e s  o f  l e a v e s  i n  t h e  c a g e s .

E v id e n c e  t h a t  t h i s  t y p e  o f  b e h a v i o r  p r e v a i l s  In  t h e  

n a t u r a l  e n v i ro n m e n t  i s  shown b y  t h e  r e s u l t s  o f  c o l l e c t i o n s  

w i t h  a c l o t h  d r a g  i n  v a r i o u s  h a b i t a t s  o f  t h i s  t i c k .  A l­

th o u g h  many d r a g  s a m p le s  w ere  t a k e n  i n  t h e  f l a t w o o d s  h a b i ­

t a t  i n  c o n n e c t i o n  with o t h e r  p h a s e s  o f  t h i s  s t u d y ,  n o t  a 

s i n g l e  l a r v a  of  I x o d e s  s c a p u l a r i s  was t a k e n  i n  a d r a g  sam­

p l e  i n  t h i s  h a b i t a t .  The g ro u n d  i s  c h a r a c t e r i s t i c a l l y

c o v e re d  w i t h  t a l l  g r a s s e s  i n  t h e  f l a t w o o d s .  L a r v a e  were  

t a k e n  f r e q u e n t l y  on d r a g  sam ples  i n  t h e  hammock h a b i t a t  

where  l e a f  mold i s  t h e  c h a r a c t e r i s t i c  g round  c o v e r .  The 

l a r v a e  w ere  a lw ays  s c a t t e r e d  i n d i v i d u a l l y  o v e r  t h e  s u r f a c e  

o f  t h e  d r a g ,  n e v e r  b e i n g  found i n  c lu m p s .  T h is  s u p p o r t s  th e  

o b s e r v a t i o n s  made on b e h a v i o r  i n  f i e l d  c a g e s .

The p r o b a b l e  c a u se  o f  t h i s  b e h a v i o r  i s  t h a t  t h e  l a r v a e  

a p p a r e n t l y  have poor  a b i l i t y  t o  w i t h s t a n d  d e s s i c a t i o n .  How­

e v e r ,  t h e  o n ly  p r o o f  o f  t h i s  a t  t h e  p r e s e n t  i s  t h e  o b s e r v a ­

t i o n  t h a t  l a r v a e  d ie d  I n  t h e  i n s e c t a r y  v / i t h i n  a few h o u r s  

when k e p t  i n  g l a s s  j a r s  n o t  c o n t a i n i n g  m o i s t  s a n d .

The h a b i t  o f  r e m a i n i n g  c l o s e  t o  t h e  s o i l  i s  i n  a c c o r d
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w i t h  t h e  h a b i t s  o f  t h e  l a r v a ’ s p r i n c i p a l  h o s t s .  T h is  w i l l

be  d i s c u s s e d  more f u l l y  u n d e r  h o s t  r e l a t i o n s h i p s .

The Nymph. The same g e n e r a l  o b s e r v a t i o n s  d i s c u s s e d  a -  

bove  r e l a t i v e  t o  l a r v a l  b e h a v i o r  a l s o  a p p l y  t o  t h e  nymph. 

H ow ever , t e s t s  have  n o t  been  c o n d u c te d  t o  d a t e  t o  d e t e r m i n e  

w h e th e r  nymphs w i l l  c l imb v e r t i c a l  o b j e c t s  o r  her// w e l l  t h e y  

ca n  s u r v i v e  a t m o s p h e r i c  c o n d i t i o n s  above g ro u n d  l e v e l .  I n  

d r e g  sa m p le s  nymphs w ere  t a k e n  o n ly  i n  t h e  hammock h a b i t a t .

The A d u l t , The e a r l i e s t  r e c o r d  o f  an a d u l t  t i c k  m o l t i n g  

f rom  t h e  nymph i n  t h i s  s t u d y  w as  Ju n e  14 .  T h is  was a nymph 

t h a t  d ro p p e d  en g o rg ed  f rom  a h o s t  c o l l e c t e d  May 3 .  S in c e  

t h e  nymphal a c t i v i t y  b e g i n s  i n  A p r i l ,  a few a d u l t s  p r o b a b l y  

s t a r t  a p p e a r i n g  i n  l a t e  May o r  e a r l y  J u n e .

R a t h e r  e x t e n s i v e  o b s e r v a t i o n s  w ere  made on th e  b e h a v i o r  

o f  a d u l t s  i n  f i e l d  c a g e s  d u r i n g  1952.  L ike  t h e  l a r v a e  and 

nymphs, th e  a d u l t s  r em a in e d  c l o s e  t o  th e  s o i l ,  e i t h e r  u nder  

l e a v e s  on to p  of  t h e  s o i l  or  c l i n g i n g  t o  t h e  u n d e r s i d e s  o f

l e a v e s ,  t h r o u g h o u t  th e  summer m o n th s .  They r em a in e d  q u i e s ­

c e n t ,  u s u a l l y  w i t h  t h e i r  l e g s  drawn c l o s e  t o  t h e  b o d y ,  ev en  

when d i s t u r b e d .  The t i c k s  w ere  exam ined  by p i c k i n g  up t h e  

l e a v e s  v / i th  f o r c e p s  and e x a m in in g  them w i t h  a  hand  l e n s .

I t  i s  w e l l  known by  t h o s e  who have come i n  c o n t a c t  w i t h  

t h i s  t i c k  d u r i n g  i t s  a c t i v e  s e a s o n  t h a t  t h e  a d u l t s  a r e  good 

c l i m b e r s . Hooker e t  a l .  r e p o r t e d  t h a t  Mr. E. A. S c h w ar tz  

c o l l e c t e d  a d u l t s  f rom h an g in g  v i n e s  i n  M ex ico .  A d u l t s  w ere  

o f t e n  c o l l e c t e d  from t a l l  s h r u b s  d u r i n g  t h i s  s t u d y .  S in c e



114

t h e  a d u l t s  u t i l i z e  o n ly  l a r g e  a n im a l s  a s  h o s t s  t h e  c l im b in g  

h a b i t  i s  i n  a c c o rd  w i th  t h e i r  h o s t  r e l a t i o n s h i p s .

' i t h  t h i s  i n f o r m a t i o n  i n  h an d ,  i t  was a n t i c i p a t e d  t h a t

d u r i n g  l a t e  Sep tem ber  o r  e a r l y  O c to b e r  t h e  q u i e s c e n t  t i c k s  

w ould  b e g i n  c l im in g  t o  s e e k  a h o s t .  One of  t h e  open vjooden 

f ram e  c a g e s ,  one f o o t  s q u a re  i n  s i z e ,  was p l a c e d  so t h a t  a 

s h ru b  a b o u t  one f o o t  h ig h  'was g ro w in g  i n  the  c e n t e r  of  t h e  

c a g e .  L ea v es  and a few s p r i g s  o f  g r a s s  c o v e re d  th e  s o i l  i n  

t h e  c a g e .  D ur ing  August a b o u t  25 q u i e s c e n t  a d u l t  t i c k s  w e re  

p l a c e d  i n  t h i s  c a g e .  The sh rub  and t h e  g r a s s  w ere  o b s e rv e d  

a l m o s t  d a i l y  f o r  t i c k  a c t i v i t y .  S m a l l  s t i c k s  w ere  i n s e r t e d  

i n t o  t h e  s o i l  i n  a v e r t i c a l  p o s i t i o n  i n  s e v e r a l  s m a l l e r  

f i e l d  c a g e s  i n  which t h e r e  w ere  q u i e s c e n t  t i c k s .

The f l u r r y  of  a c t i v i t y  t o  c l im b  t h e s e  v a r i o u s  o b j e c t s

i n  t h e  f i e l d  c a g e s  d i d  n o t  o cc u r  a s  e x p e c t e d .  The f i r s t  

o b s e r v a t i o n  o f  a t i c k  c l i m b i n g  o c c u r r e d  O c to b e r  6 .  This  

t i c k  became a c t i v e  and c l im b e d  one o f  t h e  s t i c k s  i n  a s m a l l  

f i e l d  cage  when th e  l e a v e s  i n  th e  cag e  w ere  d i s t u r b e d .  F u r ­

t h e r  o b s e r v a t i o n s  showed t h a t  a l l  t i c k s  d i d  n o t  become a c ­

t i v e  a t  t h e  same t im e ,  even when d i s t u r b e d .  I t  was n o t  

u n t i l  a ro u n d  t h e  m id d le  of  November t h a t  most  o f  t h e  t i c k s  

i n  a l l  c a g e s  became a c t i v e .  T h is  c o r r e s p o n d s  w i t h  t h e  t im e  

t h a t  t h e  peak  o f  abundance  o f  t h e  t i c k  ’was found  on c a t t l e  

i n  t h i s  s t u d y  ( s e e  T ab le  XIX).

I n  m os t  c a s e s  i t  seemed t h a t  t h e  n e c e s s a r y  s t i m u l u s  f o r
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a c t i v i t y  was t h e  p r e s e n c e  o f  a h o s t .  I n  one i n s t a n c e ,  w h i l e

ex am in in g  th e  t i c k s  i n  a ca g e ,  t h r e e  f e m a le s  i n  a ca g e  

s e v e r a l  f e e t  away f ro m  th e  cage  b e i n g  examined were o b s e rv e d  

on th e  top  r im  o f  a  cage n e a r b y .  They w e re  a c t i v e l y  w av ing  

t h e i r  f r o n t  l e g s  a s  i n  th e  u s u a l  manner when s e e k i n g  a h o s t .  

On t h a t  same d a t e ,  November 14, a c t i v i t y  was o b s e rv e d  i n  th e

wooden f i e l d  cage  c o n t a i n i n g  t h e  s h r u b .  The t i c k s  w ere  

s t i m u l a t e d  by  b r e a t h i n g  c l o s e  t o  t h e  s u r f a c e  o f  th e  l e a v e s  

on t h a t  d a t e .  s i m i l a r  t r i a l s ,  a l m o s t  d a i l y  up to  t h a t  t im e ,  

had n o t  ca u se d  t h e  t i c k s  to  become a c t i v e .  S u b s e q u e n t  t o  

t h a t  t im e  t i c k s  w e r e  e a s i l y  a c t i v a t e d  I n  t h e  wooden c a g e ,  

and s e v e r a l  managed to  f i n d  th e  t r u n k  o f  t h e  s h ru b  and 

c l im b e d  to  t h e  to p  o f  i t .

O b s e r v a t i o n s  w ere  made on th e  l e n g t h  of  t im e  t h a t  a d u l t  

t i c k s  r e m a in e d  on v e r t i c a l  o b j e c t s  which t h e y  c l im b e d .  I n  

m o s t  c a s e s  the  t i c k s  r e t u r n e d  t o  t h e  l e a v e s  In  one o r  tv/o 

d a y s .  I n  one i n s t a n c e  s e v e r a l  t i c k s  w e re  o b s e rv e d  t o  r e m a in  

up on s t i c k s  f ro m  December 1 to  December 6.  T h is  was  t h e  

l o n g e s t  p e r i o d  t h a t  any t i c k  r e m a in e d  ab o v e  t h e  g ro u n d  l e v e l  

I n  f i e l d  c a g e s  d u r i n g  t h e s e  s t u d i o s .

The t h r e s h o l d  o f  a c t i v i t y  f o r  t h e  a d u l t  m us t  b e  v e r y  low .  

At 35 d e g r e e s  on December 17, 1952, t i c k s  i n  t h e  i n s e c t a r y  

became a c t i v e  -when d i s t u r b e d .

L o n g e v i t y

I t  i s  w e l l  known t h a t  m ost  t i c k s  have  t h e  a b i l i t y  t o  l i v e
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w i t h o u t  food  f o r  long  p e r i o d s .  T h i s  c h a r a c t e r i s t i c  seems 

r e a s o n a b l e ,  and even  n e c e s s a r y ,  s i n c e  i n  n a t u r e  f i n d i n g  a 

s u i t a b l e  h o s t  i s  l e f t  a l m o s t  e n t i r e l y  t o  c h a n c e .

The L a r v a . The u s u a l  method o f  d e t e r m i n i n g  t h e  l o n g e v ­

i t y  o f  l a r v a l  t i c k s  i s  to  t r e a t  a l l  th e  l a r v a e  t h a t  h a t c h  

f rom  a s i n g l e  egg mass a s  a u n i t .  The l o n g e v i t y  i s  d e t e r ­

mined a s  th e  t im e  f ro m  h a t c h i n g  o f  t h e  f i r s t  egg  to  t h e  d a t e  

t h e  l a s t  l a r v a  d i e s .  T h is  p l a n  was f o l l o w e d  i n  t h e  p r e s e n t  

s t u d y .

S u r v i v a l  was s t u d i e d  b o t h  i n  f i e l d  c a g e s  and i n  t h e  i n s e c ­

t a r y .  I n  t h e  f i e l d  c a g e s  t h e  minimum s u r v i v a l  p e r i o d  was

1 4 .5  weeks  and t h e  maximum was 24 w e e k s .  T h is  i n d l c a t e s  

t h a t  some l a r v a e  can  s u r v i v e  f o r  a t  l e a s t  f i v e  t o  s i x  months 

u n d e r  f i e l d  c o n d i t i o n s .  The d a t a  a r e  shown i n  T ab le  XXI. 

S u r v i v a l  was c o n s i d e r a b l y  l o n g e r  i n  th e  i n s e c t a r y  where  th e  

t i c k s  w e re  k e p t  i n  p i l l  boxes  on m o i s t  s a n d .  The minimum 

s u r v i v a l  p e r i o d  r e c o r d e d  u n d e r  t h e s e  c o n d i t i o n s  was 3 0 .5  

weeks and t h e  maximum was 3 9 .5  w eeks .  The d a t e  a r e  shown i n  

T ab le  XXXI.

I n  a d d i t i o n  t o  t h e  d a t a  g iv e n  above, o t h e r  o b s e r v a t i o n s  

were made on a l a r g e  number o f  l a r v a e .  On J u n e  22, 1952, 

egg m a sse s  f rom 31 t i c k s ,  i n  f i e l d  c a g e s ,  t h a t  had t h e i r  

f i r s t  h a t c h  be tw een  J a n u a r y  21, 1952, and March 10, 1952, 

w ere  checked  f o r  l a r v a l  s u r v i v a l .  Only one  l i v e  l a r v a  was 

f o u n d .  T h is  a p p e a r s  t o  s u b s t a n t i a t e  t h e  d a t a  o b t a i n e d  on



117

TABLE XXX

LONGEVITY OF LARVAE OF IXODES SCAPULARIS SAY 
IN FIELD CAGES, 1$'5T=U5

T ick  code D a te  f i r s t  P e r i o d  i n  A pprox im ate  Range 
number eggs  h a t c h e d  w h ich  l a s t  number o f  (weeks)

l a r v a e  d i e d  weeks s u r v i v e d

1 December 
28, 1951

A p r i l  29, 
1952 -  May 
23 ,  1952

1 7 .5 - 2 1

54 March 17, 
1952*

Ju n e  22,
19 52 -  J u l y  
2, 1952

1 4 .5 - 1 6

55 March 16 ,  
1952

Ju n e  22,  
1952 -  J u l y  
2, 1952

1 4 .5 - 1 6

36 March 19, 
1952

J u l y  14, 
1952 -  J u l y  
28,  1952

17-19

38 March 19,  
1952

A ugust  20,
1952 -  Sep tem ­
b e r  1 ,  1952

22-24

^ E s t i m a t e d
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TABLE XXXI

LONGEVITY OF LARVAE OF IXODES SCAPULARIS SAY 
ON MOIST SAND III A SCREENED INSECTARY, 1952

T ic k  cod© D a te  f i r s t P e r i o d  i n A p p ro x im a te R ange
number e g g s  h a t c h e d v /h ich  l a s t numb e r  o f ( w e e k s )

l a r v a e  d i e d w e ek s  s u r v i v e d

F e b r u a r y 16 Sep tem b er  1 7 -  
SepteauKu- 28

3 0 . 5 - 3 2

24 F e b r u a r y 12 Septem ber  2 8 -  
O c to b e r  10

3 2 . 5 - 3 4 . 5

33 F e b r u a r y 23 S ep tem b er  2 8 -  
O cto b er  10

s 3 2 . 5 - 3 3

34 M arch 13 Decem ber 9 -  
Decem ber 14

3 9 - 3 9 . 5

38 March 22 Decem ber 9 -  
December 11

38

43 March 29 S ep tem b er  1 6 -  
S e p t  ember 28

2 4 - 2 6
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t h e  egg m asses  t h a t  w ere  examined a t  r e g u l a r  i n t e r v a l s  i n  

f i e l d  c a g e s .

The Nymph. Twelve nymphs t h a t  m o l ted  A ugust  19, 1952,  

and t e n  t h a t  m o l t e d  August  21, 1952, w ere  o b s e rv e d  i n  f i e l d

c a g e s  f o r  s u r v i v a l .

Of t h o s e  t h a t  m o l t e d  August  19, f o u r  w ere  found  d ead

O c to b e r  26 and e i g h t  were  fo u n d  a l i v e .  The l a s t  nymph i n  

t h i s  g ro u p  d ie d  b e tw e e n  November 29 and December 8 ,  1952 .

Of t h e  12 nymphs t h a t  h a t c h e d  A ugust  21,  1952, two 'were 

fo u n d  d ead  O c to b e r  5 .  The l a s t  d a t e  a l i v e  nymph was ob­

s e r v e d  i n  t h i s  ca g e  was on O c tobe r  26, 1952.  A l th o u g h  none 

was fo u n d  a l i v e  when th e  cage  was checked  on November 9 ,  a l l  

o f  t h e  t i c k s  w ere  n o t  a c c o u n te d  f o r  on t h i s  d a t e .  I t  i s  n o t

known w h e t h e r  some e s c a p e d  o r  w h e t h e r  th e y  w e re  j u s t  l o s t  

among t h e  d e b r i s .

To summarize t h e  r e s u l t s  o f  t h e  o b s e r v a t i o n s  d i s c u s s e d  

ab o v e ,  t h e  f i r s t  nymphs w ere  o b s e rv e d  t o  d i e  w i t h i n  f i v e  

and one h a l f  weeks and t h e  maximum p o s i t i v e  r e c o r d  o f  s u r ­

v i v a l  was b e tw e en  16 and 17 w eek s .

R e c o rd s  o f  t h e  s u r v i v a l  o f  58 nymphs i n  p i l l  b o x e s  on 

m o i s t  s an d  i n  t h e  i n s e c t a r y  a r e  shown i n  T ab le  XXXII. The 

minimum s u r v i v a l  t im e  u nder  t h e s e  c o n d i t i o n s  was 11 weeks 

and t h e  maximum was 2 0 .5  w ee k s .

