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1 INTRODUCTION 

This  ' r e p o r t  conta ins ,  informat ion  on f e d e r a l l y - l i s  t ed  endangered and/or  
th reh tened  f i s h  and w i l d l i f e  o c c u r r i n d  i n  t h e  midwestern s t a t e s  of  ~ l l i n ~ ' i s ,  . . 

Ind iana ,  Iowa, ' ~ a n s a s  , Michigan, Minnesota, Missouri ,  Nebraska, dh io ,  and 
Wisconsin. These s t a t e s  (EPA reg ions  V and VII) a r e  t h e  focus of Argonne 
Nat ional  Laboratory '  s Regional Assessments. Program. The . informat i o n  was 
compiled a s  a  support'  doc.ument f o r  t h e  Regional 1ssue  I d e n t i f i c a t i o n  and 
Assessment (RIIA) p r o j e c t  sponsored by t h e  Regional Assessments Div is ion  b'f 

, t h e  Off i c e  of  ' ~ e c h n o l o ~ ~  Impacts w i t h i n  t h e  Department of  ~ n e r ~ y .  R I I A  and 
s imi l a r .  p r o j e c t s  provide r eg iona l  information t o  f e d e r a l  decision-makers 
regard ing  p o t e n t i a l  environmental and socioeconomic impacts df  a l t e r n a t i v e  
f e d e r a l  energy p o l i c i e s .  The information '  on midGjestern endangered spec i e s  
d i s t r i b u t i o n ,  h a b i t a t s ,  and reasons  f o r  popuia t ion  d e c l i n e  included i n  t h i s  
document a r e  designed t o  he lp  a s s e s s  t h e  ' p o t e n t i a l  f o r  adverse  impacts i f  
energy a c t i v i t i e s  a r e  s i t e d  w i th in  t h e  gene ra l  range o f  an endangered s p e c i e s .  
It i s  hoped t h a t  t h i s  document w i l l  thereby enhance t h e  r . e l i a b i l i t y  of one 
po r t i on  o f  energy- re la ted  assessments  performed i n  t h e  Midwest. 

. This  r e p o r t  cons ide r s  only !hose species .  l i s t e d  p r i o r  t o  October 1979 
a s  endangered and/or th rea tened  in" t he  f e d e r a l  endangered s p e c i e s  l i s t  pub- 
l i s h e d  i n  t h e  Federa l  Reg i s t e r  and t h a t  have been known t o  occur  i n  the  reg ion  
i n  t he  l a s t  20 yea r s   able I ) .  S t a t e  l i s t s ,  which inc lude  s p e c i e s  considered 
t o  be endangered wi th in  each of t he se  t e n  s t a t e s ,  t'hough not  n e c e s s a r i l y  
w i th in  t he  n a t i o n ,  a r e  reproduced i n  Appendix A.  The t e x t  f o r  each f e d e r a l l y  
l i s t e d  endangered spec i e s  con ta in s  a  d e s c r i p t i o n  o f  t h e  s t a t u s  o f  t h e  s p e c i e s ,  
i t s  fo rmer  and p r e s e n t  d i s t r i b u t i o n ,  i d p o r t a n t  h a b i t , a t  c h a r a c t e r i s t i c s ,  
reasons  f o r  i t s  d e c l i n e ,  and management p l ans  f o r  p reserv ing  t h e  s p e c i e s .  
Maps and ' l i t e r a t u r e  sources  a r e  a l s o  incl'uded. . . 

To a r b i t r a r i l y  d i f f e r e n t i a t e  between p re sen t  and h i s t o r i c  d i s t r i b u t i o n ,  
a l l  s p e c i e s  t h a t  have  n o t  been  s i g h t e d  w i t h i n  t h e  s t u d y  a r e a  s i n c e  1959 
were d e l e t e d  on the  assumption t h a t  ' they  have been e x t i r p a t e d .  The d i s t r i b u -  
t i o n  information f o r  each s p e c i e s  i s  mapped and documented, wi th  t h e  d a t e  of  
s i g h t i n g  r e c o r d e d ,  i f  known. I t  must  be  remembered t h a t  a n i m a l s  do n o t  
recognize man-made. b0unda r i . e~  s i ~ c h  a s  those between s t a t e s  and counti .eo,  
bu t  a r e  l im i t ed  by the  e x t e n t  of  t he  h a b i t a t  i n  which they a r e  found. The 
d i s t r i b u t i o n  of endangered w i l d l i f e  i s  e s p e c i a l l y  - d . i £ f i c u l t  t o  d e f i n e ,  a s  
obse rva t ions  a r e  s ca rce  and r e l i a b i l i t y  i s  cons t an t ly  i n  ques t i on .  Therefore ,  
a l though g r e a t  e f f o r t  was made t o  d e s c r i b e  t h e  d i s t r i b u t i o n  of each spec i e s  a s  
accu ra t e ly  a s  p o s s i b l e ,  some e r r o r s  pay ' b e  expected.  

