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ABSTRACT 

The i n f l u e n c e  o f  v a r i o u s  urban developments upon v e r t e b r a t e  w i l d l i f e  

d i s t r i b u t i o n s  and abundance was s t u d i e d  i n  Schnieeckle Reserve on t h e  

U n i v e r s i t y  o f  Wiscons in  - Stevens P o i n t  campus i n  c e n t r a l  Wisconsin,  

Mar 1977 t o  Mar 1979. 

Developments i n c l u d e d  t h e  c o m p l e t i o n  and use o f  a  new highway, t h e  

evacua t ion  o f  an e x i s t i n g  roadway, w e t l a n d  dra inage,  and t h e  c o n s t r u c t i o n  

o f  mu1 t i - p u r p o s e  r e c r e a t i o n a l  t r a i l  s .  

B reed ing  b i r d  abundance was c o n s t a n t  i n  1977 and 1978 i n  a1 1  

h a b i t a t s  u n a l t e r e d  by development. T r a i  1  c o n s t r u c t i o n  a p p a r e n t l y  i n -  

c reased b r e e d i n g  b i r d  abundance i n  p i n e  h a b i t a t  b u t  had no e f f e c t  upon 

b i r d s  i n  o t h e r  h a b i t a t s .  Breed ing b i r d  abundance i n  we t lands  n e a r l y  

t r i p l e d  i n  1978 a f t e r  dams were i n s t a l l e d  t o  r e s t o r e  o r i g i n a l  w e t l a n d  

c o n d i t i o n s .  Removal o f  v e h i c u l a r  t r a f f i c  f rom an abandoned roadway 

i n c r e a s e d  b i r d  abundance i n  a d j a c e n t  mixed wood1 and hab i  t a t .  The a d d i t i o n  

o f  t r a f f i c  a l o n g  a  new roadway had no apparent  e f f e c t  upon b i r d  abundance 

i n  a d j a c e n t  h a b i t a t s .  

Aniphi b i  ans became more abundant i n  1978 when wet1 ands were r e f  1  ooded. 

Frog and t o a d  b r e e d i n g  areas expanded t o  i n c l u d e  much o f  t h e  r e f l o o d e d  

a rea .  The new road  served as a  b a r r i e r  t o  some amphibians and caused 

d i r e c t  m o r t a l  i ty  t o  s e v e r a l  spec ies .  

Snakes were l e s s  abundant i n  t h e  we t lands  a f t e r  r e f l o o d i n g ,  b u t  o t h e r  

h a b i t a t  a l t e r a t i o n s  had no n o t i c e a b l e  e f f e c t  upon t h e i r  p o p u l a t i o n s .  

T u r t l e s  were r a r e  on t h e  r e s e r v e .  

Shrews i n c r e a s e d  s l i g h t l y  i n  abundance f rom 1977 t o  1978 i n  u n d i s t u r b e d  

h a b i t a t s  w h i l e  o t h e r  smal l  mammal spec ies  became l e s s  abundant. Severe 
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f l o o d i n g  reduced smal l  marrtrnal p o p u l a t i o n s  excep t  Sorex a r c t i c u s ,  l e s s  

severe  f l o o d i n g  o f  w e t l a n d  h a b i t a t  e v i d e n t l y  a l l o w e d  p o p u l a t i o n s  o f  

o t h e r  sma l l  mammal s  t o  i n c r e a s e .  

Met land r e s t o r a t i o n  i n  1978 a t t r a c t e d  muskrats,  mink, and beaver.  

Skunks and weasels i n c r e a s e d  i n  abundance a l s o ,  p o s s i b l y  i n  response t o  

t h e  i n c r e a s e  i n  t h e i r  sma l l  mammal p r e y  on t h e  w e t l a n d  p e r i p h e r y .  

C o t t o n t a i  1  r a b b i t s  were a d v e r s e l y  a f f e c t e d  by t h e  we t land  r e s  t o r a -  

t i o n .  Gray s q u i r r e l s  d e c l i n e d  i n  h a b i t a t s  d i s t u r b e d  by development. 

Development on t h e  r e s e r v e  i n c r e a s e d  w h i t e - t a i l e d  deer  m o r t a l i t y  

b u t  d i d  n o t  reduce t h e i r  use o f  t h e  area. I m m i g r a t i o n  o f  deer  f r o m  

a d j a c e n t  areas a l l o w e d  annual r e p o p u l a t i o n  o f  t h e  reserve .  

P r e s e r v a t i o n  o f  Schrneeckle Reserve 's  h a b i t a t s  and wi  l d l  i f e  d i v e r s i t y  

i s  d e s i r a b l e  because t h e  area i s  used as an ou tdoor  l a b o r a t o r y ,  p r i m a r i l y  

by  t h e  u n i v e r s i t y ' s  Col l e g e  o f  N a t u r a l  Resources and B i o l o g y  Department. 

P r e s e r v a t i o n  o f  t h e  r e s e r v e  and i t s  w i l d l i f e  depends upon i t s  p roper  

management by  the  u n i v e r s i t y  and r e g u l a t i o n  o f  i n c o m p a t i b l e  uses. 
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INTRODUCTION 

Each y e a r ,  t h e  c o n s t r u c t i o n  o f  roads and parks  i n  Wiscons in  d e s t r o y s  

o r  a1 t e r s  thousands o f  h e c t a r e s  o f  n a t u r a l  w i  1 d l  i f e  h a b i t a t .  A1 though 

t h e s e  t ypes  o f  developments o b v i o u s l y  a f f e c t  w i  1 d l  i f e  p o p u l a t i o n s ,  

s p e c i f i c  impac ts  o f  these developments on t h e  w i l d l i f e  community have 

n o t  been documented i n  Wisconsin.  

T h i s  t h e s i s  p r e s e n t s  t h e  e f f e c t s  o f  developments on v e r t e b r a t e  

w i l d 1  i f e  p o p u l a t i o n s  and d i s t r i b u t i o n s  on Schmeeckle Reserve, U n i v e r s i t y  

o f  Wisconsin-Stevens P o i n t  (UWSP) i n  c e n t r a l  Wiscons in .  

Between Mar 1977 and Mar 1979, a new highway , M i  c h i  gan Ave. , was 

completed t h r o u g h  t h e  s t u d y  area;  s t r e e t  l i g h t s  were i n s t a l l e d ,  Reserve 

S t .  was abandoned and s t r e e t  l i g h t s  the reon  were removed. The n a t u r a l  

w a t e r  reg ime o f  t h e  a r e a  was d i s t u r b e d  by c o n s t r u c t i o n ;  p e d e s t r i a n  t r a i l s  

were c u t  th rough  t h e  area i n  c o n j u n c t i o n  w i t h  d e s i g n a t i n g  most o f  t h e  

s t u d y  a rea  as Schmeeckl e Reserve, a mu1 ti -purpose p a r k .  

The o b j e c t i v e  o f  t h i s  s t u d y  was t o  de te rm ine  whether  changes o c c u r r e d  

i n  v e r t e b r a t e  w i  1 d l  i f e  abundance and d i s t r i b u t i  or1 a s s o c i a t e d  w i t h  t h e  

c o m p l e t i o n  o f  l 4 i  ch igan  Ave., t h e  abandonment o f  Reserve S t . ,  t h e  i n t e r -  

r u p t i o n  o f  w a t e r  d ra inage  p a t t e r n s ,  and t h e  c o n s t r u c t i o n  o f  t r a i  1 s.  

The s t u d y  a rea  i s  used f o r  academic purposes by UWSP's C o l l e g e  o f  

N a t u r a l  Resources (CNR) , and t h e  B i o l o g y ,  P h y s i c a l  Educa t ion ,  and A r t  

Departments,  and r e c e i v e s  r e c r e a t i o n a l  use by  s t u d e n t s  and t h e  c i  t i z e n s  

o f  Stevens P o i n t .  

Nomenclature o f  b i r d s ,  rnarnrna.1 s, r e p t i l e s  and amphibians conforms 

t o  E u l l  and Far rand  (1977) ,  Jones e t  a1 . (1975) ,  and C o l l  i n s  e t  a1 . (1978) ,  

r e s p e c t i v e l y .  



STlIDY AREA 

Phys i  c a l  C h a r a c t e r i  s  t i cs 

Stevens P o i n t  i s  l o c a t e d  i n  Por tage  County,  c e n t r a l  Wiscons in .  

T h i s  p o r t i o n  o f  Por tage  County i s  w i t h i n  t h e  geograph ica l  r e g i o n  known 

as t h e  Nor the rn  High land,  an expans ive  p e n e p l a i n  t h a t  i n c l u d e s  most of  

n o r t h e r n  Wisconsin ( M a r t i n  1965) .  The City o f  Stevens P o i n t  a l s o  l i e s  

w i t h i n  t h e  d r i f t l e s s  area,  an a rea  bypassed by t h e  p r e h i s t o r i c  c o n t i n e n t a l  

i c e  sheets ,  and h a v i n g  a  c h a r a c t e r i  s t i  c a l  l y  f l  a t  topography.  Stevens 

P o i n t  a l s o  l i e s  w i t h i n  t h e  Tens ion Zone ( F i g .  I ) ,  wh ich  separa tes  W i s c o n s i n ' s  

,2  d i s t i n c t  f l o u r i s t i  c  p r o v i n c e s  ( C u r t i s  and McIn tosh 1951 ) . The zone 

c o n t a i n s  many p l a n t  spec ies  c h a r a c t e r i s t i c  o f  b o t h  t h e  p r a i r i e  and b o r e a l  

e lements mark ing  t h e  s o u t h e r n  range l i m i t s  o f  many n o r t h e r n  spec ies  and 

t h e  n o r t h e r n  range 1  i m i  t s  o f  many sou the rn  spec ies ,  g i v i n g  t h e  zone many 

un ique  and d i v e r s e  v e g e t a t i o n a l  cor~ in iun i t ies  ( C u r t i s  1959) .  T h i s  zone 

marks t h e  range 1  i m i  t s  o f  many a s s o c i a t e d  animal  spec ies  as we1 1  (Gr iggs  

1914, Greene 1935).  

The c l i m a t e  o f  t h e  a rea  i s  c l a s s i f i e d  as humid c o n t i n e n t a l  ( F i n l e y  

1965) .  The J u l y  mean tempera tu re  i s  2 3 O ~ ,  and t h e  Jan mean i s  - 1 0 ' ~ .  

Recorded tempera tu re  extremes a r e  4 6 ' ~  and - 4 3 ' ~ .  The r e g i o n  has an 

average g row ing  season f o r  n a t i v e  p l a n t s  o f  170 days. Average p r e c i p i  t a -  

t i o n  i s  79 c111 a n n u a l l y ,  w i t h  a  no r~ i i a l  w i n t e r  s n o w f a l l  o f  101-127 cm. 

The 83-ha Schmeeckle Reserve i s  l o c a t e d  w i t h i n  t h e  Stevens P o i n t  c i t y  

1  i n i i  t s  j u s t  n o r t h  o f  t h e  UWSP campus p r o p e r .  The s t u d y  area ( F i g .  2 )  

i s  bounded on t h e  n o r t h  by N o r t h  P o i n t  Dr. Two p r i v a t e l y - o w e d  4-ha 

t r a c t s  o f  l a n d  a d j o i n  t h i s  road  and a r e  developed w i t h  res idences .  N o r t h  

o f  N o r t h  P o i n t  Dr.  and wes t  o f  Reserve S t .  1 i e s  an expans ive  commercial 

development. Undeveloped, p r i v a t e l y - o w n e d ,  woodlands and we t lands  o c c u r  







e a s t  o f  t h e  commerc ia l ly -deve loped area.  M a r i a  D r .  c o n s t i t u t e s  t h e  

sou the rn  boundary o f  t h e  s t u d y  area.  The wes te rn  boundary o f  t h e  area 

i s  U.S. Highway 51 (Bus iness Route) and a s s o c i a t e d  commercial and r e s i d e n t i a l  

developments. The e a s t e r n  b o r d e r  o f  t h e  area i s  undeveloped, commerci a1 l y -  

zoned p r i v a t e  l a n d .  

The s t u d y  a r e a  i s  s i t u a t e d  on a  g l a c i a l  outwash p l a i n  about 72 m t h i c k ,  

a t o p  g r a n i t e  bedrock.  Fragments o f  t h i s  bedrock p r o t r u d e  above t h e  s u r f a c e  

i n  some p a r t s  o f  t h e  area.  S o i l s  a r e  sandy, p r i m a r i l y  Roscomrnon and 

s i m i l a r  s e r i e s  ( S t r a n d  and Assoc ia tes ,  I n c .  1974) .  A1 though these  s o i l s  

a r e  c o n s i d e r e d  o n l y  " f a i r "  f o r  a g r i c u l t u r e ,  t h e y  a r e  we1 1  - s u i t e d  f o r  

w e t l a n d  w i l d 1  i f e  f o o d  and cover .  

The s u r f a c e  o f  t h e  area s l o p e s  g e n t l y  f rom n o r t h  t o  sou th  w i t h  an 

e l e v a t i o n  o f  336-332 m. The genera l  f l o w  o f  s u r f a c e  w a t e r  i s  f rom n o r t h  

t o  south ,  b u t  d r a i n a g e  i s  s low due t o  l ow  r e l i e f  and wooded areas.  There 

a r e  s e v e r a l  sma l l  channels  w i t h i n  t h e  area,  b u t  d r a i n a g e  i s  i n  shee t  

form, p r i m a r i l y .  D u r i n g  wet  seasons, t h e  ground w a t e r  t a b l e  i s  a t  o r  

above ground l e v e l ,  r e s u l t i n g  i n  s t a n d i n g  w a t e r  o v e r  t h e  l o w e r  p o r t i o n s  

o f  t h e  area.  Ground w a t e r  i s  modera te l y  h a r d  and low i n  i r o n  and c h l o r i d e s .  
* 

Land Use Changes 

The s t u d y  a rea  was undeveloped u n t i l  1975 excep t  f o r  Reserve S t . ,  

a  moderate ly -used,  2 - lane  a s p h a l t  road .  I n  1974, 2 env i ronmenta l  impac t  

assessments (EIA) were p repared  f o r  2  proposed m a j o r  p r o j e c t s  which began 

t h e  f o l l o w i n g  y e a r .  Warzyn E n g i n e e r i n g  and S e r v i c e  Co. , I n c . ,  c o n s u l t i n g  

eng ineers ,  p repared  t h e  EIA f o r  t h e  l a k e  c o n s t r u c t i o n  a t  M ich igan  Ave. 

and M a r i a  Dr.  (Warzyn E n g i n e e r i n g  and S e r v i c e  Co., I h c .  1974).  C o n c u r r e n t l y ,  

t h e  City o f  Stevens P o i n t  c o n t r a c t e d  John A. S t r a n d  & Assoc ia tes ,  I n c . ,  



t o  p r e p a r e  an EIA f o r  t h e  e x t e n s i o n  o f  M ich igan  Ave. n o r t h  th rough  t h e  

s t u d y  a rea  ( S t r a n d  and Assoc ia tes ,  I n c .  1974).  Bo th  o f  these  p r o j e c t s  

began d u r i n g  f a l l  1975. 

I n  Mar 1977, when t h i s  s t u d y  began, t h e  new Mich igan  Ave. roadbed 

was i n  p l a c e  and c o n s i s t e d  o f  a  g r a v e l  base abou t  2 m t h i c k .  A  p e r -  

f o r a t e d  30-76 cm d iamete r  s t o r m  sewer main ex tended t h e  l e n g t h  o f  t h e  new 

e x t e n s i o n  beneath  t h e  roadbed a t  ground l e v e l .  T h i s  main was equ ipped 

w i t h  4 i n l e t s  a t  t h e  base o f  t h e  roadbed t o  d r a i n  t h e  we t lands  ( F i g .  2 ) .  

Dra inage by t h e  p e r f o r a t e d  main i t s e l f  c o n t i n u e s ,  b u t  i n  Jan 1978 

dams were i n s t a l  l e d  i n  t h e  s t o r m  sewer i n l e t s  t o  p r e v e n t  d ra inage  u n t i l  

w a t e r  i n  t h e  a d j a c e n t  we t lands  reached a  l e v e l  o f  abou t  40 cm. The dams 

e f f e c t i v e l y  r e f 1  ooded t h e  wet1  ands and r e c r e a t e d  pre-1975 n a t u r a l  con- 

d i  t i o n s .  

The M ich igan  Ave. e x t e n s i o n  was f i t t e d  w i t h  a  cu rb  and g u t t e r  and 

g u t t e r  d r a i n a g e  t r a p s ,  paved, and opened t o  t r a f f i c  i n  J u l y  1978. 

N o r t h  P o i n t  Dr.  had been widened t o  4 l a n e s  wes t  o f  Reserve S t .  

i n  1974. T h i s  a1 t e r a t i o n  f i l l e d  a  creekbed and p reven ted  t h e  normal 

w a t e r  f l o w  f r o m  t h e  we t lands  n o r t h  o f  t h e  s t r e e t  i n t o  t h e  s t u d y  a rea .  These 

we t lands  were r e p l a c e d  w i t h  s t o r a g e  ponds. The o v e r f l o w  f rom t h e s e  ponds 

was d i r e c t e d  i n t o  t h e  s t o r m  sewer beneath  N o r t h  P o i n t  Dr.  I n  Mar 1978, 

a  sma l l  channel  was c o n s t r u c t e d  t o  connect  t h e  n a t u r a l  creekbed s o u t h  

o f  t h e  s t r e e t  t o  t h e  s t o r m  sewer i n l e t  o p p o s i t e  t h e  s t o r a g e  ponds. A 

s m a l l  dam was p l a c e d  i n  t h e  sewer main t o  d i r e c t  pond w a t e r  o u t  t h e  

sou the rn  i n l e t  i n t o  t h e  channel and creekbed r a t h e r  than  down t h e  s t o r m  

sewer main beneath N o r t h  P o i n t  D r .  D u r i n g  heavy r a i n s ,  most o f  t h e  s t o r m  

sewer f l o w  rushes o v e r  t h e  dam i n  t h e  main and passes t h e  sou the rn  i n l e t .  



Reserve S t .  was c l o s e d  t o  t r a f f i c  a f t e r  Dec 1977, and t h e  b l a c k t o p  

s u r f a c e  was removed d u r i n g  Oc t  1978. N o r t h  P o i n t  Dr .  was widened t o  

4 lanes  e a s t  o f  Reserve S t .  i n  t h e  f a l l  1978. 

F i  11 was removed f r o m  t h e  s tudy  area t o  p r o v i d e  sand f o r  t h e  con- 

s t r u c t i o n  o f  t h e  Mich igan Ave. e x t e n s i o n .  An a r t i f i c i a l  9.7-ha l a k e  w i t h  

a  0.7-ha i s l a n d  ( F i g .  2 )  was c r e a t e d  i n  1977 a t  t h e  e x c a v a t i o n  s i t e  on 

t h e  s t u d y  area.  

The l a k e  c o n t a i n e d  l i t t l e  w a t e r  d u r i n g  t h e  s p r i n g  o f  1977, b u t  

g r a d u a l l y  f i l l e d  by seepage and reached c a p a c i t y  i n  May 1978. F u r t h e r  

i nc reases  i n  w a t e r  l e v e l  a r e  p reven ted  by an o v e r f l o w  v a l v e  which ernpties 

i n t o  Moses Creek. The l a k e  con ta ined  no v e g e t a t i o n  and i t s  b a r e  banks 

were s u b j e c t  t o  severe e r o s i o n .  I n  June and Aug 1977 t h e  banks were 

seeded w i t h  o a t s  (Avena s a t i v a )  and r y e  (Seca le  c e r e a l e )  t o  p r e v e n t  e r o s i o n ,  

and a q u a t i c  v e g e t a t i o n  was p l a n t e d  i n  t h e  l a k e .  The l a k e  remains a  ve ry  

o l i g o t r o p h i c  body o f  water ,  c o n t a i n i n g  v e r y  l i t t l e  o r g a n i c  m a t t e r ,  and 

m a i n t a i n e d  8  pprn oxygen th rough  t h e  1977-78 w i n t e r .  

S ince 1976, UWSP and UWSP Foundat ion,  I n c .  had sought  funds t o  

deve lop most o f  t h e  s t u d y  area i n t o  a  r e c r e a t i o n a l  area. Funds were 

o b t a i n e d  f rom v a r i o u s  sources and most o f  t h e  s t u d y  area was des igna ted  

Schmeeckle Reserve i n  1978. Development o f  t h e  s t u d y  area began w i t h  

t h e  1977 seeding o f  t h e  l a k e  banks and t h e  c o n s t r u c t i o n  o f  t r a i l s  through 

most o f  t h e  area e a s t  o f  Reserve S t .  These t r a i l s  ( F i g .  2 )  averaged 

n e a r l y  2 m wide and were covered w i t h  wood c h i p s ,  excep t  f o r  wooden 

boardwalks through t h e  w e t l a n d  areas.  By Aug 1978, t r a i l s  were complete 

excep t  f o r  t h e  boardwal ks . 

Hurr~an Use 

The s t u d y  area i s  used most h e a v i l y  f o r  academic purposes by t h e  UWSP 



B i o l o g y  Department and CNR. The a rea  se rves  as an o u t d o o r  l a b o r a t o r y  

f o r  b i o l o g y  courses,  and f o r  courses i n  eco logy ,  zoology,  bo tony ,  s o i l s ,  

f o r e s t r y ,  and w i  1  d l  i f e .  

R e c r e a t i o n a l  use by  s t u d e n t s  and t h e  community i s  heavy and i n c l  udes 

such a c t i v i t i e s  as h u n t i n g ,  j o g g i n g ,  c r o s s - c o u n t r y  s k i i n g ,  camping, and 

p i c n i c i n g .  Sun b a t h i n g  and swimming a t  t h e  l a k e  c o n s t i t u t e d  t h e  m a j o r  
( 

warm-weather r e c r e a t i o n  1977-1979, o f t e n  a t t r a c t i n g  o v e r  1000 peop le  

d a i  l y .  A1 though s e v e r a l  o f  t h e  most popu l  a r  a c t i  v i  t i e s  were p r o h i  b i  t e d  

by c i t y  o rd inances  and /o r  UWSP, i nadequa te  enforcement  e f f o r t s  a1 1  owed 

t h e i r  c o n t i n u e d  p u r s u i t  d u r i n g  t h i s  s tudy .  

V e g e t a t i o n  

There have been numerous f i r e s  on t h e  s t u d y  area,  and these  have 

c o n t r i b u t e d  t o  t h e  c r e a t i o n  and maintenance o f  v e g e t a t i o n a l  d i v e r s i  t y  . 
I n  1957 a  m a j o r  f i r e  burned most o f  t h e  c e n t r a l  and sou thwes t  s t u d y  

area.  The most r e c e n t  m a j o r  f i r e  burned abou t  8 ha o f  t h e  c e n t r a l  s t u d y  

a rea  i n  1966. 

Camping w i t h  campf i res  i s  p o p u l a r  on t h e  s t u d y  a rea  and p r e s e n t s  a  

c o n s t a n t  r i s k  o f  i g n i t i o n  t h r o u g h o u t  t h e  warm months. Dead t r e e s  o f t e n  

a r e  c u t  f o r  f i r e w o o d  and burned o r  removed f rom t h e  s t u d y  area.  B i r c h  

t r e e s  ( B e t u l a  p a p y r i f e r a )  have been n e a r l y  e l i n i i n a t e d  f rom some p a r t s  o f  

t h e  a rea  as a  r e s u l t  o f  c u t t i n g  and g i r d l i n g .  

There a r e  many d i v e r s e  v e g e t a t i o n a l  communit ies w i t h i n  t h e  s t u d y  

area.  A p a r t i a l  p l a n t  spec ies  l i s t  f o r  t h e  a rea  was comp i led  f o r  t h e  

EIAs f i l e d  f o r  t h e  l a k e  (Warzyn E n g i n e e r i n g  S e r v i c e  Co., I n c .  1974) and 

new r o a d  c o n s t r u c t i o n  ( S t r a n d  and Assoc ia tes ,  I n c .  1974) .  No comple te  

p l a n t  l i s t  e x i s t s  a t  t h i s  w r i t i n g .  



A 

To f a c i l i t a t e  v e r t e b r a t e  censuses, I lumped p l a n t  communit ies i n t o  

6 m a j o r  cover -  types based upon dominant  spec ies  o f  p l  an ts  c h a r a c t e r i  s t i c  

o f  t h e  h a b i t a t  ( F i g .  2, Tab le  1 ) .  

H a b i t a t  d e s c r i b e d  as p i n e  c o n t a i n s  j a c k  p i n e  (P inus  banks iana)  , w h i t e  

p i n e  (P. - s t r o b u s ) ,  and /o r  r e d  p i n e  (P. r e s i n o s a )  as t h e  predominant  ove r -  

s t o r y .  Hardwoods i n c l  ude oaks (Quercus r u b r a ,  Q. a1 ba , Q. e l  1  i p s o i  d a l  i s )  , 

maples (Acer  rubrum, A. - saccharinurn, A .  - negundo) , elms (Ulmus ameri cana, 

U. r u b r a ) ,  t r e m b l  i n g  aspen (Popul  us t r e m u l o i  des), and w h i t e  b i  r c h .  M i  xed - -  

woods h a b i t a t  has an o v e r s t o r y  c o n t a i n i n g  b o t h  hardwoods and p i n e s  

( e s p e c i a l l y  w h i t e  p i n e ) .  Wetlands a r e  l o w - l y i n g  areas,  u s u a l l y  con- 

t a i n i n g  sh rub  comnuni t i e s ,  t y p i  c a l  l y  s p e c k l e d  a1 de r  (A1 nus rugosa)  , and 

w i  1  lows (Sa l  i x  spp. ) , o r  b l u e j o i n t  (Ca lamagros t i s  canadens is ) ,  and rushes 

(Juncus e f f u s u s ,  - J. b u f o n i u s ,  - J. t e n u i s ,  - J .  canadensis,  - J .  acuminatus) .  

Savanna areas a r e  r e l a t i v e l y  open and i n t e r s p e r s e d  w i t h  a l ow  d e n s i t y  o f  

oaks, e s p e c i a l  l y  Q. e l  1  i p s o i  d a l  i s .  Meadows a r e  open areas dominated by 

grasses (Bromus spp., G l y c e r i a  spp., - Poa spp.,  Eragros t i s  spp., Elymus 

spp., A g r o s t i s  spp., D i g i t a r i a  spp. ,  Panicum spp., and o t h e r s ) ,  and o f t e n  

smal l  shrubs,  e s p e c i a l l y  roses (Rubus h i s p i d u s ,  - R. f l  age1 1  a r i u s ,  - R. 

a1 l e g h e n i e n s i s ,  - R. pubescens) , and sweet f e r n  (Comptoni a  p e r e g r i n a )  . 



Tab1 e 1 . Habi t a t  t ypes  on Schmeeckle Reserve s t u d y  area,  UWSP. 

H a b i t a t  Type 

M i  xed woods 

Hardwoods 

P ine  woods 

Wet1 and 

Meadow 

Savanna 

Lake (open w a t e r )  

Is1 and (sand)  

T o t a l  

Hectares  % o f  Reserve 

15 .6  19.0 

5.7 7.0 

14.3  17.0 

24.7 30.0 

4.1 4.. 0 

8.9 11 .O 

9.0 11 .O 

0.7 1 .O 

83.0 100.0 



METHODS 

V e r t e b r a t e  censuses were conducted b e f o r e  and a f t e r  v a r i o u s  deve lop-  

ments ( T a b l e  2 ) .  Comparisons o f  v e r t e b r a t e  p o p u l a t i o n s  p r e s e n t  on t h e  

area i n  1977 and 1978, i n  areas d i s t u r b e d  by developments, were used t o  

de te rm ine  t h e  e f f e c t  o f  t hose  developments on w i l d l i f e .  Where p o s s i b l e ,  

comparisons between p o p u l a t i o n s  i n  s i r n i l  a r ,  b u t  u n d i s t u r b e d  h a b i t a t s  

a l s o  were made. 

B i  r d s  

S i x  permanent t r a n s e c t s  (A-F)  were e s t a b l  i s h e d  which passed th rough  

a1 1 6 m a j o r  h a b i t a t  types,  c o l l e c t i v e l y  (Appendix A ) .  Va r ious  census 

p o i n t s  were e s t a b l i s h e d  a l o n g  each t r a n s e c t  i n  each h a b i t a t  t y p e  i n t e r s e c t e d .  

I censused b i r d s  a l o n g  these  t r a n s e c t s  by  w a l k i n g  r o u t e s  each day 

b e g i n n i n g  a t  dawn (Dav is  1942).  I remained a t  each census p o i n t  a l o n g  

t h e  t r a n s e c t  5 m inu tes  and reco rded  a1 1 b i r d s  seen o r  heard (Odum 1950).  

I used Chandler  e t  a l .  (1966) and 7x35 b i n o c u l a r s  t o  a i d  spec ies  i d e n t i f i -  

c a t i o n  when necessary .  No b i r d  censuses were conducted d u r i n g  u n f a v o r a b l e  

weather  c o n d i t i o n s  (Dumas 1950, Robbins 1970).  Census seasons were 

scheduled t o  conform t o  Wiscons in  b i  r d  m i g r a t i o n  and nes t i  rig sequences 

(Barger  e t  a l .  1975, Gromme 1963) .  

S p r i n g  M i g r a n t  B i  r d s  

S p r i n g  b i r d s  were censused a l o n g  each t r a n s e c t  8 t i m e s  20 Mar-15 May 

1977 and 1978. Comparisons were made between t h e  r~urnber o f  spec ies  

observed i n  each h a b i t a t  each y e a r .  Because m i g r a t i o n  p e r i o d s  o f t e n  

v a r y  i n  t i m i n g  and magni tude,  no s t a t i s t i c a l  comparison o f  b i r d  abundance 

the  2 years  was a t tempted.  

l loodcock ( P h i  l o h e l a  m i n o r )  were censused by counts  o f  a1 1 d i s p l a y i n g  

males.  A l l  p e e n t i n g  grounds were l o c a t e d  a t  dusk and r e c o r d e d  on a map 



Table 2. Chronology o f  developments and v e r t e b r a t e  censuses on Schmeeckle 

Reserve, UWSP. 

1977 

Jan 

Mar-May 

A P ~  

Apr-Oct 

May-Jul 

Jun-Aug 

J u l  

Aug 

Aug-Nov 

Sep-Nov 

Oct 

Dec 

1978 

Jan-Feb 

Mar 

Mar-May 

Apr-Oct 

May- J u l  

Aug-Nov 

Sep-Nov 

Oct 

Oct 

1979 

Event 

Lake excava t ion  complete, M i  c h i  gan Ave. roadbed and s to rm 
sewers i n  p lace ,  wet lands a c t i v e l y  d ra i ned  

Sp r i ng  b i r d  census 

Mich igan Ave. c o n s t r u c t i o n  resumes a f t e r  ground thaws 

R e p t i l e  and amphibian censuses 

Summer n e s t i n g  b i r d  census 

T r a i l  c o n s t r u c t i o n  

Mich igan Ave. ex tens ion  complete, open f o r  t r a f f i c  

L i  ghts  i n s t a l  l e d  a1 ong M i  c h i  gan Ave. 