The A d u l t . An u n f o r t u n a t e  e x p e r i e n c e  was met w i t h  i n  

s t u d y i n g  s u r v i v a l  of  a d u l t s  of  I x o d e s  s c a p u l a r i s  I n  t h e
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TABLE XXXII

LONGEVITY OF NYMPHS OF IXODES SCAPULARIS SAY ON 
MOIST SAND IN A SCREENED INSECTARY, 1952-53

D a te  o r
p e r i o d
m o l te d

Number
o f

t i c k s

D a te  o r  
p e r i o d  

f i r s t  nymph

D a te  o r  
p e r i o d  

l a s t  nymph

A pprox im ate  
number o f  weeks 

s u r v i v e d
d i e d d i e d Minimum Maximum

J u n e  8 ,
19 52

1 Septem ber  1 -  
16, 1952

1 2 -1 4

J u n e  4 - 8 ,  
1952 3

B e f o r e  
Sep tem ber  1,  
1952

Septem ber  18-  
28, 1952

12 14 -1 6

J u n e  7 ,  
1952

1 Septem ber  2 5 -  
O c to b e r  10 ,  
1952

16-18

J u n e  10,
1952

1 Septem ber  1 -  
16, 1952

12 -1 4

A ugust  17, 
1952

16 B e f o r e  
November 10,  
1952

December 9 -  
17,  1952

12 1 6 - 1 7 . 5

August  19,
JL VI C  5 J

6 November 2 1 - 
27, 1952

J a n u a r y  5-  
10,  1953

14-15 2 0 - 2 0 .5

Augu s t  20, 
1952

4 B e fo r e  
November 10, 
1952

December 26 ,  
1 9 5 2 -J a n u a r y  
5,  1953

12 1 8 .5 - 2 0

A ugus t  22,
1952

6 B e fo r e  
November 10 ,  
1952

November 21 -  
27, 1952

11 13-14

T o t a l s 38 11 20 • 5
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f i e l d .  I t  was p la n n e d  t o  keep s u r v i v a l  r e c o r d s  on a l l  a d u l t s  

t h a t  m o l t e d  i n  th e  f i e l d  c a g e s .  The u n f o r t u n a t e  e x p e r i e n c e  

was t h a t  most  o f  th e  a d u l t s  e s c a p e d  f ro m  t h e  c a g e s  when t h e  

t i c k s  became a c t i v e  i n  t h e  f a l l .  I t  had b e e n  assum ed ,  

w ro n g ly ,  t h a t  th e  r i n g  o f  p e t r o l e u m  j e l l y  on t h e  to p  r im  of 

t h e  c a g e s  w ould  p r e v e n t  t h e i r  e s c a p e .  D a ta  w ere  o b t a i n e d  

on a s m a l l  number of  t i c k s  and a r e  shown i n  T ab le  XXXIII*

The minimum s u r v i v a l  p e r i o d  o b s e rv e d  was e i g h t  and o n e - h a l f  

weeks and t h e  maximum was 17 w e e k s .

Most o f  th e  e n g o rg ed  nymphs were p l a c e d  i n  f i e l d  c a g e s  

to  m o l t ;  t h e r e f o r e ,  o n ly  a few a d u l t  t i c k s  w e r e  k e p t  u n d e r  

i n s e c t a r y  c o n d i t i o n s .  S u r v i v a l  d a t a  on t h e s e  t i c k s  a r e  shown 

i n  T a b le  XXXIV. A male  t h a t  m o l t e d  Sep tem ber  3 ,  1952,  was 

s t i l l  a l i v e  March 18, 1953, a  minimum s u r v i v a l  p e r i o d  of  28 

w e e k s .

The d a t a  i n  T ab le  XXXIII show a maximum s u r v i v a l  o f  17 

weeks i n  f i e l d  c a g e s  a s  compared t o  a maximum, o f  30 weeks on 

m o i s t  sa n d  i n  t h e  I n s e c t a r y .

A l though  t h e  d a t a  do n o t  r e p r e s e n t  a  l a r g e  number o f  

t i c k s ,  t h e  r e s u l t s  i n d i c a t e  t h a t  t h e  a d u l t s  o f  I x o d e s  s c a p u ­

l a r i s  p r o b a b l y  do n o t  s u r v i v e  f rom  one s e a s o n  o f  a c t i v i t y  t o  

t h e  n e x t  i n  n o r t h e r n  F l o r i d a .  However , a d d i t i o n a l  d a t a  a r e  

n ee d ed  b e f o r e  t h i s  c o n c l u s i o n  can  be a c c e p t e d  w i t h o u t  r e s e r ­

v a t i o n .  T h ere  a r e  no p u b l i s h e d  d a t a  on t h e  l o n g e v i t y  o f  

a d u l t s  o f  I x o d e s  s c a p u l a r i s *
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TABLE XXXIII

LONGEVITY OF AD0LT3 OF IXODES SCAPULARIS SAY 
IN FIELD CAGES '"ITUOUT FOOD, 1952-E>3

D ate  o r
p e r i o d
m o l t e d

Humber
of

t i c k s

D a te  o r  
p e r i o d  

f i r s t  t i c k

D a te  o r  
p e r i o d  

l a s t  t i c k

A pprox im ate  
number o f  v^eeks 

s u r v i v e d
d i e d d i e d Minimum Maximum

S ep tem b er  
14,  1958

1 December 26,  
1 9 5 2 -J a n u a r y  
3 ,  1953

15

S ep tem b er  
2 9 -Q c to b e r
1 ,  1952

2 December 
17 ,  1952

9- 1 0 - 1 1 .5

Sep tem ber  
29- O c t o b e r  
4 ,  1952

3 December 9 -  
17, 1952

December 
J a n u a r y  3 
1953

26,
>

1 0 - 1 1 .5  1 2 .5 - 1 4

O c to b e r  1 -4
<*B f '*’1 £"»vi  V? O &

, 3 B e f o r e  
December 1, 
1952

December 
17, 1952

9 - 8 . 5  10-11

O c to b e r  2 -5  
1952

, 4 December 9 -  
17 ,  1952

J a n u a r y  26, 
1953

10-11  17

T o t a l s 13 8 . 5  17
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TABLE xxxrv
LONGEVITY OF THE ADULT OF IXODES SCAPULARIS SAY 

ON MOIST SAND IN  A SCREENED INSECTARY

D a te S e x
D a te  or  p e r i o d  

t i c k  d i e d
A p p r o x im a te  number 
o f  w e e k s  s u r v i v e d  
Minimum Maximum

Ju n e 2 7 , 1 9 5 2 M ale B e f o r e  November  
1 0 ,  1 9 5 2

-------- 1 9 . 5

J u l y 1 9 5 2 F em a le B e f o r e  November  
1 0 ,  1 9 5 2

--------- 1 8 . 5

J u l y 1 9 5 2 F em ale F e b r u a r y  1 -  
F e b r u a r y  5 ,  
1 9 5 3

2 9 . 5 3 0 . 0

J u l y 1 0 , 195 2 M ale J a n u a r y  1 3 -  
J a n u a r y  1 9 ,  
1 9 5 3

2 7 . 0 2 8 .0

A u g u s t 2 9 , 1 9 5 2 F em ale M arch 1 6 -  
March 1 8 ,  1 9 5 3

2 4 . 0 2 4 . 5



1 .4

H o st  R e l a t i o n s h i p s  

The immature s t a g e s  of I x o d e s  s c a p u l a r i 3 have  b e e n  r e ­

p o r t e d  as  a t t a c k i n g  r e p t i l e s ,  b i r d s ,  and mammals. The 

a d u l t  has  b e e n  r e c o r d e d  f rom  a l m o s t  a l l  o f  t h e  l a r g e r  mam­

m als  w i t h i n  i t s  r a n g e  of d i s t r i b u t i o n .  The most  i m p o r t a n t  

r e f e r e n c e s  on h o s t  r e l a t i o n s h i p s  a r e  l i s t e d  on page 8 5 .

Most of  t h e  p u b l i c a t i o n s  c i t e d  have  o n ly  b r i e f  n o t e s  on 

t h e  h o s t s  f o r  t h e  imm ature  s t a g e s ,  r e p r e s e n t i n g  m i s c e l l a ­

neous  c o l l e c t i o n s ,  and do n o t  i n d i c a t e  th e  p r e f e r r e d  h o s t s  

o f  t h e  l a r v a e  and nymphs. The o n ly  p r e v i o u s  c o l l e c t i o n s  

e x t e n s i v e  enough t o  d e t e r m i n e  t h e  u s u a l  h o 3 t s  o f  t h e  imma­

t u r e  s t a g e s  were  c o n d u c te d  i n  th e  a r e a  o f  Naushon I s l a n d ,  

M a s s a c h u s e t t s .  L a r r o u s s e  e t  a l .  f i r s t  r e p o r t e d  t h a t  t h e  

w h i t e - f o o t e d  mouse was t h e  n o rm a l  h o s t  f o r  t h e  imm ature  

s t a g e s  o f  I x o d e s  s c a p u l a r i s  I n  t h a t  a r e a .  F o l lo w in g  t h i s  

l e a d ,  I t  was e x p e c t e d  t h a t  t h e  c o t t o n  mouse would b e  an im­

p o r t a n t  h o s t  i n  F l o r i d a .  The d a t a  g iv e n  be low  w i l l  show 

t h a t  t h i s  a s s u m p t io n  was w rong .

The L a r v a . The m os t  i m p o r t a n t  h o s t  f o r  t h e  l a r v a  o f  

I x o d e s  s c a p u l a r i s  found  i n  t h i s  s t u d y  was th e  g ro u n d  s k i n k .  

As shown i n  T ab le  XXXV, 6 6 .1  p e r  c e n t  o f  t h e s e  s k i n k s  e x ­

amined b e tw e en  J a n u a r y  and Sep tem ber  were  i n f e s t e d .  B rennan  

( 1 9 4 5 a . )  f i r s t  r e p o r t e d  t h i s  s k i n k  t o  b e  a h o s t  o f  th e  l a r v a  

and nymph. B r e n n a n ’ s r e c o r d  was f rom  Gamp B u l l i s ,  Texas .

The g ro u n d  s k in k  i s  one o f  t h e  m ost  a b u n d a n t  l i z a r d s  i n  

n o r t h e r n  F l o r i d a .  I t s  p r e f e r r e d  h a b i t a t  a p p e a r s  t o  b e



TABLE XXXV

HOST RELATIONSHIPS OF THE LARVA OF IXODES SCAPULARIS SAT
III NORTHERN FLORIDA

H o st
T o t a l
number

exam in ed
Number
i n f e s t e d

P e r  c e n t  
i n f e s t e d

T o t a l  
number 

o f  l a r v a e  
c o l l e c t e d

A v e ra g e  
number 

o f  l a r v a e  
p e r  a n im a l

Mammalia  
F l o r i d a  

d e e r  m ouse 1 1 1 0 0 . 0 1 1 . 0
S o u t h e r n

g o l d e n
m ouse 17 2 1 1 . 8 2 0 . 1

C o t t o n  r a t 40 1 2 . 5 1 0 . 0 2
Aves

Brown t h r a s h e r  2 1 5 0 . 0 1 0 . 5
E e p t i l i a  

B r o a d -h e a d e d  
s k i n k 13 5 3 8 . 5 117 9 . 0

Ground s k in k 56 37 6 6 . 1 70 1 . 2
G la s s  sn a k e 1 1 1 0 0 .0 32 3 2 . 0
C a r o l i n a

a n o l e 15 2 1 3 . 3 4 0 . 2

NOTE: The f i g u r e s  i n  co lum n two a r e  t h e  num bers o f
e a c h  h o s t  ex a m in ed  d u r in g  t h e  s e a s o n  o f  a c t i v i t y  o f  t h e  l a r v a ,  
J a n u a r y  th r o u g h  S e p te m b e r .  The r e c o r d s  c o v e r  th e  p e r i o d  from  
O cto b er  1949  th r o u g h  D ecem ber 1 9 5 2 .
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hammocks w i t h  a  good q u a n t i t y  o f  l e a f  mold on t h e  f o r e s t  

f l o o r ; how ever ,  i t  h a s  b e e n  found  i n  a l l  h a b i t a t s  s t u d i e d  

w here  t h e r e  was a good q u a n t i t y  of g ro u n d  l i t t e r  p r e s e n t .  

U n l i k e  most  l i z a r d s ,  t h e s e  l i t t l e  s k i n k s  r e m a in  a t  t h e  

g round  l e v e l  and a p p a r e n t l y  n e v e r  c l im b .  They l i v e  i n  t h e  

g round  l i t t e r  and d u r i n g  t h e i r  iaost  a c t i v e  s e a s o n  t h e y  may 

b e  s e e n  by  t h e  d o zen s  c r a w l i n g  r a t h e r  r a p i d l y  among t h e  

l e a v e s ,  t h e n  d i s t u r b e d  th e y  d i s a p p e a r  r a p i d l y  i n  t h e  l e a f  

m old ,  w h e re  i t  i s  a l m o s t  i m p o s s i b l e  t o  f i n d  them a g a i n .

A p p a r e n t l y  n o t  much i s  known a b o u t  t h e  n a t u r a l  h i s t o r y  

o f  t h i s  l i z a r d  i n  F l o r i d a ,  so t h e  f o l l o w i n g  o b s e r v a t i o n s  

seem t o  be  w o r t h  n o t i n g .  The l i z a r d  was found  t o  b e  v e r y  a c ­

t i v e  i n  e a r l y  s p r i n g  and summer. About t h e  m id d le  o f  J u n e  

1952, t h e  a c t i v i t y  was r a t h e r  s u d d e n ly  d e c r e a s e d  and  i t  b e ­

came d i f f i c u l t  t o  f i n d  t h e  s k i n k s .  T h is  was t r u e  i n  t h e  

same a r e a s  where  th e  s k i n k s  had b e e n  v e r y  a c t i v e  o n ly  a few 

weeks  b e f o r e  t h e  d e c r e a s e  i n  a c t i v i t y  was n o t e d .  They c o n ­

t i n u e d  t o  b e  r e l a t i v e l y  i n a c t i v e  u n t i l  a b o u t  S e p te m b e r .

A f t e r  t h i s  t im e  t h e y  w e re  more a c t i v e ,  e s p e c i a l l y  t h e  im­

m a tu re  f o rm s ,  th a n  d u r in g  t h e  summer, b u t  t h e  a d u l t s  w ere  

n o t  n e a r l y  so a c t i v e  a s  i n  t h e  s p r i n g .  The l a s t  r e g u l a r  

c o l l e c t i o n  o f  t h e s e  s k i n k s  d u r i n g  1952 was November 29.  Ob­

s e r v a t i o n s  on t h e i r  a c t i v i t i e s  ’were c o n t i n u e d  th r o u g h o u t  th e  

"winter  months on th e  campus o f  t h e  U n i v e r s i t y  o f  F l o r i d a .  A 

s m a l l  number o f  i n d i v i d u a l s  w ere  o b s e rv e d  to  b e  a c t i v e  on 

warm d a y s  t h r o u g h o u t  t h i s  p e r i o d .  The p e r i o d  o f  g r e a t e s t
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a c t i v i t y  o f  t h e  a d u l t s  c o i n c i d e s  w i th  t h e  p e r i o d  of g r e a t e s t  

a c t i v i t y  of  t h e  l a r v a  o f  I x o d e s  s c a p u l a r i s .

The r e a s o n s  f o r  s t a t i n g  t h a t  t h i s  s k i n k  i s  t h e  moot im­

p o r t a n t  h o s t  o f  t h e  l a r v a  o f  I x o d e s  s c a p u l a r i s  i n  n o r t h e r n  

F l o r i d a  a r e  (1) i t  v:as t h e  m ost  a b u n d a n t  l i z a r d  e n c o u n t e r e d ;  

(2) I t s  h a b i t  o f  l i v i n g  i n  t h e  g round  l i t t e r  k e e p s  i t  i n

c o n s t a n t  c o n t a c t  w i t h  t h e  e n v i ro n m e n t  o f  t h e  l a r v a e ;  (3) a

h i g h  p e r c e n t a g e  o f  t h e  l i z a r d s  c o l l e c t e d  were I n f e s t e d ;  and 

(4) i t  i s  a c t i v e  t o  some e x t e n t  e v e r y  month i n  t h e  y e a r ,  and

e s p e c i a l l y  d u r i n g  t h e  s p r i n g  when t h e  l a r v a l  t i c k s  a r e  m os t

a c t i v e .

On t h e  g r o u n d  s k in k  m ost  o f  t h e  t i c k s  w e re  found  a t t a c h e d  

a lo n g  t h e  t a i l ,  b u t  t h e y  o c c a s i o n a l l y  w e re  found  on t h e  a n t e ­

r i o r  p a r t s  o f  t h e  b o d y .

H ix s o n  (1941) was t h e  f i r s t  t o  r e p o r t  t h e  b r o a d - h e a d e d

s k i n k  as  a h o s t  o f  t h e  l a r v a  and nymph o f  I x o d e s  s c a p u l a r i s1     -  ■ ■'    ...

i n  F l o r i d a .  H ixson  c a l l e d  t h i s  h o s t  t h e  b l u e - t a i l e d  s k i n k ,  

b u t  C a r r  s t a t e d  t h a t  he had n o t  s e e n  t h i s  s k i n k  i n  F l o r i d a  

and i n d i c a t e d  t h a t  i t  was d o u b t f u l  t h a t  sp e c im e n s  p r e v i ­

o u s l y  r e p o r t e d  f rom t h e  S t a t e  w ere  r e a l l y  t h a t  s p e c i e s .

S in c e  t h e  b r o a d - h e a d e d  s k in k  i s  common i n  th© a r e a  w h ere  

H i x s o n ’ s c o l l e c t i o n s  were  made, i t  was p r o b a b l y  t h i s  s k i n k  

f ro m  w h ich  h e  c o l l e c t e d  t h e  l a r v a e  and nymphs o f  t h i s  t i c k .

As shown by  t h e  d a t a  i n  T ab le  XXXV, t h e  b r o a d - h e a d e d  

s k i n k  i s  an e x c e l l e n t  h o s t  f o r  t h e  l a r v a  o f  I x o d e s  s c a p u ­

l a r i s  . I t  i s  much l a r g e r  t h a n  t h e  g ro u n d  s k in k  and had a
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much h i g h e r  i n f e s t a t i o n  r a t e  p e r  i n d i v i d u a l .  However,  

t h e r e  a r e  s e v e r a l  r e a s o n s  why i t  i s  n o t  c o n s i d e r e d  so  im p o r ­

t a n t  a h o s t  a s  t h e  g ro u n d  s k i n k .