The remainder o f  t h e  t e x t  f o r  each s p e c i e s  was compiled t o  f a m i l i a r i z e  
nonb io log i s t s  with t he  needs and v u l n e r a b i l i t i e s  of  each organism. These 
s m a r i e s  were p t ~ r p n s ~ l y  kept h r i e f ,  emphasizing  factor^ t h a t  would h c l p  
determine t h e  organism's  response t o  environmental changes brought about 
by energy development. Each summary i s  supported by an in-depth l i t e r a t u r e  
s ea rch  u t i l i z i n g  books, j ou rna l s ,  t e chn ica l  r e p o r t s ,  conference proceedings,  
numerous u n p u b l i s h e d  w o r k s ,  and w i l d l i f e  e x p e r t s  ( l i s t e d  i n  Appendix B) 
a s  information sou rces .  



Table 1. . Federally Listed Endangered and Threatened Fish and 

. . 
Wildlife Reported to Occur in.the Midwest 

MAMMALS 

Black-footed Ferret 
Eastern Cougar 
Cray Bat 

. Gray Wolf 
Indiana Bat 
Northern Swift Fox 

BIRDS 

American Peregrine Falcon 
Arctic Peregrine Falcon 
Bald Eagle 
Eskimo Curlew 
Kirtland's Warbler . 
whooping Crane 

FISH 

Blue Pike ' 
Longjaw Cisco 

MOLLUSKS 

1oba Pleistocene Snail 
curtis' Pearly Mussel 
Fat Pocketbook Pearly Mussel 
~iggin's Eye Pearly Mussel 
Orange-Foot ed Pimpleback Pearly 

Mussel , 

Pink Mucket Pearly Mussel 
sampsonl s Pearly .Mussel - 
Tubercled-Blossom Pearly Mussel 
White Cat's Paw Pearly Mussel 

.Mustela nigripes 
Fezis concoZor cougar 
Myotis grisescens 
Canis .lupus' 
Myotis sodatis 
VuZpes vetox hebes 

FaZco peregrinus anatwn 
Fax co per@grCnu.s tuvdr-iuv 
Hatiaeetu~ ZsucocephaZus 
Nwnenius borealis 
De?d~~oica k i r t  L a d d  
Cmcs americana 

Stizostedion vitrewn g Z a u m  
Coregonus aZpenae 

Discus macctintocki 
Epiobtasma (Dysnomia) florentina c u r t i s i  
Potamitus (Proptera) capax 
Lampsitis higginsi 
Ptethobasis cooperianus 

LampsiZis orbicutata orbicutata 
Epiuttusina ( Dysrzomiu) ompsoni 
EpiobZasma, ( Dysnomia) torutosa :toruZosa 
EpiobZasma (Dysnomia) . . suZcata deticata 



2.1  MAMMALS 

2.1 .1  Black-Footed F e r r e t  (Muste la  nigripes 1' 

S t a t u s  

.The black-footed f e r r e t  i s  l i s t e d  a s  'endangered (U.S. F i s h  and. W i l d l < f e  
S e r v i c e ,  1979) .  Very few o b s e r v a t i o n s  have been confirmed w i t h i n  r e c e n t  
y e a r s .  I n  f a c t ,  t h i s  animal  h a s  been r e f e r r e d  t o  a s  t h e  r a r e s t  mammal on t h e  
North American c o n t i n e n t  (Ga tes ,  1973) .  

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

The o r i g i n a l  range extended from A l b e r t a  t o  Saskatchewan t o  Texas,  New 
Mexico, and Arizona ( H a l l  and Kelsbn,  1959) .  