Large mammal census 

Fa1 1 b i r d  census 

Small mammal census 

Reserve S t .  c l osed  f o r  t r a f f i c  

W in te r  b i r d  census 

Storm sewers dammed, wet1 ands r e f 1  ooded 

Sp r i ng  b i r d  census 

Rept i  l e  and amphibian censuses 

Summer b i r d  census 

Large ma~iima 1 cens us 

F a l l  b i r d  census 

Reserve S t .  b l a c k t o p  removed, l i g h t s  removed 

Sma 1 1 ilia~iima 1 cens us 

Jan-Feb W in te r  b i r d  census 



15 Apr-15 May 1977 and 1978. Three v i s i t s  t o  each p e e n t i n g  ground 

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

R u f f e d  grouse (Bonasa umbel 1  u s )  a1 so were censused by comple te  

coun ts  o f  drumming males. Each drumming s t a g e  i n  c o n s i s t e n t  use was 

l o c a t e d  and reco rded  on a  map 15 Apr-15 May 1977 and 1978. 

I made n o c t u r n a l  v i  s i  t s  t o  t h e  area i r r e g u l a r l y  t o  d e t e c t  t h e  

presence o f  owls  ( S t r i g i d a e )  wh ich  I f e l t  may have been under-sampled 

u s i n g  t h e  t r a n s e c t  censuses a lone .  

Summer Nes ti rig B i  r d s  

As w i t h  t h e  s p r i n g  m i g r a n t s ,  n e s t i n g  b i r d s  were censused a l o n g  

T ransec ts  A-F (Appendix A ) .  I censused each t r a n s e c t  8 t imes  16 May-15 

J u l y .  Holmes and Sturges (1975) and o t h e r s  have demonstrated t h a t  t h e  

b i r d  community o f  a  g i v e n  a rea  d u r i n g  b r e e d i n g  season i s  n o t  normal l y  

a f f e c t e d  by  d i f f e r e n c e s  i n  t i m i n g  and d u r a t i o n  o f  m i g r a t i o n s ,  i f  h a b i t a t s  

remain  unchanged. To de te rm ine  whether  t h i s  o b s e r v a t i o n  h e l d  t r u e  f o r  

t h e  s t u d y  area,  and t o  t e s t  t h e  i n f l u e n c e s  o f  v a r i o u s  developments on 

b r e e d i n g  b i r d s ,  n e s t i n g  spec ies  were ass igned  an i n d e x  o f  abundance 

( I A )  (Kendeigh 1944) wh ich  accounted f o r  b o t h  t h e  f requency  w i t h  wh ich  

each spec ies  was observed and t h e  number o f  i n d i v i d u a l s  observed.  I 

computed an I A  f o r  each spec ies  based upon t h e  combined o b s e r v a t i o n s  f rom 

a l l  census p o i n t s  l o c a t e d  i n  each h a b i t a t  t y p e  (Appendix B )  and s u b j e c t e d  

t o  s i m i l a r  d i s t u r b a n c e s  between t h e  1977 and 1978 censuses. 

Any spec ies  n o t  observed d u r i n g  1 o f  t h e  2 census seasons was ass igned  

an I A  o f  0.000. I n d i c i e s  f o r  a l l  spec ies  observed f rom these  groups o f  

census p o i n t s  (Appendix C )  were combined t o  express t h e  o v e r a l l  b i r d  

abundance f o r  each h a b i t a t .  These i n d i c i e s  f o r  1977 were compared t o  

those f o r  1978 w i t h  a matched T - t e s t .  These comparisons p r o v i d e d  a  means 



t o  de te rm ine  t h e  i n f l u e n c e  o f  any g i ven  development i n  each h a b i t a t  t y p e  

a f f e c t e d .  S i m i l a r  compar isons o f  1977 and 1978 d a t a  i n  a l l  h a b i t a t s  

n o t  a f f e c t e d  (Appendix C )  p r o v i d e d  a  " c o n t r o l  " f o r  compar ison.  

F a l l  M i g r a n t  B i r d s  

F a l l  m i g r a n t s  were censused on each t r a n s e c t  5 t imes  15 Sep-15 Nov 

1977 and 1978. Because o f  p o t e n t i a l  m i g r a t i o n  p a t t e r n  d i f f e r e n c e s ,  no 

s t a t i s  t i c a l  comparisons o f  b i r d  abundance were made. The o n l y  h a b i  t a t  

change caused by development between t h e  f a l l  1977 and 1978 was i n c r e a s e d  

w e t l a n d  f l o o d i n g  i n  p a r t s  o f  t h e  r e s e r v e .  A l l  o t h e r  h a b i t a t s  were i n  

s i m i l a r  c o n d i t i o n  t h e  2 y e a r s .  

B i r d s  observed d u r i n g  t h e  f a 1  1 censuses were ass igned  a  c a t a g o r y  

o f  r e l a t i v e  abundance as abundant ( m u l t i p l e  i n d i v i d u a l s  observed on each 

v i s i t  t o  t h e  a r e a ) ,  common ( a t  l e a s t  1 i n d i v i d u a l  observed on n e a r l y  

eve ry  v i s i t  t o  t h e  a r e a ) ,  uncommon ( 1  o r  more i n d i v i d u a l s  observed on 

l e s s  than  h a l f  of a l l  v i s i t s  t o  t h e  a r e a ) ,  o r  r a r e  ( s p e c i e s  observed o n l y  

once o r  t w i c e  d u r i n g  t h e  census season).  

W i n t e r  Res iden t  B i  r d s  

W i n t e r  b i r d s  were censused a l o n g  t h e  t r a n s e c t s  5  t in ies  1  Jan-15 

Feb 1978 and 1979. As w i t h  t h e  f a l l  m i g r a n t s ,  spec ies  were ass igned t o  

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

R e p t i l e s  

I r e c o r d e d  a l l  s i g h t i n g s  o f  r e p t i l e s  encountered i n c i d e n t a l l y ,  and 

searched a l l  h a b i t a t s  f o r  snakes and t u r t l e s  on an i r r e g u l a r  b a s i s  1 Apr- 

15  Oct 1977 and 1978. 

P a i n t e d  t u r t l e s  (Crysemys p i c t a )  were c a p t u r e d  a t  e v e r y  o p p o r t u n i t y  

and marked (Cagle 1939) t o  f a c i l  i t a t e  popul  a t i o n  e s t i m a t e s  based upon 

r e c a p t u r e s .  



A1 1 snakes observed d u r i n g  t h e  surrlrrler b i r d  censuses on t r a n s e c t s  

A-F were recorded,  and t h e i r  numbers and spec ies  compos i t i on  compared 

between t h e  2 years  t o  determine r e l a t i v e  changes i n  abundance due t o  

developments. 

Amphibians 

I l o c a t e d  and mapped anuran b reed ing  grounds each s p r i n g  based upon 

t h e  presence o f  s i n g i n g  ma.les. Changes i n  p o p u l a t i o r ~  s i z e s  and d i s t r i b u -  

t i o n s  were d e t e c t e d  by comparing t h e  numbers and s i z e s  o f  b r e e d i n g  grounds 

i n  1977 w i t h  those o f  1978. 

A l l  h a b i t a t s  were searched f o r  f r o g s ,  toads,  and salamanders Apr-Oct 

1977 and 1978 i n  v a r i o u s  c l i m a t i c  c o n d i t i o n s  and t imes o f  day. A lso,  I 

recorded  i n c i d e n t a l  o b s e r v a t i o n s  o f  spec ies .  

On 2 Oct  1978 I cap tu red  and t o e - c l i p p e d  f r o g s  on M ich igan  Ave. t o  

a1 low c a l c u l a t i o n  o f  t h e i r  m o r t a l i t y  based upon r e c a p t u r e s  t h e  f o l l o w i n g  

day. 

Mammal s  

A l l  o b s e r v a t i o n s  o f  mammals were recorded by  da te ,  h a b i t a t  observed 

i n ,  and t h e i r  a c t i v i t y .  

Smal l  Mammal s  

I t rapped  srnall  rnammal s  i n  a1 1 hab i  t a t  types d u r i  nq f a 1  1  1977 and 

1978 (Appendix D )  i n  8 0.2-ha p l o t s  (Appendix A ) .  Museum S p e c i a l  snap 

t r a p s  b a i t e d  w i t h  a  m i x t u r e  o f  peanut b u t t e r ,  sue t ,  oatmeal ,  and r a i s i n s  

(Taber and Cowan 1971), and u n b a i t e d  p i t f a l l  (MacLeod and L e t h i e c q  1963) 

t r a p s  were used i n  each p l o t .  The abundance o f  each smal l  mammal spec ies  

w i t h i n  each p l o t  was expressed as captures/1000 t r a p - n i g h t s  ( t - n ) .  

These i n d i c i e s  were compared between t h e  2 years  t o  determine r e 1  a t i  ve 

popul  a t i o n  changes. 



L a r g e r  Mammals 

L a r g e r  mammal s, i n c l  ud ing  s q u i r r e l s ,  1  agomorphs , and mus t e l  i ds , were 

t r a p p e d  on each o f  4 t r a p l i n e s  ( I - I V )  (Appendix A) d u r i n g  t h e  f a l l  1977 

and 1978 (Appendix E ) .  

Wooden box t r a p s  (Mosby 1955), b a i t e d  w i t h  peanut b u t t e r ,  were 

p l a c e d  on t h e  ground a l o n g  t r a p l i n e s  abou t  30 m a p a r t  t o  c a p t u r e  mus te l  i d s ,  

s c i u r i d s ,  and lagomorphs. I n  1978, Sherman meta l  box t r a p s  were p l a c e d  

a l o n g  each t r a p l i n e ,  i n  t r e e s  about  60 m a p a r t ,  i n  a d d i t i o n  t o  t h e  wooden 

t r a p s .  The t r e e  t r a p s  were used t o  c a t c h  f l y i n g  s q u i r r e l s  (Glauconiys 

spp. ) , p r i m a r i l y .  

Each c a p t u r e d  an imal  was marked w i t h  2 numbered meta l  e a r t a g s ,  sexed, 

aged, and re leased .  The p o p u l a t i o n  changes o f  these spec ies  between 

1977 and 1978 were determined by compar ing c a p t u r e s / u n i t  e f f o r t  and 

p o p u l a t i o n  e s t i m a t e s  based upon r e c a p t u r e s  o f  marked i n d i v i d u a l s  (Schnabel 

1938) .  

W h i t e - t a i l e d  Deer 

Whi t e - t a i  l e d  deer  (Odoco i leus v i r g i n i a n u s )  p o p u l a t i o n s  and t h e i r  

h a b i t a t  use were determined each y e a r ,  by  d i r e c t  counts  o f  i n d i v i d u a l s ,  

t r a c k s ,  beds, and s c a t s .  D u r i n g  t h e  1977-78 w i n t e r  I t r a p p e d  2 deer  

w i  t h  r o c k e t  n e t s  o v e r  a  c o r n  b a i  t p i  1  e  (Appendix A ) .  These deer were 

marked w i t h  r a d i o  c o l l a r s  and e a r t a g s .  I used t e l e m e t r y  t o  de te rm ine  

bedd ing areas on 320 occas ions 28 Jan-3 Aug 1978. 



RESULTS 

B i  rds  

I observed 154 spec ies  o f  b i r d s  on t h e  r e s e r v e  20 Mar 1977-20 Mar 1979 

(Tab le  3 ) .  

T h i s  spec ies  l i s t  con f i rms  t h e  l i s t s  o f  34 spec ies  c o n t a i n e d  i n  

t h e  2 EIAs ( S t r a n d  and Assoc ia tes,  I n c .  1974, Warzyn Eng ineer ing  S e r v i c e  

Co., I n c .  1974) w i t h  t h e  e x c e p t i o n  o f  t h e  l o n g - b i l l e d  marsh wren ( C i s t o t h o r u s  

p a l  u s t r i s ) .  

S p r i n g  M i  g r a n t  B i  r d s  

The census o f  s p r i n g  m i g r a n t s  y i e l d e d  73 and 86 spec ies  i n  1977 

and 1978, r e s p e c t i v e l y  (Tab le  3 ) .  Because a  s i m i l a r  d i f f e r e n c e  i n  spec ies  

d i v e r s i t y  was observed when o n l y  unchanged h a b i t a t s  were cons ide red  

( F i g .  3 ) ,  no s t a t i s t i c a l  comparison o f  d i v e r s i t y  i n  a f f e c t e d  h a b i t a t s  

woul d  have been meaningfu l .  

There were 10 woodcock p e e n t i n g  grounds i n  r e g u l a r  use d u r i n g  b o t h  

1977 and 1978 ( F i g .  4 ) ,  i n d i c a t i n g  no o v e r a l l  change i n  t h e  p o p u l a t i o n  

between t h e  2 years .  Seven o f  t h e  grounds used i n  1977 were reused i n  

1978. O f  t h e  3 abandoned, 2 were f l o o d e d  i n  1978, and t h e  o t h e r  was 

u n a f f e c t e d  by l a n d  use changes b u t  appeared t o  have been i n  marg ina l  

h a b i t a t .  There were no changes i n  l o c a t i o n s  used west  o f  Reserve S t .  

( F i g .  4 ) ,  an area n o t  i n f l u e n c e d  by h a b i t a t  change. O f  t h e  3 new grounds 

i n  1978, 2 were l o c a t e d  on t r a i  1s c o n s t r u c t e d  near  t h e  l a k e ,  and o n l y  45 

m f rom 1  o f  t h e  p e e n t i n g  grounds f l o o d e d  and abandoned i n  1978. 

R u f f e d  grouse r e g u l a r l y  used 7  drumming s i t e s  i n  1977, o n l y  5 o f  

wh ich were reused t h e  f o l l o w i n g  year .  No new drumming s i t e s  were found 

i n  1978 ( F i g .  4 ) .  O f  t h e  2 s i t e s  abandoned i n  1978, o n l y  t h e  s i t e  n e a r  

t h e  i n t e r s e c t i o n  o f  Mich igan Ave. and N o r t h  P o i n t  Dr. may have been 



Table  3. B i r d  spec ies  observed on Schrneeckle Reserve 20 Mar 1977-20 Mar 

Fami l y  Species 

Gav i idae  (Loons) 

Common 1 oon (Gavi  a  immer) -- 
Podic iped iadae  (Grebes) 

Horned grebe (Pod i  ceps n i  g r i  c o l  1  i s )  

P i e d - b i l  l e d  grebe (Pod i  lymbus pod iceps )  

A rde idae  (Herons) 

Grea t  b l u e  heron (Ardea h e r o d i a s )  

Green heron ( B u t o r i d e s  s t r i a t u s )  

American b i  t t e r n  (Bo tau rus  l e n t i g i n o s u s )  

Ana t idae  (Water fowl  ) 

Canada goose (Bran t a  canadensi s ) ~  

Ma1 1 a r d  (Anas p l  a ty rhynchos)  

B l a c k  duck (A. - r u b r i p e s )  

P i n t a , i l  (A. a c u t a )  - -  

Green-wi nged t e a l  (A. - c r e c c a )  

B l  ue-wi nged t e a l  ( A .  - d i  s c o r s )  

Wood duck ( A i x  - spo,nsa) 

Lesser  scaup (Aythya a f f i n i s )  

Common go1 deneye (Bucephal a  c l  angul  a )  

B u f f l e h e a d  (B .  - a l b e o l a )  

Common merganser (Mergus merganser)  

C a r t h a r t i  dae (Vu l  t u r e s )  

Turkey v u l t u r e  ( C a t h a r t e s  a u r a ) a  

A c c i  p i  tri dae (Hawks, Fa1 cons, Eag les)  



Tab le  3. Cont inued. 
- 

Farni 1  y  Speci es 

Nor the rn  goshawk ( A c c i p i  t e r  g e n t i  1  i s )  

Cooper 's hawk (A .  - c o o p e r i i )  

Sharp-shinned hawk (A. s t r i  a t u s )  

Red- ta i  l e d  hawk (Buteo jamai cens i  s )  

Red-shoul dered hawk (B .  - 1 i n e a t u s )  

Broad-winged hawk (6 .  - pl a t y p t e r u s )  

Rough-legged hawk ( B .  - lagopus)  

B a l d  eag le  ( H a l i a e e t u s  leucocepha lus )a  

N o r t h e r n  h a r r i e r  ( C i r c u s  syaneus) 

Osprey (Pandion ha1 i a e t ~ s ) ~  

M e r l i n  ( F a l c o  co lumbar ius )  

Arneri can k e s t r e l  (F .  - s p a r e r i  us)  

Te t raon idae  (Grouse) 

R u f f e d  grouse (Bonasa umbel 1  us)  

Phas i a n i  dae ( Q u a i  1s , P a r t r i d g e s ,  Pheasants) 

Ring-necked pheasant (Phasianus c o l  c h i  cus) 

R a l l  i d a e  ( R a i l s ,  Gal 1  i n u l e s ,  Coots)  

Arneri can c o o t  (Fu l  i c a  ameri cana) 

Charadr i  i dae ( P l o v e r s )  

K i l  l d e e r  (Charadr ius  v o c i f e r u s )  

Sco lopac i  dae (Sandpipers)  

Spo t ted  sandp iper  ( A c t i  t i s  m a c u l a r i a )  

S h o r t - b i l  l e d  d o w i t c h e r  (Limnodrornus g r i s e u s )  

American woodcock (Ph i  1  ohe la  m i n o r )  

Common s n i p e  (Cappel l a  g a l  1  i nago) 



* 

Tab le  3. Cont inued. 

Fami l y  Species 

L a r i  dae ( G u l l  s )  

H e r r i n g  g u l l  (La rus  a r g e n t a t u s )  

R ing-b i  1  l e d  g u l l  (L.  - de lawarens is )  

Columbidae (Pigeons,  Doves) 

Rock dove (Columba l i v i a )  

Mourning dove (Zenaida macroura) 

S t r i g i d a e  (Owls)  

Common screech owl (Otus a s i o )  -- 

Great  horned owl (Bubo v i r g i n i a n u s )  

B a r r e d  owl ( S t r i x  v a r i a )  -- 
Saw-whet owl (Aegol  i us acad i  ~ u s )  

Capr imul  g idae  (Goatsuckers)  

Wh ip -poor -w i l l  (Capr imul  gus v o c i  f e r u s )  

Common n ighthawk ( C h o r d e i l e s  m i n o r )  

Apodidae ( S w i f t s )  

Chimney s w i f t  (Chaetura  p e l  a g i  ca)  

T r o c h i  1  i d a e  (Hummingbi r d s )  

Ruby- throated hummingbird ( A r c h i  l ochus  c o l  u b r i  s )  

A1 c e d i n i d a e  ( K i n g f i s h e r s )  

Be1 t e d  k i n g f i s h e r  (Megaceryle a1 cyon) 

P i  c i  dae (Woodpeckers) 

Common f l  i c k e r  (Col  aptes  a u r a t u s )  X 

P i  1 e a t e d  woodpecker (Dryocopus p i  1  e a t u s )  X 

Red-be1 1 i e d  woodpecker (Centurus  c a r o l  i n u s )  

Ye1 1  ow-be1 1  i ed sapsucker  (Sphyrap i  cus v a r i  us )  X 



Tab le  3. Cont inued. 

Farni l y  Species 1977 1978 

H a i r y  woodpecker ( P i  co ides  v i  11 osus) X X 

Downy woodpecker (P .  - pubescens) 

Tyrann idae ( T y r a n t  F l y c a t c h e r s )  

Eas te rn  k i n g b i  r d  (Tyrannus t y r a n n u s )  

G r e a t - c r e s t e d  f l y c a t c h e r  (My iarchus c r i n i  t u s )  

Eas te rn  phoebe ( S a y o r n i s  phoebe) 

W i  1  low f l y c a t c h e r  (Empidonax t r a i  11 i i )  

L e a s t  f l y c a t c h e r  ( E .  - minimus) 

E a s t e r n  peewee (Contopus v i r e n s )  

01 i ve-s ided  f l y c a t c h e r  ( N u t t a l l  o r n i s  b o r e a l  i s )  

A1 and i  dae ( L a r k s )  

Horned l a r k  (E remoph i la  a l p e s t r i s )  

H i r u n d i n i d a e  (Swal lows)  

Tree swal  1 ow ( I r i  doprocne b i  c o l  o r )  

Bank swal low ( R i p a r i a  r i p a r i s )  

Barn s w a l l  ow ( H i  rundo r u s t i  ca )  

P u r p l e  m a r t i n  (Progne s u b i s )  

Corv idae (Jays,  Magpies, Crows) 

B l  ue j a y  (Cyanoci  t t a  c r i s  t a t a )  

N o r t h e r n  raven (Corvus c o r a x )  

American crow (C. - brachyrhynchos)  

P a r i  dae (Chi  ckadees, T i  t m i  ce) 

Black-capped ch ickadee (Parus a t r i c a p i l l  u s )  

Borea l  ch ickadee (P .  - hudsoni  cus)  

Eas te rn  t u f t e d  t i t m o u s e  (P .  - b i c o l o r )  



Table  3. Cont inued. 

Fami 1  y Speci es 1977 - 1978 

S i  t t i d a e  (Nuthatches)  

Whi te-breas t e d  n u t h a t c h  ( S i  t t a  c a r o l  i n e n s i s )  X X 

Red-breasted n u t h a t c h  ( S .  - canadens is)  X 

C e r t h i  i d a e  (Creepers)  

Brown c reeper  ( C e r t h i  a fami 1 i a r i  s )  

T r o g l o d y t i d a e  (Wrens) 

House wren ( T r o g l o d y t e s  aedon) 

Mimidae (Thrashers )  

Gray c a t b i r d  (Dumete l l  a  c a r o l  i n e n s i s )  

Brown t h r a s h e r  (Taxostorna rufum) 

T u r d i  dae (Thrushes ) 

American r o b i  n (Turdus m i  g r a t o r i  us)  

Wood t h r u s h  (Hy l  o c i  c h l  a  mus t e l  i na) 

H e r m i t  t h r u s h  (Catharus g u t t a t u s )  

Swainson's t h r u s h  ( C .  - u s t u l a t u s )  

Veery ( C .  - fuscescens) 

Eas te rn  b l u e b i r d  ( S i a l i a  s i a l i s )  

Sy l  v i  i dae (Gnatcatchers ,  King1 e t s )  

B l  ue-gray g n a t c a t c h e r  (Po l  i o p t i  1 a c a e r u l e a )  

Go1 den-crowned k i n g l e t  (Regul us s a t r a p a )  

Ruby-crowned k i n g l e t  ( R .  - ca lendu l  a )  

Bombyci 1 l i d a e  (Waxwings) 

Cedar waxwing ( B o m b y c i l l a  cendrorum) 

Lan i  i dae ( S h r i  kes ) 

Nor the rn  s h r i k e  ( L a n i  us excubi  t o r )  
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Tab le  3. Cont inued. 
-- - -  

Farni l y  Species 1977 1978 

Ovenbi r d  (Se i  u rus  au rocap i  1  1  us )  X X 

Kentucky w a r b l e r  (Oporo rn i  s  formosus) 

Common ye1 1  o w t h r o a t  ( G e o t h l y p i s  tri chas ) X 

Canada warb l  e r  (Wi 1  s o n i  a  canadens is)  X 

American r e d s t a r t  (Setophaga r u t i  c i  11 a )  

P loce idae  (Weaver F inches )  

House spar row (Passer  domest i  cus )  

I c t e r i  dae ( B l  a c k b i  r d s )  

Eas te rn  meadow1 a r k  ( S t u r n e l  1  a  magna) 

Western meadowlark (S. - n e g l e c t a )  

Red-winged b l a c k b i r d  (Age1 a i  us phoeni  ceus) 

N o r t h e r n  o r i o l e  ( I c t e r u s  g l a b u l  a )  

B r e w e r ' s  b l a c k b i  r d  (Euphagus cyanocephal  us)  

Common g r a c k l e  ( Q u i s c a l  us q u i s c u l  a )  

Brown-headed c o w b i r d  (Mol o t h r u s  a t e r )  

Th raup i  dae (Tanagers)  

S c a r l e t  t a n a g e r  ( P i  ranga 01 i vacea) 

F r i n g i l l i d a e  (F inches ,  Sparrows) 

N o r t h e r n  c a r d i n a l  ( C a r d i n a l  i s  c a r d i n a l  i s )  X 

Rose-breasted grosbeak ( P h e u c t i  cus - 1 udov i  c i a n u s )  X 

I n d i g o  b u n t i n g  (Passer ina  cyanea) 

Even ing grosbeak (Hesper i  phona v e s p e r t i n a )  X 

P u r p l e  f i n c h  (Carpodacus - purpureus )  

P ine  grosbeak ( P i n i c o l a  e n u c l e a t o r )  

Hoary r e d p o l  1  (Cardue l  i s  hornemanni ) 



Tab le  3. Cont inued.  

Fami l y  Species 1977 1978 

Comnon r e d p o l l  (C. - flammea) 

P ine  s i s k i n  (C. - p i n u s )  

American g o l d f i n c h  (C. - t r i s t i s )  

Red c r o s s b i  11 ( L o x i  a  c u r v i  r o s t r a )  

Rufous-s i  ded towhee ( P i  p i  1  o  e ry th ropha lmus)  

Savanna sparrow (Passercu l  us sandwi chens i s )  

Grasshopper spar row (Ammodramus savannarum) 

Vesper spar row (Pooecetes grami neus) 

L a r k  sparrow (Chondes t e s  grarnmacus ) 

N o r t h e r n  j u n c o  (Junco hyemal i s )  

American t r e e  spar row ( S p i  z e l  1  a  a r b o r e a )  

C h i p p i n g  spar row (S. - p a s s e r i n a )  

C l  ay -co l  o r e d  sparrow ( S .  p a l  1 i da) - 

F i e l d  spar row ( S .  - p u s i l l a )  

Whi t e - t h r o a t e d  spar row ( Z o n o t r i c h i a  a l b i  c o l l  i s )  

Fox sparrow (Passere l  1  a  i 1 i aca) 

Swamp spar row (Me losp iza  geog iana)  

Song spar row (M. - m e l o d i a )  

Snow b u n t i n g  (P lec tophenax n i v a l  i s )  

aObserved i n  a i r s p a c e  o v e r  Schrneeckl e  Reserve, no apparen t  use o f  t h e  

r e s e r v e ' s  h a b i t a t .  



F i g u r e  3. B i r d  spec ies  d i v e r s i t y  d u r i n g  each o f  t h e  4 season censuses 

i n  h a b i t a t s  n o t  a f f e c t e d  by land--use changes, 1977 and 1978. 





d i s t u r b e d  b y  development. T h i s  s i t e  was v i s i b l e  f rom t h e  s u r f a c e  o f  

Mi c h i  gan Ave. 

Summer N e s t i n g  B i r d s  

Seventy-one and 73% o f  t h e  spec ies  d e t e c t e d  d u r i n g  t h e  s p r i n g  censuses 

( T a b l e  3 )  remained t o  b reed  on t h e  r e s e r v e  i n  1977 and 1978, r e s p e c t i v e l y .  

U n l i k e  t h e  s p r i n g  m i g r a n t s ,  t h e  number o f  spec ies  observed i n  a l l  

h a b i t a t s  u n a l t e r e d  by development between 1977 and 1978 was n e a r l y  

c o n s t a n t  ( F i g .  3 ) .  

There were no changes ( P  - >.05)  i n  b r e e d i n g  b i r d  abundance i n  any 

s i n g l e  h a b i t a t  u n a l t e r e d  b y  development (Appendix F) o r  i n  a l l  u n a l t e r e d  

h a b i t a t s  c o l  l e c t i v e l y .  

T r a i  1s c o n s t r u c t e d  th rough  meadow, mi xed woods, and wet1  and hab i  t a t s  

( F i g .  2 )  d i d  n o t  a f f e c t  t h e  b r e e d i n g  b i r d  abundance i n  these  h a b i t a t s .  

B i r d  abundance i n c r e a s e d  (p<.05) - i n  p i n e  h a b i t a t s  a f t e r  t r a i l s  were 

c o n s t r u c t e d  t h e r e  (Appendix  G ,  Tab le  4 ) .  The number o f  spec ies  n e s t i n g  

i n  p i n e  h a b i t a t  i n c r e a s e d  f r o m  29 i n  1977 t o  33 i n  1978 a f t e r  t r a i l s  had 

been c u t  th rough  t h e  cover  t y p e .  N ine  new spec ies  were observed i n  

a f f e c t e d  p i n e  h a b i t a t  i n  1978 and 5 observed i n  1977 were n o t  p r e s e n t .  

O f  t h e  spec ies  p r e s e n t  b o t h  y e a r s ,  15 i n c r e a s e d  i n  abundance (Appendix  G )  . 
R e f l o o d i n g  o f  t h e  we t lands  i n  1978 by t h e  dammed s t o r m  sewers 

d i r e c t l y  a f f e c t e d  o n l y  swamp h a b i t a t  e x t e n s i v e l y .  Some p i n e  h a b i t a t  

f l o o d e d  t e m p o r a r i l y ,  b u t  t h e  p e r i o d  o f  i n u n d a t i o n  was o n l y  3-9 days. 

Flooded p i n e  h a b i t a t  showed no d i f f e r e n c e  i n  b i r d  abundance f rom when i t  

was d r y  i n  1977. 

In t he  r e f l o o d e d  w e t l a n d  h a b i t a t ,  t h e  number o f  b i r d  spec ies  u s i n g  

the  we t lands  as b r e e d i n g  h a b i t a t  n e a r l y  doub led.  The I A  o f  b r e e d i n g  





b i r d s  n e a r l y  t r i p l e d  (Append ix  H ) .  T h i s  i n c r e a s e  ( P  - < .001) (Append ix  L, 

Tab le  4)  r e f l e c t s  t h e  i n c r e a s e d  d e n s i t y  o f  b i r d s  t h a t  a l s o  were p r e s e n t  

i n  1977 and t h e  i n c r e a s e  i n  t h e  number o f  s p e c i e s  p r e s e n t .  O f  t h e  s p e c i e s  

t h a t  b r e d  i n  t h e  w e t l a n d s  b o t h  y e a r s ,  90% were niore abundant a f t e r  'the 

r e f l o o d i n g  o f  t h e  w e t l a n d s  i n  1978. 