T h is  l a r g e  s k i n k  i s  l i m i t e d  i n  i t s  l o c a l  d i s t r i b u t i o n  t o

t h e  hammock h a b i t a t  and t o  m a r g i n a l  a r e a s  a t  th e  p e r i p h e r i e s  

o f  t h e  hammocks. Not a s i n g l e  s p e c im e n  was fo u n d  i n  t h e  

f l a t w o o d s  o r  i n  t h e  s a n d h i l l s  i n  t h i s  s t u d y .  T h is  i s  i n  

a g re e m e n t  w i t h  C a r r  on t h e  h a b i t a t  d i s t r i b u t i o n  o f  t h i s  

s k i n k .  A l th o u g h  t h e  b r o a d - h e a d e d  s k in k  i s  common i n  i t s  

h a b i t a t ,  i t  does  n o t  b e g i n  t o  compare i n  ab u n d an ce  w i t h  t h e  

g ro u n d  s k i n k  i n  t h e  hammocks. T h e re  t h e  g ro u n d  s k i n k  l i v e s  

i n  t h e  g ro u n d  l i t t e r ,  i n  c l o s e  c o n t a c t  w i t h  t h e  t i c k s ,  t h e  

b r o a d - h e a d e d  s k i n k s  a r e  t r e e  d w e l l e r s .  A c c o rd in g  t o  C a r r  

t h e s e  l i z a r d s  r a r e l y  l e a v e  t h e i r  t r e e  homes e x c e p t  d u r i n g  

t h e  m a t in g  s e a s o n ,  w h ich  i s  i n  A p r i l  and May. D u r in g  t h e  

m a t i n g  s e a s o n  t h e  m a le s  f i g h t  on s i g h t  and a r e  o f t e n  s e e n  

c h a s i n g  one a n o t h e r  o v e r  t h e  l e a v e s  on t h e  g r o u n d .  T h is  

p e r i o d  o f  a c t i v i t y  on t h e  g ro u n d  c o i n c i d e s  w i th  t h e  p e r i o d  

o f  a c t i v i t y  o f  t h e  l a r v a l  t i c k s .  L a rv a e  w ere  c o l l e c t e d  

f rom  t h i s  s k i n k  f rom  May t h r o u g h  J u l y ,  b u t  n o t  i n  l a r g e  

numbers  d u r i n g  J u n e  and J u l y .  T h i s ,  how ever ,  may have b een  

due a s  much t o  t h e  d e c r e a s e  i n  l a r v a l  a c t i v i t y  a s  t o  t h e  

h a b i t s  o f  th e  h o s t .  Goin and Goin  (1951) r e c e n t l y  pub ­

l i s h e d  on t h e  n a t u r a l  h i s t o r y  of t h i s  s k i n k .  These a u t h o r s  

found  t h a t  t h e  s k i n k s  go i n t o  h i b e r n a t i o n  i n  S ep tem ber  o r



129

O c to b e r  and b e g i n  em erg ing  f rom  h i b e r n a t i o n  i n  March and 

A n r i l  i n  t h e  a r e a  of  G a i n e s v i l l e ,  F l o r i d a ,

Engorged  l a r v a e  and nymphs on t h i s  h o s t  a r e  shown i n  

P l a t e  5 .  The t i c k s  may a t t a c h  on any p a r t  o f  t h e  b o dy ,  b u t  

t h e  p r e f e r r e d  s p o t s  a r e  a l o n g  th e  s i d e s  b e h in d  t h e  l e g s ,  

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

A n o th e r  s k i n k  from w hich  t h e  l a r v a  o f  I x o d e s  s c a p u l a r i s  

was c o l l e c t e d  i n  t h i s  s t u d y  was t h e  g l a s s - s n a k e .  Eads pub­

l i s h e d  a r e c o r d  o f  one nymph o f  t h i s  t i c k  f rom  th e  g l a s s -  

sn a k e  i n  T e x a s .  The c o l l e c t i o n  o f  t h e  l a r v a  i n  t h e  p r e s e n t  

s t u d y  i s  t h e  f i r s t  r e c o r d  o f  t h i s  s t a g e  o f  t h e  t i c k  on t h i s  

hos t .

T h i s  l a r g e ,  l e g l e s s  s k i n k ,  a c c o r d i n g  t o  G a r r ,  i s  f a i r l y  

a b u n d a n t  i n  d ry  f l a t w o o d s ,  s a n d h i l l s  ( C a r r ’ s h i g h - p i n e ) ,  

and  u p la n d  hammocks. He d id  n o t  l i s t  t h i s  s p e c i e s  a s  

o c c u r r i n g  i n  m e s o p h y t i c  hammocks w here  th© g ro u n d  s k i n k  and

b r o a d - h e a d e d  s k i n k  a r e  common.

A l th o u g h  s e v e r a l  o f  t h e s e  i n t e r e s t i n g  s k in k s  w ere  ob­

s e r v e d  d u r i n g  t h i s  s t u d y ,  o n ly  one was c o l l e c t e d .  These  

l i z a r d s  a r e  v e r y  a d e p t  a t  e s c a p i n g  and t a k e  f l i g h t  q u i c k l y  

when d i s t u r b e d .  The g r e e n  c o l o r  o f  t h e  d o r s a l  s c a l e s  makes

them d i f f i c u l t  t o  s e e  i n  g r a s s ,  and one i s  u s u a l l y  n o t  aware  

o f  t h e i r  p r e s e n c e  u n t i l  t h e y  r u n .

The spec im en  c o l l e c t e d  was t a k e n  i n  t h e  f l a t w o o d s  d u r i n g  

May 1952 and was i n f e s t e d  w i t h  32 l a r v a e  cond t h r e e  nymphs o f  

I x o d e s  s c a p u l a r i s . A l l  o f  t h e  t i c k s  w ere  a t t a c h e d  i n  t h e
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l o n g i t u d i n a l  f o l d s  a lo n g  th e  s i d e s  o f  t h e  body and i n  t h e  

e a r s .  The r e m a i n d e r  o f  t h e  body s u r f a c e  i s  c o v e re d  w i t h  

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

v e r y  im p r o b a b le  t h a t  t i c k s  c o u l d  p e n e t r a t e  b e tw e e n  t h e s e  

s c a l e s .  T h is  p r o b a b l y  e x p l a i n s  t h e  d i s t r i b u t i o n  of  t h e  

t i c k s  on t h e  sk ink*  s body .

A lth o u g h  o n ly  one spec im en  was ex am ined ,  t h e  l a r g e  num­

b e r  o f  t i c k s  w i t h  w h ic h  i t  was i n f e s t e d ,  and  t h e  f a c t  t h a t  

t h i s  o k ink  i s  common i n  t h e  f l a t w o o d s  s u g g e s t s  t h a t  i t  i s  

one o f  th e  m ost  i m p o r t a n t  h o s t s  i n  t h a t  h a b i t a t .

C o l l e c t i o n s  o f  t h e  l a r v a  o f  I x o d e s  s c a p u l a r i s  f ro m  t h e  

C a r o l i n a  a n o l e  a l s o  r e p r e s e n t s  a new h o s t  r e c o r d .  T h is  

l i z a r d ,  w h i l e  fo u n d  i n  a l l  h a b i t a t s  o f  t h e  t i c k ,  seemed t o  

b e  o f  m ino r  im p o r t a n c e  a s  a h o s t*

Of t h e  mammals l i s t e d  i n  T ab le  XXXV, o n l y  t h e  s o u t h e r n  

g o ld e n  mouse and t h e  c o t t o n  r a t  wore  exam ined  i n  s u f f i c i e n t  

numbers  to  j u s t i f y  a n  o p i n i o n  o f  t h e i r  i m p o r t a n c e .  N e i t h e r  

o f  t h e s e  r o d e n t s  a p p e a re d  t o  b e  o f  v e r y  much im p o r ta n c e  a s  

a h o s t  f o r  t h e  l a r v a .  The s o u t h e r n  g o l d e n  mouse i s  r e s ­

t r i c t e d  t o  t h e  hammocks and t h e  c o t t o n  r a t  i s  a b u n d a n t  i n  

f l a t w o o d s  and s a n d h i l l s  w h ich  a r e  n o t  f r e q u e n t l y  b u r n e d .

B o th  o f  the.se mammals r e p r e s e n t  new h o s t  r e c o r d s  f o r  t h e  

l a r v a .

The F l o r i d a  d e e r  mouse i s  fo u n d  c h a r a c t e r i s t i c a l l y  i n  

t h e  s a n d h i l l s  and s c r u b b y  m a r g i n a l  a r e a s  i n  n o r t h e r n  F l o r i d a .
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T h is  would seem to l i m i t  i t s  im p o r t a n c e  a s  a h o s t  b a s e d  on 

t h e  p r e s e n t  knowledge of  t h e  h a b i t a t  d i s t r i b u t i o n  o f  t h e  

t i c k .  The c o l l e c t i o n  of  t h e  l a r v a  f rom  t h e  F l o r i d a  d e e r  

mouse i s  a l s o  a new h o s t  r e c o r d .

The l a r v a  has  b e e n  found on t h e  c o t t o n  mouse by  o t h e r  

w o r k e r s (B ishopp  and T r e m b le y ) , b u t  no r e c o r d s  f rom  t h i s  

h o s t  w e re  o b t a i n e d  i n  t h i s  s t u d y .  S e v e r a l  a t t e m p t s  t o  i n ­

f e s t  t h e  c o t t o n  mouse w i t h  l a r v a e  i n  t h e  i n s e c t a r y  w ere  a l l  

f a i l u r e s .  A lthough  t h i s  mouse i s  v e r y  a b u n d a n t  i n  th e  ham­

mocks o f  n o r t h e r n  F l o r i d a ,  i t  i s  p r o b a b l y  o f  l i t t l e  im p o r ­

t a n c e  a s  a h o s t  f o r  t h e  l a r v a  o f  I x o d e s  s c a p u l a r i s .

Hooker e t  a l .  r e p o r t e d  t h e  im mature  s t a g e s  o f  I x o d e s  

s c a p u l a r i s  f rom th e  q u a i l ,  t h e  b l u e  j a y ,  and t h e  t h r u s h . 

B ish o p p  and Trem bley  added t h e  towhee t o  t h e  known a v i a n  

h o s t s .

None o f  t h e  p r e v i o u s  r e c o r d s  f rom  b i r d s  r e p r e s e n t  l a r g e  

numbers  o f  p o s i t i v e  c o l l e c t i o n s  or  l a r g e  numbers o f  t i c k s .

A c o n s i d e r a b l e  number o f  b i r d s ,  i n c l u d i n g  a l l  o f  t h e  p r i n c i ­

p a l  g ro u n d  b i r d s ,  w ere  examined d u r i n g  t h i s  s t u d y  and  t h e  

r e c o r d  o f  one l a r v a  from a brown t h r a s h e r ,  shown i n  T ab le  

XXXVA i s  t h e  o n ly  on© o b t a i n e d .  Eads s t a t e d  t h a t  he had 

t a k e n  no l a r v a e  and o n ly  a few nymphs o f  t h i s  t i c k  f rom  mam­

m a ls  and b i r d s  i n  T exas .  Also,  B ren n an  ( 1 3 4 5 a . )  made e x ­

t e n s i v e  c o l l e c t i o n s  o f  t i c k s  from many s p e c i e s  o f  mammals 

and b i r d s  i n  Texas b u t  r e p o r t e d  t h e  im m ature  s t a g e s  o f  

I x o d e s  s c a p u l a r i s  a s  o c c u r r i n g  o n ly  on r e p t i l e s .  Thus, i t
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i e  c o n c lu d e d  t h a t  r e p t i l e s ,  .and e s p e c i a l l y  t h e  s k i n k s ,  a r e  

t h e  p r i n c i p a l  h o s t s  f o r  t h e  im m ature  s t a g e s  o f  I x o d e s  sc-apu-  

l a r i s  i n  n o r t h e r n  F l o r i d a ,  and p r o b a b l y  t h r o u g h o u t  t h e  deep 

S o u t h ,

The Nymph. The d a t a  i n  T a b le s  XXXV” and XXXVI show a 

c l o s e  s i m i l a r i t y  b e tw e e n  t h e  h o s t s  f o r  t h e  l a r v a  and f o r  t h e  

nymph o f  I x o d e s  s c a p u l a r i s . The p r i n c i p a l  d i f f e r e n c e  seems 

t o  b e  t h a t  t h e  nymph i s  more f r e q u e n t l y  fo u n d  on mammals, 

e s p e c i a l l y  l a r g e r  mammals, th a n  i s  t h e  l a r v a .  T h i s  i s  more 

e v i d e n t  I n  h o s t  r e c o r d s  p u b l i s h e d  by  B ish o p p  and T rem bley  

t h a n  i n  t h e  d a t a  i n  T a b le  XXXVI. Among th e  l a r g e r  mammals, 

t h e s e  a u t h o r s  r e p o r t e d  r e c o r d s  o f  t h e  nymphs f ro m  t h e  dog ,  

w h i t e - t a i l e d  d e e r ,  and man. T a y lo r  o c c a s i o n a l l y  fo u n d  t h e  

nymph on dogs i n  F l o r i d a .  However, t h e s e  r e c o r d s  o f  t h e  

nymph from  l a r g e r  mammals do n o t  i n d i c a t e  f r e q u e n t  or  e x t e n ­

s i v e  c o l l e c t i o n s  from t h e s e  h o s t s .

The c o l l e c t i o n s  o f  th e  nymph f rom  th e  F l o r i d a  b o b c a t  and 

t h e  c o t t o n  r a t  ( T a b le  XXXVI) a r e  new mammalian h o s t  r e c o r d s  

f o r  t h e  nymph o f  I x o d e s  s c a p u l a r i s .

I n  a d d i t i o n  t o  t h e  r e c o r d s  o f  t h e  im m ature  s t a g e s  f rom  

b i r d s  d i s c u s s e d  under  h o s t  r e l a t i o n s h i p s  o f  t h e  l a r v a ,

B ish o p p  and Trem bley  siiowed t h a t  th e  nymph h a s  b e e n  t a k e n  on 

one o c c a s i o n  f rom  a c a r d i n a l .  T h e i r  r e c o r d  o f  11 nymphs f rom  

tv/a tow hees  i s  a l s o  i n t e r e s t i n g .  The l o c a l i t y  o f  t h e s e  r e c ­

o r d s  was n o t  g i v e n .  A t o t a l  o f  18 tow hees  w ere  exam ined  d u r ­

i n g  t h e  p r e s e n t  s t u d y  and a l l  w e re  n e g a t i v e  f o r  I x o d e s
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TABLE XXXVI

HOST RELATI ON SHIPS OF THE NYMPH OF IXODES SCAPULARIS SAY
IN NORTHERN FLORIDA

H o s t
(

T o t a l
number

examined
Number

i n f e s t e d
P e r  c e n t  
i n f e s t e d

T o t a l  
number 

o f  nymphs 
c o l l e c t e d

A verage  
number 

o f  nymphs 
p e r  a n im a l

Mammalia 
C o t t o n  mouse 69 2 3 . 0 2 0 . 0 3
C o t t o n  r a t 40 3 7 . 0 3 0 .0 7
F l o r i d a

b o b c a t 7 1 1 4 .3 1 0 .1 0
R e p t i l i a

B ro a d -h e a d e d
s k i n k 13 10 7 7 .0 28 2 .1 0

Ground s k i n k 56 2 3 .6 2 0 . 0 3
G la s s  snake 1 1 1 0 0 .0 3 3 .0 0

NOTE: The f i g u r e s  i n  column two a r e  th e  numbers  o f
each  h o s t  examined d u r i n g  t h e  s e a s o n  o f  a c t i v i t y  o f  t h e  
nymph, A p r i l  t h r o u g h  November.  The r e c o r d s  co v e r  t h e  
p e r i o d  f ro m  O c to b e r  1949 th r o u g h  December 1952 .
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s c a p u l a r l a .
The d i v e r s e  n a t u r e  o f  t h e  h o s t  r e c o r d s  o f  th e  im m ature  

s t a r e s  of  J r .odes  s c a p u l a r i s  d i s c u s s e d  above ten d  t o  b e a r  ou t  

t h e  s t a t e m e n t  made i n  t h e  i n t r o d u c t i o n  o f  t h i s  p a p e r  r e l a ­

t i v e  t o  t h e  need  f o r  i n t e n s i v e  s t u d i e s  o f  t i c k s  i n  a l l  p a r t s  

o f  t h e i r  r a n g e s .  T here  seems t o  b e  l i t t l e  d o u b t  t h a t  s m a l l  

mammals s e r v e  a s  t h e  p r i n c i p a l  h o s t s  o f  t h e  l a r v a  and nymph 

I x o d e s  s c a p u l a r i s  i n  M a s s a c h u s e t t s .  T here  a l s o  a p p e a r s  

t o  b e  l i t t l e  d o u b t  t h a t  r e p t i l e s  a r e  t h e  p r i n c i p a l  h o s t s  i n  

n o r t h e r n  F l o r i d a ,  and p o s s i b l y  t h r o u g h o u t  t h e  s o u t h e r n  r a n g e  

o f  t h i s  t i c k .

The A d u l t . As i n d i c a t e d  e a r l i e r ,  t h e  h o s t  r e l a t i o n s h i p s  

o f  t h e  a d u l t  seems t o  be t h e  one p h ase  o f  t h e  b i o l o g y  o f  

I x o d e s  s c a p u l a r i s  w h ich  i s  w e l l  known. T h is  w ide  know ledge 

of  th e  h o s t s  o f  th e  a d u l t  t i c k s  has  r e s u l t e d  f rom  c o n t r i ­

b u t i o n s  by many w o rk e r s  who have made b o th  e x t e n s i v e  and 

i n f r e q u e n t  c o l l e c t i o n s  of  t i c k s  f rom  t h e  l a r g e r  mammals, 

w h ich  s e r v e  as  t h e  p r i n c i p a l  h o s t s  o f  t h e  a d u l t  o f  t h i s  

t i c k .  The o n ly  r e c o r d  o f  t h e  a d u l t  of  I x o d e s  s c a p u l a r i s  

f rom a h o s t  o t h e r  th a n  mammals seems to  b e  one r e p o r t e d  b y  

C o o ley  and K oh ls  ( 1 9 4 5 ) .  T h is  i s  a r e c o r d  o f  t h r e e  f e m a le s  

f rom  t h e  e a s t e r n  b l u e  j a y  t a k e n  a t  N o r th  L i t t l e  Rock Arkan­

s a s .

H u n te r  and Hooker were t h e  f i r s t  w o rk e r s  t o  c a l l  a t t e n ­

t i o n  t o  t h e  abundance  o f  t h e  a d u l t  of  I x o d e s  s c a p u l a r i s  i n  

F l o r i d a ,  and to  t h e  f a c t  t h a t  t h i s  t i c k  i s  a s e r i o u s  p e s t
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o f  dogs i n  t h e  S t a t e .  Banks (1308) a l s o  d i s c u s s e d  i t s  abun ­

d an c e  i n  F l o r i d a ,  s o u t h e r n  T ex a s ,  and o t h e r  p a r t s  o f  t h e  

S o u th .

T ab le  XXXVII shows h o s t  r e c o r d s  o f  t h e  a d u l t  i n  t h e  p r e s ­

e n t  s t u d y .  The cow seems to  b e  a  b e t t e r  h o s t  t h a n  t h e  d og .  

T here  a r e  no p u b l i s h e d  d a t a  com p arab le  to  t h e s e  t h a t  show a 

c o m p a r iso n  o f  t h e  im p o r t a n c e  o f  t h i s  t i c k  on v a r i o u s  domes­

t i c  a n i m a l s .