. . 
Recent confirmed s i g h t i n g s  r e v e a l  t h e  black-footed f e r r e t  c l i n g i n g  t o  

s u r v i v a l  i n  v e r y  l i m i t e d  numbers throughout  most o f  i t s  former range  ( ~ i n d e r  
and Hillman, '  1973) .  Although no confirmed s i g h t i n g s  have been made i n  t h e  ... . ' 

Midwest, t h e  s p e c i e s  i s  inc luded  on t h e  b a s i s  of a ' n u m b e r ' o f  p robab le  s i g h t i n g 5  
i n  ~ a n s a s  and Nebraska.  

H a b i t a t  

These noc ' turnal  an imals  a r e  found i n  s h o r t  and mid-grass p r a i r i e s ,  
e x i s t i n g  i n  c l o s e  r e l a t i o n s h i p  w i t h  p r a i r i e  dogs' (Cgnomgs s p p . ) '  (Henderson 
e t  a l . , '  1969) .  I n  a d d i t i o n  t o  u t i l i z i n g  t h e  p r a i r i e  dog burrows for s h e l t e f ,  
t h e y  r e l y  on  t h e  smal l  r o d e n t s  a s  a food s o u r c e .  For  example, S h e e t s  e t  a l .  
(1972) r e p o r t  t h a t  91% of  t h e  f e r r e t ' s  d i e t  i s  composed of p r a i r i e  dogs .  

. Reasons f o r  Dec l ine  

Cont ro l  of t h e  p r a i r i e  dog a s  a p e s t  s p e c i e s  h a s  been r e s p o n s i b l e  f o r  
t h e  d e c l i n e  i n  f e r r e t  numbers. Widespread u s e  of s t r y c h n i n e ,  sodium morib- 
f l u o r o a c e t a t e ,  and o t h e r  po i sons  reduced t h e  food supp ly  and a l s o . c a u s e d  - ' . secondary poisoning-  t o  t h e s e  p r e d a t o r s  (Hi l lman,  19681.. Other  l i k e l y  c a u s e s  
o f  d e c l i n e  i n c l u d e  d e s t r u c t i o n  of n a t u r a l  g r a s s l , a n d s ,  el imi 'nat  i o n  of den h o l e s ,  
r o a d k i l l s ,  s h o o t i n g ,  t r a p p i n g ,  and p o s s i b l y  d i s e a s e  (BFFRT, 1978; Bureau o f  

>d S p o r t  F i s h e r i e s  and W i l d l i f e ,  1973) .  
1 



Management PZans 

~ u e  t o  t h e  f e r r e t ' s  dependency on p r a i r i e  dogs,  any management programs 
aimed a t  t he  small  r oden t s  would favor  t h e  f e r r e t .  Henderson e t  a l .  (1969) 

C 
l i s t  10 management proposa ls  t o  save t h i s  endangered s p e c i e s .  .Included - . 

a r e :  1 )  develop m a t e r i a l s  f o r  p r a i r i e  dog and o t h e r  an imal .cont ro1  t h a t  w i l l  
no t  poison f e r r e t s ;  2) exp lo re  a l l  f e a s i b l e  means of r e t a i n i n g  adequate  
numbers of p r a i r i e  dogs and f e r r e t s . o n  both pub l i c  and p r i v a t e  lands ;  and 3)  
experiment wi'th t r a n s p l a n t i n g . a n d  r e l e a s i n g  f e r r e t s  i n t o  a r e a s  where p r a i r i e  
'dogs a r e  p ro t ec t ed .  

I n  i n t e rv i ews  wi th  South Dakota ranchers ,  Linder  e t  a l .  (1972) found 
t h a t  a  small  percentage  of them were aga ins t  having any p r a i r i e  dogs whi le  
t h e  ma jo r i t y  s t a t e d  t h a t  they would l i k e  t o  have p r a i r i e  dog towns only i f  
they  could be  kept  from becoming t o o  l a r g e .  Pre l iminary  work by a graduate  
s t u d e n t  i n d i c a t e s  t h a t  such p r a i r i e  dog c o n t r o l  may be  f e a s i b l e  Chruugl~ t h e  
u s e  of r ep roduc t ive  i n h i b i t o r s  ( P f e i f f e r ,  1972).  However, f u r t h e r  r e sea rch  i s  
needed i n  t h i s  regard .  