The removal  o f  v e h i c u l a r  t r a f f i c  f r o m  t h e  w e t l a n d  and p i n e  h a b i t a t s  

a f t e r  t h e  c l o s u r e  o f  Reserve S t .  i n  1978, d i d  n o t  a f f e c t  b r e e d i n g  b i r d  

abundance on census p o i n t s  a l o n g  t h i s  s t r e e t .  B r e e d i n g  b i r d  abundance 

i n c r e a s e d  ( P  - <.001) i n  a d j a c e n t  m ixed  woods h a b i t a t  a f t e r  Reserve S t .  was 

c l o s e d  (Appendix I ) .  The d i s t u r b a n c e  caused b y  t h e  i n t r o d u c t i o n  o f  

v e h i c u l a r  t r a f f i c  t o  p i n e  and mixed woods h a b i t a t  a l o n g  M i c h i g a n  Ave. 

i n  1978 a p p a r e n t l y  d i d  n o t  a f f e c t  b r e e d i n g  b i r d  abundance a l o n g  t h a t  

r o u t e  (Append ix  J ) .  

Wet land h a b i t a t  a d j a c e n t  t o  t h e  s o u t h e r n  113 o f  t h e  M i c h i g a n  Ave. 

e x t e n s i o n  was s u b j e c t e d  t o  2 d i s t u r b a n c e s  s i m u l  t a n e o u s l y  i n  1978; t h e  

d i s t u r b a n c e  by v e h i c u l a r  t r a f f i c ,  and t h e  r e f l o o d i n g  o f  t h e  wet1 ands. 

The n e t  r e s u l t  o f  t hese  developments was an i n c r e a s e  ( P  - c.001)  i n  b r e e d i n g  

b i r d  abundance i n  t h e  w e t l a n d  h a b i t a t  a l o n g  M i c h i g a n  Ave. (Append ix  K ) .  

Fa1 1 M i g r a n t  B i r d s  

I observed 75 and 11 0  b i r d  s p e c i e s  d u r i n g  t h e  f a 1  1  censuses i n  1977 

and 1978, r e s p e c t i v e l y  (Append ix  M ) .  A l t h o u g h  a  p o r t i o n  o f  t h e  s t u d y  

a rea  we t lands  r e t a i n e d  w a t e r  i n  t h e  f a l l  o f  1978, t h e y  a t t r a c t e d  no 

s p e c i e s  t h a t  were n o t  observed i n  o t h e r ,  u n a l t e r e d  h a b i t a t s  ( F i g .  3 ) .  

O f  t h e  60 s p e c i e s  obse rved  b o t h  y e a r s ,  9  were l e s s  abundant i n  1978 and 

11 more abundant (Append ix  M ) .  



W i n t e r  Res iden t  B i r d s  

The w i n t e r  seasons h e l d  r e l a t i v e l y  1  i t t l e  b i r d  spec ies  d i v e r s i t y  

(Appendix N ) .  There were no h a b i t a t  changes between t h e  w i n t e r  

censuses i n  1977 and 1978 t o  account  f o r  t h e  observed d i f f e r e n c e  i n  

d i v e r s i t y  (Appendix N )  o r  o v e r a l l  abundance between t h e  2 y e a r s  ( F i g .  3 ) .  

R e p t i l e s  

I observed 7  r e p t i l e  spec ies  ( T a b l e  5 )  on t h e  s t u d y  area between 

Mar 1977 and Mar 1978. O f  t h e  r e p t i l e  spec ies  t h e  EIAs (Warzyn E n g i n e e r i n g  

S e r v i c e  Co., I n c .  1974, S t r a n d  and Assoc ia ted ,  I n c .  1974) l i s t e d  as 

o c c u r r i n g  on t h e  area,  I cannot  c o n f i r m  t h e  presence o f  t h e  e a s t e r n  

hognose snake (Heterodon p l  a t y r h i n o s )  , n o r t h e r n  r i n g n e c k  snake ( D i  adophi s  

p u n c t a t u s )  , f i v e - 1  i n e d  s k i n k  (Eumeces f a c i a t u s )  , o r  wood t u r t l e  (Clemmys 

i n s c u l p t a )  . 

A  l a r g e  snapping t u r t l e  o f t e n  was observed d u r i n g  t h e  summers o f  

1977 and 1978 i n  t h e  l a k e .  These repea ted  s i g h t i n g s  p r o b a b l y  con- 

s i s t e d  o f  o n l y  1  i n d i v i d u a l  d u r i n g  each o f  these  summers. The snapping 

t u r t l e ( s )  p r o b a b l y  were i n t r o d u c e d  t o  t h e  l a k e .  To reach  t h e  l a k e  

i n d e p e n d e n t l y ,  a  snapping t u r t l e  would  have had t o  t r a v e l  a t  l e a s t  3 

km o v e r l a n d  t h r o u g h  t h e  City o f  Stevens P o i n t  f r o m  t h e  Wiscons in  R i v e r ,  

t h e  n e a r e s t  known h a b i t a t  i n h a b i t e d  by  snapping t u r t l e s .  T h i s  s p e c i e s  

i s  t h e  most a q u a t i c  Wiscons in  t u r t l e ,  and r a r e l y  l eaves  t h e  w a t e r  

e x c e p t  t o  l a y  eggs (Conant 1975) .  

I observed p a i n t e d  t u r t l e s  o c c a s i o n a l l y  d u r i n g  b o t h  summers, a lways 

i n  o r  near  t h e  l a k e .  One was crushed on M a r i a  D r .  s o u t h  o f  t h e  l a k e  

n e a r  Moses Creek. A l though  Moses Creek c o n t a i n e d  w a t e r  th roughou t  

the  1978 season, no t u r t l e s  used t h a t  h a b i t a t .  



T a b l e  5 .  R e p t i l e  s p e c i e s  observed on t h e  s t u d y  area,  Mar 1977-Mar 

1979. 

Spec ies  

Comnon snapp ing t u r t l e  ( C h e l y d r a  s e r p e n t i n a )  

P a i n t e d  t u r t l e  (Crysemys p i  c t a )  

E a s t e r n  f o x  snake (E laphe  v u l p i n a )  

Smooth green snake (Opheodrys v e r n a l i s )  

Grown snake ( S t o r e r i  a dekay i  ) 

Red-be1 1 i e d  snake ( S .  - o c c i p i  tomacul  a t a )  

Eas te rn  g a r t e r  snake (Thamnophis s i  r t a l  i s )  



I c a p t u r e d  and marked 3 i n d i v i d u a l s  d u r i n g  t h e  s t u d y .  O f  t h e  marked 

t u r t l e s ,  1  was r e c a p t u r e d  t w i c e .  I observed no n e s t s ,  eggs, o r  young 

t o  i n d i c a t e  s u c c e s s f u l  t u r t l e  r e p r o d u c t i o n  on t h e  s t u d y  area.  

No t e r r e s t r i a l  t u r t l e s  were observed on t h e  s t u d y  area.  

I observed  194 snakes ( T a b l e  6)  d u r i n g  t h e  s t u d y  i n  a l l  h a b i t a t s  

c o l l e c t i v e l y .  The e a s t e r n  g a r t e r  snake was t h e  most  common spec ies  on 

t h e  s t u d y  area,  r e a c h i n g  h i g h e s t  d e n s i t i e s  i n  t h e  meadow h a b i t a t  t y p e .  

They a l s o  commonly were observed i n  w e t l a n d  and mixed woods h a b i t a t s .  

Red b e l l i e d  snakes were common o n l y  i n  m ixed  woods h a b i t a t ,  p a r t i c u -  

l a r l y  w e s t  o f  Reserve S t .  Fox snakes were  seldom found  e x c e p t  i n  con- 

c e n t r a t i o n s  around d e b r i s  and mulch p i l e s .  No f o x  snake h i b e r n a c u l a  

were found.  

The r e m a i n i n g  3 snake s p e c i e s  r a r e l y  were encoun te red  and a r e  

c o n s i  d e r e d  uncommon, a1 though t h e y  p r o b a b l y  were undersampl ed sorrle- 

what  due t o  t h e i r  s e c r e t i v e  h a b i t a t s  and h a b i t a t  p r e f e r e n c e s .  Most  

brown snakes were d i s c o v e r e d  b y  o v e r t u r n i n g  l o g s  and r o t t e n  stumps. 

Meadow h a b i t a t  c o n t a i n e d  t h e  most  s n a k e s / u n i t  a rea  f o r  3 snake 

s p e c i e s  ( T a b l e  6 ) .  A l t h o u g h  o n l y  abou t  11% o f  t h e  t o t a l  number o f  

snakes observed were i n  meadows, meadow h a b i t a t  compr ises o r ~ l y  4% o f  

t h e  r e s e r v e ' s  l a n d  a rea .  N e a r l y  a l l  o f  t h e  s t u d y  a r e a ' s  meadow h a b i t a t  

i s  i n  2 l a r g e  open ings ( F i g .  2 ) .  I observed  o n l y  g a r t e r  snakes r e g u l a r l y  

wh i  l e  c o n d u c t i  r ~ g  sunn-ner b i  r d  censuses. The r ~ u ~ n b e r  o f  g a r t e r  snakes 

observed i n c i d e n t a l l y  on t h e  b i r d  t r a n s e c t s  i n d i c a t e d  a  d e c l i n e  i n  

abundance i n  w e t l a n d  h a b i t a t s  d u r i n g  1978 ( T a b l e  7 ) .  

Amphibians 

Sa l  arnanders 

O f  t h e  4 spec ies  o f  salamanders I observed ( T a b l e  8 ) ,  2 spec ies  



T a b l e  6.  T o t a l  numbers o f  snakes obse rved  i n  each h a b i t a t  t y p e ,  20 Mar 1977-20 Mar 1979.  

Snake s p e c i e s  

E a s t e r n  g a r t e r  

Red-be1 1 i e d  

E a s t e r n  f o x  

Smooth g r e e n  

Brown 

T o t a l  

P e r c e n t a g e  o f  
snakes o b s e r v e d  

R e l a t i v e  d e n s i t i e s  
o f  snakes /haa 

H a b i t a t  
M i  xed woods Hardwoods P i n e  Wet1 and Meadow Savanna T o t a l  

4 1 5 2 46 14  9 117 

30 2 7 0 2 1 42 

2 3 4 1 2 6 18  

0 0 0 6 2 3 11 

2 0 0 3 1 0 6 

75 10  1 3  56 2 1 19 194 

P e r c e n t  o f  
a l l  snakes 

a ~ a l c u l a t e d  as t o t a l  snakes obse rved  I a r e a  o f  h a b i t a t  ( h a )  
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Tab le  8. Amphibian spec ies  observed Mar 1977-Mar 1979. 

Salamanders 

B l  u e - s p o t t e d  s a l  amander (Ambys toma 1 a t e r a l  e )  

T i g e r  s a l  amander (A. - ti g r i  num) 

S p o t t e d  salamander (A. - macul atum) 

Red-backed salamander (P le thodon  c i n e r e u s )  

Anurans 

American t o a d  (Bu fo  ameri  canus) 

Gray t r e e f r o g  (Hy l  a  v e r s i ~ o l o r ) ~  

S p r i n g  peeper (H .  - c r u c i f e r )  

Chorus f r o g  (Pseudacr i s  tri s e r i  a t a )  - 

N o r t h e r n  l e o p a r d  f r o g  (Rana p i p i e n s )  

Wood f r o q  - (R. - s y l v a t i c a )  

a ~ o s s i b l y  - H.  c h r y s o s c e l i s ,  c o r r e l a t i o n  o f  t r i l l  speed w i t h  tempera tu re  

was n o t  conducted.  



had n o t  been reco rded  p r e v i o u s l y  (Warzyn E n g i n e e r i n g  S e r v i c e  Co., I n c .  

1974, S t r a n d  and Assoc ia tes ,  I n c .  1974),  t h e  b l  ue -spo t ted  and r e d -  

backed salarnar~ders.  They were t h e  most abundant salamanders on t h e  

s t u d y  area.  No s a l  amander b r e e d i n g  areas were i den ti f i  ed, a1 though 

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

Few salarnanders were found b e f o r e  t h e  comp le t ion  o f  t h e  M ich igan  

Ave. e x t e n s i o n  i n  1978. Only  1  s p o t t e d  and 2 t i g e r  salamanders were 

found  b e f o r e  Aug 1978. From Aug-Oct 1978, 1  t i g e r  salamander and 

13 b l  u e - s p o t t e d  and red-backed salarnanders were found  on t h e  M ich igan  

Ave. roadway. 

Salamanders a r e  e s p e c i a l l y  a c t i v e  d u r i n g  p e r i o d s  o f  p r e c i  p i  t a t i o n ,  

e s p e c i a l l y  a f t e r  da rk ,  and o f t e n  were found  on M ich igan  Ave. on r a i n y  

even ings.  The roadway f u n c t i o n e d  as a  l a r g e  and e f f i c i e n t  p i t f a l l  

t r a p .  Once on t h e  roadway, t h e s e  sma l l  salarnanders were unab le  t o  

n e g o t i a t e  t h e  s teep  cement curbs o f  t h e  r o a d  and were t r a p p e d  on t h e  

road  s u r f a c e .  O f  t hese  t r a p p e d  an ima ls ,  some were k i l l e d  by  c a r s ,  

some s u r v i v e d  u n t i l  t h e  f o l l o w i n g  day and were d e s s i c a t e d  by  t h e  sun, 

and some walked a l o n g  t h e  g u t t e r  and i n t o  t h e  g r a t e d  s to r r r~  sewer 

t r a p s  t h a t  open a l o n g  t h e  cu rbs .  Once i n  these  d r o p - f l o w  dev ices ,  t h e y  

were washed i n t o  t h e  s t o r m  sewer main r u n n i n g  beneath t h e  r o a d  and 

o u t  o f  t h e  s t u d y  area v i a  t h e  Moses Creek s t o r m  sewer system. 

Frogs and Toads 

I observed 6 anuran spec ies  on t h e  s t u d y  a r e a  Mar  1977-Mar 1979 

(Tab le  8 ) .  The o n l y  s p e c i e s  t h a t  I c o u l d  n o t  c o n f i r m  as p r e s e n t  was 

t h e  green f r o g  (Rana c lami  t a n s ) .  I found no green f r o g s  i n c i d e n t a l l y  

o r  w h i l e  s e a r c h i n g  f o r  sp r i ' ng  choruses,  when they  would  have been 

cons p i  cuous . 



Frog and toad  b r e e d i n g  areas expanded w i t h  t h e  i n c r e a s e d  w a t e r  

coverage i n  t h e  wet lands i n  1978. Toad b r e e d i n g  areas expanded i n  

s i z e  b u t  t h e r e  were no choruses i n  comp le te ly  new areas ( F i g .  5 ) .  

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

and o f t e n  were found s i n g i n g  i n  v e r y  sma l l  and temporary pudd les .  

Toads o f t e n  c a l l e d  f rom such s i t e s  i n d i v i d u a l l y ,  and a t  c o n s i d e r a b l e  

d i s t a n c e s  f rom m a j o r  b reed ing  choruses.  The i n c i d e n c e  o f  i n d i v i d u a l ,  

l o n e  c a l l i n g  males a l s o  i n c r e a s e d  i n  1978. 

The o n l y  b r e e d i n g  Ranid on t h e  s t u d y  a rea  was t h e  wood f r o g .  

T h i s  f r o g ' s  b r e e d i n g  area occup ied  a  much l a r g e r  p o r t i o n  o f  t h e  a v a i  1 -  

a b l e  w e t l a n d  h a b i t a t  d u r i n g  1978 when t h e  we t lands  were r e f l o o d e d  

( F i g .  5 ) .  The l a r g e s t  b r e e d i n g  area i n  1978 o c c u r r e d  on an area t h a t  

had been d r a i n e d  d u r i n g  1977, j u s t  west  o f  M ich igan  Ave. 

No wood f r o g  b r e e d i n g  areas were found e a s t  o f  M ich igan  Ave. 

d u r i n g  e i t h e r  y e a r ,  a1 though a p p a r e n t l y  s i m i  1 a r  h a b i t a t  e x i s t e d  on 

b o t h  s i d e s  o f  t h e  roadway i n  1978. A d u l t  wood f r o g s  were  observed 

d u r i n g  t h e i r  b r e e d i n g  season and d u r i n g  l a t e  summer i n  t h e  extreme 

n o r t h e r n  and n o r t h e a s t e r n  p o r t i o n s  o f  t h e  s tudy  a rea  b o t h  y e a r s ,  b u t  

t h e  l a c k  o f  b r e e d i n g  choruses i n  these  areas suggests  t h a t  t h e y  d i d  

n o t  b reed  t h e r e .  There were wood f r o g  b r e e d i n g  choruses n o r t h  o f  t h e  

s t u d y  area. 

Leopard f r o g s  were f i r s t  observed on t h e  s t u d y  area i n  l a t e  Sep 

1978. A t  t h i s  t in ie  l e o p a r d  f rogs  were uncommon, b u t  o c c a s i o n a l l y  were 

observed on o r  near  Michigar,  Ave. d u r i n g  r a i n y  evenings.  Leopard f r o g s  

were r e p o r t e d  t o  i n h a b i t  t h e  area i n  1974 (Warzyn E n g i n e e r i n g  S e r v i c e  

Co., I n c .  1974, S t rand  and Assoc ia tes ,  I n c .  1974) b e f o r e  t h e  we t lands  





had been d ra ined .  The d r a i n a g e  o f  t h e  we t lands  i n  1975 e v i d e n t l y  r e n -  

dered them u n s u i t a b l e  f o r  l e o p a r d  f r o g  r e p r o d u c t i o n .  The damming 

o f  t h e  s to rm sewer i n l e t s  i n  1978, w i t h  t h e  a s s o c i a t e d  r e f l o o d i n g ,  

a p p a r e n t l y  r e v e r s e d  t h i s  condi  t i o n .  Leopard f r o g s  d i s p e r s e  w i  d e l y  

th roughou t  non-wet land h a b i t a t s  a f t e r  t h e  l a t e  s p r i n g  b r e e d i n g  season, 

b u t  r e q u i r e  marshy hab i  t a t  f o r  r e p r o d u c t i o n .  

There were 3 spec ies  o f  t r e e  f r o g s  (Hy l  i dae) r e s i d e n t  on t h e  s t u d y  

area ( T a b l e  8 ) .  Chorus f r o g s  and s p r i n g  peepers were common and 

w i  despread th roughou t  t h e  s t u d y  area,  whi  1  e  t h e  g ray  t r e e f r o g s  were 

l e s s  abundant, b u t  w i d e l y  d i s t r i b u t e d .  Choruses o f  g ray  t r e e f r o g s  

were sma l l ,  u s u a l l y  c o n s i s t i n g  o f  6 o r  fewer  s i n g i n g  males,  w h i l e  

choruses o f  chorus f r o g s  and s p r i n g  peepers were l a r g e .  Gray t r e e -  

f r o g s  r a r e l y  were observed excep t  d u r i n g  t h e  b r e e d i n g  season, Apr-May. 

Gray t r e e f r o g s  a r e  a r b o r e a l  and r e q u i r e  s t a n d i n g  w a t e r  o n l y  f o r  

r e p r o d u c t i o n  ( B e h l e r  and K i n g  1979).  Fo r  t h i s  reason they  p r o b a b l y  

were l e s s  a f f e c t e d  by changes i n  t h e  w e t l a n d  w a t e r  l e v e l s  t h a t  o c c u r r e d  

1977-1978. A1 so, t h e y  c o n f i n e d  t h e i r  b r e e d i n g  a c t i v i t y  t o  r e l a t i v e l y  

dependable w a t e r  sources,  even i n  1978 when l a r g e  w a t e r  areas were 

a v a i l  ab le  ( F i g .  6 ) .  L i k e  toads,  g ray  t r e e f r o g s  found some o f  t h e  

s h a l l  ow 1  akeshore zone s u i t a b l e  b r e e d i n g  h a b i t a t  b o t h  y e a r s .  

B reed ing  grounds o f  s p r i n g  peepers expanded a l s o  ( F i g .  6 ) ,  b u t  

l e s s  so than  those o f  chorus f r o g s .  I n  1578, s p r i n g  peepers abandoned 

a b r e e d i n g  area used i n  1977. Inc reased  w a t e r  l e v e l s  a t  t h e  abandoned 

s i t e  p r o b a b l y  c r e a t e d  w a t e r  depths t h a t  were excess ive  f o r  s u c c e s s f u l  

peeper r e p r o d u c t i o n .  Male peepers g e n e r a l l y  s e l e c t e d  b a r e  e a r t h  o r  





herbaceous v e g e t a t i o n  s l i g h t l y  above w a t e r  l e v e l  t o  c a l l  f rom.  The 

i n c r e a s e d  w e t l a n d  w a t e r  l e v e l s  i n  1978 i n u n d a t e d  such s i t e s  i n  t h e  

a r e a  abandoned i n  1978. 

Chorus s i z e s  and r e l a t i v e  i n t e n s i t y  d u r i n g  b r e e d i n g  seasons i n -  

d i c a t e d  t h a t  chorus f r o g s  were t h e  most abundant anuran on t h e  s t u d y  

a rea  ( F i g .  7 ) .  I n  1978 t h e  b r e e d i n g  areas o f  t h i s  spec ies  had expanded 

t o  i n c l u d e  much o f  t h e  a v a i l a b l e  s h e e t  w a t e r  on t h e  area.  

L i k e  salamanders,  toads were observed t o  become t r a p p e d  by t h e  

M ich igan  Ave. c u r b  and g u t t e r .  Toad ent rapment  was observed as e a r l y  

i n  t h e  s t u d y  as J u l y  1977, s h o r t l y  a f t e r  t h e  c u r b  was i n s t a l l e d  and 

even b e f o r e  t h e  b l a c k t o p  was 1  a i d .  Toads were s u b j e c t  t o  ent rapment  

t h r o u g h o u t  t h e  warm months and d u r i n g  d a y l i g h t  hours .  A1 though toads 

were found i n  t h e  sewer t r a p s ,  most  a p p a r e n t l y  were crushed by c a r s .  

Wood f r o g s ,  a n o t h e r  spec ies  a d v e r s e l y  a f f e c t e d  by  t h e  M ich igan  

Ave. c u r b  and g u t t e r  arrangement,  s u f f e r e d  t h e  h e a v i e s t  m o r t a l i t y  on 

t h e  road.  L i k e  salamanders, wood f r o g s  became t r a p p e d  on t h e  road-  

way d u r i n g  t h e  e v e n i n g  hours ,  p a r t i c u l a r l y  d u r i n g  p e r i o d s  o f  r a i n .  On 

these  occas ions ,  wood f r o g s  jumped o n t o  t h e  r o a d  and were unab le  t o  

escape. T h i s  s i  t u a t i o n  was most  pronounced d u r i n g  Sep-Oct. , t h e  

season when wood f r o g s  presumably m i g r a t e  f rom summer t o  w i n t e r  h a b i t a t .  

The w i n t e r  h a b i t a t  o f  wood f r o g s  on t h e  s t u d y  a r e a  i s  unknown. 

On 2 O c t  1978, d u r i n g  a  l i g h t  e v e n i n g  r a i n  shower, I t o e - c l i p p e d  

20 wood f r o g s  I f ound  on t h e  r o a d  betweer, 2000 and 2100. A t  0600 on 

3 Oct  b e f o r e  d a y l i g h t  and t r a f f i c  on M ich igan  Ave. developed, I 

c o l l e c t e d  and examined a l l  f r o g s  on t h e  roadway. One unmarked, l i v e  

wood f r o g  was found; a l l  o t h e r s  were dead. O f  a l l  28 f r o g s  c o l l e c t e d ,  





2 had been c l i p p e d ,  1 4  had n o t ,  and 12 were undetermined because o f  

extreme m u t i l a t i o n .  The r a t i o  o f  marked/unmarked f r o g s  a l l o w e d  an 

e s t i m a t e  o f  160 f r o g s  t h a t  had been t r a p p e d  on t h e  road  d u r i n g  t h e  

n i g h t .  By L i n c o l n  i ndex ,  I e s t i m a t e d  t h a t  o n l y  27 ( 1 7 % )  had been 

k i  11 ed by v e h i c l e s .  Because t h e  r e m a i n i n g  83% were unaccounted f o r ,  

I assumed t h e y  f e l l  i n t o  t h e  g r a t e d  sewers and were washed away, s i m i l a r  

t o  t h e  salamanders,  o r  were ea ten  by p r e d a t o r s .  Twice d u r i n g  Aug and 

once d u r i n g  Oc t  1978 I observed a s t r i p e d  skunk ( M e p h i t i s  m e p h i t i s )  

e a t i n g  f rogs  on t h e  roadway. Crows o f t e n  were observed e a t i n g  crushed 

f r o g s  d u r i n g  t h e  e a r l y  morn ing  hours .  

Mammal s 

Sma 1 1 Mamma 1 s 

O f  t h e  s m a l l  tnamnials d e t e c t e d  on t h e  s t u d y  area ( T a b l e  9 ) ,  2 were 

r a r e l y  observed.  The meadow jumping mouse was c a p t u r e d  t w i c e  and t h e  

red-backed v o l e  once. Both  spec ies  were found  o n l y  i n  1977. 

Changes i n  sma l l  mama1 abundance i n  u n d i s t u r b e d  h a b i t a t s  (Tab1 e 

10)  were independent  o f  development o f  t h e  s t u d y  area.  The shrews 

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

Peromyscus leucopus d e c l i n e d .  A l t h o u g h  no red-backed v o l e s  o r  meadow 

jumping m ice  were c a p t u r e d  i n  1978, t h e i r  absence cannot  be a t t r i b u t e d  

t o  any known change i n  h a b i t a t  due t o  developments.  Bo th  o f  t h e s e  

spec ies  were c a p t u r e d  i n  p l o t s  1 (savanna) and 2 (hardwoods) (Appendix 

A )  * 

The i n s t a l l a t i o n  o f  dams i n  t h e  s t o r m  sewer i n l e t s  i n  1978 caused 

wa te r  l e v e l s  i n  p l o t  3 t o  be m a i n t a i n e d  a t  o r  above ground l e v e l .  P l o t  

6 was s i m i l a r l y  f l o o d e d  i n  1978 due t o  r u n o f f  f r o m  an expanded p a r k i n g  



Tab le  9. Mammal spec ies  observed, Mar 1977-Mar 1979. 

Masked shrew 
A r c t i c  shrew 
S h o r t - t a i  l e d  ; h e r n i a  b r e v i  cauda) 

Bats  (Chi  r o p t e r a )  

Eas te rn  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 )  
Snowshoe hare (Lepus a m e r i c a n u s y  

Woodchuck 
Eas te rn  c 
13-1 i ned 
Gray s q u i  
Red s q u i r  
Southern 
N o r t h e r n  

(Marmota monax) 
h i p m u n k ( ~ =  s t r i a t u s )  
ground s q u i r r e l  ( S h i  1  us 
r r e l  ( S c i u r u s  c a r o l  + i n e n s i s  
r e 1  (Tamiasc iurus hudsonicus)  
f l y i n g  s q u i r r e l  (Glaucomys v o l  
f l y i n g  s q u i r r e l  (5. s a b r i n u 5  

t r i d  

ans)  - 

Beaver (Cas to r  canadens i s  ) 

Whi t e - f o o t e d  mouse (Perotnyscus leucopus) 
Red-backed v o l e  (C le thr ionomys a e r i )  
Meadow v o l e  (Mi c r o t u s  enns 1  van icus 
Muskrat  (Ondatra z i e b e t  i c u s  

eePr + 
Norway r a t  ( R a t t u s  norve i c u s )  
House mouse ( M u s u s c u  - -I+- us 

Meadow jumping mouse (Zapus hudsoni us )  

Porcup ine ( E r e t h i  zon dorsatum) 

Domestic dog (Canis f a m i l i a r i s )  
Red f o x  ( V u l p e s p e s )  

S h o r t - t a i l e d  weasel (Muste la  erminea)  
L o n g - t a i  l e d  weasel (fl. f r e n a f a )  
Mink (M. v i s o n )  
S t r i p p e d  skunk ( M e p h i t i s  m e p h i t i s )  
R i v e r  o t t e r a  ( L u t r a  canadens is)  

Domestic c a t  ( F e l i s  domest icus)  
~ o b c a t ~  ( F e l  i s  r u f u s )  

Whi t e - t a i l e d  deer  (Odocc i leus v i r q i n i a n u s )  

ecernl i n e a t u s )  

a ~ n c o n f i  rmed r e p o r t s  from s e v e r a l  observers ;  uncommon i n  coun ty .  

b ~ n c o n f i  rmed r e p o r t s  f rom 2 observers ;  spec ies  r a r e  i n  county ,  n e a r e s t  
known i n d i v i d u a l  40 km NW. 



Tab le  10. Index  o f  abundance o f  sma l l  mammals c a p t u r e d  i n  u n d i s t u r b e d  

h a b i t a t s  ( P l o t s  1 ,  2, 5, 7, 8 ) ,  1977 and 1978. 

Species 

B l a r i n a  b rev icauda  

Sorex c i n e r e u s  

Captures/1000 
p i  t f a l  1  t r a p - n i  g h t s  

1977 1978 
s n a p - t r a p  t r a p - n i g h t s  

1977 1978 

Zapus hudson i  us 

M i  c r o t u s  pennsy l  van i  cus 

C le th r ionomys  g a p p e r i  



l o t  and f r o m  t h e  d e v e g e t a t i o n  o f  t h e  area west  o f  t h e  s t u d y  a rea  d u r i n g  

c o n s t r u c t i o n  o f  commercial b u i  1  d i n g s .  The u n a n t i c i p a t e d  f l o o d i n g  o f  

p l o t  6 p r e c l u d e d  use o f  t h i s  p l o t  as a  c o n t r o l  f o r  comparison t o  r e -  

f l o o d i n g  i n  w e t l a n d  p l o t s  3 and 4. I n  response t o  t h i s  f l o o d i n g ,  a l l  

sma l l  mammals decreased i n  abundance (Tab le  11 ) e x c e p t  t h e  a r c t i c  shrew. 

The a r c t i c  shrew e v i d e n t l y  invaded these  p l o t s  i n  response t o  t h e  

s t a n d i n g  wa te r .  The 1975 d ra inage  o f  p l o t  3 e v i d e n t l y  a l l o w e d  t h e  

i n v a s i o n  o f  whi  t e - f o o t e d  m ice  which were exc luded  w i t h  t h e  p l o t ' s  

r e f  1  ood i  ng i n  1978 (Appendix A).  I n  p l o t  4 (Appendix A ) ,  where t h e  

we t lands  d i d  n o t  r e t a i n  s t a n d i n g  wa te r ,  a1 1 sma l l  mammals i n c r e a s e d  

i n  abundance. 

No b a t s  were cap tu red  on t h e  r e s e r v e  d u r i n g  t h e  s t u d y .  Ba ts  were 

observed r a r e l y  i n  Apr-May and Oct  1977 and 1978, b u t  seemed s l i g h t l y  

more common d u r i n g  1978. The sma l l  b a t s  p r e s e n t  p r o b a b l y  were M y o t i s  

1  u c i f u g u s ,  most common i n  t h e  Stevens P o i n t  area.  