The d a t a  from w i l d  a n i m a l s ,  w h i l e  n o t  a s  e x t e n s i v e  a s  

t h a t  f rom  th e  cow and t h e  dog ,  a r e  a l s o  o f  c o n s i d e r a b l e  i n ­

t e r e s t .  The F l o r i d a  b o b c a t  seemed to  s t a n d  o u t  among t h e  

h o s t s  i n  t h i s  g r o u p .  The opossum and th e  r a c c o o n  a r e  among 

t h e  m ost  a b u n d a n t  l a r g e r  mammals I n  a l l  t h e  h a b i t a t s  o f  t h i s  

t i c k  i n  n o r t h e r n  F l o r i d a ,  y e t  t h e y  a p p e a r e d  t o  b e  v e r y  poo r  

h o s t s •

A no ther  i n t e r e s t i n g  t h i n g  a b o u t  t h e  d a t a  i n  T ab le  XXXVII 

i s  t h e  more th a n  two t o  one r a t i o  o f  f e m a le  t i c k s  t o  male  

t i c k s  c o l l e c t e d  from h o s t s .  The same h o l d s  t r u e  f o r  t h e  

d a t a  i n  T a b le  XIX, whe r e  a l l  t i c k s  w ere  c o l l e c t e d  a t  r e g u ­

l a r  w e e k ly  i n t e r v a l s  f ro m  d a i r y  cows f o r  a p e r i o d  o f  a l m o s t  

two y e a r s .

The f e m a le  o f  I x o d e s  s c a p u l a r l s  c h a r a c t e r i s t i c a l l y  a t ­

t a c h e s  on c e r t a i n  p a r t s  o f  the  body o f  i t s  h o s t ,  and t h e  

f a v o r i t e  p o i n t s  o f  a t t a c h m e n t  seem t o  v a r y  w i t h  t h e  h o s t .

T h i s  t i c k  h as  b een  c a l l e d  by v a r i o u s  common names,  one o f  

w h ich  i s  t h e  s h o u l d e r  t i c k .  T h is  name u n d o u b te d ly  a r o s e
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TABLE X X X V II

HOST RELATIONSHIPS OF THE ADULT OF 
IXODES SC APUL AH 1 8 SAY IN NORTHERN FLORIDA, 

OCTOBER I 949 THROUGH DECEMBER 1952

T o t a l T o t a l number t i c k s A verage  number
H o s t number c o l l e c t e d t i c k s p e r  a n im a l

examined M ales Fem ales B oth  M ales Fem ales B oth
s e x e s s e x e s

Cow
.....................V”

448 834 2476 3310 1 .7 5 . 5 7 . 4
Deer 6 22 49 - - - . . .
Dog 200 207 57 3 780 1 . 0 2 .9 3 .9
F l o r i d a

b l a c k  b e a r 4 3 14 17 — •
F l o r i d a

b o b c a t 8 93 126 219 11 .6 15*7 2 7 .4
F l o r i d a

g r a y  f o x 4 4 9 13 1 .0 2 . 2 3 . 2
F l o r i d a

opossum 9 1 5 6 0 .1 0 . 5 0 .7
Hog 5 . 0 1 1 • • • —  - — -
H orse 3 X w 22 35 4*3 7 . 3 1 1 .7
House c a t 1 0 1 1 0 . 0 1 . 0 1 .0
Man 0 3 3 0 . 0 . . . mm

R accoon 20 0 1 1 0 . 0 0 .0 5 0 .0 5

T o t a l s 1177 3280 4457

HOTS: The f i g u r e s i n  column too ;a r e  t h e numbers o f
e a c h  h a s t  exam ined  d u r i n g  t h e  s e a s o n  o f  a c t i v i t y  o f  t h e  a d u l t ,  
Sep tem ber  15 th r o u g h  May 30.  The r e c o r d s  co v e r  t h e  p e r i o d  
f rom  O c to b e r  1949 th ro u g h  December 1952. A verages  w ere  
o m i t t e d  w here  a l l  t i c k s  p r e s e n t  on a h o s t  w ere  n o t  c o l l e c t e d *
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from  an  o b s e r v a t i o n  t h a t  t h e  t i c k  o c c a s i o n a l l y  a t t a c h e s  a t

t h e  to p  o f  t h e  w i t h e r s  on t h e  cow. However,  a t t a c h m e n t  a t

t h a t  p o i n t  i s  t h e  e x c e p t i o n  r a t h e r  t h a n  t h e  r u l e .  I n  t h i s

s t u d y ,  t h e  f a v o r i t e  p l a c e s  o f  a t t a c h m e n t  on t h e  cow w ere

found  t o  b e  u n d e r  th e  low er  jaw, t h e  d ew la p ,  t h e  s i d e s  o f

t h e  n e c k ,  and i n  t h e  a x i l l a r i e s  o f  a l l  l e g s .  A t ta ch m e n t  i n

t h e  a x l l l a r i e s  seems to  b e  a p o o r  a d a p t a t i o n  on t h e  p a r t  o f

t h e  t i c k .  Many e n g o rg ed  t i c k s  w e re  found  t o  b e  c r u s h e d  a s

a r e s u l t  of  th e  l e g s  r u b b i n g  a g a i n s t  t h e  b o d y  o f  t h e  cow.
*

On t h e  dog t h e  t i c k s  w e re  found to  a t t a c h  a l o n g  t h e  b a c k  

f rom  a s h o r t  d i s t a n c e  b e h i n d  t h e  s h o u l d e r s  t o  t h e  head ,  a l l  

a ro u n d  t h e  n e c k ,  on t h e  e a r s ,  t h e  s i d e s  o f  t h e  h e a d ,  and 

o c c a s i o n a l l y  on t h e  u n d e r s i d e  of t h e  b o dy .  A t ta c h m e n t  on 

t h e  F l o r i d a  b o b c a t  a p p e a r e d  to  b e  s i m i l a r  t o  t h a t  on dogs* 

C i r c u m s t a n c e s  d id  n o t  p e r m i t  c o l l e c t i o n  o f  a l l  t h e  t i c k s  

p r e s e n t  on t h e  f o u r  F l o r i d a  b l a c k  b e a r s  e x a m in e d ,  b u t  t h e  

I n f e s t a t i o n  seemed to  b e  more g e n e r a l  o v e r  t h e  body  t h a n  on 

o t h e r  h o s t s .

The m ale  o f  I x o d e s  s c a p u l a r i s  does  n o t  a t t a c h  to  t h e  h o s t ,  

i n  t h e  u s u a l  meaning  o f  t h e  t e r m ,  and i s  of no im p o r t a n c e  a s  

a p a r a s i t e .  T h is  o b s e r v a t i o n  h a s  n o t  b e e n  r e c o r d e d  i n  p u b ­

l i s h e d  r e p o r t s  on t h i s  t i c k .  N u t t a l l  e t  a l .  (1911) n o t e d  

t h a t  t h e  m a le  o f  I x o d e s  r i c i n u s  L. i n  England  had been  ob­

s e r v e d  t o  a t t a c h  t o  a h o s t ,  b u t  t h a t  i t  had n o t  b e e n  demon­

s t r a t e d  t h a t  t h e  m a le  a c t u a l l y  sucked  b lo o d *

H ix s o n  {1934} found i n  a s t u d y  o f  I x o d e s  s c u l p t u s
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Neumann t h a t  t h e  m ale  o f  t h a t  s p e c i e s  was n o t  p a r a s i t i c .  

Sm ith  (1945)  fo u n d  t h e  same t o  b e  t r u e  o f  th e  m a le  o f  I x o d e s  

d e n t a t u s  Marx.  These o b s e r v a t i o n s  r a i s e  t h e  q u e s t i o n  a s  to  

w h e th e r  t h e  male  o f  any  I x o d e s  t i c k  i s  o f  any  im p o r t a n c e  as  

a p a r a s i t e .  T h i s  seems t o  be  a l i k e l y  p o s s i b i l i t y  when one 

c o n s i d e r s  t h e  m a t in g  h a b i t s  o f  t h e s e  t i c k s ,  w h ich  w i l l  b e  

d i s c u s s e d  b e lo w .

A f t e r  o b s e r v i n g  t h a t  t h e  m a le s  n e v e r  seemed t o  b e  a t ­

t a c h e d  when c o l l e c t e d  f rom  a h o s t ,  s p e c i a l  a t t e n t i o n  was 

g i v e n  t o  a c t i v i t i e s  o f  t h e  m a le  d u r i n g  many months o f  c o l ­

l e c t i n g .  T h ro u g h o u t  t h i s  t im e  t h e r e  was o n l y  one i n s t a n c e

i n  w hich  a m a le  was o b s e rv e d  i n  w h a t  a p p e a r e d  to  b e  a f e e d ­

in g  p o s i t i o n .  T h is  t i c k  was on a cow, and d u r i n g  t h e  t im e  

t h a t  i t  was b e i n g  o b s e rv e d  w i t h  a hand l e n s  t h e  t i c k  moved 

away f rom  t h e  s p o t  where i t  seemed to  have  I t s  mouth p a r t s  

i n s e r t e d .  On one o t h e r  o c c a s i o n ,  d u r i n g  t h e  en g o rg em en t  

t e s t s  on d o g s ,  a m ale  t i c k  was p l a c e d  on t h e  h o s t  n e a r  w here  

a f e m a le  t i c k  was  a t t a c h e d .  The m a le  w ent  d i r e c t l y  to  t h e  

s k i n  o f  t h e  h o s t  and i n s e r t e d  i t s  hypos tom e.  This  was ob­

s e r v e d  w i t h  a hand  l e n s .  The t i c k  r e m a in e d  i n  t h i s  p o s i ­

t i o n  f o r  a p e r i o d  o f  n o t  more th a n  t h r e e  o r  f o u r  m i n u t e s ,  

t h e n  i t  w i th d re w  i t s  hypostom e f rom  t h e  h o s t  and w ent  d i r e c ­

t l y  t o  t h e  f e m a le  and b eg an  m a t i n g .  I t  seems u n l i k e l y  t h a t

t h e  t i c k  c o u ld  have t a k e n  much b l o o d ,  i f  any ,  d u r i n g  t h i s  

s h o r t  i n t e r v a l .  I n  a l l  o t h e r  i n s t a n c e s  w here  m a le s  were  

p l a c e d  on a  h o s t  n e a r  f e m a le  t i c k s  th e  m a le s  e i t h e r  s t a r t e d



c r a w l i n g  among t h e  h a i r s  o f  t h e  h o s t  or went d i r e c t l y  t o  

t h e  f e m a le s  and s t a r t e d  m ating*

M a tin g

A c c o rd in g  to  N u t t a l l  e t  a l .  t h e  m a t ing  p r o c e s s  o f  I x o d e s  

t i c k s  was f i r s t  d e s c r i b e d  by  D egeer  i n  1778 .  A l th o u g h  t h e  

p r o c e s s  o f  t h e  m a le  p u s h i n g  th e  sp e rm a to p h o re  d e e p l y  i n t o  

t h e  o v i d u c t  o f  t h e  f e m a le  w i th  i t s  hypostom e seems t o  b e  

t h e  u s u a l  m ethod  o f  m a t in g  among t i c k s ,  t h e  u n u s u a l  t h i n g  

a b o u t  t h i s  i n  th e  g en u s  I x o d e s  i s  t h a t  th e  male may r e m a i n  

I n  t h e  m a t i n g  p o s i t i o n  w i th  i t s  hypostome i n s e r t e d  i n t o  t h e  

g e n i t a l  p o re  o f  t h e  f e m a le  f o r  s e v e r a l  d a y s .

A no the r  u n u s u a l  h a b i t  o f  some s p e c i e s  o f  I x o d e s  i s  t h a t  

t h e  t i c k s  seem t o  mate  any p l a c e  where t h e  s e x e s  a r e  b r o u g h t  

t o g e t h e r .  With m ost  o t h e r  t i c k s ,  m a t in g  seems t o  o c c u r  

o n l y  a f t e r  t h e  t i c k s  a r e  on a h o s t  and one s e x ,  or b o t h ,  

have  s t a r t e d  s u c k in g  b lood*

I n  t h i s  s t u d y ,  I x o d e s  s c a p u l a r i s  was o b s e rv e d  m a t in g  i n  

f i e l d  c a g e s  on two o c c a s i o n s  d u r i n g  l i f e  h i s t o r y  s t u d i e s ,  

and once an u n a t t a c h e d  f e m a le  w i t h  a m a le  i n  t h e  m a t in g  p o s i  

t i o n  was c o l l e c t e d  f rom  a cow. The t i c k s  a l m o s t  a lw ay s  

c o u p le d  a f t e r  b e i n g  p l a c e d  t o g e t h e r  i n  c o n t a i n e r s  i n  t h e  

f i e l d .

S in c e  f e e d i n g  i s  n o t  a p r e r e q u i s i t e  to  m a t i n g ,  and s i n c e  

t h e  m a le  r e m a in s  a t t a c h e d  t o  th e  f e m a le  f o r  l o n g  p e r i o d s  o f  

t im e  w h i l e  m a t i n g ,  i t  seems r e a s o n a b l e  t o  assume t h a t  t h e
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male need  n o t  b e  p a r a s i t i c  i n  o r d e r  t o  p e r f o rm  i t s  p r i n c i p a l  

f u n c t i o n  i n  th e  r e p r o d u c t i v e  p r o c e s s .

p r o c e s s  o f  O v i p o s i t i o n

N u t t a l l  e t  a l .  and Lees  and Beament (1948) d e s c r i b e d  

t h e  p r o c e s s  o f  o v i p o s i t ! o n  i n  I x o d e s  r i c i n u s  L .  T h is  p r o ­

c e s s  was found  to  b e  v e r y  s i m i l a r  i n  I x o d e s  s c a p u l a r i s  b u t  

some d i f f e r e n c e s  were  n o t e d .  T h e r e f o r e ,  i t  seems w o r t h w h i l e  

t o  d e s c r i b e  t h e  p r o c e s s  a s  i t  was n o te d  i n  t h i s  s t u d y .

Y i th  t h e  hypostom e i n  a v e n t r a l  p o s i t i o n ,  t h e  o v i p o s i ­

t o r  s t a r t s  to  p r o t r u d e ;  t h e  p a l p i  b e g i n  t o  s p r e a d  l a t e r a l l y  

when th e  e x t r u d i n g  o v i p o s i t o r  r e a c h e s  t h e  end o f  t h e  h y p o -  

s to m e ; G ene’ s o rg an  d o es  n o t  r e a c h  maximum s i z e  u n t i l  t h e  

p a l p i  b e g i n  to  s p r e a d ;  t h e  h o rn s  of  G ene’ s o rgan  r e c e i v e  th e  

egg a t  a b o u t  th e  m idd le  o f  t h e  second  p a l p a l  a r t i c l e ;  w i th  

t h e  egg  b e i n g  h e l d  on to p  o f  t h e  hypostom e by G ene’ s o rg a n ,

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

c l o s e ;  th e  eg g  i s  drawn b ackw ard  tow ard  t h e  b a s e  o f  t h e  

hypostome w h i l e  t h e  hypostom e i s  s t i l l  i n  t h e  v e n t r a l  p o s i ­

t i o n ,  and t h e  egg a p p e a r s  to  b e  r o t a t e d  s l i g h t l y  b e tw e e n  

t h e  h o r n s  o f  Gene’ s o rg a n ;  when t h e  p a l p i  ar© c o m p l e t e l y  

c l o s e d  t h e  hypostom e i s  s u d d e n ly  b r o u g h t  b ack  t o  i t s  h o r i ­

z o n t a l  p o s i t i o n  and th e  egg i s  pushed  i n t o  t h e  egg mass 

above t h e  scu tum ; t h e  hypostome im m e d ia t e l y  s t a r t s  t o  r e t u r n  

t o  t h e  v e n t r a l  p o s i t i o n ;  when t h e  hypostom e i s  a g a i n  i n  t h e  

v e n t r a l  p o s i t i o n  th e  o v i p o s i t o r  s t a r t s  t o  p r o t r u d e  and t h e
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whole  p r o c e s s  i s  r e p e a t e d •

Lees  and Beament o b s e rv e d  t h a t  G ene1s o r g a n  r e t r a c t e d  

c o m p l e t e l y  w i t h i n  t h e  body o f  I x o d e s  r i c i n u s  b e f o r e  t h e  

hypostom e was r a i s e d  w i th  t h e  eg g  on i t s  d o r s a l  s u r f a c e *  

IxsflQs s c a p u l a r i s , G enef s o rg an  i s  i n  c o n t a c t  'w ith  t h e  

egg f rom  t h e  t im e  i t  i s  r e c e i v e d  f ro m  th e  o v i p o s i t o r  u n t i l  

i t  i s  pushed  i n t o  t h e  egg  maos. T h is  o rg a n  i s  n o t  f u l l y  r e ­

t r a c t e d  i n t o  t h e  body when t h e  t i c k  i s  c o n t i n u a l l y  l a y i n g  

e g g s .  A cco rd in g  to  Lees and Beament,  t h e  p r i n c i p a l  f u n c ­

t i o n  o f  G ene’ s o rg a n  i s  t o  c o v e r  th e  e g g s  w i t h  wax a s  a 

p r o t e c t i o n  a g a i n s t  d e s s i c a t i o n .

Number o f  l?ggs L a id  

There  a r e  no p u b l i s h e d  d a t a  on t h e  number o f  eggs  d e ­

p o s i t e d  by  Ix o d e s  s c a p u l a r i s . Hooker  e t  a l . e s t i m a t e d  t h a t  

one en go rged  t i c k  l a i d  3 ,000  eggs  b u t  t h e  eggs w ere  n o t  

c o u n t e d .

T ab le  XXXVIII shows the  o v i p o s i t i o n  r e c o r d s  o f  n i n e  e n ­

g o rg e d  t i c k s  on m o i s t  sand  i n  t h e  i n s e c t a r y .  The maximum 

number o f  e g g s  l a i d  by  on i n d i v i d u a l  t i c k  was 2 ,807  eggs  and 

t h e  minimum number was 1 ,1 0 8  e g g s .  The a v e r a g e  number f o r  

t h e  n i n e  t i c k s  was 2 ,0 5 2 . 7  e g g s .