F e r r e t  t r a n s p l a n t i n g  and r e i n t r o d u c t i o n  programs a l s o  seem f e a s i b l e .  
Goodwin and Holloway (1972) a d v i s e ' t h a t  any ,animal captured on p r i v a t e  land 
be r e l e a s e d  on p u b l i c  lands  ~ h a L  have aJrquclte p r a i r i e  dog populat iono.  
Such a c t i o n s  have been taken  i n  South Dakota a t  Wind Cave Nat iona l  Park and i n  
Wyoming a t  D e v i l ' s  Tower Nat ional  Monument. , 

The Patuxent  W i l d l i f e  ~ e s e a r c h  Cent .e r . in  ~ a r y l a n d .  i s  a l s o  ready f o r  
' 

a capt ive-breeding program should any animals be brought i n .  B i o l o g i s t s  a t  
t h e  Center  have been 'working wi th  two r aces  of S i b e r i a n  f e r r e t s  ( c l o s e  r e l a -  '.' 

t i v e s  of t h e  black-footed f e r r e ~ )  siuce 1975 and have had g r c a t  ouccccc i n  
breeding  them i n  c a p t i v i t y  (Sayre,  1979).  . . 



Table 2. Black-Footed Ferret (MusteZa nigripes') Distribution in the Midwest 

;I 
Sighting 

. . .State counties : ,  Date Source 
.. . 

Illinois 

Indiana 

Iowa 

Kansas Barton, Cheyenne, Clark . 

Elli's, Finney, Gove,  rant, .' 
, . Gray, Hamilton, Kingman, 

Kiowa, Lane, Logan, Meade, 
Morton, Ness, Norton, Pratt, 
Rawlins, Saline, Seward, 

. . Stanton, Stevens, Trego, 
. Wallace, Wichita 

Michigan 

Minnesota. 

Missouri 

Nebraska (Although no counties have. been 
mentioned, numerous probable 
sightings have been reported 
from the south central and pan- 
'handle portions of the state.) .. 

Ohio 

Wisc'onsin 
. . . . 

aThese are probable sightings, which are defined as those not verified by a state 
or federal biologist or other qualified personnel. 
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2 . 1 . 2  E a s t e r n  Cougar ( F e z i s  concozor  cougar)  

s t a t u s  

The e a s t e r n  cougar  i s  l i s t e d  a s  endangered ( U . S .  F i s h  and W i l d l i f e  
S e r v i c e ,  1979) .  1 t . w a s  fo rmer ly  regarded  a s  e x t i n c t . ,  b u t  numerous s i g h t i n g s  
have been r e p o r t e d  i n  r e c e n t  y e a r s  ( ~ u r e a u  o f  S p o r t  F i s h e r i e s  and W i l d l i f e ,  
1973) .  It i s  b e l i e v e d  t h a t  w i t h  t h e  i n c r e a s e  i n  d e e r  popu. la t ions  t h e  cougar  
i s  reoccupying p a r t s  o f  i t s  former range  right, 1971) .  ' 

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

The e a s t e r n  cougar  was o r i g i n a l l y  found throughout  North America e a s t  
o f  t h e  Great  P l a i n s  excep t  i n  t h e  extreme S o u t h e a s t ,  where i t s  d i s t r i b u t i o n  
merged i n t o  t h a t  o f  t h e  F l o r i d a  p a n t h e r  (F. C. c o q i )  (Goodwin and Holloway, 
1972; Bureau o f  S p o r t  F i s h e r i e s  and W i l d l i f e ,  1973) .  

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

The p r e s e n t  r a n g e  of t h e  e a s t - e r n  cougar  i s  u n c l e a r .  S c a t t e r e d  ev idence  
r e v e a l s  t h a t  t h i s  c a t  o c c u r s  i n  L o u i s i a n a ,  Arkansas ,  Oklahoma, Missour i  and 
from e a s t e r n  Canada t o  t h e  C a r o l i n a s  ( ~ e w i s ,  1969; Bureau o f  S p o r t  F i s h e r i e s  
and W i l d l i f e ,  1973) .  In t h e  Midwest, i t  i s  found o n l y  i n  s o u t h e r n  M i s s o u r i  
( s e e  map). 

H a b i t a t  

No s p e c i f i c  h a b i t a t  i s . r equ . i . r ad ,  a l though  t h e  cougar  a p p e a r s  t o  p r e f e r  
l a r g e ,  dense ly -vege ta ted  a r e a s  s u p p o r t i n g  adequa te  food. s u p p l i e s ,  p r i m a r i l y  
d e e r    right , 1972) .  