Lagolr~orphs 

O f  t h e  2 lagomorphs p r e s e n t  on t h e  s t u d y  area,  o n l y  t h e  c o t t o n t a i l  

was abundant (Appendix 0 ) .  Only  1  snowshoe hare was c a p t u r e d  d u r i n g  

t h e  s tudy ,  and Dr .  N e i l  Payne (CNR, UWSP) caught  1  on t h e  a rea  i n  1975. 

The t r a p 1  i n e  I r o u t e  (Appendix A )  was t r a p p e d  o n l y  d u r i n g  f a l l  

1977 (Appendix E )  t o  a v o i d  a n t i c i p a t e d  vandal  problems i n  1978, wh ich 

o c c u r r e d  i n  1977. 

C o t t o n t a i l s  were l e s s  abundant on t h e  r e s e r v e  i n  1978 than i n  1977 

(Tab le  1 3 ) .  J u v e n i l e s  composed o v e r  80% o f  t h e  c o t t o n t a i l s  c a p t u r e d  i n  

1977 compared t o  64% i n  1978, i n d i c a t i n g  l e s s  r e p r o d u c t i o n  i n  1978. 



T a b l e  11.  I ndex  o f  abundance o f  s m a l l  mammals i n  p l o t s  3 and 6, 

i n u n d a t e d  i n  f a l l  1978. 

Spec ies  
p i  t f a l  1 t r a p - n i  g h t s  s n a p - t r a p  t r a p - n i  g h t s  

1977 1978 1977 1978 

B l  a r i  na b r e v i  cauda 8.8 0.0 32.1 31 .7  

Sorex c i  nereus 17.5 51.8 19.2 2.0 

5. a r c t i c u s  - 0.0 0.0 0.0 4.0 

Perornyscus 1 eucopus 0.0 0.0 8.5 4.0 

M i  c r o t u s  p e n n s y l v a n i  cus 0.0 7 .4  55.0 6.0 
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O v e r a l l ,  t h e  m a l e l f e m a l e  r a t i o  d i f f e r e d  between 1977 and 1978, a t  

105/100 and 69/100, r e s p e c t i v e l y .  C o t t o n t a i l  d e n s i t i e s  on t h e  s t u d y  a rea  

v a r i e d  f r o m  a  low o f  0.8/ha i n  mixed woods h a b i t a t  i n  1978 t o  a  h i g h  

o f  8.3/ha i n  meadow h a b i t a t  i n  1977. 

Data i n d i c a t e  t h a t  t h e  r e s t o r a t i o n  o f  t h e  l a r g e  w e t l a n d  area i n  

1978 was d e t r i m e n t a l  t o  t h e  c o t t o n t a i l  p o p u l a t i o n  (Appendix 0 ) .  G e n e r a l l y ,  

sample s i z e s  were t o o  sma l l  t o  determine,  w i t h  con f idence ,  t h e  e f f e c t s  

o f  o t h e r  developments upon t h e  c o t t o n t a i l  p o p u l a t i o n ,  a l t h o u g h  i n  

aggrega te  these  developments a p p a r e n t l y  depressed r e p r o d u c t i o n  and 

abundance i n  1978. 

Sc i  u r i  ds 

There were 3 spec ies  o f  ground s q u i r r e l s  and 4  spec ies  o f  t r e e  

s q u i r r e l s  on t t i e  s tudy  area ( T a b l e  9 ) ,  o f  wh ich t h e  g ray  s q u i r r e l  was most 

abundandant. No g ray  s q u i r r e l s  were c a p t u r e d  on t r a p l  i n e  I (Appendix A) 

e a s t  o f  t h e  l a k e ,  a l t h o u g h  I observed 2  j u v e n i l e s  t h e r e  i n  Sep 1977. 

Capture  d a t a  f rom a l l  t r a p l  i n e s  combined (Tab le  14 )  showed a  s l i g h t  

i n c r e a s e  i n  g r a y  s q u i r r e l  numbers on t h e  r e s e r v e  i n  1978. The a d u l t /  

j u v e n i l e  r a t i o  i n  1977 and 1978 was 82/100 and 226/100, r e s p e c t i v e l y .  

The h i g h e r  r a t i o  i n  1978 i n d i c a t e s  a  r e p r o d u c t i v e  f a i l u r e  o r  a  decrease 

i n  j u v e n i l e  s u r v i v a l  i n  1978. Sex r a t i o s  (M /F )  were 163/100 and 133/100 

i n  1977 and 1978, r e s p e c t i v e l y .  

Based upon r e c a p t u r e s  i n  1978 o f  g ray  s q u i r r e l s  tagged i n  1977, 

apparen t  j u v e n i l e  s u r v i v a l  was 44% and a d u l t s  30%, a1 though d i s p e r s a l  

r a t e s  a r e  unknown. 

Capture  d a t a  f r o m  i n d i v i d u a l  t r a p l i n e s  i n  1977 and 1978 (Appendix P )  

p r o v i d e  some i n s i g h t  t o  t h e  apparen t  r e d i s t r i b u t i o n  o f  t h e  g r a y  s q u i r r e l  

p o p u l a t i o n  i n  1978, a l t h o u g h  sample s i z e s  a r e  s m a l l .  
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The r e f l o o d i n g  o f  16.5 ha o f  wet1 and h a b i t a t  between M ich igan  Ave. 

and Reserve S t .  ( T r a p l i n e  111) e v i d e n t l y  d i d  n o t  a f f e c t  g r a y  s q u i r r e l s  

(Appendi x  P )  . 
The l a r g e s t  i nc reases  i n  g r a y  s q u i r r e l  d e n s i t i e s  o c c u r r e d  i n  

hardwoods, p i n e  and savanna h a b i t a t  (Tab1 e  1 4 ) ,  e s p e c i a l  l y  i n  t h e  a rea  

covered by  t r a p l i n e  I V  wes t  o f  Reserve S t .  T h i s  p o r t i o n  o f  t h e  s t u d y  

a rea  was n o t  d i s t u r b e d  b y  developments i n  1978. The d e c l i n e  i n  s q u i r r e l  

d e n s i t i e s  i n  mixed woods h a b i t a t  (Tab le  14)  was most apparen t  between 

Reserve S t .  and M ich igan  Ave. on t r a p l i n e  I11 (Appendix P ) .  T h i s  a rea  

was s u b j e c t e d  t o  c o n s t r u c t i o n  o f  t r a i l s .  

I n  1978, r e d  s q u i r r e l s  were s u b j e c t  t o  c a p t u r e  i n  box t r a p s  s e t  

i n  t r e e s  f o r  f l y i n g  s q u i r r e l s ,  as we1 1  as i n  box t r a p s  s e t  on t h e  

ground. Because o f  p r o b a b l e  d i f f e r e n c e s  i n  t h e  r e 1  a t i v e  e f f i c i e n c y  

o f  each t r a p  t y p e  f o r  r e d  s q u i r r e l s ,  d i r e c t  comparisons o f  c a p t u r e s /  

u n i t  e f f o r t  i n  1977-1978 p r o b a b l y  a r e  n o t  dependable. Some t r a p 1  i n e s  

y i e l d e d  no r e c a p t u r e s  making mark - recap tu re  p o p u l a t i o n  e s t i m a t e s  

i m p o s s i b l e .  Red s q u i  r r e l  s  were r e s t r i c t e d  t o  h a b i t a t s  t h a t  c o n t a i n e d  

c o n i f e r s .  P o p u l a t i o n  d e n s i t i e s  o f  0.5/ha were c a l c u l a t e d  i n  p i n e  and 

mixed woods h a b i t a t  i n  1977 and O. l /ha-0.8/ha i n  1978 f rom t r a p l i n e s  

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

A p p a r e n t l y ,  no f o x  s q u i r r e l s  ( S .  - n i g e r )  o c c u r  on t h e  s t u d y  area,  

a1 though they  occur  i n  Por tage  County. 

Two s p e c i e s  o f  f l y i n g  s q u i r r e l s  (Tab le  9 )  were p r e s e n t .  The 

n o r t h e r n  f l y i n g  s q u i r r e l  had n o t  been r e c o r d e d  i n  Por tage  County 

p r e v i o u s l y  (Jackson 1961) .  T h i s  documentat ion ex tends t h e  known range 

o f  t h i s  spec ies  sou th  o f  t h e  p rev ious ly -known range i n  Wiscons in .  

I n  770 t r a p - n i g h t s ,  14 n o r t h e r n  and 11 sou the rn  f l y i n g  s q u i r r e l s  were 



c a p t u r e d  i n  t h e  f a 1  1  1978. P o p u l a t i o n  e s t i m a t e s  (Over ton  1965) based 

upon 74 c a p t u r e s  o f  these  s q u i r r e l s  were 16.5 - + 2.5  - G. s a b r i n u s  and 

14.0 + 2.8 - G. vo lans  on t h e  r e s e r v e .  Captures  o f  - G. s a b r i n u s  o c c u r r e d  

a l m o s t  e x c l u s i v e l y  i n  p i n e  h a b i t a t  a t  an e s t i m a t e d  d e n s i t y  o f  2.81ha. 

G. vo lans  was most abundant (4 .2 /ha)  i n  mixed woods, b u t  o c c u r r e d  i n  - 

hardwood h a b i  t a t  a1 so. Jackson (1 961 ) r e p o r t e d  d e n s i t i e s  o f  b o t h  spec ies  

o f  3-4/ha i n  s u i t a b l e  h a b i t a t s .  

No f l y i n g  s q u i r r e l  den t r e e s  were found  on t h e  r e s e r v e .  

O the r  s q u i r r e l s  p r e s e n t  (Tab le  9 )  were r a r e l y  o r  never  c a p t u r e d .  

One woodchuck den e x i s t e d  on t h e  s t u d y  a r e a  n e a r  N o r t h  P o i n t  D r . ,  e a s t  

o f  M ich igan  Ave. A t  l e a s t  1 woodchuck was observed t h e r e  u n t i l  Sep 

1978 when 1  was k i l l e d  by a  c a r .  Whether t h e  dead woodchuck k i l l e d  was 

t h e  o n l y  i n d i v i d u a l  p r e s e n t  i s  unknown. 

E a s t e r n  chipmunks were n e v e r  c a p t u r e d  i n  snap t r a p s  and c a p t u r e d  

i n  box t r a p s  o n l y  r a r e l y ,  so I made no p o p u l a t i o n  e s t i m a t e .  However, 

chipmunks were common t h r o u g h o u t  wooded p o r t i o n s  o f  t h e  s t u d y  a rea .  

The e f f e c t s  o f  developments upon t h e  chipmunk popu l  a t i o n  a r e  unknown, 

b u t  p r o b a b l y  m in ima l .  

T h i  r t e e n - 1  i n e d  ground s q u i r r e l s  were p r e s e n t  n e a r  M a r i a  D r .  

a d j a c e n t  t o  mowed lawns. A t  l e a s t  1  den e x i s t e d  j u s t  n o r t h  o f  M a r i a  

D r .  between Reserve S t .  and M ich igan  Ave. and c o n t a i n e d  a t  l e a s t  6 

s q u i r r e l s  i n  Aug 1978. O f  these 6, 5 were j u v e n i l e s .  

Mus t e l  i d s  

The s t r i p e d  skunk was t h e  most common mus te l  i d ,  and o f t e n  was 

observed i n  a l l  h a b i t a t  t ypes .  A l l  3 skunks c a p t u r e d  i n  1977 were 

a d u l t s .  D u r i n g  f a l l  1978, 2  a d u l t s  and 3 j u v e n i l e s  were c a p t u r e d  8  

t i m e s .  



A s i n g l e  a d u l t  male badger was c a p t u r e d  i n  t h e  meadow n e a r  Reserve 

S t .  and N o r t h  P o i n t  Dr. d u r i n g  f a l l  1977. There was no ev idence  o f  

badgers u s i n g  t h e  a rea  i n  1978. 

One j u v e n i l e  s h o r t - t a i  l e d  weasel was c a p t u r e d  i n  wet1 and h a b i t a t  

d u r i n g  1977. No l o n g - t a i l e d  weasels were c a p t u r e d  i n  1977. I n  1978, 

3 weasels were c a p t u r e d  6 t imes ,  i n c l u d i n g  1  s h o r t - t a i l e d  weasel o f  

each sex, and 1  a d u l t  male l o n g - t a i l e d  weasel .  The 6 cap tu res  o f  

these  wease ls  were w i d e l y  s c a t t e r e d  t h r o u g h o u t  t h e  s t u d y  area,  b u t  

u s u a l l y  n e a r  o r  i n  we t lands .  

No mink were c a p t u r e d  d u r i n g  t h e  s tudy ,  b u t  2 s i g h t i n g s  o f  them 

c o n f i r m e d  t h e i r  use o f  t h e  l a k e  and t h e  w e t l a n d  a reas .  Two s t u d e n t s  

r e p o r t e d  s e e i n g  o t t e r  i n  t h e  l a k e  on 3 occas ions d u r i n g  s p r i n g  1978. 

I was unable  t o  c o n f i r m  these o b s e r v a t i o n s  and be1 i e v e  t h e y  were o f  mink.  

Mink were f i r s t  seen on t h e  s t u d y  a r e a  a t  about t h e  same t ime .  

M i  s c e l  1  aneous Mammal s  

Two beaver  were observed on t h e  a rea  d u r i n g  s p r i n g  1978, a f t e r  t h e  

we t lands  were r e f l o o d e d .  A p p a r e n t l y  t h e y  d i d  n o t  e s t a b l  i s h  res idence ,  

as no lodges,  dens, o r  ev idence  o f  f e e d i n g  was observed.  

Muskra ts  r a r e l y  were observed on t h e  s t u d y  a rea  d u r i n g  1977, w h i l e  

t h e  we t lands  were b e i n g  d r a i n e d .  The o n l y  2 o b s e r v a t i o n s  d u r i n g  1977 

were b o t h  o f  dead an ima ls ,  1  on Reserve St . ,  and 1  on M a r i a  D r .  W i t h  

t h e  we t lands  r e f l o o d e d  i n  1978, muskra ts  were common t h r o u g h o u t  t h e  

we t lands .  However, t h e i r  use o f  t h e  l a k e  was l i m i t e d .  Muskra ts  a l s o  

were observed i n  Moses Creek i n  1978. 

I observed po rcup ines  on 2 occas ions i n  summer 1977, b u t  saw none 

d u r i n g  1978. Porcup ines reach t h e i r  sou the rn  range 1  i m i t  a l o n g  t h e  

t e n s i o n  zone ( B u r t  1957).  



I observed f o x  t r a c k s  on t h e  r e s e r v e  d u r i n g  Dec 1977 and saw 1  

on t h e  r e s e r v e  n e a r  N o r t h  P o i n t  Dr. j u s t  e a s t  o f  t h e  p r i v a t e  res idences  

i n  Oc t  1977. 

Two bobca t  s i  g h t i  ngs on t h e  r e s e r v e  were r e p o r t e d  1977-1979 b u t  

were n o t  con f i rmed .  Bobcats a r e  r a r e  i n  t h e  county .  

Domest ic c a t s  o f t e n  were observed on t h e  area,  o f t e n  h u n t i n g  sn ia l l  

mammal s  . 
Domest ic dogs were common on t h e  s t u d y  area.  Dogs roamed f r e e l y  

t h r o u g h o u t  t h e  a rea  and sometimes were accompanied by  peop le .  Occasion- 

a l l y  dogs were observed chas ing  s q u i r r e l s  on t h e  a rea  b u t  I w i t n e s s e d  

no k i l l s .  Dogs chased deer  on t h e  r e s e r v e  t h r o u g h o u t  t h e  s tudy .  

D u r i n g  Mar-Apr 1977, t h e r e  was l i t t l e  snow t o  r e s t r i c t  deer  movements 

and make them v u l n e r a b l e  t o  dogs. I n  l a t e  Mar and e a r l y  Apr 1979, 

c o n s e r v a t i o n  o f f i c e r s  r e p o r t e d  t h a t  dogs had k i l l e d  a t  l e a s t  5 deer  on 

t h e  s t u d y  a rea .  

Whi t e - t a i  l e d  Deer 

The s t u d y  a rea  suppor ted  8-10 deer  d u r i n g  t h e  summers o f  1977 

and 1978 ( F i g .  8 ) .  The number p r e s e n t  d u r i n g  w i n t e r  was n e a r l y  doub le  

t h a t  o f  sumner. 

The o n l y  known r e p r o d u c t i o n  on t h e  s t u d y  a rea  was i n  1977 when a  

3-year  o l d  doe o f t e n  was seen w i t h  2 fawns. She was k i l l e d  by a  c a r  on 

M i  c h i  gan Ave. i n  J u l  1977 soon a f t e r  t h e  new r o a d  was opened. One o f  

h e r  fawns s u f f e r e d  a  broken l e g  b u t  was n o t  recovered.  I assume t h e  

dea th  o f  t h e  l a c t a t i n g  doe caused t h e  dea th  o f  b o t h  fawns. No o t h e r  

fawns were observed d u r i n g  t h e  s t u d y .  One y e a r l i n g  buck was p r e s e n t  

on t h e  r e s e r v e  May-Aug 1977 and 1978. 





Radio t e l e m e t r y  n i o n i t o r i n g  o f  t h e  2 deer  marked i n d i c a t e d  t h a t  

they  s p e n t  abou t  95% o f  t h e i r  t i m e  w i t h i n  t h e  s t u d y  a rea  d u r i n g  t h e  

w i n t e r  and s p r i n g  months 1978. Bo th  deer  o c c a s i o n a l l y  g razed  on t h e  

lawns n o r t h  o f  and a d j a c e n t  t o  t h e  r e s e r v e .  The o n l y  u n u s u a l l y  l o n g  

movement o c c u r r e d  on 1  June 1978 when 3 deer ,  i n c l u d i n g  t h e  marked 

doe, l e f t  t h e  s t u d y  a r e a  and t r a v e l e d  1  km s o u t h  th rough  a  r e s i d e n t i a l  

a rea  o f  Stevens P o i n t .  One deer  became s e p a r a t e d  f rom t h e  group and 

was i n j u r e d ;  p o l i c e  d e s t r o y e d  i t .  The r e m a i n i n g  2 deer  r e t u r n e d  t o  

t h e  s t u d y  a rea  a t  dusk t h e  same day. 

P r i v a t e  i n d i v i d u a l s  f e d  deer  f r o m  a  c o r n  p i l e  n o r t h  o f  -the s t u d y  

a rea  d u r i n g  w i n t e r  and s p r i n g  1979, and drew 6-9  deer  t o  t h e  b a i t  p i l e  

a lmos t  d a i l y .  

M o r t a l i t y  o f  deer  on t h e  a rea  Jan 1977-Apr 1979 was a t t r i b u t e d  t o ,  

i n  o r d e r  o f  impor tance,  dogs, r o a d  k i l l s ,  and poach ing  (bow h u n t i n g ) .  

A t  l e a s t  11 deer  were k i l l e d  on t h e  a rea  d u r i n g  t h e  s t u d y  ( T a b l e  1 5 ) .  



> 
s alI 

_C 0 
.F 

r o t' O X  

-r 0 
+J u e  
a al 

Ec, 
aJ 3 s  
L v,aJ 
n)5 m u  
t' a m  

mar .r, 
0 -  r - w  



DISCUSSION 

B i  r d s  

The s p r i n g  and f a l l  censuses p r o v i d e d  t h e  g r e a t e s t  d i v e r s i t y  i n  

b i r d s  on t h e  s t u d y  a rea  ( F i g .  3 ) .  

The r e l a t i v e l y  l a r g e  d i v e r s i t y  o f  b i r d l i f e  on t h e  s t u d y  a r e a  i s  

i n  p a r t  a t t r i b u t a b l e  t o  t h e  d i v e r s i t y  o f  h a b i t a t s  i t  c o n t a i n s  ( F i g .  2 ) .  

Beimborn (1969) c o r r e l a t e d  t h e  range l i m i t s  o f  a b o u t  20% o f  W i s c o n s i n ' s  

b i r d  s p e c i e s  w i t h  t h e  t e n s i o n  zone ( F i g .  1 ) .  O f  t h e  14 spec ies  he l i s t e d ,  

7 a r e  known t o  b reed  i n  Por tage  County.  O f  t hese  7, t h e  sharp -sh inned  

hawk, Cooper 's  hawk, red-breas t e d  n u t h a t c h ,  t u f t e d  ti tmouse, and wes te rn  

meadowlark were observed on t h e  r e s e r v e  d u r i n g  a t  l e a s t  1  b r e e d i n g  b i r d  

census. 

Wh i le  t h e  c o n s t r u c t i o n  o f  M ich igan  Ave. and t h e  l a k e  d e s t r o y e d  4.0 

and 9 . 7  ha o f  n a t u r a l  h a b i t a t ,  r e s p e c t i v e l y ,  t h e  c o n s t r u c t i o n  o f  t h e  l a k e  

b e f o r e  t h e  s t u d y  began c o n t r i b u t e d  t o  t h e  h a b i t a t  d i v e r s i t y  o f  t h e  a rea  

by  p r o v i d i n g  t h e  o n l y  l a r g e ,  open, permanent body o f  w a t e r  i n  t h e  area.  

F i f t e e n  b i r d  spec ies  were observed d u r i n g  t h e  s t u d y  t h a t  p r o b a b l y  woul d 

n o t  have been p r e s e n t  had t h e  l a k e  n o t  been c o n s t r u c t e d  ( T a b l e  1 6 ) .  

These spec ies  r e p r e s e n t  n e a r l y  10% o f  t h e  b i r d  spec ies  observed on t h e  

a rea  d u r i n g  t h e  s t u d y .  I n  a d d i t i o n ,  t h e  l a k e  p r o v i d e d  new a q u a t i c  h a b i t a t  

f o r  m i g r a n t s ,  and p r o b a b l y  i n c r e a s e d  t h e  abundance o f  spec ies  a1 ready 

u s i n g  t h e  area.  I n s e c t i v o r o u s  b i r d s  such as t h e  swal lows,  s w i f t s ,  and 

n ighthawks wh ich  commonly f e e d  o v e r  w a t e r ,  and m i g r a n t  w a t e r f o w l  p r o b a b l y  

b e n e f i t t e d  most. f rom t h e  l a k e  c o n s t r u c t i o n .  

My f a i l u r e  t o  c o n f i r m  t h e  presence o f  t h e  l o n g - b i l  l e d  marsh wren 

p r o b a b l y  r e f l e c t s  t h e  spec ies  ' e x t i  r p a t i o n  f rom t h e  s t u d y  a rea .  Su i  t- 

a b l e  h a b i t a t  p r o b a b l y  e x i s t e d  on t h e  r e s e r v e  b e f o r e  t h e  we t lands  were 



Tab le  16. B i r d  spec ies  observed on t h e  s t u d y  a rea  t h a t  would  have 

n o t  been p r e s e n t  had t h e  l a k e  n o t  been c o n s t r u c t e d .  

Common l o o n  

Horned grebe 

P i e d - b i l l e d  grebe 

Grea t  b l u e  heron 

Green heron 

Ameri can b i  t t e r n  

P i n t a i l  

Green-winged t e a l  

Lesser  scaup 

Common go1 deneye 

B u f f 1  ehead 

Conimon merganser 

S p o t t e d  sandpi  p e r  

S h o r t - b i l l e d  d o w i t c h e r  

Be1 t e d  k i n g f i s h e r  



d ra ined  i n  1975, and t h e  wet land  r e s t o r a t i o n  may a l l o w  t h i s  wren t o  

r e t u r n  as a  b reed ing  b i r d .  

Sp r i ng  M ig ran t  B i  r d s  

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

h a b i t a t s ,  1977 and 1978 (F i g .  3 ) ,  no changes i n  a l t e r e d  h a b i t a t s  can be 

a t t r i b u t e d  t o  development a lone.  A d d i t i o n a l l y ,  14 o f  t h e  s p r i n g  spec ies 

observed o n l y  i n  1978 v i s i t  c e n t r a l  Wisconsin o n l y  on m i g r a t i o n  o r  as 

w i n t e r  r e s i d e n t s ,  b u t  do n o t  breed here.  B i r d s  o f t e n  use h a b i t a t s  on 

m i g r a t i o n  t h a t  a re  n o t  t y p i c a l  o f  t h e i r  p r e f e r r e d  b reed ing  h a b i t a t .  

F l u c t u a t i o n s  i n  t h e  b i r d  d i v e r s i t y  o f  a  g iven  area d u r i n g  m i g r a t i o n s  a r e  

common, and e v i d e n t l y  caused t h e  d i f f e r e n c e  i n  t h e  number o f  spec ies  

p resen t  d u r i n g  s p r i n g  1977 and 1978 on t h e  s tudy  area. 

Woodcock and Ru f f ed  Grouse 

The s tudy  a r e a ' s  woodcock p o p u l a t i o n  appa ren t l y  was unchanged between 

1977 and 1978, d e s p i t e  development between t h e  2 yea rs .  

Woodcock o f t e n  were observed i n  areas f rom which ground vege ta t i on  

had been removed and/or  bare s o i l  exposed. Woodcock used t r a i l s ,  t he  

l a k e  area, and o t h e r  areas f o r  feed ing .  Hale and Gregg (1976) found t h a t  

such d i s t u r b e d  areas were h i g h l y  a t t r a c t i v e  t o  woodcock f o r  f e e d i n g  and 

n i g h t  r o o s t i n g  i n  n o r t h e r n  Wisconsin.  Newly d i s t u r b e d  areas a t t r a c t e d  

woodcock i n  1978, b u t  e v i d e n t l y  were n o t  in- porta ant enough t o  i nc rease  

t h e  c a r r y i n g  capaci  t y  o f  t h e  s tudy  area.  

Ru f fed  grouse decreased i n  abundance, as i n d i c a t e d  by t h e  number 

o f  drumming s i t e s  abandoned between s p r i n g  1977 and s p r i n g  1978. A 

s i g n i f i c a n t  ( P  - c.01)  drop i n  t h e  grouse p o p u l a t i o n  was i n d i c a t e d  when 

IAs f o r  grouse observed i n  a l l  h a b i t a t s  were compared between yea rs .  

The drop i n  t h e  grouse p o p u l a t i o n  p robab ly  was n o t  due t o  developnents 

o c c u r r i n g  on t h e  area, b u t  may have r e f l e c t e d  a  r e g i o n a l  d e c l i n e .  



Summer N e s t i n g  B i r d s  

Holmes and S tu rges  (1975) found t h a t  73% o f  t h e  b i r d  s p e c i e s  they  

observed d u r i n q  s p r i n q  m i g r a t i o n  remained on t h e i r  s t u d y  a rea  t o  breed.  

On t h e  s t u d y  a rea ,  71% and 732 remained t o  b reed  i n  1977 and 1978, 

r e s p e c t i v e l y .  Holmes and S tu rges  (1975) found t h a t  b r e e d i n g  b i  r d  d i v e r s i t y  

was s i m i l a r  i n  5  c o n s e c u t i v e  y e a r s  i n  unchanged h a b i t a t s .  L i k e w i s e ,  I 

found  t h a t  s i rn i  1  a r  d i v e r s i t i e s  o c c u r r e d  b o t h  y e a r s  i n  una l  t e r e d  hab i  t a t s .  

The e f f e c t  o f  t r a i l  c o n s t r u c t i o n  i n  p i n e  h a b i t a t  was t o  b r e a k  t h e  

rnonotypi c  p i n e  cover .  T h i s  e f f e c t  was pronounced i n  p r e v i  ous ly -bu rned  

areas t h a t  had r e v e g e t a t e d  w i t h  even-aged j a c k  p i n e .  

MacAr thur  and MacAr thur  (1961 ) f i r s t  demonstrated t h a t  f o l i a g e  h e i g h t  

d i v e r s i t y  and "edge" a r e  more i m p o r t a n t  i n  r e g u l a t i n g  b r e e d i n g  b i r d  

d i v e r s i t y  than  t h e  compos i t i on  o f  p l a n t  spec ies  i n  t h e  h a b i t a t .  W i l  l s o n  

(1974) found  t h a t  b i r d  spec ies  d i v e r s i t y  was c o r r e l a t e d  w i t h  f o l i a g e  

h e i g h t  d i v e r s i t y ,  i n c r e a s i n g  w i t h  " e n v i  ronmenta l  p a t c h i n e s s  i n  3 

d imens ions" .  The i n c r e a s e  i n  such pa tch iness  c r e a t e d  new n i c h e s  f o r  

e x p l o i t a t i o n .  Moss (1978) found a  s i m i l a r  c o r r e l a t i o n  between s t r u c t u r a l  

d i v e r s i t y  o f  v e g e t a t i o n  and b i r d  d i v e r s i t y  i n  Sco t land .  P o o r e s t  b i r d  

d i  v e r s i  t y  o c c u r r e d  i n  even-aged monocul t u r e  p l a n t a t i o n s  w i t h o u t  under-  

growth,  and r i c h e s t  d i  v e r s i  t i e s  o c c u r r e d  i n  m ixed  wood1 and w i t h  t h i c k  

unders t o r i  es, where v e g e t a t i o n  was more e v e n l y  d i s t r i b u t e d  between h e i  gh t 

ranges o f  0.0 and 15.0 m (Moss 1978) .  She suggested t h a t  t h i s  c o r r e l a t i o n  

r e s u l t e d  f rom an i n c r e a s e  i n  a v a i l a b l e  n i c h e s  i n  t h e  s t r u c t u r a l  l y  d i v e r s e  

h a b i t a t .  

I n  response t o  t h e  r e f l o o d i n g  o f  we t lands  i n  1978, common w e t l a n d  

spec ies  - -  c a t b i r d ,  ye1 low w a r b l e r ,  red-winged b l a c k b i r d ,  g r a c k l e ,  g o l d -  

f i n c h ,  and song sparrow -- showed t h e  g r e a t e s t  i n c r e a s e  i n  response t o  

t h e  r e f l o o d i n g  o f  we t lands  i n  1978. Obv ious ly ,  t hese  spec ies  were most 

a f f e c t e d  when t h e  we t lands  were d r a i n e d  i n  1975. 