T ab le  XXXIX shows a t y p i c a l  d a i l y  o v i p o s i t i o n  r e c o r d  o f  

I x o d e s  s c a p u l a r i s . Almost a l l  o f  t h e  t i c k s  f o r  w h ich  d a i l y  

o v i p o s i t i o n  r e c o r d s  were  k e p t  l i v e d  f o r  s e v e r a l  weeks a f t e r  

t h e  l a s t  egg  was l a i d .
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TABLE XXXVIII 

0VTP03ITI0N EECOEDO OF IXODES SCAPULARIS SAT

B a te  t i c k  
c o l l e c t e d  
o r  d ro p p e d

S i z e  o f  t i c k
D ate
f i r s t

egg  l a i d

D ate
l a s t

egg l a i d

OTipO-
s i t i o n
p e r i o d
(d a y s )

T o t a l
number
o f  eggs  

l a i d

March 14, 
1952

9x7x5 March 30, 
1952

May 15 ,  
1952

47 2 ,7 7 8

March 28, 
1952

9x6x5 A p r i l  10, 
1952

May 22, 
1952

43 2 ,1 1 5

M arch 30,  
1952

8x6x3 May 20, 
1952

—— 1 ,1 0 8

A p r i l  1,  
1952

7x6x5 May 22, 
1952

—— 1 ,3 3 4

A p r i l  13, 
1952

6 . 5 x 5 x 3 .2 A p r i l  28, 
1952

May 31, 
1952

34 1 ,5 5 0

Notember 
13 ,  1952

9 x 6 .5 x 5 December 
1 ,  1952

F e b r u a r y  
20 ,  1953

82 2 ,0 1 8

Notember
28 ,  1952

0 . 5 x 7 .5 x 5 • 5 December 
21 ,  1952

March 14, 
1953

84 2 ,5 0 6

Notember 
28, 1952

9 x 6 .5 x 5 .5 December 
21 ,  1952

F e b r u a r y  
22, 1953

64 2,  258

December 
6 ,  1952

1 0 x 7 x 5 .5 J a n u a r y  
7 ,  1953

March 13 ,  
1953

66 2 ,8 0 7

MOTE: The s i z e  o f  t i c k s  i s  i n  m i l l i m e t e r s .  R e a d in g
from  l e f t  t o  r i g h t  i n  column two t h e  f i g u r e s  r e p r e s e n t  l e n g t h ,  
w i d t h ,  and t h i c k n e s s .  The hypostom e was n o t  i n c l u d e d  i n  th© 
l e n g t h  m e a su re m e n t .
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TABLE XXXIX

DAILY OVIPOSITI ON RECORD OF A FINALE OF 
IXOPISS SCAPULARIS SAY COLLECTED NOV Ilf E'ER 28, 1958

Day Number 
o f  eggs

Day Number 
o f  eggs

Day Number 
o f  eggs

1 56 29 136 57 14
2 12. 30 101 58 0
3 26 31 59 59 1
4 16 *x o 73 60 3
5 67 33 28 61 4
6 60 34 49 62 3
7 52 35 47 63 2
8 62 36 0 64 4
9 33 37 6 65 0

10 78 38 30 66 0
11 188 39 14 67 0
12 3 40 29 68 0
13 0 41 14 69 0
14 33 42 29 70 0
15 0 43 25 71 0
16 1 44 27 72 0
17 12 45 7 73 0
18 128 46 11 74 0
19 1 47 14 75 0
20 100 48 18 76 0

1 83 49 27 77 0
o p 16 50 12 70 0
23 11 51 6 79 0
24 6 52 7 80 0
25 73 53 19 81 0
26 66 54 9 82 T ic k  d i e d
27 108 55 11
28 125 56 1

NOTE: The num ber ing  o f  t h e  days  s t a r t s  on t h e  d a t e
o v i p o s i t i o n  b e g a n .  F o r  t h i s  t i c k  t h e  f i r s t  d a t e  o f  o v i p o s i -  
t i o n  was December 81, 1952. The t o t a l  number o f  e g g s  l a i d  
was 2 ,8 5 8 ,  O v i p o s i t i o n  was i n  a s c r e e n e d  i n s e c t a r y .
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E f f e c t  o f  T em p era tu re  on O v i p o s i t i o n  

T a b le  XL shows th e  a v e ra g e  number o f  e g g s  l a i d  p e r  day  

b y  f o u r  sp e c im en s  o f  I x o d e s  s c a p u l a r i s  and t h e  c o r r e s p o n d i n g  

a v e r a g e  t e m p e r a t u r e s .  The t h r e s h o l d  f o r  o v i p o s i t i o n  a p p e a r ­

ed t o  b e  a p p r o x i m a t e l y  SO d e g r e e s .  The d a t a  i n  Tab le  XL a r e  

t y p i c a l  o f  a l l  d a t a  r e c o r d e d  w i t h  r e f e r e n c e  to  t h e  I n f l u e n c e  

o f  t e m p e r a t u r e  on o v i p o s i t i o n .

At 72 d e g r e e s  t h e  r a t e  o f  o v i p o s i t i o n  was o b s e rv e d  on 

two d i f f e r e n t  o c c a s i o n s  t o  be  one egg e v e r y  s i x  m i n u t e s .  At 

t h a t  r a t e  a t i c k  would l a y  240 eggs  i n  24 h o u r s .  The l a r g ­

e s t  number r e c o r d e d  f o r  an I n d i v i d u a l  t i c k  was 241 eggs  i n  

2 5 .5  h o u r s .  The a v e r a g e  t e m p e r a t u r e  d u r i n g  t h a t  p e r i o d  was 

6 8 .7  d e g r e e s .

D a ta  i n  T ab le  XXXVIII a l s o  i n d i c a t e  th e  e f f e c t  of  tem ­

p e r a t u r e  on t h e  r a t e  o f  o v i p o s i t i o n .  T ic k s  t h a t  b e g a n  l a y ­

in g  eggs  i n  l a t e  March and i n  A p r i l  co m p le ted  o v i p o s i t i o n  

i n  a s h o r t e r  t im e  t h a n  t h o s e  t h a t  began  o v i p o s i t i o n  i n  Decem­

b e r  and i n  J a n u a r y .

H a b i t a t  D i s t r i b u t i o n  

I x o d e s  s c a p u l a r i s  was fo u n d  t o  be p r e v a l e n t  i n  t h e  f l a t -  

woods and I n  t h e  hammocks o f  n o r t h e r n  F l o r i d a .  T h i s  s p e c i e s  

was n o t  c o l l e c t e d  i n  any  s t a g e  i n  t h e  s a n d h i l l s  f a r  removed 

f rom hammocks o r  f l a t w o o d s ,  a s  shown by t h e  d a t e  i n  T ab le  IX* 

T h is  i s  a  s t r o n g  i n d i c a t i o n  t h a t  I x o d e s  s c a p u l a r i s  d o e s  n o t  

s u c c e s s f u l l y  p r o p a g a t e  i t s e l f  i n  t h e  s a n d h i l l s .  However,  

s i n c e  i t  was shown i n  t h i s  s t u d y  t h a t  h a b i t a t  b u r n i n g
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TABLE XL

AVERAGE HUMBER OF ECSCS LAID PEE DAY 
BY FOUR SPECIMENS OF IXODES SCAPULARI8 SAY 

FROM JANUARY 1, 195E, TER OUCH JANUARY1 , 1952

Date Average
t e m p e r a t u r e

Average  number 
o f  eggs  l a i d

J an u a ry  1 5 0 .5 5 .7
2 5 6 .9 1 2 .5
3 4 7 .0 3 . 2
4 4 3 .8 2 . 2
5 5 0 . S 3 . 2
6 5 5 .9 5 9 .5
7 6 3 .4 8 0 . 2
8 6 4 .5 1 1 5 .2
9 6 0 . S 6 0 .7

10 4 9 .9 I S . 7
11 4 5 . S 9 .0
IS 4 3 .4 9 . 2
13 5 4 .2 9 6 .7
14 6 2 .1 8 7 . 5
15 6 5 .8 8 9 . 5
16 6 6 .9 9 1 .0
17 68 .7 1 4 4 .2
18 6 8 .4 1 1 1 .7
19 6 8 .6 8 0 .0
SO 6 3 .2 9 1 .5
SI 6 2 .3 1 7 . 2
22 6 6 .5 6 8 .7
S3 5 6 .2 4 1 . 5
S4 4 9 .1 0 . 0
25 51 .3 5 .0
S6 5 9 .8 SB. 2
27 6 3 .2 3 4 .5
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a f f e c t s  t h e  p o p u l a t i o n  o f  t h i s  s p e c i e s ,  and s i n c e  t h e  s a n d ­

h i l l s  a r e  u s u a l l y  s e v e r e l y  bu rned  a n n u a l l y ,  more c o l l e c ­

t i o n s ,  e s p e c i a l l y  from h o s t s ,  a r e  n eed ed  i n  o r d e r  to  j u s t i f y  

t h i s  c o n c l u s i o n .

I f f e e t  o f  H a b i t a t  B u r n in g  on p o p u l a t i o n  Numbers

S e v e r a l  i n v e s t i g a t o r s  t h r o u g h o u t  t h e  w o r ld  have  s t u d i e d  

t h e  e f f e c t s  o f  f i r e  on t i c k  p o p u l a t i o n s .  F r i c k s  (1915) r e ­

p o r t e d  t h a t  b u r n i n g  t h e  g r a s s  was one method used i n  e f f o r t s  

t o  c o n t r o l  th e  Rocky f o u n t a i n  wood t i c k  i n  t h e  n o r t h w e s t e r n  

U n i t e d  S t a t e s  d u r i n g  e a r l y  i n v e s t i g a t i o n s  on t h i s  t i c k ,  

de J e s u s  (1935) recommended b u r n i n g  p a s t u r e s  a s  a c o n t r o l  

f o r  t h e  c a t t l e  t i c k  i n  t h e  P h i l i p p i n e  I s l a n d s .  Buck (1935) 

recommended b r u s h  b u r n i n g  a s  a means o f  t i c k  c o n t r o l  i n  

M a d a g a s c a r .  B ish o p p  (1932) fo u n d  t h a t  n e i t h e r  b u r n i n g  n o r  

p lo w in g  p a s t u r e s  d e s t r o y e d  a l l  sp e c im en s  o f  t h e  c a t t l e  t i c k .  

Sm ith  e t  a l .  (1946) n o t e d  t h a t  w i l d  f i r e s  g r e a t l y  r e d u c e d  

t h e  abundance  o f  a d u l t s  o f  D erm acen to r  v a r i a b i l l s  i n  M a ssa ­

c h u s e t t s .

The s t u d i e s  r e p o r t e d  h e r e  r e l a t i v e  t o  th e  e f f e c t s  o f  

h a b i t a t  b u r n i n g  on p o p u l a t i o n s  o f  I x o d e s  s c a p u l a r i s  w ere  

u n d e r t a k e n  f o r  t h e  s p e c i f i c  p u r p o s e  o f  d e t e r m i n i n g  w h e th e r  

t h i s  s p e c i e s  i s  more a b u n d a n t  i n  n o n -b u rn e d  a r e a s  t h a n  i n  

bu rn ed  a r e a s  o f  t h e  f l a t w o o d s  o f  n o r t h e r n  F l o r i d a .  Annual 

b u r n i n g  o f  open r a n g e  l a n d s  has  b ee n  p r a c t i c e d  i n  t h i s  

S t a t e  f o r  many g e n e r a t i o n s  ( s e e  P l a t e  6 ) .  T h e r e f o r e ,  i t
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became o b v io u s  e a r l y  i n  t h i s  s t u d y  t h a t  h a b i t a t  b u r n i n g  

m ig h t  p ro v e  t o  b e  an i m p o r t a n t  f a c t o r  i n  t h e  e c o l o g y  and 

b i o l o g y  o f  t i c k s  i n  t h i s  a r e a .  The s t u d i e s  were  d e v o te d  to  

I x o d e s  s c a p u l a r i s  p r i m a r i l y  b e c a u s e  i t  i s  t h e  m ost  a c t i v e  

s p e c i e s  d u r in g  t h e  w i n t e r  m o n th s ,  w h ich  I s  a l s o  t h e  s e a s o n  

when m ost  o f  t h e  b u r n i n g  o c c u r s .  / I l l  s a m p le s  w ere  t a k e n  

d u r i n g  th e  s e a s o n  o f  a c t i v i t y  o f  t h e  a d u l t  o f  t h i s  s p e c i e s .

The a r e a s  s e l e c t e d  f o r  s a m p l i n g ,  h e n c e f o r t h  r e f e r r e d  t o  

a s  b l o c k s ,  w ere  l o c a t e d  i n  a t y p i c a l  p i n e - p a l m e t t o  f l a t -  

woods s e c t i o n  a b o u t  e i g h t  m i l e s  n o r t h e a s t  o f  G a i n e s v i l l e ,  

F l o r i d a .  B lo c k s  o f  a p p r o x i m a t e l y  one s q u a r e  m i l e  i n  s i z e

w e re  s e l e c t e d  f o r  sa m p l in g  b a s e d  upon t h e i r  h i s t o r y  o f  f o r ­

e s t  f i r e s .  B lock  I  was b u rn ed  th e  y e a r  b e f o r e  s a m p l in g  and 

had  a h i s t o r y  o f  f r e q u e n t  b u r n i n g ;  b l o c k  I I  was b u rn e d  two 

y e a r s  b e f o r e  s a m p l in g  and had a h i s t o r y  o f  f r e q u e n t  b u r n ­

i n g ;  b l o c k  I I I  was bu rn ed  t h r e e  y e a r s  b e f o r e  s a m p l in g  and 

had  a h i s t o r y  o f  f r e q u e n t  b u r n i n g ;  b l o c k  IV had n o t  b een  

b u r n e d  f o r  a t  l e a s t  14 y e a r s  b e f o r e  s a m p l in g .  B lo ck  IV was 

c o n s i d e r e d  n o n -b u rn e d  i n  t h i s  e x p e r i m e n t  and was used  a s  

t h e  c o n t r o l  b lo c k  f o r  co m p ar iso n  o f  r e s u l t s .

B lo c k s  were n o t  n e c e s s a r i l y  c o n t i n u o u s  t r a c t s  o f  l a n d  

e x c e p t  I n  t h e  c a s e  of  b l o c k  IV. T h is  b l o c k  was  i n  a s i n g l e  

t r a c t  e x c e p t  t h a t  a s m a l l  p o r t i o n  was d i v i d e d  from  t h e  m ain  

body by  a h ighw ay .  I t  so  happened  t h a t  b l o c k  I  was ,  f o r  the  

m o s t  p a r t ,  a d j a c e n t  t o  t h e  c o n t r o l  b l o c k .  I t  had b e e n  th e  

cus tom  f o r  many y e a r s  to  c o n t r o l - b u r n  t h e  l a n d s  a n n u a l l y  t h a t
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a r e  a d j a c e n t  t o  b l o c k  IV i n  o r d e r  t o  p r o t e c t  i t  f rom  w i ld  

f i r e s .  B lock  IV was th e  A u s t i n  C ary  F o r e s t  which  i s  owned 

and managed by th e  U n i v e r s i t y  o f  F l o r i d a  Schoo l  o f  F o r e s t r y .

B lo ck s  w e re  d i v i d e d  i n t o  p l o t s  a p p r o x i m a t e l y  200 f e e t  i n  

w i d t h  and 1 ,500  f e e t  i n  l e n g t h .  S in c e  th e  r e c e n t l y  b u rn e d  

b l o c k s  w e re  n o t  a lw ays  i n  a s i n g l e  t r a c t ,  t h e  p l o t s  w i t h i n  a  

b l o c k  w e re  som etim es i n  g ro u p s  s e p a r a t e d  by d i s t a n c e s  v a r y ­

in g  from a p p r o x i m a t e l y  one q u a r t e r  m i l e  t o  one m i l e .  B lo c k s  

I  and IV w ere  each  r e p r e s e n t e d  on b o t h  s i d e s  o f  a main h i g h ­

way. T h i s  r e s u l t e d  i n  some p l o t s  i n  e a c h  o f  t h e s e  b l o c k s ,  

w h ich  r e p r e s e n t  th e  e x t r e m e s  i n  t h i s  e x p e r i m e n t ,  b e i n g  a d j a ­

c e n t  t o  one a n o t h e r  and o f t e n  s e p a r a t e d  o n ly  by a w i r e  f e n c e .  

Random sa m p le s  w e re  drawn f rom  t h e  combined p l o t s  w i t h i h  each  

b l o c k  b e f o r e  sa m p l in g  was b eg u n .

The p l o t s  u s u a l l y  f r o n t e d  on a r o a d  and t h e  sam ple  was 

t a k e n  i n  a  s i m i l a r  manner i n  each  p l o t .  The s a m p l in g  p r o ­

c e d u re  was t o  b e g i n  d r a g g in g  a s h o r t  d i s t a n c e  f ro m  t h e  r o a d  

n e a r  t h e  c e n t e r  o f  th e  p l o t  and p ro c e e d  away f ro m  t h e  r o a d  

and to w ard  one s i d e  o f  t h e  p l o t  u n t i l  one h a l f  t h e  sam ple  

d i s t a n c e  had b e e n  c o m p le te d ,  th e n  t h e  d r a g  was t u r n e d  t o ­

ward t h e  c e n t e r  and o p p o s i t e  s i d e  o f  t h e  p l o t  and back  t o  

t h e  s t a r t i n g  p o i n t .  T h is  p r o c e d u r e  r e d u c e d  th e  w a l k i n g  t ime 

by  one h a l f ,  which was an i m p o r t a n t  f a c t o r  s i n c e  a s  many a s  

e i g h t  sam ples  o f  500 s t e p s  e a c h  were  som etim es  t a k e n  i n  a 

s i n g l e  day*

wince the  o b j e c t  was t o  be  a b l e  t o  make a g e n e r a l
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s t a t e m e n t  r e l a t i v e  t o  t h e  e f f e c t s  o f  b u r n i n g  on t h e  t i c k  

p o p u l a t i o n ,  t h e  b l o c k s  w e r e ,  where  p o s s i b l e ,  e x t e n d e d  o v e r  

l a r g e  a r e a s  i n  o r d e r  t h a t  a  b r o a d e r  i n f e r e n c e  m ig h t  b e  ob ­

t a i n e d  from  th e  r e s u l t s .  A l though  t h e  f l a t w o o d s  a p p e a r  t o  

b e  a v e r y  homogen eous h a b i t a t ,  i t  was f e l t  t h a t  t h i s  p r o ­

c e d u re  would r e d u c e  p o s s i b l e  v a r i a t i o n  due t o  b l o c k  d i f f e r ­

e n c e s  .

The r e s u l t s  o f  s e v e r a l  y e a r s  s t u d y  o f  I x o d e s  s c a p u l a r i s  

i n  n o r t h e r n  F l o r i d a  have  shown t h a t  l a r g e  numbers o f  t h e s e  

t i c k s  a r e  n o t  c o l l e c t e d  by  sam p l in g  w i th  a c l o t h  d r a g .  T h is  

i s  p r o b a b l y  due t o  two f a c t o r s .  F i r s t ,  i t  was l e a r n e d  by  

s t u d y i n g  th e  b e h a v i o r  o f  t h e  t i c k  t h a t  a d u l t s  w i l l  c l im b  

v e r t i c a l  v e g e t a t i o n  when s e e k i n g  a h o s t  b u t  a p p a r e n t l y  do 

n o t  r e m a i n  above  t h e  g ro u n d  l e v e l  f o r  l o n g  p e r i o d s .  S e c ­

o n d ly ,  i t  w as  o b s e rv e d  t h a t  t h e  a d u l t s  a r e  e a s i l y  d i s l o d g e d  

f rom  t h e  c l o t h  d r a g  by t h e  v e g e t a t i o n .

The number o f  t i c k s  t a k e n  b y  d r a g  s a m p le s  a r e  i n  no way 

co m p ara b le  to  t h e  number t a k e n  f rom  h o s t  a n i m a l s  i n  t h e  same 

a r e a .  T h e r e f o r e ,  i t  was f e l t  t h a t  s e v e r a l  r e p l i c a t i o n s ,  

o v e r  a  p e r i o d  o f  y e a r s ,  would b e  n e e d ed  i n  o r d e r  to  o b t a i n  

c o n c l u s i v e  r e s u l t s .