Reasons f o r  D e c l i n e  

P o p u l a t i o n s  o f  t h e  once-~omnion e a s t e r n  cougar  were d r a s t i c a l l y  e l i m i - .  
n a t e d  i n  t h e  l a t e  1800s by h u n t i n g  and t r a p p i n g .  D e s t r u c t i o n  of h a b i t a t ,  
human i n h a b i t a t i o n  and a  d e c l i n e  ( u n t i l  r e c e n t l y ) i n  i t s  p r i n c i p a l  p rey  s p e c i e s ,  
t h e  w h i t e - t a i l e d  d e e r  (OdocoiZeus v i r g i n i a n u s ) ,  have a l s o  c o n t r i b u t e d  t o  i t s  

' 

endangerment (Goodwin and Holloway, 1972; Bureau o f  S p o r t  F i s h e r i e s  and 
W i l d l i f e ,  1973) .  

Management P l a n s  

Bes ides  complete  p r o t e c t i o n  from huntin 'g,  f u r t h e r  management i s  no t  
k n o h .  



Table: 3. Eastern Cougar. (Fezis concotor. cougqr) Distribution in the Midwest 
. 

Sighting 
State . Counties Date Source .. 

Illinois 

Indiana 

Iowa 

Kansas 

Michigan 

Missouri 

Nebraska 

Ohio 

Wisconsin . . 
. . . . -..:._._ .... .. _.., , --... . - 



Fig. 2. Eastern Cougar Distribution in the Midwest 
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2.1.3 ' Gray Bat (M~otis grisescens) 

S t a t u s  

. This  spec i e s  i s  , l i s t e d  a s  endangered (U.S. F i sh  and W i l d l i f e  Se rv i ce ,  
1979). The populat ion i s  qu, i te  l a r g e  (es t imated  t o  be about 2.25 m i l l i o n  i n  
1970).  However, t h e r e  i s  evidence of  d r a s t i c  popula t ion  reduc t ions  (U. S. F ish  
and W i l d l i f e  Se rv i ce ,  1977).  This spec i e s  i s  c l a s s i f i e d  a s  endangered because 
of  i t s  v u l n e r a b i l i t y  and l i m i t e d  h a b i t a t :  i k  i s  es t imated  t h a t  9  caves con ta in  
over 95% of  t h e  t o t a l  popula t ion  dur ing  win t e r  (u .S .  F i sh  and W i l d l i f e  Serv ice ,  
1977).  

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

M. &sescens was formerly found throughout t h e  sou theas t e rn  United 
S t a t e s .  

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

Although s t i l l  found w i t h i n  . i t s  former range., f ragmentat ion and i s o l a -  
t i o n  of  t h e  populat ion a r e  i nc reas ing .  

k Habi ta t  

This  spec i e s  is  r e s t r i c t e d  t o  l imestone caves.  Because of narrow h a b i t a t  . 

r e s t r i c t i o n s ,  l e s s  than 5% of  a v a i l a b l e  caves a r e  s u i t a b l e  f o r  gray b a t  use a t  
any season and most co lon ie s  must mig ra t e  s ea sona l ly  between warm and co ld  caves 
 arbou our and Davis,  1969; Ha l l  and Wilson, 1966; Myers, 1964; T u t t l e ,  1976a; , 

T u t t l e  and Stevenson, 1977).  Most co lon ie s  inc lude  a t  l e a s t  s e v e r a l  thousand 
i n d i v i d u a l s  (u.S. F ish  and W i l d l i f e  Se rv i ce ,  1977).  

T u t t l e  (1976a) showed a  s t r i k i n g  c o r r e l a t i o n  between l o c a t i o n s  of  g ray  
b a t  c o l o n i e s ' a n d  major bodies  of  water  where they feed.  Summer co lon ie s  were 
u sua l ly  l oca t ed  i n  caves w i th in  1 km of  a  major r i v e r  o r  l ake  and r a r e l y  

. f a r t h e r  than 4 km ( ~ u t t l e ,  1976b). Materni ty  cave s e l e c t i o n  i s  e s p e c i a l l y  
important due t o  t he  high e n e r g e t i c  demands of t r a v e l .  A s  t h e  d i s t a n c e  from 
cave t o  forag ing  a r e a s  i nc reases ,  growth and s u r v i v a l  r a t e s  decrease  i n  t h e '  
young. Except iona l ly  warm caves a r e  a l s o  ene r ' ge t i ca l l y  i d e a l  i n  E.erms of  
i nc reas ing  growth r a t e s  ( T u t t l e ,  1976b). 