The d r a i n i n g  o f  t h e  we t lands  i n  1975 k i l l e d  much o f  t h e  s t u d y  a r e a ' s  

w e t l a n d  v e g e t a t i o n .  I n  1978, a f t e r  r e f l o o d i n g ,  w i l l o w s  and some o t h e r  

w e t l a n d  spec ies  seemed t o  r e c o v e r  p a r t i a l l y  and s p r o u t  new growth.  T h i s  

r e s u l t e d  i n  more cover  d u r i n g  t h e  1978 summer b r e e d i n g  season t h a n  was 

p r e s e n t  t h e  p r e v i o u s  y e a r .  Jaeger  (1978) found t h a t  an i n c r e a s e d  w a t e r  

l e v e l  i n  sou the rn  Wiscons in  we t lands  reduced t h e  abundance o f  common 

w e t l a n d  spec ies  o f  b i r d s .  He a t t r i b u t e d  t h e  decrease t o  a  reduced amount 

o f  cover  as w e t l a n d  v e g e t a t i o n  was k i l l e d  by  t h e  u n n a t u r a l l y  h i g h  w a t e r  

l e v e l s .  The d ra inage  o f  t h e  s t u d y  a rea  we t lands  accompl ished s i m i l a r  

e f f e c t s  upon w e t l a n d  v e g e t a t i o n  and b i r d  1  i f e ,  a1 though t h e  wet1 and 

v e g e t a t i o n  d i e d  f o r  l a c k  o f  w a t e r  r a t h e r  than f r o m  t o o  much o f  i t . 

I n  s t u d y i n g  t h e  i n f l u e n c e  o f  d r o u g h t  on red-winged b l a c k b i r d s  i n  

Pennsyl v a n i  a, Brenner  ( 1  966) de te rm ined  t h a t  reduced w a t e r  1  eve1 s  i n  t h e i  r 

h a b i  t a t  reduced t h e i r  r e p r o d u c t i  ve success.  Wet1 ands i n  t h e  r e s e r v e  were 

s u b j e c t e d  t o  an a r t i f i c i a l  d r o u g h t - t y p e  c o n d i t i o n  f r o m  1975-1978. 

Brooks (1960) compared s o n g b i r d  communit ies i n  2 d i f f e r e n t  success iona l  

s tages o f  w e t l a n d  h a b i t a t  i n  Wiscons in .  He found  t h a t  d i f f e r e n c e s  i n  b i r d  

d e n s i t y  and d i v e r s i t y  were i n f l u e n c e d  by v e g e t a t i o n  and t h a t  t h e  w i l l o w  

shrub t y p e  w e t l a n d  h a b i t a t  suppor ted  t h e  densest  and most d i v e r s e  b i r d  

p o p u l a t i o n s .  

The apparent  l a c k  o f  i n f l u e n c e  t h a t  t r a f f i c  on Reserve S t .  had on b i r d s  

b e f o r e  1978 i n  t h e  w e t l a n d  and p i n e  h a b i t a t s  i s  p r o b a b l y  due t o  t h e  low, 

dense s t r u c t u r e s  o f  these  h a b i t a t s .  Both  h a b i t a t s  a r e  dense i n  p r o f i l e  

f rom ground l e v e l  t o  3 m, and t o  4-5 m i n  p i n e  h a b i t a t s  a l o n g  Reserve S t .  

T h i s  v e r y  dense v e g e t a t i o n  p r o b a b l y  serves as an e f f e c t i v e  b a r r i e r  t o  t h e  

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

road.  The mixed woods h a b i t a t  a d j a c e n t  t o  t h e  r o a d  has v e r y  l i t t l e  under-  

s t o r y  and t h i s  sparse v e g e t a t i o n  does n o t  o f f e r  t h e  b i r d s  a  screen fro111 



t r a f f i c  d i s t u r b a n c e .  The open s t r u c t u r e  o f  t h e  mixed woods h a b i t a t  c o u l d  

accoun t  f o r  t h e  a p p a r e n t l y  d e t r i m e n t a l  i n f l u e n c e  o f  v e h i c u l a r  t r a f f i c  on 

b i r d s  i n  t h a t  h a b i t a t  a l o n g  Reserve S t .  

The d a t a  a r e  i n c o n s i s t e n t  concern ing  t h e  observed e f f e c t  o f  t r a f f i  c  

on b i r d s .  Wh i le  t h e  removal o f  t r a f f i c  i n  mixed woods a l o n g  Reserve S t .  

a1 lowed an i n c r e a s e  i n  b i  r d  abundance, t h e  a d d i t i o n  o f  v e h i c u l a r  t r a f f i c  

t o  mixed woods a l o n g  M ich igan  Ave. i n  1978 d i d  n o t  depress b i  r d  abundance. 

The c o n s t r u c t i o n  o f  M ich igan  Ave. was underway d u r i n g  t h e  1977 summer 

b i r d  census and may have p r o v i d e d  even more d i s t u r b a n c e  t o  b r e e d i n g  b i r d s  

a l o n g  t h e  c o r r i d o r  than  t h e  1978 v e h i c u l a r  t r a f f i c .  The v a r i e d  c o n s t r u c t i o n  

a c t i v i t i e s  may have been more d i f f i c u l t  f o r  t h e  b i r d s  t o  t o l e r a t e  than 

t r a f f i c ,  t o  wh ich  they  may become accustonie'd. I f  t h i s  were t h e  reason 

f o r  t h e  d i sc repancy  i n  t h e  observed e f f e c t  o f  v e h i c u l a r  t r a f f i c  on b i  r d s  

i n  t h i s  h a b i t a t  type,  any n e g a t i v e  impac t  o f  t r a f f i c  a l o n g  t h e  new road  

would  have gone undetected.  No comparable b r e e d i n g  b i r d  censuses were 

conducted a l o n g  t h i s  r o u t e  b e f o r e  c o n s t r u c t i o n  began, so r e s u l t s  a r e  

i n c o n c l u s i v e .  

I n  t h e  w e t l a n d  h a b i t a t  a l o n g  M ich igan  Ave. wh ich  was d i s t u r b e d  by 

t r a f f i c  on t h e  new road  and r e f l o o d e d  i n  1978, t h e  n e t  i n c r e a s e  ( P  - <.001) 

(Appendix  K, L )  i n  t h e  b r e e d i n g  b i r d  p o p u l a t i o n  was n e a r l y  i d e n t i c a l  t o  

t h e  i n c r e a s e  observed i n  we t lands  s u b j e c t e d  o n l y  t o  r e f l o o d i n g  i n  1978 

(Appendix H ) .  The i n c r e a s e  i n  b i r d  abundance a l o n g  M ich igan  Ave. was 

p r o b a b l y  dbe t o  t h e  r e f l o o d i n g  o f  t h e  we t lands  a l o n e .  

These d a t a  i n d i c a t e  t h a t  t h e  damage t o  t h e  w e t l a n d  h a b i t a t  caused 

by d ra inage  i n c i d e n t a l  t o  t h e  r o a d  c o n s t r u c t i o n  was more d e t r i m e n t a l  t o  

b r e e d i n g  b i r d s  than t h e  a c t u a l  presence o f  t h e  r o a d  and i t s  a s s o c i a t e d  

v e h i c u l a r  t r a f f i c .  



F a l l  M i g r a n t  B i r d s  

The l a r g e  d i f f e r e n c e  i n  f a l l  m i g r a n t  b i r d  d i v e r s i t y  between 1977 and 

1978 ( F i g .  3 )  e v i d e n t l y  was t h e  r e s u l t  o f  d i f f e r e n c e s  i n  m i g r a t i o n  t imes  

and p a t t e r n s  and canno t  be r e l a t e d  t o  any h a b i t a t  changes on t h e  s t u d y  

area.  The o n l y  change i n  h a b i t a t  c o n d i t i o n s  t h a t  o c c u r r e d  between t h e  

1977 and 1978 f a l l  censuses was a  s l i g h t  i n c r e a s e  i n  w a t e r  l e v e l s  and s o i l  

m o i s t u r e  i n  some p o r t i o n s  o f  t h e  we t lands .  Because t h e  1978 i n c r e a s e  

i n  m i g r a n t  b i r d s  o c c u r r e d  th roughou t  t h e  s t u d y  area,  i t  i s  u n l i k e l y  t h e  

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

W i n t e r  Res iden t  B i r d s  

The l a r g e  d i f f e r e n c e  i n  w i n t e r  b i r d  d i v e r s i t y  between 1977-1978 

and 1978-1979 ( F i g .  3 )  a l s o  was n o t  caused by development. E v i d e n t l y ,  

t h e  usua l  w i n t e r  v i s i t o r s  bypassed c e n t r a l  Wiscons in  area d u r i n g  southward 

n i i g r a t i o n  o r  d i d  n o t  a r r i v e  i n  t h e  a rea  a t  a1 1  d u r i n g  t h e  w i n t e r  o f  1978- 

1979. There were no h a b i t a t  changes between t h e  1977-1978 and 1978-1979 

w i n t e r  censuses t o  account  f o r  t h e  d i f f e r e n c e s  i n  w i n t e r  b i r d  d i v e r s i t y .  

About. 10% o f  t h e  spec ies  observed on t h e  s t u d y  a rea  were cons ide red  

permanent r e s i d e n t s ,  and were observed d u r i n g  a t  l e a s t  1  o f  each census 

p e r i o d .  Holmes and Sturges (1975) r e p o r t e d  t h a t  o n l y  10.7% o f  a l l  spec ies  

t h e y  observed on t h e i  r New Je rsey  s t u d y  a rea  m a i n t a i n e d  permanen t 

r e s i d e n c e ,  and t h a t  w i n t e r  was t h e  season o f  l o w e s t  b i r d  spec ies  d i v e r s i t y .  

R e p t i l e s  

A1 though most herps a r e  inconsp icuous  and easy t o  over1  ook, t h e  

e a s t e r n  hognose snake, n o r t h e r n  r i n g n e c k  snake, f i  ve-1 i n e d  s k i n k  and 

wood t u r t l e  p r o b a b l y  wou ld  have been d e t e c t e d  i f  they  i n h a b i t e d  t h e  s t u d y  

a rea .  The l a c k  o f  documentat ions f o r  t h e  EIAs (Warzyn E n g i ~ e e r i n g  



S e r v i c e  Co., I n c .  1974, S t r a n d  and Assoc ia tes ,  I n c .  1974) suggests  t h e y  

were never  p r e s e n t .  

The snapp ing  t u r t l e  p r o b a b l y  was n o t  p r e s e n t  a t  t h e  t i m e  o f  t h e  

E I A  p r e p a r a t i o n s ,  b e f o r e  t h e  1  ake was c o n s t r u c t e d .  Snapping t u r t l e s  

a r e  a q u a t i c ,  i n h a b i t i n g  permanent bod ies  o f  w a t e r  t h a t  c o n t a i n  f i s h  

as t h e i r  m a j o r  f o o d  source ( p e l 1  1940, A lexander  1943) .  I n  s i m u l a t e d  

f i e l d  c o n d i t i o n s ,  Froese (1978) found  t h a t  some f o r m  o f  a q u a t i c  cover  

was an e s s e n t i a l  h a b i t a t  r e q u i r e m e n t  f o r  snapp ing t u r t l e s .  Mud sub- 

s t r a t e  o r  some t y p e  o f  o b s t r u c t i o n s ,  i n c l u d i n g  rocks  and a q u a t i c  p l a n t s ,  

o f f e r e d  concealment, enhanced p r o t e c t i o n ,  and p r o v i d e d  1  o c a t i o n s  from 

wh ich  t o  o b t a i n  f o o d  (Froese 1978) .  A lso ,  a q u a t i c  v e g e t a t i o n  i s  i n j e s t e d  

d i r e c t l y ,  as a r e  i n v e r t e b r a t e s  and v e r t e b r a t e s  a s s o c i a t e d  w i t h  t h e  vegeta- 

t i o n .  Because t h e  l a k e  i s  e x t r e m e l y  01 i g o t r o p h i c ,  l a c k s  a q u a t i c  

v e g e t a t i o n ,  and has a sand bot tom,  i t  must be c o n s i d e r e d  v e r y  m a r g i n a l  

snapp ing t u r t l e  hab i  t a t .  

The l a k e  i s l a n d  p r e s e n t s  t h e  1  l o c a t i o n  o f  s u i t a b l e  t u r t l e  n e s t i n g  

h a b i t a t  a s s o c i a t e d  w i t h  t h e  1  ake. Shore1 i n e  areas,  o t h e r w i s e  s u i t a b l e ,  

a r e  h e a v i l y  used by peop le  who would  i n a d v e r t a n t l y  t r a m p l e  any t u r t l e  

n e s t s  p r e s e n t .  

The m a r g i n a l  a q u a t i c  hab,i t a t  o f  t h e  s t u d y  area,  combined w i t h  t h e  

c o n s i s t e n t  human d i s t u r b a n c e  o f  t h e  l a k e  h a b i t a t  p r o b a b l y  w i l l  r e t a r d  

t h e  e s t a b l  ishment  o f  v i a b l e  t u r t l e  popul  a t i o n s .  

The r e l a t i v e  impor tance o f  meadow h a b i t a t  t o  snakes ( T a b l e  6 )  may 

be s l i g h t l y  exaggerated.  The open, s p a r s e l y  vege ta ted  n a t u r e  o f  t h i s  

h a b i t a t  enab led  me t o  sea rch  e n t i r e  meadows more q u i c k l y  and t h o r o u g h l y  

than o t h e r  h a b i t a t s .  A lso ,  an o l d  w e l l  l o c a t e d  west  o f  Reserve S t .  

n e a r  t h e  edge o f  t h e  meadow may s e r v e  as a  h ibe rnacu lum f o r  some o f  t h e  



a r e a ' s  snakes. On 2 occas ions  i n  Oc t  1978, 2 -5  g a r t e r  snakes were 

found  i n  t h e  immediate v i c i n i t y  o f  t h e  w e l l ,  b u t  none was observed i n s i d e .  

The w e l l  on t h e  s t u d y  a rea  i s  s i m i l a r  t o  a t  l e a s t  7  o t h e r  o l d  w e l l s  

i n  Por tage  County known t o  s e r v e  as h i b e r n a c u l a  f o r  g a r t e r  and f o x  snakes, 

b u t  somewhat s h a l  l o w e r  (1 .3  m) . T h i s  1  ack o f  depth  may n o t  p r o v i d e  

p r o t e c t i o n  f r o m  f r o s t  d u r i n g  y e a r s  o f  extreme c o l d  and l i t t l e  snow cover  

as o c c u r r e d  i n  1977. I f  t h i s  w e l l  serves as a  h ibernacu lum,  t h e  congre- 

g a t i o n  o f  snakes i n  t h e  a rea  may have f u r t h e r  b i a s e d  t h e  impor tance  o f  

nieadow h a b i t a t  t o  snakes. 

Gregory (1977) r e p o r t e d  t h a t  most  red-be1 1  i e d  snakes were found  i n  

g e n e r a l l y  open areas such as marshes o r  meadows, a l t h o u g h  he found  some 

i n  aspen f o r e s t s .  tie found  t h a t  smooth green snakes p r e f e r r e d  wooded 

and meadow h a b i t a t s  a d j a c e n t  t o  marshes. 

The apparen t  abandonment o f  w e t l a n d  h a b i t a t s  on t h e  s t u d y  a rea  by 

g a r t e r  snakes ( T a b l e  7)  i n  1978 i s  a t t r i b u t e d  t o  t h e  f l o o d i n g  o f  these  

areas as a  r e s u l t  o f  t h e  dammed s t o r m  sewer i n l e t s .  The use o f  t h e  

we t lands  by snakes i n c r e a s e d  d u r i n g  Sep-Oct 1978 a f t e r  w a t e r  i n  t h e  

wet1 ands had receded. 

A l though  t r a i l  development had no measurable impac t  upon g a r t e r  

snake p o p u l a t i o n s  ( T a b l e  7) ,  s e v e r a l  o b s e r v a t i o n s  seem p e r t i n e n t .  I 

o c c a s i o n a l l y  found  snakes b a s k i n g  and immobi le  on t r a i l s  d u r i n g  t h e  

morn ing  hours  o f  my 1978 summer b i r d  census. Because o f  t h e  r e l a t i v e l y  

open-canapied n a t u r e  o f  most  h a b i t a t s ,  i t  i s  u n l i  k e i y  t h a t  t h e  a v a i l a b i l i t y  

o f  b a s k i ~ g  s i t e s  was l i m i t i n g  i n  1977, o r  t h a t  t h e  c o n s t r u c t i o n  o f  t r a i l s  

wou ld  have i n c r e a s e d  t h e  c a r r y i n g  c a p a c i t y  o f  t h e  s t u d y  a rea  f o r  snakes.  

The use o f  these t r a i  1s may i n c r e a s e  t h e  v u l n e r a b i l  i t y  o f  snakes t o  

p r e d a t i o n ,  e s p e c i a l l y  f r o m  r a p t o r s .  I f ound  2 g a r t e r  snakes crushed on 

i r a i  1 s , presumably by j o g g e r s .  
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Amphibians 

Sa l  amanders 

General  l y ,  t h e  damming o f  t h e  s t o r m  sewers i n  1978 b e n e f i t t e d  a1 l 

s a l  amander spec ies  by  expanding t h e  a r e a  o f  s u i  tab1 e  b r e e d i n g  h a b i t a t .  

A1 though t h e  wood1 and s a l  amanders a r e  n o t  r e s  tri c t e d  t o  s t a n d i n g  

w a t e r  f o r  r e p r o d u c t i o n  1  i ke t h e  ambystoniids, t h e y  r e q u i r e  a  m o i s t  sub- 

s  t r a t e ,  and p r o b a b l y  b e n e f i t t e d  as we1 1  . 
I f e e l  t h a t  t h e  a p p a r e n t  i n c r e a s e  i n  p o p u l a t i o n s  o f  s a l  amanders was 

r e a l ,  a l t h o u g h  because t h e y  became t rapped  on t h e  road,  salamanders 

were more e a s i l y  observed.  Observa t ions  o f  b l u e - s p o t t e d  salamanders 

t r a p p e d  on t h e  r o a d  i n d i c a t e  t h a t  t h e y  tend  t o  f o l l o w  t h e  c u r b  and g u t t e r  

r a t h e r  than t r y  t o  c ross  t h e  road.  T h i s  b e h a v i o r  makes them l e s s  

v u l n e r a b l e  t o  b e i n g  k i l l e d  by ca rs ,  b u t  i n c r e a s e s  t h e i r  chances o f  

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

salamanders on M ich igan  Ave. were observed on t h e  s o u t h e r n  1 / 3  o f  t h e  

e x t e n s i o n .  T h i s  300-w p o r t i o n  o f  t h e  r o a d  passes th rough  w e t l a n d  h a b i t a t  

( F i g .  2 ) .  

Frogs and Toads 

The sma l l  i n f l u x  o f  l e o p a r d  f r o g s  d u r i n g  f a l l  1978 may i n d i c a t e  t h a t  

t h e  s t u d y  a rea  i s  w i t h i n  s p r i n g - f a l l  m i g r a t i o n  d i s t a n c e  o f  an e x i s t i n g  

p o p u l a t i o n ,  and t h a t  these  f r o g s  may r e - e s t a b l i s h  a  b r e e d i n g  p o p u l a t i o n  

i f  c o n d i t i o n s  remain  s u i t a b l e .  

The r e f l o o d i n g  o f  t h e  we t lands  i n  1978 a t t r a c t e d  wood f r o g s  w e s t  

o f  M ich igan  Ave. o n l y ,  a l t h o u g h  t h e r e  was s i m i l a r  h a b i t a t  e a s t  o f  t h e  

road.  T h i s  suggests  t h a t  t h e  r o a d  may p r e s e n t  a  b a r r i e r  t o  wood f r o g s ,  

and t h a t  i t  p reven ted  them f r o m  r e a c h i n g  and c o l o n i z i n g  s u i t a b l e  



b r e e d i n g  h a b i t a t .  The n i o r t a l i  ty o f  wood f r o g s  on M ich igan  Ave. p r o b a b l y  

i n t e r f e r e s  w i t h  f a 1  1  m i g r a t i o n .  

The m o r t a l i t y  o f  toads on M ich igan  Ave. i s  p r o b a b l y  as g r e a t  as 

t h a t  o f  wood f r o g s  because toads a r e  as common, and v u l n e r a b l e  t h r o u g h o u t  

t h e  warm months. tiowever, t h e i r  m o r t a l i t y  i s  l e s s  n o t i c e a b l e  because 

t h e i r  annual  m o r t a l i t y  i s  n o t  c o n c e n t r a t e d  d u r i n g  s e v e r a l  weeks i n  t h e  

f a 1  1, as i t  i s  f o r  wood f r o g s .  

I f  t r a d i t i o n a l  b r e e d i n g  areas o f  v u l n e r a b l e  amphibians a r e  permanent ly  

separa ted  f rom t h e i  r o t h e r  seasonal  h a b i  t a t s ,  t h e  popul  a t i  ons cannot  

be expec ted  t o  t h r i v e .  I n  t h e  case o f  t h e  wood f r o g ,  an i n v a s i o n  f r o m  

t h e  we t lands  n o r t h  o f  N o r t h  P o i n t  D r .  wou ld  be necessary  t o  r e - e s t a b l  i s h  

a  b r e e d i n g  p o p u l a t i o n  e a s t  o f  M ich igan  Ave. 

Toads, b l  ue -spo t ted  s a l  amanders, and red-backed s a l  amanders may be 

s i m i l a r l y  a f f e c t e d  by t h e  r o a d ' s  impassab i l  i t y .  

Leopard f r o g s  o f t e n  were k i l  l e d  by ca rs  on Mi c h i  gan Ave., b u t  were 

n o t  t r a p p e d  by t h e  c u r b  because o f  t h e i r  g r e a t e r  jumping a b i l  i t y .  The 

h y l i d s  p r e s e n t  on t h e  r e s e r v e  were n o t  found on t h e  new road. A l though  

t h e y  may have been k i l l e d  and over- looked because o f  t h e i r  s m a l l  s i z e ,  

they  wou ld  n o t  become t r a p p e d  because o f  t h e i r  a b i l i t y  t o  c l i m b  t h e  cu rbs .  

The i n s e c t s  a t t r a c t e d  t o  t h e  l i g h t s  a long  M ich igan  Ave. may cause 

toads and f r o g s  t o  approach t h e  r o a d  i n  response t o  abnorma l l y  h i g h  p rey  

d e n s i t i e s .  I f  so, i t  i s  l i k e l y  t h a t  t h e  l i g h t s  cause these an imals  t o  

become t rapped  on t h e  r o a d  and p r e s e n t  a  c o n s t a n t  hazard  t o  these an imals  

t h r o u g h o u t  t h e  warm months. 

Mammal s  

Small  Mammals 

Small mammal t r a p  p l o t s  1  a ~ d  2 r e p r e s e n t e d  t y p i c a l  h a b i t a t  f o r  t h e  



red-backed v o l e  and meadow jumping mouse c a p t u r e d  i n  1977, P l o t  1  

(Appendix A) was an open oak savanna, a  h a b i t a t  p r e f e r r e d  b y  Zapus i n  

M i n n e s o t a ' s  p r a i r i e  t r a n s i t i o n  zone ( I v e r s o n  e t  a l .  1367).  Th is  

t r a n s i t i o n  zone i s  s i m i l a r  t o  t h e  C u r t i s  t e n s i o n  zone ( C u r t i s  1959) i n  

Wiscons in  i n  w h i c h  Schmeeckle Reserve l i e s .  I v e r s o n  e t  a l .  (1967) found  

t h a t  red-backed v o l e s  a r e  more n o n - s e l e c t i v e  i n  t h e  t r a n s i t i o n  zone 

than e lsewhere i n  i t s  range i n  Minnesota.  Quimbey ( 1  951 ) r e p o r t e d  non- 

s e l e c t i v i t y  o f  h a b i t a t s  f o r  Zapus a l s o .  

P l o t  2 y i e l d e d  t h e  o n l y  red-backed v o l e  c a p t u r e d  on t h e  s t u d y  area.  

I v e r s o n  e t  a1 . (1967) found t h a t  these  v o l e s  p r e f e r r e d  h a b i t a t s  s i m i l a r  

t o  those  p r e f e r r e d  by  Peromysc~~s  leucopus i n  t h e  Minnesota  t r a n s i  t i o n  

zone. Peromyscus was t h e  most conimon spec ies  i n  p l o t  2 i n  1977 and 1978 

(Appendix A ) .  

A1 though red-backed v o l e s  and meadow jumping mice a re  r a r e  on t h e  

s t u d y  area,  t h e i r  f u t u r e  p r o b a b l y  i s  secure  un less  t h e  savanna and 

hardwood h a b i t a t s  a r e  d i s t u r b e d .  The 1977-1979 development d i d  n o t  

a f f e c t  t h e  areas i n  wh ich these spec ies  were cap tu red .  Gunderson (1959) 

found  t h a t  red-backed v o l e s  p r e f e r  r o t t i n g  stumps, l o g s  and l o o s e  f o r e s t  

l i t t e r .  S i m i l a r  d e b r i s  was c h a r a c t e r i s t i c  o f  p l o t  2. 

A l t h o u g h  a r c t i c  shrews r e p o r t e d l y  were p r e s e n t  on t h e  s t u d y  area 

d u r i n g  f a l l  1974 (Warzyn E n g i n e e r i n g  S e r v i c e  Co., I n c .  1974, S t r a n d  and 

Assoc ia tes ,  I n c .  1974),  none was c a p t u r e d  d u r i n g  1977. Because a r c t i c  

shrews p r e f e r  v e r y  m o i s t  h a b i t a t s  (Getz  1961 ) ,  t h e  d r a i n a g e  o f  t h e  

r e s e r v e  we t lands  i n  1975 p r o b a b l y  e l  i m i n a t e d  a r c t i c  shrew h a b i t a t .  The 

1978 r e f l o o d i n g  o f  p l o t  3 e v i d e n t l y  a l l o w e d  r e c o l o n i z a t i o n .  P l o t  6, 

s i m i  l a r l y  f l ooded ,  a l s o  a t t r a c t e d  a r c t i c  shrews. A1 though s o i l  m o i s t u r e  



i s  b e n e f i c i a l  t o  shrews i n  genera l  (Getz  1961),  t h e  severe  f l o o d i n g  of 

p l o t s  3 and 6 a p p a r e n t l y  d i s p l a c e d  masked shrews and reduced t h e  

abundance o f  s h o r t - t a i l e d  shrews. 

Whi t e - f o o t e d  m ice  p r e f e r  f o r e s t e d  h a b i t a t s  ( B u r t  1957) .  Wetzel 

(1958) and H i r t h  (1959) found t h a t  w h i t e - f o o t e d  mice may o c c u r  i n  e a r l y  

success iona l  s tages,  b u t  t h a t  popu l  a t i o n  s i z e  i n c r e a s e s  as success ion  

advances. T h i s  p r e f e r e n c e  o f  these m ice  f o r  wooded h a b i t a t s  was a t t r i b u t e d  

t o  t h e  s t r u c t u r a l  d i f f e r e n c e  between g rass lands  and f o r e s t  h a b i t a t s  

(MCloskey and L a J o i e  1975) .  The i  r p r e f e r e n c e  f o r  more complex h a b i t a t  

s t r u c t u r e  usua l  l y  p r e v e n t s  e x t e n s i  ve ove r1  ap w i  t h  meadow v o l  es . A1 so, 

i n t e r s p e c i f i c  i n t e r a c t i o n  between these  2 spec ies  f u r t h e r  serves t o  

d i s p l  ace whi  t e - f o o t e d  mice f rom meadow v o l e  hab i  t a t  (Bowker and Pearson 

1975).  Meadow v o l e s  p r e f e r  a  m o i s t  h a b i t a t  w i t h  a dense g rassy  ground 

cover  (Getz 1960).  The 1978 f l o o d i n g  o f  p l o t s  3 and 6 e l i m i n a t e d  w h i t e -  

foo ted  mice from h a b i t a t  t y p i c a l  o f  meadow v o l e s .  Blem and Blem (1975) 

found t h a t  wh i  t e - f o o t e d  m i  ce s u c c e s s f u l  l y  i nhabi  t bot tom1 ands s u b j e c t  t o  

f l o o d i n g  o n l y  i f  f l o o d i n g  i s  n o t  severe.  Whi t e - f o o t e d  mice i n c r e a s e d  i n  

abundance i n  p l o t  4 where f l o o d i n g  was n o t  severe.  

B a t  p o p u l a t i o n s  p r o b a b l y  w i l l  i n c r e a s e  on t h e  s t u d y  a rea  i f  t h e  

wet lands a r e  a1 lowed t o  r e t a i n  w a t e r  and as t h e  l a k e  matures.  These 

areas w i l l  p roduce more i n s e c t s  i n  t i n e  and g r e a t e r  p rey  d e n s i t i e s  may 

a t t r a c t  more b a t s .  Roos t ing  s i t e s  p r o b a b l y  a r e  n o t  l i m i t i n g  on t h e  

s t u d y  area.  

Lagornorphs 

The sou the rn  range limit o f  snowshoe hares i n  U i s c o n s i n  ( B u r t  1957) 

corresponds t o  t h e  C u r t i s  t e n s i o n  zone ( C u r t i s  1959) wh ich  passes th rough  



Por tage  County. Snowshoe hares a r e  more common i n  ex t reme n o r t h e r n  

Por tage  County, b u t  v e r y  r a r e  on t h e  s t u d y  area.  

C o t t o n t a i  1  d e n s i t i e s  o f  0.8-8.3/ha were w i t h i n  t h e  range r e p o r t e d  

b y  o t h e r  workers .  Edwards and E b e r h a r d t  (1967) r e p o r t e d  densi  t y  e s t i m a t e s  

o f  Z . l / ha  i n  u n c o n f i n e d  p l o t s  and up t o  5.9/ha i n  fenced  areas,  a l t h o u g h  

t h e y  f e l t  t h e i r  e s t i m a t e s  were low.  L o r d  (1963) r e p o r t e d  Ill i n o i s  

c o t t o n t a i  1  d e n s i t i e s  o f  3.1 -8.0/ha. Rose (1977) c o n s i d e r e d  c o t t o n t a i  1  

d e n s i t i e s  o f  2.5-4.0/ha low i n  I l l i n o i s ,  and d e n s i t i e s  o f  o v e r  4.5/ha 

h i g h .  

C o t t o n t a i  1  s  were a f f e c t e d  p r i m a r i l y  by t h e  r e f l o o d i n g  o f  t h e  wet1 ands 

i n  1978. The decrease i n  r a b b i t  d e n s i t i e s  i n  1978 ( T a b l e  1 3 )  i n  w e t l a n d  

h a b i t a t  was i n  response t o  h a b i t a t  l o s t  t o  f l o o d i n g .  Because t h e  we t lands  

compr ise  such a  h i g h  percentage o f  t h e  a v a i l a b l e  h a b i t a t  ( T a b l e  I ) ,  and 

i t s  p o p u l a t i o n  c o n t a i n e d  a  h i g h  percentage o f  j u v e n i l e s  i n  1977 ( T a b l e  

1 3 ) ,  t h e  h i g h  p r o d u c t i o n  i n  t h e  we t lands  p r o b a b l y  o v e r f l o w e d  i n t o  

s u r r o u n d i n g  h a b i t a t  t ypes  t h a t  y e a r .  W i t h  t h e  we t lands  r e f l o o d e d  i n  

1978, t h e  m a j o r  c o t t o n t a i l  p r o d u c t i o n  area was a d v e r s e l y  a f f e c t e d  and 

caused l o w e r  c o t t o n t a i  1 d e n s i t i e s  t h r o u g h o u t  t h e  s t u d y  a rea  (Tab le  1 3 ) .  