Due t o  a c o m p le te  l a c k  of  know ledge o f  v /ha t  t o  e x p e c t  

from th e  s a m p l in g  b e f o r e  t h e  e x p e r im e n t  was u n d e r t a k e n ,  to o  

many b l o c k s  were s e l e c t e d  d u r i n g  t h e  f i r s t  y e a r .  T h is  

r e s u l t e d  i n  few er  sam ples  p e r  b l o c k .  However,  some d a t a  w ere
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o b t a i n e d  which  a r e  co m p a rab le  w i t h  o t h e r  y e a r s .  The s t u d y

was begun i n  t h e  f a l l  o f  1950 and r e p e a t e d  i n  1951 and 1952. 

The d a t a  f o r  a l l  y e a r s  a r e  shown i n  T ab le  XLI.

P e n u l t s .  I n  o r d e r  t o  e l i m i n a t e  some n e g a t i v e  sam ples  

and a few  m i s s i n g  p l o t  s a m p le s ,  t h e  s a m p le s  were g ro u p ed  i n  

p a i r s  and th e  a v e r a g e  number o f  t i c k s  o f  t h e  combined sam­

p l e s  was used  a s  t h e  b a s i s  f o r  t h e  a n a l y s i s .

Ail a n a l y s i s  o f  t h e  r e s u l t s  f o r  t h e  y e a r  1951 showed no 

s i g n i f i c a n t  d i f f e r e n c e s  b e tw e e n  t r e a t m e n t s  w i t h i n  t h a t  y e a r .  

T h is  w as  p r o b a b l y  due to  t h e  v a r i a b i l i t y  w i t h i n  s a m p le s  and 

th e  s m a l l  t o t a l  number o f  t i c k s  c o l l e c t e d .  However,  a l o g i ­

c a l  a n a l y s i s  o f  t h e s e  d a t a  i s  t o  combine c o m p arab le  b l o c k s  

o v e r  a p e r i o d  of  t im e  and u se  y e a r s  a s  r e p l i c a t i o n s .  B lo ck s  

I ,  I I ,  and IV a r e  co m p arab le  f o r  a l l  t h r e e  y e a r s .  Combining 

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

s i g n i f i c a n t  d i f f e r e n c e  I n  t r e a t m e n t  r e s p o n s e  over  t h e  t h r e e  

y e a r  p e r i o d .  The a n a l y s i s  was a s  f o l l o w s :

Y e a rs B lo ck  I B lo c k  I I B lo ck  IV T o t a l s
1950 0 .0 0 0 .5 0 3 .5 0 4 .0 0
19 51 0 .2 5 0 .8 8 2 .8 6 3 .9 9
1952 0 .3 0 2 .4 0 4 .2 0 6 .9 0

T o t a l s 1 .5 5 3 .7 8 1 0 .5 6 14 .89
X 0 .1 3 1 .2 6 3 .5 2

S o u rc e  o f D egree  o f Bum o f Mean F
v a r i a t i o n f reedom s q u a r e s s q u a r e

T o t a l 8 20 .3697

Y ea rs 2 1 .8 7 3 2 .9 366
B lo ck s O 17 .3980 8 .6 9 3 0 3 1 .6 8 * *
E r r o r 4 1 .0 9 8 5 . 2746
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?  iBL : XLI

COLLKCTIONS OF ADULTS OF IXODT'S SCAPULARIS SAY 
TW ’v'LATTOI’J TO HABITAT S tn M rfG  STUI>i’3S 

DU’-'INCI 1 9 5 0 , 1 9 5 1 , 1952

Year Sample
number

1* umber o f  t i c k s c o l l e c t e d  p e r sample
B lock  X B lock  I I B lock  I I I B lo ck  t V

1950 1 0 . 0 0 . 0 3 .0
£*.«* 0 .0 1 .0 - - - 8 . 0
3 0 . 0 1 .0 0 . 0
4 0 . 0 0 . 0 . 3 .0

1951 1 0 . 0 0 . 0 1 .0 0 . 0
2 0 .0 0 . 0 1 .0 7 .0
3 0 . 0 0 . 0 0 .0 0 . 0
4 0 . 0 3 . 0 0 .0 0 .0
5 2 .0 0 . 0 0 . 0 4 .0
6 0 . 0 2 .0 6 .0
7 0 . 0 1 .0 3 .0
8 0 . 0 2 .0 3 .0 3 .0

1952 1 1 .0 6 .0 0 .0 3 .0
2 0 . 0 1 .0 1 .0 3 .0
3 0 . 0 0 .0 1 .0 9 .0
4 0 .0 6 .0 3 .0 0 .0
5 1 .0 1 .0 1 .0 2 .0
6 0 . 0 4 . 0 2 .0 3 . 0
7 0 . 0 0 .0 1 .0 3 .0
8 1 .0 2 .0 1 . 0 1 0 .0
9 0 .0 3 .0 0 . 0 6 .0

10 0 .0 1 .0 3 .0 3 .0

T o t a l s 5 .0 3 1 .0 2 1 .0 7 9 .0
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The l . s . d .  a t  t h e  .05  p r o b a b i l i t y  was 1 .2 0  and 1 .9 8  a t  t h e

.01 p r o b a b i l i t y .

F u r t h e r  a n a l y s i s  o f  t h e s e  d a t a  showed t h a t  when c o l l e c ­

t i o n s  f ro m  b l o c k s  I  and IX were combined and th e n  com pared  

w i t h  c o l l e c t i o n s  from th e  c o n t r o l  b l o c k ,  t h e  d i f f e r e n c e  was 

s t i l l  h i g h l y  s i g n i f i c a n t .  A lso ,  t h e  f o l l o w i n g  a n a l y s i s  

shows t h a t  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  num­

b e r  o f  t i c k s  c o l l e c t e d  i n  b l o c k s  I  and I I :

S ou rce  o f Degree o f Sum of Mean F
v a r i a t i o n f reedom s q u a r e s s q u a r e

T o t a l 8 20 .3697

Y ea rs 2 1 .8 7 3 2 .9366
B locks 2 1 7 .3 9 8 0 8 .6 9 9 0  31 .68**
I ,  I I  v s .  IV 1 1 5 .6 3 9 2 1 5 .6 3 9 2  56 .95**
I  v s .  I I 1 1 .7 5 8 8 1 .7 5 8 8  6 .4 0
F r r o r 4 1 .0 9 8 5 .2746

The d a t a  i n T a b le  XLI show t h a t  d a t a a r e  co m p arab le  f o r

a l l  b l o c k s  d u r i n g  th e  y e a r s 1951 and 1952. The r e s u l t s

showed a s i g n i f i c a n t  d i f f e r e n c e  i n  t r e a t m e n t  r e s p o n s e .  Us­

in g  y e a r s  a s  r e p l i c a t i o n s  t h e  a n a l y s i s  wa s  a s  f o l l o w s :

Y ea rs  B lock I  B lock  I I B lock I I I B lock  IV T o t a l s

1951 .25 .8 8 1 .0 0 2 .8 6  4 .9 9
1952 .30 2 .4 0 1 .3 0 4 . 2 0  8 .2 0

T o t a l s  .5 5 3 .28 2 .3 0 7 .0 6  1 3 .1 9
x • 28 1 .6 4 1 .1 5 3 .5 2

S o u rc e  o f D egree  o f Sum o f Mean F
v a r i a t i o n f reed o m s q u a r e s s q u a r e

T o t a l 7 13 .4 4 9 5

Y e a rs 1 1 .2080 1 .2 8 8 0
B lo c k s 3 1 1 .3 5 0 2 3 .7 8 3 4  1 3 .9 9 *
F r r o r 3 .8 1 1 3 .2704
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The l . s . d .  a t  t h e  .05  p r o b a b i l i t y  was 1 . 6 5  and 3 .0 4  a t  t h e  

.01  p r o b a b i l i t y .

The f o l l o w i n g  a n a l y s i s  shows a h i g h l y  s i g n i f i c a n t  d i f ­

f e r e n c e  b e tw e en  t h e  number of  t i c k s  c o l l e c t e d  i n  t h e  c o n t r o l  

b l o c k  and t h e  combined c o l l e c t i o n s  f rom  a l l  b u rn ed  b l o c k s .  

T here  was no s i g n i f i c a n t  d i f f e r e n c e  b e tw e en  t i c k  c o l l e c ­

t i o n s  i n  b u rn e d  b l o c k s .

S o u rc e  o f  D egree  o f  Sum o f  Mean F
v a r i a t i o n  f reed o m  s q u a r e s  s q u a r e

T o t a l 7 1 3 .4 4  9 5

Y ea rs 1 1 .2 8 8 0 1 .2880
B lo ck s 3 1 1 .3 5 0 2 3 .7 8 3 4 13 .99*
I ,  I I ,  I I I  v s .  IV 1 9 .4376 9 .4 3 7 6 34 .90**
I  vs. I I  VS. I l l 2 1 .9126 .9563 3 .5 4
E r r o r 3 .8113 .2704

The r e s u l t s  o f  t h e s e  s t u d i e s  show t h a t  t h e r e  was a 

l a r g e r  p o p u l a t i o n  o f  a d u l t  I x o d e s  s c a p u l a r i s  i n  n o n -b u rn e d  

a r e a s  o f  t h e  f ln tw o o d s  o f  n o r t h e r n  F l o r i d a  t h a n  i n  a r e a s  

r e c e n t l y  b u rn e d  and w i t h  a h i s t o r y  o f  f r e q u e n t  b u r n i n g .  I t  

c a n  a l s o  be  s t a t e d  t h a t  t h r e e  o r  more y e a r s  w i t h o u t  f i r e  i n  

f r e q u e n t l y  b u rn e d  a r e a s  I s  r e q u i r e d  f o r  t i c k  p o p u l a t i o n s  t o  

b u i l d  up t o  a p o i n t  e q u a l  t o  p o p u l a t i o n s  i n  a r e a s  "which have  

b e e n  f r e e  o f  f i r e  f o r  tw e l v e  y e a r s  or  l o n g e r

S in c e  t h e  o b j e c t i v e  o f  t h i s  s t u d y  was o n ly  t o  e s t a b l i s h  

w h e th e r  p o p u l a t i o n s  o f  t h i s  t i c k  a r e  h i g h e r  i n  n o n -b u rn e d  

t h a n  i n  b u r n e d  a r e a s ,  no s p e c i a l  e f f o r t  was made to  d e t e r ­

mine t h e  c a u s e s  f o r  th e  r e s u l t s  o b t a i n e d .

The moot o b v io u s  r e a s o n  why t i c k s  a r e  n o t  as  p l e n t i f u l
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i n  b u rned  a r e a s  -would a p p e a r  to  be  t h a t  t h e  f i r e  d e s t r o y s  

t h e  t i c k s .  W hile  t h i s  i s  v e r y  p r o b a b l y  an i m p o r t a n t  f a c t o r ,  

i t  i s  p r o b a b l y  n o t  th e  o n ly  c a u s e .  I n  f a c t ,  t i c k s  were c o l ­

l e c t e d  on a d r a g  sam ple  i n  one i n s t a n c e  a i t h i n  a few days

a f t e r  a t r a c t  of  l a n d  had b e e n  c o n t r o l - b u r n e d  i n  A u s t i n  C ary  

F o r e s t .  The t i c k s  had a p p a r e n t l y  c l im b e d  th e  v e g e t a t i o n  

a f t e r  i t  had b e e n  c h a r r e d  by t h e  f i r e .  T h is  shows, a t  l e a s t  

i n  t h a t  i n s t a n c e ,  t h a t  a l l  t i c k s  w e re  n o t  d e s t r o y e d  by  t h e  

f i r e .  T h is  f i r e  o c c u r r e d  i n  t h e  c o n t r o l  b l o c k  w h ere  t h e r e  

was a heavy  l a y e r  o f  g round  l i t t e r  over  m ost  o f  t h e  a r e a .

I t  was o b s e rv e d  t h a t  much o f  t h i s  g ro u n d  l i t t e r  was o n ly  

s e a r e d  o v e r  by  t h e  f i r e  and was by  no means d e s t r o y e d .  I t

seems r e a s o n a b l e  t o  assume t h a t  some of  t h e  t i c k s  t h a t  w e re  

i n  or  u n d e r  t h e  g ro u n d  l i t t e r  when t h i s  f i r e  o c c u r r e d  m ig h t  

have  e s c a p e d  b e i n g  k i l l e d .

P r e - b u r n  sam p les  w ere  t a k e n  d u r i n g  1951 i n  f o u r  p l o t s  i n  

A u s t i n  Cary  P u r e s t  a few days  b e f o r e  a t r a c t  was c o n t r o l -  

b u r n e d .  An a v e ra g e  o f  f o u r  and f i v e  t e n t h s  t i c k s  p e r  p l o t  

was c o l l e c t e d .  The same p l o t s  were  sam pled  a g a i n  t h e  f o l ­

lo w in g  y e a r  and an a v e r a g e  o f  t h r e e  and s e v e n t y  f i v e  one 

h u n d r e t h s  t i c k s  p e r  p l o t  was c o l l e c t e d .  These  o b s e r v a t i o n s

i n d i c a t e  t h a t  more t h a n  one b u r n i n g  i s  r e q u i r e d  t o  r e d u c e

t h e  p o p u l a t i o n  o f  I x o d e s  s c a p u l a r i s  i n  a  f l a t w o o d s  a r e a  t h a t  

has  n o t  b ee n  b u rn e d  i n  14 y e a r s  o r  l o n g e r .

A no the r  p o s s i b l e  f a c t o r  i s  t h e  e f f e c t  of  f i r e  on t h e
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v e g e t a t i o n  and  g round  c o v e r .  A reas  or  t h e  f l a t w o o d s  t h a t  

a r e  f r e q u e n t l y  b u rn e d  have  l i t t l e  or  no g ro u n d  l i t t e r .

P l a n t  l i f e  i s  s t u n t e d  and n o t  a s  d en se  i n  f r e q u e n t l y  b u r n e d  

areas a s  i n  a r e a s  p r o t e c t e d  f ro m  f i r e .  T h is  i s  shown i n  

1 l u t e s  1 and 7 .  These d i f f e r e n c e s  i n  t h e  n a t u r e  of  t h e  

v e g e t a t i o n  and t h e  g ro u n d  co v e r  i n  p r o t e c t e d  and b u r n e d  

a r e a s  p r o b a b l y  i n f l u e n c e  h u m i d i t y  and  t e m p e r a t u r e s  n e a r  t h e  

ground  l e v e l  where  m os t  t i c k s  a r e  f o u n d .  However, no d a t a  

wore o b t a i n e d  t o  s u p p o r t  t h i s  o b s e r v a t i o n .

I t  a l s o  seems r e a s o n a b l e  to  assume t h a t  more h o s t  a n i ­

m a ls  f o r  t i c k s  would be fo u n d  i n  a r e a s  p r o t e c t e d  f ro m  f i r e  

b e c a u s e  of  more p r o t e c t i v e  co v e r  I n  t h o s e  a r e a s .  The o n ly  

p o s i t i v e  o b s e r v a t i o n  made t o  s u p p o r t  t h i s  t h e o r y ,  a s  i t  co n ­

c e r n s  I x o d e s  s c a p u l a r i s , was t h a t  t h e  l i t t l e  g ro u n d  s k i n k  

was f r e q u e n t l y  o b s e rv e d  i n  A u s t i n  C a ry  F o r e s t  where  th e  

g ro u n d  l i t t e r  was  d e e p ,  b u t  was n o t  o b s e rv e d  i n  s e v e r e l y  

b u rn e d  ai*eas o f  t h e  f l a t w o o d s .  T h is  s k i n k  i s  c o n s i d e r e d  the  

m o s t  i m p o r t a n t  h o s t  f o r  t h e  l a r v a  o f  I x o d e s  s c a p u l a r i s  found 

i n  t h i s  s t u d y .  More o b s e r v a t i o n s  a r e  n e e d e d ,  how ever ,  b e f o r e  

i t  c o u ld  be  s t a t e d  d e f i n i t e l y  t h a t  t h i s  s k i n k  does  n o t  o c c u r  

i n  t h e  f r e q u e n t l y  b u rn ed  a r e a s .
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The hrown dog t i c k ,  R h i p l c e p h a l u s  s a n g u i n e u s , was r e ­

p o r t e d  by  B ish o p p  and Trombley and C o o ley  (1946) t o  b e  

w o r l d  wide i n  d i s t r i b u t i o n .  Those a u t h o r s  a l s o  d i s c u s s e d  

t h e  h a b i t s ,  h o s t s ,  and im p o r ta n c e  o f  t h i s  s p e c i e s .  I n  a d ­

d i t i o n  t o  b e i n g  a s e v e r e  p e s t  o f  t h e  dog,  t h i s  t i c k  i s  

known t o  t r a n s m i t  p i r o p l a s m o s i s  o f  d o g s .  C o o le y  (1946) 

a l s o  i n d i c a t e d  t h a t  the  brown dog t i c k  m ig h t  be  o f  some 

i m p o r t a n c e  a s  a v e c t o r  o f  Rocky M o u n ta in  s p o t t e d  f e v e r .

Many h o s t s  o f  t h i s  t i c k  b e s i d e s  t h e  dog have b e e n  r e p o r t e d  

i n  v a r i o u s  p a r t s  o f  th e  w o r l d .

The h a b i t  o f  l i v i n g  c l o s e  t o  th e  dog o f t e n  c a u s e s  heavy  

i n f e s t a t i o n s  i n  k e n n e l s  and i n  human d w e l l i n g s .  The t r a n s ­

p o r t i n g  o f  dogs and t i c k - i n f e s t e d  h o u s e h o ld  f u r n i s h i n g s  has  

u n d o u b t e d l y  b e e n  r e s p o n s i b l e  f o r  t h e  w ide  d i s s e m i n a t i o n  o f  

t h i s  s p e c i e s  t h r o u g h o u t  t h e  w o r ld .

The a u t h o r s  c i t e d  above i n d i c a t e d  t h a t  R h i p i c e p h a l u s  

s a n g u in e u s  I s  o f  t r o p i c a l  o r  s u b t r o p i c a l  o r i g i n .  B ishopp  

and Trem bley  r e p o r t e d  t h a t  t h e  t i c k  can m a i n t a i n  i t s e l f  o n ly  

i n  h e a t e d  b u i l d i n g s  i n  t h e  c o l d e r  r e g i o n s .

A lthough  no s p e c i a l  e f f o r t  was made t o  c o l l e c t  t h i s  t i c k  

d u r i n g  t h e  p r e s e n t  s t u d y ,  many a n im a l s  w ere  exam ined ,  I n ­

c l u d i n g  288 d o g s ,  and c o l l e c t i o n s  o f  t h i s  t i c k  w ere  r a r e .
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These  c o l l e c t i o n s ,  a i l  f rom th e  dog,  a r e  shown i n  Table 

X L I I . These  d a t a  do n o t  i n d i c a t e  t h e  s e v e r i t y  w i t h  w hich  

t h i s  t i c k  o f t e n  a t t a c k s  d o g s  i n  F l o r i d a *  G ro ss  i n f e s t a ­

t i o n s  o f  t h e  brown dog t i c k  on dogs  have  b e e n  o b s e rv e d  i n  

G a i n e s v i l l e ,  F l o r i d a ,  where  t h e  numb or  of  t i c k s  would a p p e a r  

t o  d e f y  e n u m e r a t i o n .  These o b s e rv e d  heavy  i n f e s t a t i o n s  were  

a l l  i n  u r b a n  a r e a s  w here  dogs  w ere  c o n f i n e d  f o r  l o n g  p e r i o d s  

i n  c l o s e  q u a r t e r s .

Three  o f  t h e  r e c o r d s  i n  T ab le  XLII r e p r e s e n t  c o l l e c t i o n s  

f rom  dogs  i n  r u r a l  a r e a s  where  t h e  dogs  w ere  r a r e l y ,  i f  e v e r ,  

c o n f i n e d .  Under such  c o n d i t i o n s  dogs may r e s t  or  s l e e p  i n  

a d i f f e r e n t  l o c a t i o n  each  n i g h t ,  o f t e n  w i t h  no more p r o t e c ­

t i o n  th a n  i s  o f f e r e d  by  t h e  b r a n c h e s  o f  a t r e e .  Such h a b i t s  

b y  th e  h o s t ,  i t  seems, w ould  n o t  p r e v e n t  t h e  t i c k  f rom  

b u i l d i n g  up l a r g e  p o p u l a t i o n s  i f  i t  co u ld  w i t h s t a n d  o u t - o f -  

d o o r s  c o n d i t i o n s  h e r e .  A l s o ,  i t  seems r e a s o n a b l e  t o  assume 

t h a t  h u n t i n g  dogs  would  b e  h e a v i l y  i n f e s t e d  i f  t h e  t i c k  i s  

p r e s e n t  i n  any  g r e a t  num bers  o u t - o f - d o o r s .  The o p p o s i t e  

c o n d i t i o n  was found  i n  t h i s  s t u d y .

S in c e  t h e  b rown dog t i c k  was n o t  t a k e n  u n d e r  s y l v a t i c  

c o n d i t i o n s  i n  a lm o s t  f o u r  y e a r s  o f  c o l l e c t i n g ,  and s i n c e  i t  

was o n ly  o c c a s i o n a l l y  c o l l e c t e d  i n  s m a l l  numbers  f rom  dogs  

i n  r u r a l  a r e a s  d u r i n g  t h i s  s t u d y ,  i t  a p p e a r s  t h a t  t h e  t i c k  

i s  c o n f i n e d  l a r g e l y  t o  d o m e s t i c ,  and e s p e c i a l l y  u r b a n ,  h a b i ­

t a t s  i n  n o r t h e r n  F l o r i d a .
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TABLE XLII

COLLECTIONS OF RHIPICEPHALUS SANGUINEUS ( LATRTILLE)
IN  NORTHERN FLORIDA

D ate H o s t L o c a t i o n
Humber o f  t i c k s  

c o l l e c t e d  
M a les  Fem ales

May 9 , 1950 Dog A lachua  C oun ty 2
O c to b e r  13, 1950 Dog A lac h u a  County 1
March 22, 1952 Dog Levy County 1
F e b r u a r y  15, 1953 Dog G i l c h r i s t  Coun ty 1

T o t a l s 1 4
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An i n t e n s i v e  s tu d y  o f  i x o d i d  t i c k s  was c o n d u c te d  i n  n o r ­

t h e r n  F l o r i d a  d u r i n g  th e  p e r i o d  f rom  l a t e  1949 th r o u g h  J a n u ­

a r y  1958 .  T h i r t e e n  s p e c i e s ,  r e p r e s e n t i n g  f i v e  g e n e r a ,  w e re  

c o l i e  c t e d .

S p e c i a l  a t t e n t i o n  was g i v e n  t o  t h e  h o s t  r e l a t i o n s h i p s ,  

s e a s o n a l  a c t i v i t i e s ,  and h a b i t a t  d i s t r i b u t i o n s  o f  Amblyomma 

a a e r l c a n u m  {L . ) ,  D e rm acen to r  v a r i a b i l l s  ( S a y ) , and I x o d e s  

s c a p u l a r i s  Say .  B i o l o g y  and l i f e  h i s t o r y  s t u d i e s  wore  co n ­

d u c te d  on I x o d e s  s c a p u l a r i s .
i n —   i - - - mm uri i i 1    

The h a b i t a t s  s t u d i e d  w ere  (1) f l a t w o o d s ,  c h a r a c t e r i s e d  

b y  th e  p i n e - p a l m e t t o  a s s o c i a t i o n ;  (2)  hammocks, c h a r a c t e r ­

i s e d  by  e v e r g r e e n  hardwoods o f  v a r i o u s  a s s o c i a t i o n s ;  and 

(5) s a n d h i l l s ,  c h a r a c t e r i z e d  by  t h e  l o n g l e a f  p i n e - t u r k e y  oak 

a s s o c i a t i o n .

The a d u l t  o f  Amblyomma am erlcanum was c o l l e c t e d  from 

h o s t s  d u r i n g  e v e r y  month In  th e  y e a r  b u t  was m os t  a c t i v e  

from J a n u a r y  t o  A u g u s t . A d u l t s  were  c o l l e c t e d  o n ly  f rom  

l a r g e r  mammals. The l a r v a e  w ere  c o l l e c t e d  d u r i n g  e v e r y  

month i n  t h e  y e a r  e x c e p t  March and A p r i l .  The s e a s o n  o f  

g r e a t e s t  a c t i v i t y  was from J u n e  th r o u g h  A u g u s t .  The l a r v a e  

w ere  c o l l e c t e d  from mammals and b i r d s .  Nymphs were c o l l e c t ­

ed d u r i n g  e v e r y  month e x c e p t  November. T h is  s t a g e  was q u i t e  

a c t i v e  t h r o u g h o u t  th e  y e a r  e x c e p t  d u r i n g  t h e  p e r i o d  from
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November th r o u g h  F e b r u a r y  and  i n  J u n e .  Nymphs w ere  c o l l e c t ­

ed f ro m  Mammals and b i r d s .  N e i t h e r  t h e  la rva©  n o r  t h e  

nymphs w ere  c o l l e c t e d  f rom  inamraals s m a l l e r  t h a n  t h e  g r a y  

s q u i r r e l .  Amblyomma americonum was found t o  b e  a b u n d a n t  

o n ly  i n  th e  hammocks. No s t a g e  o f  t h i s  s p e c i e s  was  fo u n d  

i n  t h e  s a n d h i l l s  t h a t  w e re  f a r  removed from  hammocks. T h is  

s p e c i e s  was c o l l e c t e d  o n ly  r a r e l y  i n  f l a t w o o d s .  I t  a p p a r ­

e n t l y  b r e e d s  i n  t h e  s m a l l  hammocks i n t e r s p e r s e d  among t h e  

p i n e - p a l x a e t t o  a s s o c i a t i o n s  i n  t h e  f l a t w o o d s .

Amblyomma m acu la tum  Koch was n o t  s t u d i e d  e x t e n s i v e l y  

s i n c e  t h i s  s p e c i e s  has  b e e n  s t u d i e d  i n  s o u t h e r n  G e o r g i a .

The a d u l t s  w ere  m ost  p r e v a l e n t  on cows from J u n e  t h r o u g h  

S ep te m b e r .  The f a v o r i t e  h a b i t a t  f o r  t h i s  t i c k ;  i n  n o r t h e r n  

F l o r i d a  was found  to  b e  t h e  f l a t w o o d s . S pec im ens  w ere  c o l ­

l e c t e d  i n  s m a l l  numbers  from c a t t l e  t h a t  r a n g e d  o n ly  i n  ham­

mocks.  L a r v a e  w e re  c o l l e c t e d  i n  one i n s t a n c e  on a c l o t h  

d r a g  i n  t h e  s a n d h i l l s  n e a r  f l a t w o o d s  and a hammock.

Amblyomma t u b e r c u l a t u m  Marx was r e c o r d e d  i n  t h e  l a r v a l  

s t a g e  f rom  mammals, b i r d s ,  and one r e p t i l e .  New h o s t  r e c ­

o r d s  o b t a i n e d  f o r  th e  l a r v a  a r e  man, b o b w h i te  q u a i l ,  r o b i n ,  

and f e n c e  l i z a r d .  The r e c o r d  f rom  t h e  f e n c e  l i z a r d  i s  a l s o  

t h e  f i r s t  r e c o r d  o f  t h e  l a r v a  from r e p t i l e s .  The l a r v a e  

w ere  found  t o  be  a c t i v e  o n l y  f rom  November t h r o u g h  M arch .  

Nymphs and a d u l t s  were  found  o n ly  on t h e  g o p h e r - t o r t o i s e .

No s e a s o n a l  a c t i v i t y  d a t a  were o b t a i n e d  f o r  th e  nymphs and
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t h e  a d u l t s .  T h i s  s p e c i e s  was c o l l e c t e d  i n  t h e  f l a t w o o d s  and 

i n  t h e  s a n d h i l l s ,  b u t  no r e c o r d s  were o b t a i n e d  f rom  hammocks.

The a d u l t  o f  D erm acen to r  v a r i a b i l i s  (Say) was c o l l e c t e d  

f rom  dogs d u r i n g  e v e r y  month i n  t h e  y e a r .  The p e r i o d  o f  

g r e a t e s t  a c t i v i t y  b e g a n  i n  M arch,  r e a c h e d  a peak  i n  May, 

d ro p p ed  g r a d u a l l y  d u r i n g  J u n e  and J u l y  and t h e n  more ab ­

r u p t l y  i n  A u g u s t .  Only an o c c a s i o n a l  sp e c im e n  was fo u n d

d u r i n g  November,  December,  J a n u a r y ,  and  F e b r u a r y .  The t i c k  

i s  of  no im p o r t a n c e  a s  a p e s t  o f  dogs d u r i n g  th e  w i n t e r  

m o n th s .  The F l o r i d a  b o b c a t  was found  t o  b e  an e x c e l l e n t  

h o s t  f o r  t h e  a d u l t  and p r o b a b l y  i s  o f  more im p o r ta n c e  th a n  

t h e  dog a s  a h o s t  f o r  D erm acen to r  v a r i a b i l i s  i n  t h e  r u r a l  

a r e a s  o f  n o r t h e r n  F l o r i d a .  T h is  t i c k  was r a r e l y  fo u n d  on 

cow s . The l a r v a e  o f  D e rm acen to r  v a r i a b i l i s  w ere  c o l l e c t e d  

f rom  h o s t s  d u r i n g  e v e r y  month e x c e p t  J u n e .  The p e r i o d  o f  

g r e a t e s t  a c t i v i t y  f o r  t h e  l a r v a e  was from O ctobe r  t h r o u g h  

F e b r u a r y  and i n  A u g u s t .  The nymphs w ere  c o l l e c t e d  d u r in g  

e v e r y  month e x c e p t  J u n e  and  November. Nymphs w ere  more abun­

d a n t  on h o s t s  d u r i n g  t h e  p e r i o d  f rom  December t h r o u g h  May.

The m ost  i m p o r t a n t  h o s t s  f o r  t h e  l a r v a  and t h e  nymph w ere  

t h e  c o t t o n  mouse and t h e  n o r t h e r n  c o t t o n  r a t .  An u n en g o rg ed  

l a r v a  'was t a k e n  f ro m  th e  b o b w h i te  q u a i l  i n  two s e p a r a t e  i n ­

s t a n c e s .  T h i s  s p e c i e s  does  n o t  n o r m a l l y  i n f e s t  b i r d s .  

D e rm ac e n to r  v a r i a b i l i s  was p r e v a l e n t  i n  t h e  f l a t w o o d s  and i n  

t h e  hammocks. Mo r e c o r d s  o f  t h i s  s p e c i e s  were  o b t a i n e d  i n
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t h e  s a n d h i l l s  h a b i t a t #

H ae m a p h y s a l l s  c h o r d e i l i s  (P a c k a rd )  was c o l l e c t e d  i n f r e ­

q u e n t l y  i n  t h e  f l a t w o o d s  h a b i t a t .  A l l  r e c o r d s  w ere  f ro m  th e  

meadow l a r k #

H ae m a p h y s a l l s  l e p o r i s - p a l u s t r l s  (P a c k a rd )  was found  to  

be a b u n d a n t  on l a g o m o rp h s ,  and th e  im m ature  s t a g e s  w e re  

fo u n d  more f r e q u e n t l y  th a n  any o t h e r  t i c k  on b i r d s .

Two f e m a le  sp e c im e n s  o f  I x o d e s  a f f i n i s  Neumann w e re  c o l ­

l e c t e d ,  one from a dog J u l y  14, 1951,  and one f rom a F l o r i d a  

b o b c a t  O c to b e r  28, 1951 .  Both  c o l l e c t i o n s  were  made a t  O-ulf 

Hammock, Levy C o u n ty ,  F l o r i d a .  The r e c o r d  f ro m  t h e  dog i s  a 

new h o s t  r e c o r d  f o r  t h i s  s p e c i e s .  There  -are no p r e v i o u s  r e ­

p o r t s  o f  t h i s  s p e c i e s  f rom  th e  U n i t e d  S t a t e s .  However, 

D o c to r  G len  M. K o h ls ,  o f  t h e  IT. S. P u b l i c  H e a l t h  S e r v i c e ,  

h a s  an u n p u b l i s h e d  r e c o r d  o f  a  s i n g l e  f e m a le  c o l l e c t e d  i n  

t h i s  same l o c a l i t y  i n  F l o r i d a  d u r i n g  1948.

A l l  s t a g e s  o f  I x o d e s  b l s h o p p i  S m ith  and Gouck w ere  c o l ­

l e c t e d  from t h e  n o r t h e r n  c o t t o n  r a t ,  and t h e  nymphs w ere

c o l l e c t e d  from t h e  c o t t o n  mouse .  The r e c o r d  f ro m  t h e  c o t t o n  

mouse i s  a new h o s t  r e c o r d  f o r  t h i s  s p e c i e s .  I x o d e s

b i s h o p p i  h a s  n o t  been  p r e v i o u s l y  r e p o r t e d  from F l o r i d a ,  b u t  

D o c to r  C a r r o l l  N. Smith  h as  u n p u b l i s h e d  r e c o r d s  o f  t h i s  t i c k  

f rom  c e n t r a l  F l o r i d a .

Two r e c o r d s  o f  I x o d e s  b r u n n e u s  Koch w e re  o b t a i n e d .  Two 

l a r v a e  were c o l l e c t e d  f rom  a towhee J a n u a r y  26, 1949, and
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one eng o rg ed  f e m a le  was c o l l e c t e d  from a towhee J a n u a r y  26, 

1950 .  Both  c o l l e c t i o n s  were made i n  t h e  f l a t w o o d s  In  

A l a c h u a  C o u n ty ,  F l o r i d a .  T h is  i s  t h e  f i r s t  r e p o r t  o f  I x o d e s  

h r u n n e u s  f rom F l o r i d a .

I x o d e s  c o o k e l  P a c k a rd  was c o l l e c t e d  i n  t h r e e  i n s t a n c e s  

f rom t h e  F l o r i d a  r a c c o o n ;  one nymph November 23, I9 6 0 ,  

J e f f e r s o n  C ounty ;  one nymph November 25, 1950, T a y lo r  Coun­

t y ;  and two f e m a l e s  J a n u a r y  17, 1952, A lachua  C oun ty ,

F l o r i d a .

Twenty f o u r  nymphs o f  I x o d e s  t e x a n u s  Banks w ere  c o l l e c t ­

ed f rom  a s o u t h e r n  fox  s q u i r r e l  i n  T a y lo r  Coun ty ,  F l o r i d a  

December 26, 1949. A l l  o t h e r  c o l l e c t i o n s  o f  t h i s  s p e c i e s

w ere  f e m a l e s  t a k e n  from F l o r i d a  r a c c o o n s  I n  th e  f l a t w o o d s  i n  

A lac h u a  C oun ty .  The r e c o r d s  a r e  a s  f o l l o w s !  one December 5, 

1949,  one J a n u a r y  28, 1950; one Sep tem ber  12, 1950;  and f o u r  

J a n u a r y  17, 1952.

A d u l t s  o f  I x o d e s  s c a p u l a r i s  Say were found  t o  b e  a b u n d a n t  

on cows and d o g s .  The F l o r i d a  b o b c a t  a p p e a r e d  to  b e  one o f  

t h e  m ost  I m p o r t a n t  h o s t s  among w i ld  mammals. The im m ature  

s t a g e s  o f  I x o d e s  s c a p u l a r l s  w ere  fo u n d  to  u t i l i z e  l i z a r d s ,  

e s p e c i a l l y  t h e  s k i n k s ,  a s  t h e i r  p r i n c i p a l  h o s t s .  The ground 

s k i n k  was fo u n d  to  be  t h e  most  i m p o r t a n t  h o s t  f o r  th e  l a r v a e .  

The b r o a d - h e a d e d  s k in k  and t h e  g l a s s  sn a k e  a p p e a re d  to  b e  

t h e  most i m p o r t a n t  h o s t s  f o r  t h e  nymphs.  New h o s t  r e c o r d s  

f o r  t h e  l a r v a e  a r e  t h e  g l a s s  s n a k e ,  C a r o l i n a  a n o l e ,  s o u t h e r n
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g o ld e n  mouse, n o r t h e r n  c o t t o n  r a t ,  and F l o r i d a  d e e r  mouse .

New h o s t  r e c o r d s  f o r  t h e  nymphs a r e  t h e  F l o r i d a  b o b c a t  and  

t h e  n o r t h e r n  c o t t o n  r a t .

A d u l t s  o f  I x o d e s  s c a p u l a r i s  w ere  fo u n d  on h o s t s  o n ly  

f rom  l a t e  Sep tem ber  to  May. The peak  o f  abundance  o c c u r r e d  

n e a r  t h e  m id d l e  o f  November d u r i n g  1951 and 1952 .  Fem ales  

ou tnum bered  m a le s  on h o s t s  a t  a r a t i o  o f  a p p r o x i m a t e l y  two 

t o  one .  Engorged t i c k s  s t a r t e d  d ro p p in g  i n  O c to b e r .  The 

a v e r a g e  p r e o v i p o s i t ! o n  p e r i o d  i n  f i e l d  c a g e s  was 1 4 ,7  d a y s  

d u r i n g  th e  p e r i o d  f rom  O c to b e r  t h r o u g h  M arch ,  w i t h  a r a n g e  

o f  e i g h t  t o  19 d a y s .  I n c u b a t i o n  d u r i n g  t h a t  p e r i o d  r e q u i r e d  

an  a v e r a g e  o f  8 1 . 2  d a y s ,  w i t h  a r a n g e  o f  62 to  89 d a y s .

L a rv a e  were  a c t i v e  f rom J a n u a r y  t h r o u g h  S ep tem b er  w i t h  

t h e  p ea k  o f  ab u n d an ce  i n  e a r l y  s p r i n g ,  p r o b a b l y  A p r i l  o r  May. 

E ngorgem en t  o f  t h e  l a r v a e  r e q u i r e d  f rom  f o u r  to  16 d a y s .