Sc i  u r i  ds 

Gray s q u i r r e l  d e n s i t i e s  were low  i n  a l l  h a b i t a t  types ( T a b l e  1 4 ) .  

Mosby (1969) r e p o r t e d  gray  s q u i r r e l  d e n s i t i e s  as h i g h  as 14/ha i n  

u n e x p l o i  t e d  w o o d l o t  p o p u l a t i o n s .  A1 though 1  i rn i  t e d  poach ing o c c u r r e d  

on t h e  s t u d y  area,  t h e  h a r v e s t  p r o b a b l y  was m in ima l ,  and t h e  g ray  

s q u i r r e l  p o p u l a t i o n  was p r a c t i c a l  l y  u n e x p l o i  ted .  

The s l i g h t  i n c r e a s e  i n  t h e  s t u d y  a r e a ' s  gray  s q u i r r e l  popu la -  

t i o n  a p p a r e n t l y  o c c u r r e d  i n  areas u n d i s t u r b e d  by  development i n  1978, 

r e s u l t i n g  i n  a  change i n  d i s t r i b u t i o n  o f  s q u i r r e l s .  Because t h e  w e t l a n d  



h a b i t a t  c o n t a i n e d  so few s q u i r r e l s  (Tab le  1 4 ) ,  i t  i s  u n l i k e l y  t h e  r e -  

f l o o d i n g  i n  1978 a f f e c t e d  t h e  p o p u l a t i o n .  N e v e r t h e l e s s ,  t h e  a rea  between 

M ich igan  Ave. and Reserve S t .  ( t r a p l i n e  111) was n e a r l y  d e v o i d  o f  s q u i r r e l s  

i n  1978 (Appendix  P) . The presence o f  t r a i  1  s  i n  t h e  wooded hab i  t a t s  

i n c r e a s e d  human d i s t u r b a n c e  t h e r e  and may have caused e m i g r a t i o n  o u t  o f  

t h a t  area.  I f  such movement occur red ,  i t  h e l p s  e x p l a i n  t h e  c o r r e s p o n d i n g  

i n c r e a s e s  i n  s q u i r r e l  abundance e lsewhere i n  t h e  s t u d y  a rea  i n  1978. Two 

a d u l t  s q u i r r e l s  t r a p p e d  wes t  o f  M ich igan  Ave. on t r a p l i n e  I 1 1  i n  1977 

were r e c a p t u r e d  i n  t h e  u n d i s t u r b e d  t r a p l i n e  I 1  a r e a  e a s t  o f  M i c h i g a n  

Ave. (Appendix A) i n  1978. 

West o f  Reserve S t .  , t h e  t r a p 1  i n e  I V  a rea (Appendix  A ) ,  t h e  g ray  

s q u i  r r e l  p o p u l a t i o n  a p p a r e n t l y  dropped, as r e f l e c t e d  by  cap tu res /100  

t r a p - n i g h t s ,  a l t h o u g h  t h e  p o p u l a t i o n  d e n s i t y  i n  1977 (Appendix P) was 

based upon o n l y  1  r e c a p t u r e .  Over 50% o f  t h e  g ray  s q u i r r e l s  c a p t u r e d  

on t r a p l i n e  I V  i n  1978 had been c a p t u r e d  i n  1977 on t r a p l i n e s  I 1 1  and 

I V .  T h i s ,  aga in ,  suggests  t h a t  s q u i r r e l s  abandoned t h e  t r a p l i n e  I 1 1  

a r e a  (Appendix A) wh ich  was d i s t u r b e d  by  human use o f  t r a i l s  i n  1978 i n  

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

The i n c r e a s e d  adul  t / j u v e n i l e  r a t i o  i n  1978 i n d i c a t e s  a p o o r  r e -  

p r o d u c t i v e  y e a r .  If a  low a v a i  l a b i l  i t y  o f  n u t r i t i o u s  foods,  e s p e c i a l  l y  

mast, had caused t h e  apparent  l ow  r e p r o d u c t i o n  i n  1978 (Smi th  and 

Barkalow 1967),  i t  wou ld  have a f f e c t e d  t h e  e n t i r e  s t u d y  area r a t h e r  

than  t h e  a rea  o n l y  between Reserve S t .  and M ich igan  Ave. 

Red s q u i r r e l  d e n s i t i e s  on t h e  s t u d y  area were l ow  (0 .1 -0 .8 /ha ) .  

Pusch and Reeder (1978) r e p o r t e d  d e n s i t i e s  o f  0.86-2.64/ha i n  A1 b e r t a  



j a c k  p i n e  h a b i t a t .  Kemp and K e i t h  (1970) found  d e n s i t i e s  o f  0.10-0.56, 

a l s o  i n  A l b e r t a ,  and Layne (1954) found  d e n s i t i e s  o f  0.25-0.75/ha i n  

New York.  

Red s q u i r r e l s  c o n c e n t r a t e d  d u r i n g  w i n t e r s  i n  dense s tands  o f  young 

w h i t e  p i n e ,  near  N o r t h  P o i n t  Dr.  w e s t  o f  Reserve S t . ,  and c e n t r a l l y  

on t h e  s t u d y  a rea  j u s t  e a s t  o f  Reserve S t .  There was ev idence  o f  

e x t e n s i v e  use o f  t h e  p i n e  seeds as a  f o o d  source by r e d  s q u i r r e l s  i n  

these areas.  Development had n o t  damaged these  p i n e  s tands  f rom 1977 t o  

1979. The e x t e n s i v e  use r e d  s q u i r r e l s  made o f  these p i n e  s tands  suggests  

t h a t  these  s tands a r e  i m p o r t a n t  t o  r e d  s q u i r r e l  s u r v i v a l .  

The c o e x i s t e n c e  o f  t h e  n o r t h e r n  and s o u t h e r n  f l y i n g  s q u i r r e l s  on 

t h e  s t u d y  a rea  was unknown b e f o r e  1977. The n o r t h e r n  spec ies  p r e f e r s  

c o n i f e r o u s  h a b i t a t s  w h i l e  t h e  s o u t h e r n  spec ies  i s  l e s s  s p e c i f i c  i n  i t s  

h a b i t a t  requ i rements  ( B u r t  1957) .  The s o u t h e r n  range l i m i t  o f  t h e  

n o r t h e r n  f1 ,y ing  s q u i r r e l  i n  Wiscons in  ( B u r t  1957, Jackson 1961 ) c o r r e s -  

ponds t o  t h e  t e n s i o n  zone ( C u r t i s  1959) .  

Jackson (1961 ) and o t h e r s  have n o t e d  t h a t  each spec ies  congregates 

i n  cornrr~unal den t r e e s  d u r i n g  t h e  w i n t e r  months. No such den t r e e s  

were i d e n t i f i e d  f o r  e i t h e r  spec ies ,  a l t h o u g h  2  i n d i v i d u a l s  were observed 

t o  r e t r e a t  t o  a  s i n g l e  ground den when r e l e a s e d  f r o m  t r a p s .  I f  t h e  

f l y i n g  s q u i r r e l s  use communal den t r e e s ,  as few as 2-4 t r e e s  may 

c o n t a i n  t h e  e n t i r e  p o p u l a t i o n  d u r i n g  t h e  w i n t e r  months. D e s t r u c t i o n  

o f  these den t r e e s  th rough  development would  j e o p a r d i  ze t h e  f u t u r e  o f  

the  f l y i n g  s q u i r r e l  p o p u l a t i o n s  on t h e  s t u d y  area.  



Mus t e l  i d s  

The more f r e q u e n t  o b s e r v a t i o n  o f  skunks i n  1978 may have r e s u l t e d  

f r o m  i m m i g r a t i o n .  The wooded h a b i t a t  w e s t  o f  t h e  s t u d y  a r e a  a l o n g  U.S .  

Bus iness Route 51 was developed,  p r o b a b l y  d i s p l a c i n g  any skunks 1  i v i n g  

t h e r e .  

The occu r rance  o f  mink  on t h e  s t u d y  a rea  i n  1978 i s  a t t r i b u t e d  

t o  t h e  i n c r e a s e d  w a t e r  l e v e l s  as a  r e s u l t  o f  t h e  dammed s t o r m  sewers 

wh ich  a t t r a c t e d  musk ra ts ,  a  p r e f e r r e d  p r e y  o f  mink.  Mink p r o b a b l y  

i n h a b i t e d  t h e  a r e a  b e f o r e  1977 when t h e  we t lands  were dra . ined.  

The apparen t  i n c r e a s e  i n  b o t h  wease ls  and mink  i n  1978 may have 

been p a r t l y  i n  response t o  t h e  g e n e r a l  i n c r e a s e  i n  s m a l l  mammals, 

s e r v i n g  as p rey ,  t h r o u g h o d t  1  a rge  p o r t i o n s  o f  t h e  w e t l  ands t h a t  y e a r .  

M i  s  c e l l  aneous Mammal s  

Muskra ts  dug no bur rows i n  t h e  l a k e  banks,  a l t h o u g h  I o f t e n  

observed them i n  t h e  a rea  i n  1978. The 5 o f t  sand o f  t h e  banks and 

berm p r o b a b l y  w o u l d  n o t  p e r m i t  t u n n e l  i n g .  A q u a t i c  v e g e t a t i o n ,  t y p i c a l  

o f  musk ra t  hab i  t a t ,  e s p e c i a l l y  c a t t a i l s  (Typha l a t i f o l  i a )  was absen t .  

The musk ra t  p o p u l a t i o n  i s  expec ted  t o  i n c r e a s e  i f  t h e  w e t l a n d s  a r e  

a l l o w e d  t o  r e t a i n  w a t e r ,  

The i n c i d e n c e  o f  beaver  on t h e  s t u d y  a rea  i n  1978 was due t o  t h e  

i n c r e a s e d  w a t e r  l e v e l s  a f t e r  t h e  s t o r m  sewers were dammed. The beaver  

p r o b a b l y  were d i s p e r s i n g  young and d i d  n o t  remain.  Moses Creek ( F i g .  2 )  

p r o v i d e s  a  t r a v e l  c o r r i d o r  f o r  beaver  t o  t h e  s t u d y  a r e d  f r o m  w e t l  ands 

n o r t h  o f  N o r t h  P o i n t  Dr.  

Porcup ines a r e  n o t  abundant i n  Po r tage  County, b u t  o c c u r  i n  t h e  

n o r t h e r n  p o r t i o n s  o f  t h e  coun ty .  Porcup ines can be expec ted  t o  o c c u r  

i n  t h e  s t u d y  a rea  o c c a s i o n a l  l y  u n l e s s  deve l  opment n o r t h  and n o r t h e a s t  



o f  t h e  s t u d y  a rea  e l i m i n a t e s  wooded h a b i t a t s .  T h e i r  presence depends 

p a r t l y  upon t h e i r  a b i l i t y  t o  immig ra te  f rom t h e  n o r t h .  

L i kew ise ,  f o x  e n t e r  t h e  r e s e r v e  f r o m  t h e  n o r t h  and n o r t h e a s t  and 

w i  11 o c c u r  o c c a s i o n a l l y  u n t i  1  development e l i m i n a t e s  these  t r a v e l  

c o r r i  do rs  . 
I found no ev idence  o f  raccoons (Procyon l o t o r )  on t h e  s t u d y  a rea ,  

a l t h o u g h  they  o c c u r  i n  Por tage  County. Den s i t e s  f o r  raccoons a r e  s c a r c e  

on t h e  s t u d y  a rea  and no dependable f o o d  s u p p l y  e x i s t s .  The densest  

c o n c e n t r a t i o n s  o f  raccoons i n  t h e  Stevens P o i n t  a rea  o c c u r  i n  r i p a r i a n  

h a b i t a t  a l o n g  t h e  Wiscons in  R i v e r  and i t s  t r i b u t a r i e s ,  h a b i t a t  q u i t e  

d i f f e r e n t  t h a n  t h a t  i n  t h e  s t u d y  area.  

Whi t e - t a i  l e d  Deer 

The i n c r e a s e d  deer  p o p u l a t i o n  d u r i n g  t h e  f a l l  and w i n t e r  months 

began w i t h  t h e  movement o f  deer  i n t o  t h e  s t u d y  a r e a  f rom n o r t h  o f  t h e  

s t u d y  a rea  d u r i n g  t h e  r u t  ( O c t ) .  The immig ran t  deer  remained on t h e  

a rea  Dec-Mar because o f  t h e  e x c e l  l e n t  w i n t e r  she1 t e r  p r o v i d e d  by  young, 

dense j a c k  p i n e  s tands,  as w e l l  as t h e  a v a i l a b i l i t y  o f  w i n t e r  browse i n  

t h e  s t u d y  area.  Bo th  o f  these  c o n d i t i o n s  a r e  a  r e s u l t  o f  f i r e s .  

The undeveloped p r o p e r t y  n o r t h  o f  t h e  s t u d y  area,  and t h e  UWSP 

p r o p e r t y  a d j a c e n t  t o  N o r t h  P o i n t  D r .  n o t  i n c l u d e d  w i t h i n  t h e  Schmeeckle 

Reserve boundary a r e  c r i t i c a l  t o  t h e  deer h e r d  d u r i n g  a l l  seasons. 

Because these  undeveloped areas a r e  r e 1  a t i  v e l y  u n d i s t u r b e d  by  peop le  

and r e c r e a t i o n a l  developments, t h e y  p r o v i d e  t h e  mos t -used  bedd ing and 

fawning areas and a l l o w  deer  easy access t o  escape cover  n o r t h  o f  

N o r t h  P o i n t  Dr. These areas,  a l o n g  w i t h  t h e  4 ha o f  a d j a c e n t  p r i v a t e  

l and ,  p r o v i d e  t h e  r o u t e  o f  seasonal  m i g r a t i o n  f rom t h e  n o r t h  and an 

escape r o u t e  when deer  a r e  harassed, and t h e r e f o r e  deserve p r o t e c t i o n  

i f  t h e  h e r d  i s  t o  be m a i n t a i n e d  on t h e  s t u d y  area.  



A d d i t i o n a l l y ,  i f  t h e  h a b i t a t  n o r t h  o f  N o r t h  P o i n t  Dr.  i s  damaged, 

t h e  s t u d y  area w i  11 be i s o l a t e d ,  deer  movement w i l l  be r e s t r i c t e d ,  and 

deer  w i  11 abandon t h e  area e v e n t u a l  l y ;  t h e  source  f o r  rep lacement  o f  

deer  k i l l e d  by ca rs ,  dogs and poachers p r o b a b l y  w i l l  be l o s t .  I n  v iew 

o f  t h e  c o n t i n u i n g  development, i t  i s  u n l i k e l y  t h a t  r e p r o d u c t i o n  on t h e  

s t u d y  a r e a  a l o n e  can keep pace w i t h  m o r t a l i t y .  

The impact  o f  roads on deer  m o r t a l i t y  was compensated f o r  b y  

i m m i g r a t i o n  f rom t h e  n o r t h  f rom 1977 t o  1979. The r e f l o o d i n g  o f  t h e  

we t lands  removed some h a b i t a t  t h a t  deer  used, b u t  d i d  n o t  p r e s e n t  a  

b a r r i e r  t o  t h e i  r movements. 

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

by peop le .  People,  and t h e i r  p e t s ,  a r e  r e s p o n s i b l e  f o r  harassment o f  

deer  th roughou t  t h e  y e a r  and p r o b a b l y  p r e v e n t  does f r o m  r e a r i n g  fawns 

on t h e  area.  Harassment by peop le  a t  o t h e r  t imes  o f  t h e  y e a r  p r o b a b l y  

i s  n o t  i m p o r t a n t ,  excep t  when dogs chase and k i l l  deer  Mar-Apr. Dog 

p r e d a t i o n  woul d o c c u r  regard1  ess o f  t h e  presence o f  t r a i  1 s  on t h e  

r e s e r v e .  



RECOMMENDATIONS 

Man agemen t 

The proposed management recommendations a r e  des igned t o  p r e s e r v e  

w i  l d l  i f e  d i v e r s i t y  and abundance th rough  h a b i t a t  p r o t e c t i o n ,  w h i l e  

encourag ing  e d u c a t i o n a l  use o f  Schmeeckle Reserve. 

The s t u d y  area has been s u b j e c t e d  t o  numerous p h y s i c a l  a l t e r a t i o n s  

t h a t  have reduced i t s  v a l u e  as a  n a t u r a l  ou tdoor  l a b o r a t o r y  and t e a c h i n g  

t o o l .  Overuse and misuse o f  t h e  area by  s t u d e n t s  and o t h e r s  have 

conipromised t h e  a r e a ' s  e d u c a t i o n a l  v a l u e  even f u r t h e r .  F i n a l l y ,  

Schmeeckle Reserve has s u f f e r e d  f r o m  a  1  ack o f  comprehensi ve management 

w i  t h  c l e a r  p o l  i cy o b j e c t i v e s  . 

The f o l  l o w i n g  management recommendations a r e  aimed p r i n c i  p a l  l y  a t  

w i  1  d l  i f e  p o p u l a t i o n s  , b u t  w i  11 he1 p  p r e s e r v e  Schmeeckl e  Reserve i n  i t s  

n a t u r a l  s t a t e  f o r  many purposes.  

1. Recommendation. E s t a b l i s h  a  commit tee i n c l u d i n g ,  b u t  n o t  l i m i t e d  t o  

CNR and B i o l o g y  Department f a c u l t y  members t o  make p o l i c y  d e c i s i o n s  

r e g a r d i n g  t h e  management o f  Schmeeckle Reserve, and t o  f o r m u l a t e  l o n g -  

range management o b j e c t i v e s .  

J u s t i f i c a t i o n .  The CNR and B i o l o g y  Department c u r r e n t l y ,  and h i s t o r i c a l l y  

have made t h e  g r e a t e s t  e d u c a t i o n a l  use o f  t h e  s t u d y  area.  The Schmeeckle 

Reserve s t u d y  a rea  i s  w e l l - s u i t e d  and conven ien t  f o r  use i n  t e a c h i n g  

c l a s s e s  i n  botany,  s o i l s ,  f o r e s t r y ,  wa te r ,  p l a n t  and animal  e c o l o g y ,  

w i  l d l  i f e ,  and i n t e r p r e t a t i o n .  I t  i s  t h e  n a t u r a l  f e a t u r e s  o f  Schmeeckle 

Reserve t h a t  enab le  i t s  use f o r  these  purposes.  F u r t h e r ,  t h e  p o l i c y  beh ind  

t h e  management a f f e c t s  t h e  v e r y  q u a l i t i e s  o f  t h e  a rea  t h a t  make i t  so 

v a l u a b l e  as a  t e a c h i n g  t o o l .  



The UWSP o b j e c t i v e  t o  p r o v i d e  a  f i r s t  p r i o r i t y  on t e a c h i n g  r e q u i r e s  

e d u c a t i o n a l  use o f  t h e  s t u d y  area as i t s  p r i m a r y  use. The departments 

dependent on Schmeeckle Reserve f o r  these  purposes s h o u l d  have t h e  

o p p o r t u n i  t y  t o  p r e s e r v e  and/or  r e s t o r e  i t  f o r  these  purposes.  

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

be d r a f t e d  and vo ted  upon by concerned f a c u l t y  members. T h i s  g r o u p ' s  

f u n c t i o n  as t h e  commit tee s h o u l d  be t o  p r o v i d e  d i r e c t i o n  i n  Schmeeckle 

Reserve ' s  management. The commit tee s h o u l d  be r e s p o n s i b l e  t o  t h e  UWSP 

a d m i n i s t r a t i o n  t h r o u g h  t h e  dean, CNR. 

2. Recommendation. H i r e  a  f u l l - t i m e  b i o l o g i s t  as manager o f  Schmeeckle 

Reserve. 

Jus ti f i  c a t i o n .  The manager wou ld  implement management p lans  deve loped 

j o i n t l y  w i t h  t h e  commit tee,  and s e r v e  as a  day- to-day manager o f  Schmeeckle 

Reserve i n  t h e  f i e l d .  The manager wou ld  i n f o r m  c o m i  t t e e  members o f  

problems r e q u i r i n g  r e s o l  u t i o n  , and p r o v i d e  i n p u t  t o  t h e  p o l  i cy d e c i s i o n s  

o f  t h e  commi t t e e .  

'The manager would  be d i r e c t l y  r e s p o n s i b l e  t o  t h e  conini i t tee f o r  

management d e c i s i o n s  made i n  t h e  f i e l d .  

The manager p o s i t i o n  r e q u i r e s  a  b i o l o g i s t  t o  e v a l u a t e  changing 

c o n d i t i o n s  o f  p l a n t  and animal  communit ies,  submi t  i n f o r m a t i v e  r e p o r t s ,  

and c o o r d i n a t e  e d u c a t i o n a l  and r e s e a r c h  a c t i v i t i e s ,  w h i l e  m a i n t a i n i n g  

a n a t u r a l  env i ronment  r a t h e r  than a  p a r k .  

The b i o l o g i s t  s h o u l d  have a  s t r o n g  background i n  p l a n t  and animal  

i d e n t i f i c a t i o n ,  and exper ience  i n  p l a n t  and animal  censuses and a n a l y s i s  

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

Respons i b i  1 i t y .  Schmeeckle Reserve Management Commi t t e e ,  UWSP. 



3. Recommendation. E l  i m i  na te  t h e  road-based s to rm sewer i n l e t s  on t h e  

M ich igan  Ave. e x t e n s i o n  and N o r t h  P o i n t  Dr. ,  and r e p l a c e  them w i t h  

a p p r o p r i a t e l y  s i z e d  c u l v e r t s  t o  c u r t a i l  w e t l a n d  d r a i n a g e  and r e s t o r e  

n a t u r a l  w a t e r  l e v e l s  and f l o w  p a t t e r n s  on t h e  Schmeeckle Reserve. 

J u s t i f i c a t i o n .  T h i s  s t u d y  has shown t h a t  t h e  wet1  and d ra inage  a s s o c i a t e d  

w i t h  these w e t l a n d  d r a i n i n g  s t r u c t u r e s  was d e t r i m e n t a l  t o  t h e  d i v e r s i t y  

and abundance o f  w i l d l i f e  on Schmeeckle Reserve. I n  t i m e  t h i s  d r a i n a g e  

w i l l  a1 l ow  a c c e l e r a t e d  success ion on t h e  w e t l a n d  areas and f u r t h e r  reduce 

w i  1  d l  i f e  popul  a t i o n s  th rough  h a b i t a t  l o s s .  

The s t o r m  sewer dams i n s t a l l e d  i n  1978 s h o u l d  be m a i n t a i n e d  u n t i l  

t h e  permanent s t r u c t u r a l  c o r r e c t i o n s  a r e  compl e ted .  The dams a r e  

e f f e c t i v e  i n  r a i s i n g  w a t e r  l e v e l s  w i t h i n  most o f  Schmeeckle Reserve ' s  

we t lands ,  b u t  w a t e r  l e v e l s  a r e  n o t  m a i n t a i n e d  a t  pre-1975 l e v e l s ,  n o r  

do t h e  dams a l l o w  w a t e r  t o  f l o w  i n  a  n a t u r a l  p a t t e r n .  F u r t h e r ,  t hese  

dams a r e  f r e q u e n t l y  removed by vandals  and a r e  d i f f i c u l t  t o  m a i n t a i n .  

P roper  o p e r a t i o n  o f  these  dams would  r e q u i r e  a  c o n s t a n t  and c a r e f u l  

s u r v e i l l a n c e  o f  w a t e r  l e v e l s  and coverage, and f r e q u e n t  e l e v a t i o n  changes 

t o  more c l o s e l y  s i m u l a t e  n a t u r a l  w e t l a n d  c o n d i t i o n s .  No w a t e r  l e v e l  

c o n t r o l  i s  p o s s i b l e  w i t h  t h e  c u r r e n t  s t r u c t u r e s .  

The M ich igan  Ave. EIA ( S t r a n d  and Assoc ia tes ,  I n c .  1974) s p e c i f i e d  

t h a t  c u l v e r t s  be p l a c e d  beneath t h e  roadbed t o  m i t i g a t e  w e t l a n d  damage 

a s s o c i a t e d  w i t h  t h e  e x t e n s i o n  c o n s t r u c t i o n ,  and t o  permi t n a t u r a l  w a t e r  

f l o w  w i t h i n  t h e  area.  Lega l  a c t i o n  concern ing  t h i s  non-compl iance 

may be necessary .  

R e s p o n s i b i l i t y .  UWSP, C i t y  o f  Stevens P o i n t ,  S t a t e  o f  Wiscons in .  

4. Recommendation. Remove t h e  curbs o f  M ich igan  Ave. and N o r t h  P o i n t  



D r .  w i t h i n  and a d j a c e n t  t o  Schmeeckle Reserve, and r e p l a c e  w i t h  a  c u r b  

o f  s h a l l o w e r ,  more s l o p e d  des ign .  

J u s t i f i c a t i o n .  The c u r b  i n  p l a c e  i s  t o o  s teep  t o  a l l o w  c ross  movement 

by most o f  Schmeeckle Reserve ' s  amphibian spec ies .  T h i s  b a r r i e r  t o  

movement may e v e n t u a l l y  r e s u l t  i n  t h e  e x t i r p a t i o n  o f  some spec ies  th rough-  

o u t  p o r t i o n s  o f t h e  Schmeeckle Reserve. A s h a l l o w e r  c u r b  des ign  i s  

a v a i l a b l e  and would  se rve  t h e  i n t e n d e d  purpose o f  t h e  c u r b  s t r u c t u r e  

w h i l e  a l l o w i n g  freedom o f  amphibian movement. W i t h o u t  c u r b  ent rapment ,  

t h e  massive m o r t a l i t y  observed i n  1978 would n o t  have occur red .  The 

l e n g t h  o f  t i m e  amphibians would  be t r a p p e d  on t h e  roadway would  be r e -  

duced, l e s s e n i n g  t h e  f requency  o f  v e h i c l e - k i l  l e d  a,mphibians, and t h e  

c u r b  would  no l o n g e r  f u n c t i o n  as a  d r i f t  fence wh ich  causes amphibians 

t o  f a l l  i n t o  t h e  roadway's d r o p - f l o w  sewers. 

R e s p o n s i b i l i t y .  UWSP, C i t y  o f  Stevens P o i n t .  

5 .  Recommendation. P reserve  n a t u r a l  p l  a n t  communi t i e s  by  m i n i m i z i n g  

devel  opment o f  Schrneeckle Reserve. 

J u s t i f i c a t i o n .  F u r t h e r  r e c r e a t i o n a l  developments, e x c l  u d i n g  t h e  com- 

p l e t i o n  o f  boardwalks  on deve loped t r a i l s ,  w i l l  encroach upon a l r e a d y -  

s h r i n k i n g  hab i  t a t s  w i  t h i n  t h e  r e s e r v e  and encourage i n c r e a s e d  unraegul a t e d  

human use wh ich  f u r t h e r  damages p l a n t  communit ies.  The f u r t h e r  con- 

s t r u c t i o n  o f  r e c r e a t i o n a l  f a c i l  i t i e s  w i t h i n  Schmeeckl e  Reserve i s  un- 

necessary ,  as a l a r g e  p o r t i o n  o f  t h e  UWSP campus has been devoted t o  

r e c r e a t i o n .  Schrneeckle Reserve i s  t h e  o n l y  a rea  on campus s u i t e d  f o r  

o u t d o o r  e d u c a t i o n a l  use by t h e  CNR and t h e  B i o l o g y  Department. The 

proposed e x e r c i s e  t r a i  1 s  and o t h e r  f a c i  1 i t i e s  woul d  f u r t h e r  damage t h e  

o n l y  campus n a t u r a l  a rea.  



R e s p o n s i b i l i t y .  Hanager, Schmeeckle Reserve Management Committee. 

6. Recommendation. Ex tend t h e  Schmeeckle Reserve boundar ies  t o  i n c l u d e  

t h e  p o r t i o n  o f  t h e  s t u d y  a rea  t h a t  ex tends  t o  N o r t h  P o i n t  D r . ,  e a s t  

of  t h e  p r i v a t e  r e s i d e n c e s  ( F i g .  2 ) ,  t h e  a rea  n o r t h  o f  t h e  p a r k i n g  l o t  

a t  Reserve S t .  and M a r i a  Dr . ,  and t h e  s o u t h e r n  4 ha o f  p r i v a t e l y -  

owned l a n d  on N o r t h  P o i n t  Dr.,  as proposed a l r e a d y .  

J u s t i f i c a t i o n .  The a rea  e a s t  o f  M ich igan  Ave. on N o r t h  P o i n t  Dr. con- 

t a i n s  t h e  b e s t  r e p r e s e n t a t i v e  savanna corrrmuni t y  on t h e  area,  c o n t a i n i n g  

open g r a s s l a n d  and oak as a  r e s u l t  o f  p r e v i o u s  f i r e s .  T h i s  a r e a  i s  

r e 1  a t i v e l y  remote and u n d i s t u r b e d  by  human a c t i v i t i e s .  T h i s  savanna a r e a  

and t h e  p r i v a t e  l a n d  a r e  e s p e c i a l l y  c r i t i c a l  t o  t h e  ma,intenance o f  

Schmeeckle R e s e r v e ' s  dee r  herd,  as t h e y  compr ise  most  o f  t h e  i m p o r t a n t  

f a w n i n g  h a b i t a t  d u r i n g  t h e  s p r i n g ,  and v a l u a b l e  f e e d i n g  and b e d d i n g  

h a b i t a t  t h r o u g h o u t  t h e  y e a r .  Because t h e s e  areas a r e  r e l a t i v e l y  un- 

v i s i t e d  by  humans, t h e y  s e r v e  as i m p o r t a n t  escape c o v e r  when d e e r  a r e  

harassed.  These areas a l s o  s e r v e  as t h e  m a j o r  c o r r i d o r  between Schmeeckle 

Reserve and t h e  more e x t e n s i v e  h a b i t a t  n o r t h  o f  N o r t h  P o i n t  D r .  

The o t h e r  area recommended f o r  i n c l  u s i o n ,  w e s t  o f  Reserve S t . ,  i s  

p r i m a r i l y  we t lands ,  i n c l u d i n g  t h e  o n l y  sedge meadow i n  t h e  a rea .  The 

a r e a  a l s o  c o n t a i n s  a  s m a l l  b u t  semi-permanent pond wh ich  p r o v i d e s  hab i  t a t  

f o r  a  v a r i e t y  o f  a q u a t i c  v e r t e b r a t e s  and i n v e r t e b r d t e s .  T h i s  w e t l a n d  

a rea  p r o v i d e s  t h e  o n l y  dependable summer and f a l l  w a t e r  sou rces  f o r  b i r d s  

and mammals wes t  o f  t h e  n o r t h  campus l a k e .  

R e s p o n s i b i l i t y .  UWSP, S t a t e  o f  Wiscons in .  

7 .  Recommendation. A l l o w  and encourage t h e  Reserve S t .  roadbed t o  r e -  

vege ta te ,  and r e s t r i c t  t r a i l  development t o  nar row w i d t h s  on t h e  r o u t e  

t h a t  has been d i s t u r b e d  a7 ready.  



J u s t i f i c a t i o n .  Roadways, u t i l i t y  c o r r i d o r s ,  and o t h e r  u n n a t u r a l  open 

s t r i p s  p r o v i d e  a  b a r r i e r  t o  t h e  movements o f  sma l l  f o r e s t  mammals and 

s u b j e c t  an imals  i n  these  c o r r i d o r s  t o  p r e d a t i o n .  The p r e s e n t  g r a v e l  

s u r f a c e  o f  t h e  roadway p r o v i d e s  no c o v e r  f o r  p r o t e c t i o n  o f  an ima ls  a t t e m p t -  

i n g  t o  c ross  t h e  road .  T h i s  s u r f a c e  may have t o  be broken t o  a l l o w  

r e v e g e t a t i o n .  Any t r a i  1  deve l  opmen t a1 ong t h i s  r o u t e  shou l  d  be c o n f i n e d  

t o  t h e  a rea  a l r e a d y  d i s t u r b e d  t o  p r e v e n t  encroachment on u n d i s t u r b e d  

h a b i t a t s  a d j a c e n t  t o  t h e  roadway. Narrow t r a i l s  th rough  t h e  new vegeta-  

t i o n  w i l l  encourage f r e e  movement o f  s m a l l  mammals and se rve  t o  r e s t r i c t  

human movement i n t o  u n d i s t u r b e d  areas.  Under no c i r cumstances  s h o u l d  

t h e  r o u t e  be mowed. 

Respons ib i  1  i t y .  Manager, Schmeeckle Reserve Management Committee. 

8. Recornmendati on. D iscourage i ncompat i  b l  e deve l  opments a d j a c e n t  t o  

Schmeeckl e  Reserve. 

J u s t i f i c a t i o n .  The i n t e g r i t y  o f  t h e  Schmeeckle Reserve ' s  p l a n t  and 

an imal  corr~muni t ies i s  dependent upon s u r r o u n d i n g  h a b i t a t s ,  i n  p a r t ,  f o r  

d i v e r s i t y .  G o l f  course development n o r t h  o f  N o r t h  P o i n t  Dr .  wou ld  

d e s t r o y  an annual l y - u s e d  n e s t  s i t e  o f  t h e  red -shou lde red  hawk, u n t i l  

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

t h e  s t u d y  area.  E x t e n s i v e  development may r e s u l t  i n  t h e  l o s s  o f  t h e  

Schmeeckle Reserve deer  h e r d  a l s o ,  i f  a l l  a v a i l a b l e  escape cover  i s  

e l  i m i n a t e d .  

Development e a s t  o f  t h e  l a k e  w i l l  d e s t r o y  t h e  g r a s s l a n d  h a b i t a t  o f  

t h e  area,  and cause t h e  l o s s  o f  b i r d  spec ies  such as n e s t i n g  ma1 1 ards ,  

t e a l  , h a r r i e r ,  k e s t r e l ,  meadowlarks, and s e v e r a l  sparrows and o t h e r  

spec ies .  



Sur round ing  development s h o u l d  be i n f l  uenced by p l  ann ing  i n p u t  

f rom u n i v e r s i t y  sources.  W i t h o u t  t h i s  u n i v e r s i t y  c o n t r i b u t i o n ,  s u r r o u n d i n g  

development w i l l  reduce t h e  e f f e c t i v e  s i z e  o f  t h e  r e s e r v e ,  c r e a t i n g  an i n -  

s u l a r  t y p e  o f  s i t u a t i o n .  Such i s l a n d s ,  by  b i o g e o g r a p h i c  p r i n c i p l e s ,  

l o s e  spec ies  d i v e r s i t y  as t h e y  l o s e  i n h a b i t a b l e  area (MacAr thur  and 

Wi lson,  1967) .  Animals t h a t  r e q u i r e  l a r g e  home ranges o r  t h a t  a r e  

s e n s i t i v e  t o  human d i s t u r b a n c e  w i l l  be d i s p l a c e d ,  and s p e c i e s  t h a t  can 

t o 1  e r a t e  t h e  new u r b a n i  zed e n v i  ronment w i  11 become more numerous (Engel  

and Payne 1979) .  

Responsi b i  1  i ty. Manager, Schmeeckl e  Reserve Management Commi t t e e  , 

UWSP, UWSP Foundat ion,  I n c . ,  C i t y  o f  Stevens P o i n t ,  Town o f  H u l l ,  

Po r tage  County. 

9. Recommendation. To r e s o l  ve c o n f l  i c t s ,  e s t a b l i s h  use p r i o r i t y  on t h e  

Schrneeckle Reserve as f o l l o w s :  1 )  UWSP n a t u r a l  s c i e n c e  c l a s s e s ,  2 )  

n a t u r a l  s c i e n c e  research  th rough  t h e  UWSP by s t u d e n t s  and f a c u l t y ,  3) 

o u t d o o r  e d u c a t i o n  programs o f  UWSP, 4)  e n v i  ronmen t a l  e d u c a t i o n  programs 

o t h e r  than  r e g u l  a r  UWSP c l  asses, 5 )  UWSP o r g a n i  zed p h y s i c a l  e d u c a t i o n  

c lasses ,  and 6)  i n f o r m a l  r e c r e a t i o n a l  use by s t u d e n t s  and t h e  pub1 i c .  

J u s t f  f i c a t i o n .  CNR/Biology c l a s s e s  and research  a r e  g i v e n  p r i o r i t y  

because Schrneeckle Reserve r e p r e s e n t s  a  v a l u a b l e  and e a s i l y  access i t !e  

o u t d o o r  1  a b o r a t o r y  f o r  t h e  a c t i  v i  ti es n o t  a v a i  1  a b l e  e l  sewhere w i  t h i n  

w a l k i n g  d i s t a n c e  o f  t h e  campus. A d d i t i o n a l l y ,  such use o f  t h e  a r e a  can 

be c o n t r o l l e d  t o  p r e v e n t  damage t o  t h e  n a t u r a l  env i ronment  when con- 

duc ted  by f a c u l t y  pe rsonne l  , and i t  c o n t r i b u t e s  d a t a  u s e f u l  i n  t h e  

management o f  Schmeeckle Reserve. 



Envi  ronmental  e d u c a t i o n  c l  ass- t y p e  p u r s u i  t s  o t h e r  than r e g u l  a r  

courses a r e  s i m i l a r l y  s u i t e d  t o  Schmeeckle Reserve, b u t  t h e y  do n o t  

c o n t r i b u t e  t o  t h e  u n d e r s t a n d i n g  o f  t h e  area th rough  s y s t e m a t i  c  c o l  l e c t i o n  

o f  b i o l o g i c a l  data .  

Organ ized p h y s i c a l  e d u c a t i o n  p u r s u i t s ,  w i t h  t h e  p o s s i b l e  e x c e p t i o n  

o f  b o a t i n g  c lasses ,  can be conducted e l sewhere  on t h e  UWSP campus. 

These a c t i v i t i e s  w i l l  n o t  damage t h e  env i ronment  o f  t h e  r e s e r v e  n o r  d i s r u p t  

more i m p o r t a n t  a c t i v i t i e s  i f  t h e y  a r e  p r o p e r l y  p lanned. These a c t i v i t i e s  

c o n t r i b u t e  n o t h i n g  t o  t h e  knowledge o f  t h e  r e s e r v e .  

I n f o r m a l  r e c r e a t i o n a l  use s h o u l d  be p e r m i t t e d  and encouraged when 

and where such use w i l l  n o t  i n t e r f e r e  w i t h  p r e v i o u s l y  ment ioned 

a c t i v i t i e s .  These t ypes  o f  a c t i v i t i e s  a r e  r e c o g n i z e d  as i m p o r t a n t  t o  

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

s t r e s s e d  t h a t  Schmeeckle Reserve i s  an o u t d o o r  l a b o r a t o r y ,  n o t  a  p a r k .  

Responsi b i  1  i t y  . Manager, Schmeeckle Reserve Ilanagemen t Commi t t e e .  

10. Recommendation. R e s t r i c t  consumpt ive uses ( remova l )  o f  Schmeeckle 

Reserve ' s  n a t u r a l  resources .  Resources n o t  t h r e a t e n e d  by removal may 

be c o l l  e c t e d  f o r  e d u c a t i o n a l  purposes.  

J u s t i f i c a t i o n .  T h i s  recommendation would  p r o h i b i t  non-educa t iona l  

removal o f  resources  f r o m  Schmeeckle Reserve i n c l  ud ing,  b u t  n o t  1  i m i  t e d  

t o  f i r e w o o d ,  b i r c h  t r e e s ,  w i l d f l o w e r s ,  w i  I d 1  i f e ,  s o i l s ,  and g e o l o g i c  

m a t e r i a l s .  Such removal has been extreme i n  t h e  p a s t  due t o  l a c k  o f  

r e g u l  a t i o n s  and enforcement,  and has a d v e r s e l y  a f f e c t e d  Schmeeckle 

Reserve 's  p l a n t  and animal  l i f e .  B i r c h  t r e e s  have been c u t  and s t r i p p e d  

t o  such an e x t e n t  t h a t  t h e y  have been v i r t u a l l y  e l i m i n a t e d  f rom many 

p a r t s  o f  t h e  r e s e r v e .  Dead wood has been removed i n  g r e a t  q u a n t i t i e s  by 



groups w i t h  chainsaws. T h i s  dead v e g e t a t i o n  p r o v i d e s  a  source o f  f o o d  

and c o v e r  f o r  a  v a r i e t y  o f  v e r t e b r a t e  and i n v e r t e b r a t e  spec ies ,  as 

w e l l  as n u t r i e n t s  f o r  p l a n t  l i f e .  Poaching c o n t i n u e s  on Schmeeckle 

Reserve on a  l i m i t e d  b a s i s ,  r e g a r d l e s s  o f  e x i s t i n g  r e g u l a t i o n s ,  due t o  a 

l a c k  o f  enforcement.  Amphibians o f t e n  a r e  removed f r o m  t h e  a rea  by 

s t u d e n t s  f o r  possess ion as p e t s ,  and w i l l o w  t w i g s  and w i l d f l o w e r s  o f t e n  

a r e  c o l  1  e c t e d  by i n d i v i d u a l  s .  

T h i s  recommendation woul d  n o t  p r e v e n t  p l a n t  c o l l  e c t i o n s  , s m a l l  

mammal t r a p p i n g ,  o r  o t h e r  removal f o r  e d u c a t i o n a l  purposes i n  con- 

j u n c t i o n  w i t h  b o n a f i d e  UWSP c l a s s e s  o r  r e s e a r c h  p r o j e c t s .  

R e s p o n s i b i l i t y .  Manager, Schmeeckle Reserve Management Committee. 

11 . Recorr~mendation. R e s t r i c t  i n f o r m a l  r e c r e a t i o n a l  use t o  hours ,  p l  aces, 

and a c t i v i t i e s  t h a t  w i l l  p r o t e c t  t h e  env i ronment  o f  Schmeeckle Reserve.  

J u s t i f i c a t i o n .  I n f o r m a l  r e c r e a t i o n a l  use has been r e s p o n s i b l e  f o r  t h e  

niost damage t o  Schrneeckl e  Reserve w i t h  t h e  e x c e p t i o n  o f  p h y s i c a l  changes 

by  c o n s t r u c t i o n .  R e s t r i c t i o n s  shou ld  1  i m i t  a c t i v i t i e s  t o  t r a i l s  and 

o t h e r  d e s i g n a t e d  areas t o  p r e v e n t  compact i o n  o f  s o i  1  s  th roughou t  t h e  

area and damage t o  p l a n t  communit ies by t r a m p l i n g .  F i r e s ,  excep t  when 

p r e s c r i b e d  by t h e  manager and Schmeeckle Reserve Management Committee, 

shou ld  be prevented.  F i r e s  have been numerous i n  t h e  h i s t o r y  o f  t h e  

a rea  and a r e  a  p o t e n t i a l  t h r e a t  d u r i n g  many o f  t h e  warm months, e s p e c i a l l y  

when we t lands  a r e  a l l o w e d  t o  d r a i n .  Whi le  n a t u r a l  f i r e s  may occur ,  un- 

p lanned w i l d f i r e s  as a r e s u l t  o f  ca re lessness  a r e  u n d e s i r a b l e .  Pets  

shou ld  n o t  be a1 1 owed on t h e  area.  Cats use t h e  area and compete w i  t h  

n a t u r a l  p r e d a t o r s  on t h e  area.  Dogs k i l l  sma l l  marrmals and b i r d s  a s  

we1 1, and harass deer .  These domest ic an imal  s  s h o u l d  be cons ide red  a 

nu isance and be removed f rom Schmeeckle Reserve whenever obser-ved. 



R e s p o n s i b i l i t y .  Manager, Schmeeckle Reserve Management Committee. 

12. Recommendation. I n c o r p o r a t e  use r e g u l a t i o n s  adopted f o r  Schmeeckle 

Reserve i n t o  t h e  C i t y  o f  Stevens P o i n t  l o c a l  o r d i n a n c e s  t o  a1 l ow  en- 

fo rcement ,  p r o s e c u t i o n ,  and p r o v i d e  d e t e r r e n t  p e n a l t i e s .  

J u s t i f i c a t i o n .  R e g u l a t i o n s  t o  c o n t r o l  human use o f  Schmeeckle Reserve 

w i l l  n o t  be e f f e c t i v e  u n l e s s  t h e r e  i s  an adequate mechanism f o r  en fo rce -  

ment o f  t h e  r e g u l  a t i o n s .  Schmeeckle Reserve r e g u l  a t i o n s  shou l  d  be adopted 

as c i t y  o r d i n a n c e s .  UWSP r e g u l a t i o n s  a p p l y  o n l y  t o  s t u d e n t s  and n o t  t o  

t h e  g e n e r a l  community. A1 so, o r d i n a n c e  s t a t u s  woul d  a1 l o w  en fo rcemen t  

by  c i t y  p o l i c e  and p r o v i d e  f o r  p e n a l t i e s .  S t r i c t  en fo rcemen t  o f  t h e s e  

r u l e s  w i l l  p r e s e r v e  t h e  a rea  and e s t a b l i s h  a  more d e s i r a b l e  p a t t e r n  o f  

use by  r e c r e a t i o n i  s t s  . O t h e r  u n i  v e r s i  t i e s  have s u c c e s s f u l  l y  e s t a b l  i s h e d  

nondamaging p a t t e r n s  o f  use w i t h i n  n a t u r a l  a reas and arbore tums by 

i n i  t i a l  s t r i c t  en fo rcemen t  and v i g o r o u s  p r o s e c u t i o n .  

R e s p o n s i b i l  i t y .  UWSP, C i t y  o f  Stevens P o i n t .  

13.  Recommendation. E l i m i n a t e  t h e  f l o w  o f  p o l l u t e d  r u n o f f  w a t e r  f r o m  

c o m n e r c i a l l y - d e v e l o p e d  areas w e s t  o f  Schmeeckle Reserve,  

J u s t i  f i c a t i o n .  These p o l  1  u t a n t s  a r e  drawn t h r o u g h  Schmeeckle Reserve ' s  

w e t l a n d s  and d r a i n e d  by t h e  M ich igan  Ave. s t o r m  sewer system. Accumulated . 
sediments and p o l  1  u t a n t s  i n  t h e  wet1 ands e v e n t u a l  l y  w i  11 i m p a c t  n a t u r a l  

v e g e t a t i o n  and w i l d l i f e  d i v e r s i t y  by e l i m i n a t i n g  s u s c e p t i b l e  s p e c i e s .  

R e s p o n s i b i l i t y .  UWSP 

Research 

General 

The f o l l  owing r e s e a r c h  recorn~nendations were f o r r r ~ u l  a t e d  t o  enhance 

t h e  v a l u e  o f  Schmeeckle Reserve as an e d u c a t i o n a l  t o o l  and p r o v i d e  



b i o l o g i c a l  d a t a  on wh ich  t o  base sound management d e c i s i o n s  f o r  t h e  

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

1. Recommendation. E s t a b l  i s h  a permanent g r i d  system on Schmeeckle 

Reserve by i n s t a l  1  i n g  permanent p l o t  markers  t h r o u g h o u t  t h e  area.  

J u s t i  f i  c a t i o n .  Many b i o l o g i c a l  s t u d i e s  th rough  v a r i o u s  UWSP c l a s s e s  

and s t u d e n t  groups have been conducted on Schmeeckle Reserve. Because 

these  s t u d i e s  used v a r i o u s  v e r s i o n s  o f  base maps o f  v a r y i n g  s c a l e  and 

accuracy,  t h e  use o f  d a t a  c o l l e c t e d  and t h e  rep1 i c a t i o n  o f  s t u d i e s  a r e  

d i f f i c u l t .  There needs t o  be a  s t a n d a r d  method o f  s t u d y  a rea  d e f i n i t i o n  

i f  d i v e r s e  b i o l o g i c a l  i n v e s t i g a t i o n s  a r e  t o  be  c o o r d i n a t e d  and used. 

The proposed g r i d  system w i l l  a l l o w  a c c u r a t e  s t u d y  a rea  l o c a t i o n  
I 

and d e l i n e a t i o n  by  a l l  s t u d e n t s  and f a c u l t y .  P r e c i s e  s t u d y  a rea  des igna-  

t i o n s  w i l l  enab le  success ive  s t u d i e s  by c l a s s e s  and a l l o w  d a t a  compar isons 

w i  t h  p r e v i o u s  s t u d i e s .  

R e s p o n s i b i l i t y .  Manager, Schmeeckle Reserve Management Committee. 

2. Recommendation. Encourage and c o o r d i n a t e  e d u c a t i o n a l  a c t i  v i  t i e s  and 

r e s e a r c h  p r o j e c t s  on Schmeeckle Reserve. 

J u s t i  f i c a t i o n .  The many s t u d i e s  conducted on t h e  r e s e r v e  have p r o v i d e d  

a l a r g e  and d i v e r s e  d a t a  base. Data f rom these s t u d i e s  a r e  n o t  as 

u s e f u l  as t h e y  c o u l d  be f o r  making management d e c i s i o n s  because o f  t h e  

i n c o n s i s t e n c i e s  i n  t h e i r  methods o f  c o l l e c t i o n .  S p e c i f i c  d a t a  c o l l e c t i o n  

methods s h o u l d  be e s t a b l  i s h e d  f o r  each d i s c i p l  i n e  ( e . g .  v e g e t a t i o n  

sampl ing,  sma l l  mammal censuses, b i r d  censuses, e t c .  ) f o r  use on t h e  

r e s e r v e .  By d i r e c t i n g  t h e  e f f o r t  o f  s t u d e n t s  toward i n v e s t i g a t i n g  

r e l e v a n t  q u e s t i o n s ,  t h e i r  e f f o r t s  can p r o v i d e  i n f c r m a t i o n  u s e f u l  i n  t h e  

management o f  Schmeeckle Reserve, as w e l l  as  p r o v i d e  f i e l d  work t r a i n i n g .  



A1 though many c lasses  and s t u d e n t  groups (e.g.  s t u d e n t  c h a p t e r  o f  

The W i  1  d l  i f e  S o c i e t y ,  s t u d e n t  c h a p t e r  o f  S o c i e t y  o f  American F o r e s t e r s )  

use Schmeeckle Reserve f o r  a t  l e a s t  some p r o j e c t s  and assignments,  t h e  

a rea  c o u l d  s u p p o r t  a  much g r e a t e r  e d u c a t i o n a l  use w i t h  i n c r e a s e d  b e n e f i t s  

t o  t h e  s t u d e n t s  and t h e  r e s e r v e .  C lass and r e s e a r c h  p r o j e c t s  s h o u l d  

be conducted on Schmeeckle Reserve whenever t h e  resources  a1 1  ow, r a t h e r  

than  on of f -campus l o c a t i o n s ,  p a r t i  c u l  a r l y  i n  1 i g h t  o f  t r a v e l  r e s t r i c t i o n s  

due t o  h i g h  f u e l  c o s t s .  I n  t h e  p a s t ,  u n r e s t r i c t e d  human use o f  Schmeeckle 

Reserve has d i scouraged  i t s  e d u c a t i o n a l  use. 

Respons ib i  1  i ty.  Yanager, UWSP f a c u l t y .  

3. Recommendation. Compile and compute r i ze  t h e  s t o r a g e  o f  a1 1  b i o l o g i c a l  

da ta  g a t h e r e d  on Schmeeckle Reserve t h r o u g h  c l  asswork, group, and i n d i  v i d u a l  

r e s e a r c h  p r o j e c t s .  

J u s t i f i c a t i o n .  Sys temat i c  c o l l e c t i o n  o f  b i o l o g i c a l  d a t a  g a t h e r e d  on 

t h e  r e s e r v e  u s i n g  t h e  g r i d  system w i l l  enab le  computer s t o r a g e  o f  t h i s  

d a t a  o v e r  l o n g  t i m e  p e r i o d s .  T h i s  d a t a  w i l l  be r e a d i l y  a v a i l a b l e  f o r  

e d u c a t i o n a l  uses by  s t u d e n t s  and f a c u l t y  i n  a  usab le  form. C o l l e c t i o n  and 

s t o r a g e  o f  t h i s  d a t a  o v e r  t i m e  w i l l  p e r m i t  l o n g - t e r m  s t u d i e s  o f  vegeta-  

t i o n a l  sdccess ion and p o p u l a t i o n  t r e n d s .  Such s t u d i e s  a r e  r a r e l y  pursued 

due t o  t h e  l o n g  number o f  y e a r s  r e q u i r e d  f o r  d a t a  c o l l e c t i o n .  I f  f a c u l t y  

w i l l  c o o r d i n a t e  t h e  s t u d e n t  r e s e a r c h  per formed each y e a r  w i t h  t h i s  

comprehensive s t o r a g e  system, l o n g - t e r m  s t u d i e s  w i l l  be p o s s i b l e .  

Such a  b i o l o g i c a l  s t o r a g e / r e t r i e v a l  sys ten1 would  expand t h e  usua l  

u n i v e r s i t y - c o n d u c t e d  s t u d i e s  o f  2 -3  y e a r s  t o  a much l o n g e r  t ime  span. 

Responsi b i  1 i ty.  Manager, Schmeeckl e Reserve Management Commi t t e e ,  UWSP - 

f a c u l  t y ,  UI ISP.  



Speci f i c 

1. Map and mon i t o r  p l a n t  communit ies and compi le  a complete p l a n t  

spec ies 1 i s t  f o r  Schrneeckle Reserve. 

2. Cont inue annual w i l d 1  i f e  popul a t i o n  censuses on Schmeeckl e Reserve 

as d i r e c t e d  by t h e  manager. 

3 .  Conduct wa te r  qua1 i t y  analyses w i  t h i n  Schmeeckle Reserve. 

4. Determine t h e  l o c a t i o n s  o f  w i n t e r  denning s i t e s  f o r  Glauconlys spp. 

on Schmeeckle Reserve. 

5. Cont inue t o  mon i t o r  t he  m o r t a l i t y  o f  arr~phibians on Mich igan Ave. 

w i t h i n  Schnleeckle Reserve. 

6 .  M o n i t o r  f i s h  popu la t i ons  i n  t h e  l ake .  

7. M o n i t o r  t h e  growth and succession o f  t he  lake .  

8. Locate,  number, and map t h e  l o c a t i o n s  o f  n e s t  boxes p l aced  on the  

rese rve  i n  1977-1978 and m o n i t o r  t h e i r  use. 

9. M o n i t o r  h a b i t a t  changes on Schmeeckle Reserve. 
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Appendix C .  Number o f  census p o i n t s  used t o  corr~pute I A  f o r  each b r e e d i n g  

b i r d  spec ies  i n  h a b i t a t s  a f f e c t e d  by v a r i o u s  developments. 

Development 

T r a i  1 c o n s t r u c t i o n  

F l  ood i  ng  

T r a f f i c ,  f l o o d i n g  

T r a f  f i c removal 

A d d i t i o n  o f  t r a f f i c  
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Habi t a t  

Wetl and 

Mixed woods 

P ine  

Meadow 

Met land  

P i n e  

Wet land 

Wetl and 

Mixed woods 

P ine  

Mixed woods 

P ine  

Wet land 

Mixed woods 

P ine  

Kardwoods 

Meadow 

Savanna 

No. Census P o i n t s  
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Appendix F. Comparison o f  b i r d  abundance between 1977 and 1978 i n  

h a b i t a t s  unchanged by development between t h e  2 b r e e d i n g  b i r d  

censuses. 

Species 

Cooper 's  hawk 

Mourning dove 

Wet1 and h a b i t a t  

Index  o f  abundance 
1977 1978 

Common f l i c k e r  0.063 0.000 

Yellow-be1 l i e d  sapsucker 

Grea t -c res  t e d  f l y c a t c h e r  

Tree swal low 

B lue  j a y  

American crow 

B l  ack-capped c h i  ckadee 0.375 0.000 

N o r t h e r n  house wren 

Gray c a t b i r d  

American r o b i  n 0.217 0.000 

Cedar waxwing 0.000 0.063 

European s t a r 1  i n g  

Ye1 1 ow w a r b l e r  

Ovenbi r d  0.063 0.063 

Common ye1 1 o w t n r o a t  

House sparrow 

Red-winged b l  ackb i  r d  0.177 0.31 3 

Nor the rn  o r i o l e  0.063 0.000 

Common g r a c k l e  9.089 0.125 



Appendix F. Cont inued.  

Wet land h a b i t a t  ( c o n t i n u e d )  - 

Species 

Brown-headed cowbi r d  

Rose-breas t e d  grosbeak 

American g o l d f i n c h  

Song spar row 

Index o f  abundd11c.e 
1977 1978 



Appendix F. Cont inued. 

Mixed woods h a b i t a t  
- - - 

Index  o f  abundance 
Species 1977 1978 

Common f l i c k e r  0.075 0.025 

P i  l e a t e d  woodpecker 

Hai  ry woodpecker 

Downy woodpecker 0.050 0.025 

E a s t e r n  phoebe 

L e a s t  f l y c a t c h e r  

Eas te rn  pewee 

B l u e  jay 

Ameri can crow 

B l  ack-capped c h i  ckadee 

Whi te -b reas  t e d  n u t h a t c h  

Ameri can r o b i n  

Red-eyed v i  reos 

Warbl i n g  v i  reo  

B lack -and-wh i te  w a r b l e r  

Ye1 low w a r b l e r  

Ovenbi r d  

Red-winged b l  ackb i  r d  

Brown-headed cowbi r d  0.132 0.125 

N o r t h e r n  c a r d i n a l  0.000 0.125 

Rose-breas t e d  grosbeak 0.050 0.000 

I n d i g o  b u n t i n g  

Ameri can go1 d f i n c h  

Rufous-s i  ded towhee 0.000 0.025 

Chi p p i  ng sparrow 

Song spar row 



Appendi x F. Continued. 

Pine h a b i t a t  

Common f 1 i c ke r 

Downy woodpecker 

Eastern k i n g b i  r d  

Great -cres t e d  f l y c a t c h e r  

Index o f  abundance 
1977 1978 

0.042 0.000 

Eastern pewee 0.250 0.208 

Tree swal low 

Blue j a y  

American crow 

61 ack-capped ch i  ckadee 0.102 0.339 

Whi te-breas t e d  nu tha tch  0.000 0.083 

Red-breas t e d  nu tha tch  

American r g b i  n 

Vee r.y 0.083 0.042 

Sol i t a r y  v i  reo  0.083 0,900 

Ovenbi r d  

Comon ye1 1 owthroa t  

Common g r a c k l e  0.000 0.083 

Brown-headed cowbi r d  0.204 0.000 

Nor thern  c a r d i n a l  0.167 0.000 

Rose-breas t e d  grosbeak 0.083 0.000 

I n d i g o  bun t i ng  

Grass hopper sparrow 

Lark  sparrow 

Fie1 d sparrow 

Whi t e - t h r o a t e d  sparrow 
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Appendix F. Continued. 

Hardwoods hab i  t a t  

Species 

N o r t h e r n  goshawk 

Broad-winged hawk 

R u f f e d  grouse 

K i  I l d e e r  

Comion f l  i cke r 

Hai  ry woodpecker 

Downy woodpecker 

G r e a t - c r e s t e d  f l y c a t c h e r  

Eas te rn  pewee 

P u r p l e  m a r t i n  

B l u e  jay 

Ameri can crow 

B l  ack-capped ch ickadee 

T u f t e d  t i t m o u s e  

N o r t h e r n  house wren 

Gray c a t b i r d  

B r ~ w n  t h r a s h e r  

American r o b i n  

Wood t h r u s h  

Veery 

B lack-and-whi te  w a r b l e r  

Ye1 low w a r b l e r  

Ovenbi r d  

Common y e  1 1 ow t h  r o a  t 

Index  o f  abundance 
1977 1978 



Appendix F. Continued. 

Hardwoods hab i  t a t  (con t inued)  

Species 
Index o f  abundance 

1977 1978 

Red-winged b l  ackbi  r d  0.088 0.042 

Common g rack le  0.000 0.042 

Brown-headed cowbi r d  0.104 0.169 

Rose-breas t e d  grosbeak 

I n d i g o  b u n t i n g  

American g o l d f i n c h  0.081 0.063 

Rufous-si  ded towhee 0.021 C.  042 

Fie1 d sparrow 

Song sparrow 
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Appendix F. Continued. 

Savanna h a b i t a t  

Species 

Nor thern  goshawk 

Sharp-shinned hawk 

Red- ta i  1 ed hawk 

Broad-wi nged hawk 

Ruf fed grouse 

Bar red  owl 

Common f l i c k e r  

Y e l l o w - b e l l i e d  sapsucker 

Hai r y  woodpecker 

Downy woodpecker 

Eastern k i  ngb i  r d  

Grea t -c res ted  f l y c a t c h e r  

Eastern pewee 

Purp le  rnar t i  n 

B lue j a y  

American crow 

B l  ack-capped chickadee 

T u f t e d  t i tmouse  

Gray c a t b i r d  

Brown t h rashe r  

Ameri can r o b i n  

Veery 

Cedar t t a x w i  ng 

Ye1 low w a r b l e r  

Index  o f  abundance 
1977 1978 
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Appendix F. C o n t i n ~ ~ e d .  