The t im e  r e q u i r e d  f o r  engo rgem en t  a p p e a re d  to  v a r y  w i t h  

d i f f e r e n t  h o s t s .  M o l t i n g  o f  t h e  l a r v a e  i n  f i e l d  c a g e s  r e ­

q u i r e d  an  a v e r a g e  o f  2 1 .5  days  d u r i n g  J u l y  and A u g u s t ,  w i t h  

a r a n g e  o f  20 t o  27 d a y s .  A s m a l l  number o f  l a r v a e  t h a t  

d ro p p ed  d u r i n g  F e b r u a r y  and March r e q u i r e d  f ro m  49 t o  66 

d a y s  t o  m o l t ,

Nymphs w ere  a c t i v e  f rom  A p r i l  t h r o u g h  November.  The 

peak  o f  a c t i v i t y  a p p e a re d  to  b e  d u r i n g  J u n e ,  J u l y ,  and 

A u g u s t .  Engorgem ent  o f  th e  nymph on t h e  b r o a d - h e a d e d  s k i n k  

r e q u i r e d  an a v e r a g e  o f  1 0 .2  d a y s ,  w i t h  a r a n g e  of  s e v e n  t o
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20 d a y s .  During  th e  p e r i o d  J u n e  t h r o u g h  Sep tem ber  1952 

m ale  nymphs r e q u i r e d  an  a v e r a g e  o f  3 0 .8  d a y s  t o  m o l t ,  and 

f e m a le  nymphs r e q u i r e d  an  a v e r a g e  o f  3 2 .9  d ays  t o  m o l t .  A 

few nymphs t h a t  d ro p p e d  i n  November 1952 had n o t  m o l t e d  f o u r  

m on ths  l a t e r .  T h i s  i n d i c a t e d  t h a t  nymphs t h a t  drop  a s  l a t e  

a s  November p r o b a b ly  do n o t  m o l t  u n t i l  t h e  f o l l o w i n g  s p r i n g .

The minimum l i f e  c y c l e  f o r  I x o d e 3  s c a p u l a r i a  i n  n o r t h e r n  

F l o r i d a  was found t o  b e  one y e a r .  T h is  p e r i o d  was from 

O c to b e r  t o  O c to b e r .  T here  was a s t r o n g  i n d i c a t i o n  t h a t  t h e  

l i f e  c y c l e  may b e  e x t e n d e d  t o  two y e a r s  f o r  t i c k s  t h a t  do n o t  

d ro p  en gorged  a s  nymphs b e f o r e  November.

The l a r v a  and th e  nymph of  I x o d e s  s c a p u l a r i s  w ere  found  

t o  r e m a i n  on t h e  s o i l  or  i n  t h e  g ro u n d  l i t t e r  a t  a l l  t i m e s .  

The a d u l t  r e m a in e d  q u i e s c e n t  b e n e a t h  g round  l i t t e r  f rom  l u n e  

u n t i l  i t s  s e a s o n  o f  a c t i v i t y  b e g a n  i n  t h e  f a l l .  At t h a t  

t i m e ,  t h e  a d u l t s  c l im b e d  s h r u b s  and g r a s s e s  when s t i m u l a t e d  

by  t h e  p r e s e n c e  o f  a h o s t .  I f  a h o s t  was n o t  f o u n d ,  t h e  

t i c k s  r e t u r n e d  to  t h e  g ro u n d  w i t h i n  a  few d a y s .

L a rv a e  l i v e d  i n  f i e l d  c a g e s  wri thout  fo o d  f ro m  1 4 . 5  t o  24 

w eek s .  The l o n g e v i t y  o f  u n fed  nymphs i n  f i e l d  c a g e s  was ob­

s e r v e d  t o  b e  f ro m  f i v e  and one h a l f  x'veeks to  17 w e e k s . The 

l o n g e v i t y  o f  u n fe d  a d u l t s  i n  f i e l d  c a g e s  was f rom  e i g h t  and 

one h a l f  t o  17 w e e k s .  The l o n g e v i t y  o f  a l l  s t a g e s  was co n ­

s i d e r a b l y  l o n g e r  on m o i s t  sand  i n  an  i n s e c t a r y  t h a n  i n  f i e l d  

c a g e s .

I x o d e s  s c a p u l a r i s  mated  w h e re v e r  t h e  two s e x e s  w ere
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b r o u g h t  t o g e t h e r ,  on o r  o f f  a h o s t .  The d u r a t i o n  o f  o v i -  

p o s i t i o n  r a n g e d  f rom  a p p r o x i m a t e l y  s i x  weeks t o  t h r e e  m o n th s .

Low t e m p e r a t u r e s  r e t a r d e d  t h e  r a t e  o f  o v i p o s i t i o n .  F i f t y  

d e g r e e s  F a h r e n h e i t  a p p e a r e d  to  be n e a r  t h e  t h r e s h o l d  f o r  

©6S l a y i n g .  The maximum number of  e g g s  l a i d  by  a f u l l y  e n ­

g o rg e d  t i c k  'was 2 ,8 0 7 ;  t h e  minimum number r e c o r d e d  was 

1 ,1 0 8 ;  and t h e  a v e r a g e  number f o r  n i n e  sp e c im en s  was 2 ,0 5 2 .

The m ale  o f  I x o d e s  s c a p u l a r i s  was n e v e r  o b s e rv e d  a t ­

t a c h e d  t o  a h o s t .  Only on one o c c a s i o n  was a m a le  o b s e rv e d  

t o  I n s e r t  i t s  hypos tom e i n t o  t h e  s k i n  o f  a h o s t .  I n  t h a t  

i n s t a n c e  t h e  hypostom e was w i th d raw n  i n  l e s s  t h a n  f i v e  m in ­

u t e s ,  and t h e  m a le  c o u p led  w i t h  a fem a le  n e a r  by. I t  was 

c o n c lu d e d  t h a t  t h e  male  i s  o f  no i m p o r t a n c e  as  a p a r a s i t e .

C o m p ar iso n s  o f  p o p u l a t i o n s  o f  th e  a d u l t  o f  I x o d e s  s c a p u ­

l a r i s  i n  b u rn e d  and n o n -b u rn e d  a r e a s  o f  t h e  f l a t w o o d s  h a b i ­

t a t  showed c o n c l u s i v e l y  t h a t  t h i s  s p e c i e s  was more a b u n d a n t  

i n  an a r e a  t h a t  had n o t  b e e n  b u rn e d  i n  14 shears t h a n  i n  

a r e a s  h a v in g  a r a n g e  o f  f ro m  one to  t h r e e  y e a r s  f rom  th e  

d a t e  o f  t h e  l a s t  b u r n i n g  to  t im e  o f  s a m p l i n g , and w i t h  a 

h i s t o r y  o f  f r e q u e n t  b u r n i n g .  I t  was f u r t h e r  shown t h a t  

t h e r e  was  no s i g n i f i c a n t  d i f f e r e n c e  i n  p o p u l a t i o n s  o f  t h i s  

t i c k  i n  t h e  t h r e e  c l a s s e s  o f  b u rn e d  a r e a s  s t u d i e d .  The con­

c l u s i o n  was t h a t  more th a n  t h r e e  y e a r s  'w i th o u t  f i r e  a r e  r e ­

q u i r e d  I n  an a r e a  w i t h  a h i s t o r y  o f  f r e q u e n t  b u r n i n g  i n  

o r d e r  f o r  p o p u l a t i o n s  o f  t h i s  t i c k  t o  r e a c h  a l e v e l  compa­

r a b l e  t o  p o p u l a t i o n s  t h a t  o b t a i n  i n  a r e a s  n o t  h a v in g  b e e n
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b u r n e d  i n  1 4  y e a r s .

I x o d e s  s c a p u l a r i s  w as fo u n d  t o  b e  p r e v a l e n t  i n  t h e  f l a t ­

w o od s  and hammock: h a b i t a t s ,  b u t  no r e c o r d  o f  t h i s  t i c k  w as  

o b t a i n e d  i n  s a n d h i l l s  t h a t  w e r e  f a r  r em o v ed  fro m  o t h e r  h a b i ­

t a t s .

R h i p i c e p h a l u s  s a n g u i n e u s  ( L a t r e i l l e )  w as c o l l e c t e d  o n l y  

from  d o g s  and o n l y  i n  d o m e s t i c  e n v ir o n m e n ts *
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APPENDIX

NAMES OF HOST ANIMALS AND PLANTS

Aves

B obw hite  q u a i l ...........................C o l i n u s  v i r g i n i a n u s  ( L . }

Brown t h r a s h e r  .  ...................... Toxostoma rufum ( L . )

B u t c h e r  b i r d ............................... L a n lu s  l u d o v i c i a n u s  L.

C a r d i n a l .   ........................... Richmondena c a r d i n a l  i s  (L. )

E a s t e r n  b l u e  j a y ......................C y a n o c i t t a  c r i s t a t a  (L . )

House w r e n ...................... ..............T r o g l o d y t e s  aedon  V i e i l l o t

Meadow l a r k ..................................S t u r n e l l a  magna ( L . )

Owl  ........................... .. . .  o . S t r i g i f o r m e s

P i n e  w a r b l e r . . . ........................ D e n d r o ic a  p i n u s  (T i l s o n )

R o b i n ..............   Turdus  m i g r o t o r i u s  L.

Mammalia

P a s t e r n  c o t t o n t a i l ................. S y l v i l a g u s  f l o r i d a n u s  ( A l l e n )
( r a b b i t )

F l o r i d a  b l a c k  b e a r ................. B u r c t o s  f l o r i d a n u s  M err iam

F l o r i d a  b o b c a t ...........................Lynx r u f u s  f l o r i d  anus  ( R a f i n e s q u e )

F l o r i d a  c o t t o n  m ouse ...........P e rom yscus  g o s s y p i n u s
p a l m a r i n s  Bangs

F l o r i d a  c o t t o n  r a t .    Sigmodon h l s p l d u s
1 1 t t o r a l l a  (Chapman)

F l o r i d a  d e e r  m o u s e . ................Perom yscus  f l  o r  id  anus  (Chapman)

U ro cy on c in e r c o a iq  
f l o r i d a n u s N h o a d s

F l o r i d a  g r a y  f o x .......................Urocyon c i n e r c o a r g e n t e u s
   --------------

F l o r i d a  opossum  D l d e l p h i s  V i r g i n i a n  a p i g r a  Bangs
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F l o r i d a  r a c c o o n .. .  . . . P ro c y o n  l o t o r  e l u c u s  Bangs
( r a c c o o n )

F l o r i d a  wood r a t ......................Neotoma f l o r i d a n a  (Ord)

Gray  s q u i r r e l .  ............... .........S c i u r u s  c a r o l l n e n s l s  Gmelin

House m o u s e .  ...................... Mus muse u l u s  m u s c u lu s  L in n a e u s

Marsh r a b b i t ............................... S y l v i l a g u s  p a l u s t r l s
p a l u d i c o l a  ( f i l l e r a n d  Bangs)

Meadow m o u se   ............ M i c r o t u s  p e n n s y l v a n i c u s
p e n n s y lv a n  i  c u s  ( Ord)

Mearns  c o t t o n t a i l      S y l v i l a g u s  f l o r i d a n u s
m e a r n s I  ( A l l e n )

N o r t h e r n  c o t t o n  r a t .   Sigmodon h i s p i d u s
( c o t t o n  r a t )  h i s p id .o s  Say and Ord

N o r t h e r n  w h i t e - f o o t e d ......... Pe rom yscus  l e u c o p u s
mouse n o v e b o r a c e n s i s  (F i s c h e r )

r o c h e t  g o p h e r . . . . . .................Geomva
(S a lam a n d e r )  f l o r i d a n u s  (Audubon and Bachman)

R ic e  r a t ......................................... Qryzomys p a l u 3 t r i s  ( H a r l a n )

S o u t h e r n  f o x  s q u i r r e l . . . . . S c i u r u s  n i g e r  n i g e r  L in n a e u s

S o u t h e r n  g o ld e n  m o u se ......... P e ro m y scu s  n u t t a l l i
a u r e o 1us ( Audubon and Bachman)

S p o t t e d  s k u n k .............................S p i l o g a l e  a m b a r v a l i s  Bangs

V i r g i n i a  d e e r  ( d e e r ) ............Q d o c o i l e u s  v i r g i n i a n u s
v i r g i n i a n u

B h i t e - f o o t e d  m o u se .................. Perom yscus

s (B o d d a e r ty

l e u c o p u s  ( R a f in e s q u e )

R e p t i l i a

B l u e - t a i l e d  s k i n k ....................Bumeces f a s c i a t u s  (L in n a e u s )

B ro a d -h e a d e d  s k i n k .................Fumeces l a t i c e p s  S c h n e i d e r

C a r o l i n a  a n o l e ...........................A n o l i s  c a r o l i n e n i s  V o ig h t

C o r a l  s n a k e .................................. M lc ru r u s  f u l v i u s
f u l v i u s " ( L in n a e u s )
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Diamond-back r a t t l e s n a k e . . C r o t a l u s  adam an tous  Bcnuvo ls

Fence  l i z a r d  ( E a s t e r n .  . .■ y . G c e lo p o ru s  u n d u l a t u s  
p i n e  l i z a r d )  u n d u l a t u s  ( L a t r e i l l e )

G la s s  s n a k e ..................................Qp.hlsau.rus v e n t r a l  i s  (L in n a e u s )

G o p h e r - t o r t o i s e  (g o p h e r )  . . Qopherus  pclyphemus (Daudin)

Ground s k i n k ................................L e lo l o p i s m a  u n i c o l o r  (H a r la n )

P l a n t s

B la c k  gam...................................... Nyssa  s y l v a t i c a
b i f l  o r  a (V/alt 3 a r g .

B lu e  b e e c h .................................... C a rp in u s  c a r o l i n i a n a  W a l t .

B lue  j ac  k o a k ............................... ^ u e r c u s  c l n e r e a  Miohx.

Cabbage palm ( P a l m e t t o ) . . . S ab a l  p a l m e t t o  ( W a l t . )  Lodd. 

C y p re s s  ( p o n d - c y p r e s s ) . . . . Taxodiura a s c e n d e n s  B rongn .

G a l l b e r r y ...................................... I l e x  g l a b r a  (L. ) A. Gray

H i c k o r y ..................................... . . . Oarya to raen to sa  (Lam.) N u t t .

N o l l y ...................... ..........................I l e x  opaoa A i t .

I ronwood ( h o p - h o r n b e a n ) . . . O s t r y a  v i r g i n ! a n a  ( H i l l . )  K. Koch

L iv e  o a k   ...................... .. . ;u e r c u s  v i r g i n l a n a  K i l l .

L o n g le a f  p i n e .   ................ L in u s  p a l u s t r i s  M i l l .

M a g n o l i a .........................................M a g n o l ia  g r a n d  i f  l o r  a L.

R edbay ............... ....................... . .  . Pei-sea b o r b o n i a  (L . )  S p re n g .

Bed m a p l e ...................................... Acer rubrum  L.

Red o a k ...................... .....................^ a e r c u s  f a l c a t e  M ichx .

S a w - p a l m e t t o    • • • • . S e r e n o a  r e p e n s  ( B a r t r . )  Small

Scrub o a k .......................................Q,uercus l a e v i s  W alt .

S l a s h  p i n e .................................... P in u s  e l l i o t t i  Bngelm.

Sw ee tgum ....................................... L iq u id a m b a r  s t y r a c l f l u a  L.
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T urkey o a k ....................................... . g u e r c u s  l a e v i s  W a l t .

W ire  g r a s s ............................. . .  • .  A r i s t i d a  s p .
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P l a t e  1 .

A s c e n e  i n  t h e  f l a t w o o d s  o f  n o r t h e r n  F l o r i d a  sh o w in g  t h e  

t y p i c a l  p i n e - p a l m e t t o  a s s o c i a t i o n .  T h is  p h o to g r a p h  was  

t a k e n  i n  A u s t i n  C ary  F o r e s t  i n  an  a r e a  t h a t  w a s f l a s t  b u r n e d  

a b o u t  1 9 3 6 .  The p h o to g r a p h  w as made i n  t h e  s p r i n g  o f  1 9 5 3 .





178

P l a t e  2 .

A s c e n e  i n  a  m e s o p h y t ic  hammock o f  n o r t h e r n  F l o r i d a *





P l a t e  3 #

The l o n g l e a f  p i n e - t u r k e y  oak  a s s o c i a t i o n  

t y p i c a l  o f  t h e  s a n d h i l l s  o f  n o r t h e r n  F l o r i d a ,



•&
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P la t©  4 .

L a r v a e  o f  Amblyomma t u b e r o u la tu m  Marx on th e  f e n c e  l i z a r d .
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P l a t e  5 .

L a rv a e  and nymphs o f  I x o d e s  s c a p u l a r i s  S a y  

on t h e  b r o a d -h e a d e d  s k i n k .
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P l a t e  6 .

A s c e n e  i n  a f r e q u e n t l y  b u rn ed  a r e a  o f  t h e  f l a t w o o d s  i n  

n o r t h e r n  F l o r i d a .  T h is  a r e a  w as b u rn ed  i n  t h e  w i n t e r  o f  

1 9 5 2 ,  and t h e  p h o to g r a p h  w as made i n  t h e  s p r i n g  o f  1 9 5 3 .
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P l a t e  7.

A r e c e n t l y  b u rn ed  a r e a  o f  t h e  f l a t w o o d s  i n  n o r t h e r n  F l o r i d a .





VITA

Name: Andrew J .  R o g e rs

P e rm an e n t  a d d r e s s :  R oute  4 ,  Box 368, G a i n e s v i l l e ,  F l o r i d a

D egree  t o  b e  c o n f e r r e d :  D o c to r  o f  P h i l o s o p h y ,  1953

D ate  o f  b i r t h :  J a n u a r y  7 ,  1916

P l a c e  o f  b i r t h :  P e r r y ,  F l o r i d a

S e c o n d a ry  E d u c a t i o n :  T a y lo r  County  H igh S c h o o l ,  P e r r y ,
F I o r i d a

C o l l e g i a t e  I n s t i t u t i o n s  a t t e n d e d  D a te s  D egree  D a te  o f
D egree

U n i v e r s i t y  o f  F l o r i d a  1938-41  B .8 .A .  J u n e  1941

U n i v e r s i t y  o f  F l o r i d a  1941 -4 3  M.S. J u n e  1943

U n i v e r s i t y  o f  M a ry la n d  1948-53  Ph .D .  J u n e  1953

P u b l i c a t i o n s :  R o g e r s ,  Andrew J . ,  and T. W. M i l l s .  1950.

S p in o s e  F a r  T ick  i n  F l o r i d a .  J o u r .  Peon .

F n t .  43: 3 9 2 -3 .

P o s i t i o n s  h e l d :  A s s i s t a n t  P r o f e s s o r  o f  En tom ology ,

U n i v e r s i t y  o f  F l o r i d a ,  G a i n e s v i l l e ,

F l o r i d a .  1 9 4 6 - P r e s e n t .

L t . ( J G )  U n i t e d  S t a t e s  Navy. 1 9 4 4 -1 9 4 6 .  

A s s i s t a n t  E n t o m o l o g i s t ,  U n i t e d  S t a t e s  p u b l i c  

H e a l t h  S e r v i c e .  1 9 4 2 -1 9 4 4 .