Species 

Savanna h a b i t a t  (con t inued)  

Index o f  abundance 
1977 1978 

Ovenbi r d  0.125 0.296 

Common y e l l o w t h r o a t  0.000 0.063 

Nor thern  c a r d i n a l  0.000 0.016 

Rose-breas t e d  grosbeak 0.031 0.000 

I n d i g o  b u n t i n g  0.063 0.133 

American go1 d f i  nch 0.203 0.109 

Rufous-si  ded towhee 0.000 0.094 

Grasshopper sparrow 0.016 0.016 

F i e l d  sparrow 0.203 0.234 

Song sparrow 0.109 0.094 



Appendi x F. Cont i  nued. 

Meadow hab i  t a t  

Speci es 

B l  ue j a y  

American crow 

B l  ack-capped chickadee 

Whi te -b reas ted  nu tha t ch  

Gray c a t b i r d  

Ameri can r o b i n  

Common ye1 l o w t h r o a t  

Nor thern  o r i  01 e 

Conimon g rack l  e 

Brown-headed cowbi r d  

Nor thern  c a r d i n a l  

I n d i g o  bun t i ng  

Anieri can go1 d f i  nch 

Grasshopper sparrow 

Song sparrow 

Index o f  abundance 
1977 1978 

0.000 0.125 

0.217 0.500 

0.177 0.125 

0.000 0.484 

0.250 0.250 

0.250 0.375 

0.000 0.125 

0.354 0.000 

0.306 i]. 000 

0.484 0.217 

0.000 0.250 

0.306 0.395 

0.250 0.000 

0.125 0.000 

0.000 0.125 



Appendix G. Comparison o f  1977 and 1978 b i r d  abundance i n  h a b i t a t s  

a1 t e r e d  by  t r a i l  c o n s t r u c t i o n  between t h e  2 censuses. 

Species 

Wood duck 

N o r t h e r n  goshawk 

Broad-wi nged hawk 

Kil l d e e r  

S p o t t e d  sandp ipe r  

B a r r e d  owl 

Chimney swi  f t  

Common f l i c k e r  

Downy woodpecker 

Grea t -c res  t e d  f l y c a t c h e r  

Eas te rn  phoebe 

T ree  swa,l 1  ow 

P u r p l  o m a r t i n  

Blue j a y  

Anieri can crow 

Black-capped c h i  ckadee 

Whi t e - b r e a s t e d  n u t h a t c h  

N o r t h e r n  house wren 

Gray c a t b i r d  

American r o b i n  

Wood t h r u s h  

Veery 

Marb l  i ng v i  reo 

Pine  h a b i t a t  
I n d e x  o f  abundance 

1977 -- 1978 
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Appendix G. Cont inued.  

Speci  es 

P ine  h a b i t a t  ( c o n t i n u e d )  

Index  o f  abundance 
1977 1978 

Ye1 low w a r b l e r  0.062 0.054 

Common ye1 l o w t h r o a t  

Over~b i  r d  

Red-wi nged b l  ackb i  r d  0.054 0.018 

N o r t h e r n  o r i o l e  0.000 0.107 

Common g r a c k l e  0.054 0.071 

Brown-headed cowbi r d  0.054 0.142 

N o r t h e r n  c a r d i n a l  0.036 0.071 

Rose-breas t e d  grosbeak 

I n d i g o  b u n t i n g  

Ameri can go1 df-i nch 0.089 0.018 

Rufous-s i  ded towhee 0.071 0.089 

Ch ipp ing  spar row 0.036 0.036 

Whi t e - t h r o a t e d  spar row 0.000 0.018 

Song spar row 0.160 0.241 
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Appendi x G. Conti  nued. 

M i  xed woods habi  t a t  

Index o f  abundance 
Species 1977 1978 

Ma1 l a r d  0.000 0.031 

Broad-winged hawk 

K i  11 deer 

Spot ted sandpiper  

Mourning dove 

Chimney s w i f t  0.031 0.154 

Be1 t e d  k i n g f i s h e r  0.000 0.031 

Ye1 1 ow-be1 1 i e d  sapsucker 

Hai r y  woodpecker 

Downy woodpecker 0.000 0.031 

Eastern k i n g b i  r d  0.156 0.000 

Great-cres t e d  f l y c a t c h e r  

Tree swal 1 ow 

Bank swallow 0.000 0.031 

Purp le  m a r t i n  

B lue j a y  

Ameri can crow 

B l  ack-capped ch i  ckadee 

Whi te-breas t ed  nu tha tch  

Nor thern  house wren 

Gray c a t b i r d  

0.000 

0.  OOC 

Brown t h rashe r  0.094 0.000 

Ameri can r o b i n  0.203 0.265 

Veery 0.108 (3.094 



115 

Appendi x G. Continued. 

M i  xed woods habi  t a t  ( c o n t i  nued) 

Index o f  abundance 
1977 1978 

European s ta r1  i n g  0.000 0.063 

Warbl i n g  v i  reo 

Ye1 1 ow wa rb le r  

Ovenbi r d  

Common ye1 l o w t h r o a t  

House sparrow 

Western meadow1 ark  

Nor thern o r i o l e  0.  GOO 0.171 

Con~mon g rack le  0.125 0.707 

Brown-headed cowbi r d  0.031 0.000 

Rose-breas t e d  grosbeak 0.000 0.063 

I n d i g o  bun t i ng  0.063 0.000 

Rufous-sided towhee 

Song sparrow 
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Appendix G. Continued. 

Wet1 and h a b i t a t  

Species 

Great b l ue  heron 

Green heron 

American b i t t e r n  

Ma1 1 a r d  

Nor thern  goshawk 

Broad-wi nged hawk 

K i  11 deer 

Spot ted sandpi pe r  

Ameri can woodcock 

Comnon sn ipe  

Mourning dove 

Common nighthawk 

Chimney swi f t  

Be7 t e d  k i n g f i s h e r  

Common f l  i cker  

Hai ry woodpecker 

Eastern k i n g b i  r d  

Gre3t- cres t e d  f l y c a t c h e r  

Tree swallow 

Barn swallow 

Purp le mar t i n  

B lue  jay 

Ameri can crow 

B l  ack-capped ch i  ckadee 

Index o f  abundance 
1977 1978 

0.000 0.031 

0.000 0.078 

0.060 0.016 

0.000 0.016 

0.016 0.000 

0.000 0.016 

0.670 0.410 

0.164 0.187 

0.078 0.063 

0.016 0.063 

0.070 0.099 

0.000 0.045 

0.022 0.198 

0.000 0.016 

0.031 0.047 

0.000 0.031 

0.016 0.000 

0.000 0.063 

0.133 0.360 

0.000 0.143 

0.171 0.178 

0 .335 0.255 

0.272 0.398 

3.063 0,031 
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Appendix G. Cont inued. 

Speci  es 

Wet land h a b i t a t  ( c o n t i n u e d )  

N o r t h e r n  house wren 

Gray c a t b i r d  

Brown t h r a s h e r  

Ameri can r o b i  n 

Veery 

Cedar waxwing 

European s t a r 1  i n g  

Warbl i ng v i  r e o  

Ye1 low w a r b l e r  

House spar row 

Western meadowl a r k  

Red-winged b l  a c k b i  r d  

N o r t h e r n  o r i o l e  

Common g r a c k l  e 

Brown-headed cowbi r d  

Rose-breas t e d  grosbeak 

I n d i  go b u n t i n g  

American g o l d f i n c h  

Rufous-s i  ded towhee 

Savanna spar row 

Chi p p i  ng spdr row 

F i  e l  d spar row 

Song spar row 

Index o f  abundance 
1977 1978 
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Appendi x G. Cont inued. 

Species 

Hai  r y  woodpecker 

Grea t  c r e s t e d  f l y c a t c h e r  

Tree swal low 

Meadow h a b i t a t  
Index  o f  abundance 

1977 1978 

B lue  jay 0.125 0.125 

Ameri can crow 

B l  ack-capped c h i  ckadee 

Whi te-breas t e d  n u t h a t c h  

Gray c a t b i r d  

Ameri can r o b i n  0.000 G.125 

Wood t h r u s h  

Warbl i n g  v i  r e o  

Ovenbi rd 0.250 0.063 

Common y e l l o w t h r o a t  0.000 0.125 

Common g r a c k l e  

Brown-headed cowbi r d  

N o r t h e r n  c a r d i  n a l  

Rose-breas t e d  grosbeak 

I n d i g o  b u n t i n g  0.063 0.125 

Rufous-s ided towhee 

Chipp ing sparrow 

Song sparrow 0.000 0.063 



Appendix H. Corr~parison o f  1977 and 1978 b i r d  abundance i n  h a b i t a t s  

s u b j e c t e d  t o  f l o o d i n g  i n  1978. 
- - - - - - - 

P i n e  h a b i t a t  

Species 

R u f f e d  grouse 

Mourning dove 

Eas te rn  pewee 

B l u e  j a y  

Ameri can crow 

Black-capped ch ickadee 

Whi t e - b r e a s t e d  n u t h a t c h  

N o r t h e r n  house wren 

Gray c a t b i r d  

American r o b i n  

Veery 

European s t a r 1  i n g  

Ovenbi r d  

Red-winged b l  a c k b i  r d  

N o r t h e r n  o r i o l e  

Brown-headed cowbi r d  

N o r t h e r n  c a r d i n a l  

Rose-breasted grosbeak 

Ch ipp ing  spar row 

Song spar row 

Index  o f  abundance 
1977 1978 - 



Appendix H .  Cont inued.  

Wet1 and h a b i t a t  
I ndex  o f  abundance 

Species 1977 1978 
Green heron 0.000 0.031 

American b i t t e r n  0.000 0.031 

Ma1 1 a r d  

K i  11 deer  

Hai  r y  woodpecker 

Tree swal low 

Mourning dove 0.000 0.185 

Common f l i c k e r  

B l u e  j a y  

Ameri can crow 

B l  ack-capped ch ickadee 0.000 0.089 

Gray c a t b i r d  0,094 0.478 

American r o b i n  0.313 0.390 

Veery 0.031 0.094 

Cedar waxwing 

European s t a r 1  i ng 

Ye7 1 ow w a r b l e r  

P ine  w a r b l e r  0.063 0.000 

Common y e ?  l o w t h r o a t  0.000 0.094 

House spar row 

Red-winged b l a c k b i  r d  

N o r t b e r n  o r i o l e  

Common g r a c k l e  0.031 0 .188 

Brown-headed cowbi rd 0.077 0.125 

N o r t h e r n  c a r d i n a l  0.000 0. P'31 



Appendi x H. Con ti nued. 

Species 

Rose-breasted grosbeak 

I n d i g o  b u n t i n g  

American go1 d f i n c h  

Whi te - th roa ted  sparrow 

Song sparrow 

Wetland h a b i t a t  ( con t i nued )  

Index o f  abundance 
1977 1978 



Appendix I. Comparison o f  1977 and 1978 b i r d  abundance i n  h a b i t a t s  

s u b j e c t e d  t o  removal o f  v e h i c u l a r  t r a f f i c  d i s t u r b a n c e  b e f o r e  t h e  1978 

census. 

Species 

N o r t h e r n  goshawk 

K i  11 deer  

Ameri can woodcock 

Mourning dove 

Common f l  i c k e r  

Eas te rn  k i n g b i r d  

L e a s t  f l y c a t c h e r  

Tree swal low 

P u r p l e  m a r t i n  

B l u e  j a y  

Ameri can crow 

Black-capped ch ickadee 

Gray c a t b i r d  

Brown t h r a s h e r  

Anleri can r o b i  n 

Veery 

European s t a r 1  i ng 

Ye1 low w a r b l e r  

Over~b i r d  

Corr~mon ye1 l o w t h r o a t  

House sparrow 

Red-winged b l a c k b i  r d  

N o r t h e r n  o r i o l e  

Wet land h a b i t a t  

I n d e x  o f  abundance 
1977 1978 



Appendix I .  Cont inued. 

Wet land h a b i t a t  ( c o n t i n u e d )  

Species 

Commcn g r a c k l e  

Brown-headed cowb i rd  

Rose-breas t e d  grosbeak 

I n d i g o  b u n t i n g  

American go1 d f i n c h  

Ru fous -s ided  towhee 

Song spar row 

Index o f  abundance 
1 9 7 7  - 1978 
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Appendix I. Cont inued.  

Species 

Red- t a i  l e d  hawk 

Mourn ing dove 

G r e a t  horned owl 

Common f l  i c k e r  

P i  1 e a t e d  woodpecker 

E a s t e r n  k i n g b i  r d  

G r e a t - c r e s t e d  f l y c a t c h e r  

L e a s t  f l y c a t c h e r  

€as t e r n  pewee 

Tree swa l l ow  

P u r p l e  m a r t i n  

B l u e  j a y  

American crow 

B l  ack-capped c h i  ckadee 

Whi t e - b r e a s t e d  n u t h a t c h  

Gray c a t b i r d  

Ameri can r o b i n  

Veery 

Yei l ow  w a r b l e r  

Common y e 1  1 owt l i  r o a t  

Red-winged b l a c k b i r d  

Common g r a c k l e  

Brown-headed cowbi r d  

N o r t h e r n  c a r d i  n a l  

I n d e x  o f  abundance 
1977 1978 



Appendix I. Cont inued.  

Species 

Rose-breas t e d  grosbeak 

P i n e  h a b i  t a t  ( c o n t i n u e d )  

I n d i g o  b u n t i n g  

Chi p p i  ng spar row 

F ie1  d sparrow 

Song sparrow 

Index  o f  abundance 
1977 1978 - 
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Appendi x I. Cont inued.  

Mixed woods h a b i t a t  
I n d e x  o f  abundance 

Species 1977 1978 

Great  b l  ue heron 

Green heron 

Ma1 1 a r d  

Wood duck 

K i  11 deer  

Mourning dove 

Great  horned owl 

B a r r e d  owl 

Common f l i c k e r  

H a i r y  woodpecker 

Downy woodpecker 

Great  - c r e s t e d  f l y c a t c h e r  

L e a s t  f l y c a t c h e r  

Eas te rn  pewee 

Tree swal low 

P u r p l e  m a r t i n  

B l u e  j a y  

Arne r - i  can crow 

Black-capped ch ickadee 

Whi te -b reas  t e d  n u t h a t c h  

Gray c a t b i r d  

Brown t h r a s h e r  

Ameri can r o b i n  

Wood t h r u s h  

Veery 

0.031 

0,063 

0.031 

0.031 

0.063 

0.000 

0.031 

0.000 

0.217 

0. OOG 

0.156 

0.188 

0.063 

0.156 

0.121 

0.063 

0 .383 

0.718 

0.219 

0.156 

0.125 

0.  GOO 

0,499 

0.000 

0.279 
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Appendix I. Continued. 

Species 

Red-eyed v i  reo 

Yel low w a r b l e r  

M i  xed woods h a b i t a t  (con t inued)  

Index o f  abundance 
1977 1978 

Ovenbi r d  0.156 0.031 

Common ye1 1 owthroa t  0.125 0.063 

Red-winged b l  ackbi  r d  

Common g rack le  

Brown-headed cowbi r d  

Nor thern c a r d i n a l  

Rose-breas t e d  grosbeak 0.037 0.250 

I n d i g o  b u n t i n g  0.000 0.250 

Anierican g o l d f i n c h  0.031 0.000 

Grass hopper sparrow 0.031 0.000 

Chipp ing sparrow 0.000 0.063 

F i e l d  sparrow 

Song sparrow 



Appendix J. Comparison o f  1977 and 1978 b i  r d  abundance i n  h a b i t a t s  d i s t u r b e d  

by t h e  presence o f  v e h i c u l a r  t r a f f i c  i n  1978. 

Species 

Mixed woods h a b i t a t  
I ndex  o f  abundance 

1977 1978 

Sharp-shinned hawk 0.042 0.000 

Mourn ing dove 

Common f l i c k e r  

G r e a t - c r e s t e d  f l y c a t c h e r  

Eas te rn  phoebe 

L e a s t  f l y c a t c h e r  

B lue  j a y  

Anieri can crow 

B l  ack-capped c h i  ckadee 

N o r t h e r n  house wren 

American r o b i n  

Veery 

Y e l l  ow w a r b l e r  0.083 0.167 

Ovenbi r d  

Corr~mon y e l l o w t h r o a t  

Red-winged b l  ackb i  r d  

Common g r a c k l e  

Brown-headed cowbi r d  

N o r t h e r n  c a r d i n a l  

Rose-breas t e d  grosbeak 

I n d i g o  b u n t i n g  

American g o l d f i n c h  0.000 0.042 

Rufous-s ided towhe2 

F i e 1  d sparrow 

Song sparrow 0.167 0.458 



129 
Appendix J. Cont inued. 

P i n e  h a b i t a t  

Species 
Index  o f  abundance 

1977 1978 

N o r t h e r n  goshawk 0.125 0.000 

Mourn ing dove 

Common f l i c k e r  

Ha i  ry woodpecker 0.250 0.000 

Downy woodpecker 

E a s t e r n  k i n g b i  r d  

Grea t -c res  t e d  f l y c a t c h e r  0.000 0.685 

Eas te rn  phoebe 0.000 0.125 

Tree swal low 

B l u e  j a y  

Ameri can crow 0.375 0.625 

Black-capped ch ickadee 

Ameri can r o b i n  

Wood t h r u s h  0.125 0.000 

Veery 0.125 0,177 

Cedar waxwing 

N o r t h e r n  o r i o l e  

Common g r a c k l e  

Brown-headed cowbi r d  

Rose-breas t e d  grosbeak 0.375 0.000 

I n d i g o  b u n t i n g  0.250 0.000 

American go1 d f i n c h  0.125 0.000 

Rufous-s i  ded towhee 

C h i p p i n g  spar row 

Song spar row 0.000 0.125 



Appendix K. Comparison o f  1977 and 1978 b i r d  abundance i n  w e t l a n d  

h a b i t a t  f l o o d e d  and exposed t o  v e h i c u l a r  t r a f f i c  d i s t u r b a n c e  i n  1978. 

Species 

Green heron 

Ma1 1 a r d  

R u f f e d  grouse 

K i  11  deer  

S p o t t e d  sandp ipe r  

American woodcock 

Common s n i p e  

Mourn ing dove 

Corr~mon f 1 i c ke r 

Hai  ry woodpecker 

Downy woodpecker 

Eas te rn  k i  n g b i  r d  

G r e a t - c r e s t e d  f l y c a t c h e r  

Eas te rn  phoebe 

L e a s t  f l y c a t c h e r  

Tree swal low 

P u r p l e  m a r t i n  

B l u e  j a y  

Ameri can crow 

Black-capped ch ickadee 

N o r t h e r n  house wren 

Gray c a t b i r d  

Ameri can r o b i n  

Wet1 and h a b i t a t  
I n d e x  o f  abundance 

1977 1978 



Appendi x K. Cont inued. 

Wet land h a b i t a t  ( c o n t i n u e d )  
Index  o f  abundance 

Species 1977 - 1978 

Veery 0.171 0.573 

Cedar waxwing 0.000 0.089 

European s t a r 1  i n g  0.000 0.089 

Warbl i n g  v i  r e o  0.000 0.031 

Ye1 low w a r b l e r  0.031 0.405 

Ovenbi r d  0.031 0.000 

Common ye1 1 owth roa t  0.031 C. 344 

Red-wi nged b l  ackb i  r d  0.296 1.083 

Nor the rn  o r i o l e  0.063 0.185 

Common g r a c k l e  0.094 0.436 

Brown-headed cowbi r d  0.706 0.696 

Nor the rn  c a r d i n a l  0.063 0.OOi) 

Rose-breas t e d  grosbeak 0.406 0.545 

I n d i g o  b u n t i n g  

American go1 d f i n c h  

Rufous-s i  ded towhee 

Ch ipp ing  sparrow 

Whi t e -  t h r o a t e d  sparrow 

Sw a,rr~p s p a r  row 

Song sparrow 
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Appendix L.  S t a t i s t i c s  o f  matched T - tes t s  f o r  i n d i c i e s  o f  b i r d  

abundance i n  Appendices G-L. 

Appendi x 
Degrees o f  

H a b i t a t  Freedom 

Wet1 and 23 

Mixed woods 23 

Pine woods 23 

Hardwoods 31 

Savanna 32 

Meadow 13 

Test  (1) 
S t a t i s t i c  

Standard 
Dev ia t i on  P - 

Mixed woods 36 1.530 0.120 0.1345 

Pine 33 2.345 0.071 0 . 0 2 4 5 ~  

Wet1 and 45 1.736 0.090 0.0893 

Meadow 19 1.429 0.119 0.1685 

I Pine . 18 0.790 0.105 0.4395 

I Wetland 28 4.135 0.186 0 . 0 0 0 3 ~  

M i  xed woods 38 3,853 0.127 0 . 0 0 0 4 ~  

Pine 27 1.705 0.203 0.0993 

Wet1 and 28 1.535 0.216 0.1355 

K Mixed woods 23 2.061 0.161 0.0502 

K Pine 23 0.650 0.304 0.5219 

L Wetland 40 4.030 0.200 0 . 0 0 0 2 ~  



Appendi x M. Re1 a t i  ve abundancea o f  b i r d  spec ies  observed d u r i n g  1977 

and 1978 f a l l  b i r d  censuses. 

Speci es 

Horned grebe 
- Uncommon 

Grea t  b l u e  heron b Rare 

Green heron 

Canada goose 

Ma1 1 a r d  

B l a c k  duck 

Green-wi nged teal 

B l  ue-wi nged t e a l  

Lesser  scaup 

Common go1 deneye 

B u f f l e h e a d  

- Rare 

b 

Common 

- 

- 

Common 

b 

Common 

Rare 

Rare 

Common 

Rare 

Uncommon 

Common 

Turkey v u l  t u r e  b b 

N o r t h e r n  goshawk Rare - 

Sharp-sh inned hawk 

Cooper 's  hawk 

R e d - t a i l e d  hawk 

Broad-wi nged hawk 

Rough-1 egged hawk 

B a l d  e a g l e  

0s p r e y  

M e r l i n  

Ameri can k e s t r e l  

R u f f e d  grouse 

Uncommon 

Common 

Uncommon 

Rare 

Rare 

Rare 

Common 

Common 

Rare 

b 

Rare 

Rare 

Rare 

Common Ra r e  

Rare R i  ng-necked pheasant 
- 



Appendix M. Cont inued. 

Species 1977 - 1978 

Arne r i  can c o o t  - Rare 

K i  11 deer  

S p o t t e d  sandp ipe r  

Ameri can woodcock 

Common s n i p e  

S h o r t - b i  1 l e d  d o w i t c h e r  

H e r r i n g  g u l l  

Mourn ing dove 

Common screech owl 

Great -horned owl 

B a r r e d  owl 

Whi p-poor-wi  11 

Comnon n ighthawk 

Chimney swi  f t  

Be1 t e d  k i  n g f i  s h e r  

Conimon f l  i c k e r  

P i  l e a t e d  woodpecker 

Red-be1 1 i ed woodpecker 

Ha i  ry woodpecker 

Downy woodpecker 

E a s t e r n  k i n g b i r d  

G r e a t - c r e s t e d  f l y c a t c h e r  

Eas te rn  phoebe 

W i  11 ow f l y c a t c h e r  

L e a s t  f l y c a t c h e r  

Common 

Un common 

C ornmo n 

Rare 

Ra re 

Abundant 

Uncommon 

- 

Uncommon 

Rare 

Com~iion 

Uncommon 

lln common 

Co rr~mo n 

ijn cornnion 

Rare 

Uncommon 

Common 

Rare 

- 

Rare 

Rare 

- 

Uncommon 

Common 

Common 

Uncommon 

Rare 

Rare 

Common 

- 

Rare 

Rare 

Rare 

Common 

Uncommon 

Common 

Uncommon 

Un common 

Uncommon 

Common 

Uncommon 

Rare 

Rare 
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Appendix M. Con t inued  
- - -  - 

Species 

Eas te rn  peewee 

Horned l a r k  

Tree swal low 

Bank swal low 

Barn swal low 

P u r p l e  m a r t i n  

B l  ue j a y  

N o r t h e r n  raven 

Ameri can crow 

B l  ack-capped c h i  ckadee 

Borea l  ch ickadee 

T u f t e d  t i t m o u s e  

Whi t e - b r e a s t e d  n u t h a t c h  

Red-breas t e d  n u t h a t c h  

Brown c r e e p e r  

N o r t h e r n  house wren 

Gray c a t b i r d  

Brown t h r a s h e r  

Ameri can r o b i n  

Wood t h r u s h  

Swainson's t h r u s h  

Veery 

Eas te rn  b l  ueb i  r d  

Golden-crowned k i n g l e t  

Conimon 

- 

Rare 

Abundant 

Rare 

Abundant 

Common 

Rare 

Rare 

Co mnion 

Uncommon 

- 

Rare 

Common 

Rare 

Common 

- 

Rare 

- 

Rare 

Rare 

Rare 

Common 

l ln common 

Abundant 

Rare 

Abundant 

Comnion 

Conimon 

Uncommon 

Rare 

Rare 

C omnion 

Common 

Rare 

Rare 

Rare 

Rare 

Uncommon 

Rare 



Appendix M. Cont inued 

Spec ies  - 1977 - 1978 

Cedar waxwing Uncommon Un common 

European s t a r l i n g  Common Common 

Y e l l o w - t h r o a t e d  v i r e o  - Rare 

So l  i t a r y  v i  r e o  - Ra r e  

Red-eyed v i  r e o  Uncommon Rare 

P h i l a d e l p h i a  v i r e o  - Ra r e  

Warbl i ng v i  r e o  Ra r e  Uncommon 

B l a c k  and w h i t e  w a r b l e r  - Rare 

Tennessee w a r b l e r  - Uncommon 

N a s h v i l l e  w a r b l e r  - Rare 

Yel  l ow w a r b l  e r  

Magnol i a  warb l  e r  

Cape May w a r b l e r  

B l a c k - t h r o a t e d  b l u e  w a r b l e r  

B l a c k b u r n i a n  w a r b l e r  

Ches tnu t -s ided  w a r b l e r  

Bay-breasted w a r b l e r  

B l  a c k p o l l  w a r b l e r  

Pine w a r b l e r  

Ovenbi r d  

Kentucky w a r b l e r  

Common ye1 1  o w t h r o a t  

Rare 

- 

- 

Un common 

- 

Uncommon 

Rare 

Rare 

Rare 

Uncommon 

Ra r e  

Ra r e  

Rare 

Rare 

Rare 

Un common 

Canada w a r b l e r  Rare Un comnon 

Ameri  can reds t a r t  - Un c o m o n  

House sparrow Common Common 



Appendix M. Con ti nued 

Species 

E a s t e r n  meadow1 a r k  Un common 

Western meadow1 a r k  

Red-wi nged b l  ackb i  r d  

N o r t h e r n  o r i o l e  

B rewer ' s  b l  ackb i  r d  

Common g r a c k l e  

Brown- headed cowbi r d  

Scar1 e t  tanager  

N o r t h e r n  c a r d i n a l  

Rose-breas t e d  grosbeak 

I n d i g o  b u n t i n g  

American go1 d f i n c h  

Rufous-s i ded towhee 

Savanna spar row 

N o r t h e r n  j u n c o  

C h i p p i n g  spar row 

C l  ay -co l  o r e d  spar row 

Whi t e -  t h r o a t e d  sparrow 

Fox sparrow 

Swamp spar row 

Song sparrow 

Common 

Abundant 

Abundant 

Rare 

Uncommon 

Corr~mon 

Common 

Rare 

Rare 

Uncommon 

Rare 

Ra r e  

Un common 

Uncommon 

Common 

lln common 

Abundant 

Uncommon 

Rare 

Abundant 

Uncommon 

Ra r e  

Un common 

Common 

Common 

Common 

Rare 

Common 

Uncommon 

Rare 

Common 

Common 

Un common 

Common 

a ~ b u n d a n t  - mu1 t i  p l  e  i n d i  v i  dual s  observed on each v i  s i  t. 
Common - 1 o r  more i n d i v i d u a l s  observed on n e a r l y  e v e r y  v i s i t .  
Uncommon - i n d i v i d u a l s  observed on l e s s  than  h a l f  t h e  v i s i t s .  
Rare - spec ies  observed o n l y  once o r  t w i c e  d u r i n g  census season. 

bobserved f l y i n g  o v e r  t h e  n o r t h  campus s t u d y  area,  use o f  t h e  a rea  
n o t  e v i d e n t .  



Appendix N. Re1 a t i  ve abundancea o f  b i  r d  spec ies  observed d u r i n g  1978 

and 1979 w i n t e r  b i r d  censuses. 

Species 1978 1979 

Ma1 1 a r d  Rare - 

Sharp-sh inned hawk 

Cooper 's hawk 

Red- t a i  l e d  hawk 

Rough-legged hawk 

Rare 

Rare 

Rare 

Rare 

Rare 

Rare 

Rare 

Ameri can k e s t r e l  Rare - 

R u f f e d  grouse 

Mourn ing dove 

Great -horned owl 

B a r r e d  owl 

Common 

Rare 

Rare 

Rare 

P i l e a t e d  woodpecker /In common Uncommon 

Red-be1 1 i ed woodpecker Rare - 

Hai  ry woodpecker Un conlmon Rare 

Downy woodpecker Common Common 

Horned l a r k  Ra r e  - 

B lue  j a y  Abundant Common 

N o r t h e r n  raven  Rare - 

American crow Abundant Abundant 

B l  ack-capped ch ickadee Abundant Abundant 

Whi te -b reas  t e d  n u t h a t c h  Common Common 

Brown c r e e p e r  Rare Rare 

Go1 den-crowned k i n g l e t  Rare Uncommon 

Red-breasted n u t h a t c h  Rare Rare 



Appendix N. Cont inued 

Species 1978 1979 

Cedar waxwing Rare Uncommon 

N o r t h e r n  s h r i k e  Uncommon Rare 

European s t a r l i n g  

House spar row 

Common 

Common 

Common 

Common 

N o r t h e r n  c a r d i n a l  l ln common Un common 

Evening grosbeak Abundant - 

P u r p l e  f i n c h  Ra r e  - 

P ine  grosbeak Uncommon - 

Hoary r e d p o l  1  Ra r e  - 

Common r e d p o l  1  Common - 

P i n e  s i s k i n  Abundant - 

American go1 d f i n c h  Common Abundant 

Red c ross  b i  11 Rare - 

N o r t h e r n  j u n c o  Uncommon Common 

American t r e e  spar row - Ra r e  

Snow b u n t i n g  Rare - 

aAbundant - mu1 ti p l e  i n d i v i d u a l s  observed on each v i s i t .  
Common - 1 o r  more i n d i v i d u a l s  observed on n e a r l y  e v e r y  v i s i t .  
Uncommon - i n d i v i d u a l s  observed on l e s s  than h a l f  t h e  v i s i t s .  
Rare - spec ies  observed o n l y  once o r  t w i c e  d u r i n g  census season. 
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