A t  evening emergence, t h e  b a t s  w i l l  u sua l ly  f l y  t o  t h e  feed ing  ground 
under t h e  p r o t e c t i o n  of a  f o r e s t  canopy. T u t t l e  (1979) has  ' r epea ted ly  observed 
M .  ~ksescens  t r a v e l i n g  cons iderab ly  out. o f  t h e i r  way t o  t ake  advantage of  a  
few s c a t t e r e d  t r e e s .  - A f t e r  reaching  t h e  feeding a r e a s ,  t h e  b a t s  w i l l  f l y  , 

along vege ta ted  edges roughly 3  m above t h e  water  s u r f a c e  i n  s ea rch  of  i n s e c t s ,  
p r imar i ly  mayfli-es (LaVal e t  a l . ,  1976, 1977; T u t t l e , '  1976b, 1979) .  - 

Hibernacula a r e  cha rac t e r i zed  by. providing mean a i r  temperature  coo le r  
L y . G O C  or more than above-ground mean a i r  temperatures  (u .S .  F i sh  and W i l d l i f e  
Serv ice ,  1977). These deep,  co ld  caves func t ion  a s  co ld  a i r  t r a p s  wi th  mul t i -  
p l e  en t rances  and good a i r  flow ( T u t t l e  and Stevenson, 1978) .  



Reasons for Decline 

Disturbance by spe.1unkers (cavers), direct vandalism, cave commercial- . ri 
ization, and inundation of caves following construction of dams have greatly 
contributed to the decl'ine of this mammal (Tuttle, 1977; U.S. ~ i s h  and Wildlife 
.Service, 1977). Deforestation and poorly constructed gates near cave entrances, 
pesticide poisoning, and cave entrance closure have also been detrimental to 
M. g&sescen~ (Tuttle,. 1977, '1979). 

It has been suggested that chemical pollution and siltation of waterways 
affects the mayfly, the major food of the gray bat. However, more investiga- 
tion is needed in.this regard (~uttle, 1979). 

It was also initially thought that the increase in reservoirs would 
bcncfit tho gray b a l  . Rrrent st1ldie.s have shown an opposite conclusion, 
however. Furthermore, the increased human acrivity associated with reservoirs 
would harm these animals. (Tuttle, 1979; Tuttle, Stevenson, and Rabinowitz, 
i n  prep. 1. 

~anagement Plans 

Because many remaining populations appear capable of recovery.if . . 

protected from human disturbance and vandalism, the U.S. Fish and Wildlife 
Service is both purchasing important caves and fencing and posting other 
likely areas. Numerous agencies support rssearch and provide protection 
for the species. Among these are 'the Division of Forestry, .Fisheries and 
Wildlife (Tennessee .Valley Authority),. th'e Army Corps of Engineers, and 
numerous scare deparLn~r~lLs (~uttle, 1979). 

. . 

Tuttle (1979) includes many recommendattons for management. .~esides 
a provi.dj.ng appropriate agencies with "locations lists," a cave prior.ity protec- 

, t i o n ,  system of important habicats should be established.to restrict human. 
entry. He also maintains that government officials and landowners , b e  'educated 
on the ecology of this mammal. For example, their potential for pest control 
is excellent. Gray.bats from one particular .cave consume more than 900 pounds 
of insects nightly and over 80 tons annually. 



Table 4. Gray Bat (Muotis grisescens) Distribution in the Midwest 

- -  - - 

Sighting 
. State . . .  Counties Date Source 

Alexander, Bond, Brown, Calhoun, Illinois 
' Clay, Clinton, Edwards, Fayette, 

Franklin, Gallatin, Greene, Hamilton, 
Jackson, Jefferson, Jersey, Johns.on, 
Macoupin, Marion, Massac, Monroe, 
Montgomery, Morgan, Perry, Pope, 
Pulaski, Randolph, St. Clair, Saline, 
Scott, Union, Wabash, Washington,, 
Wayne, White, Williamson 21, 23 

Cass , Sangamon 2 3 

Hardin, Pike 1, 21, 23 

. Lawrence, ~ichland 

Adams 
< .  

LaSal le 5 

Madison 5, 23 

Indiana ' Dubois, Floyd, Gibson, Harrison, Knox, 
Orange, Perry, Pike, Posey, Spencer, 
Vanderburgh, Washington,. Warrick 21, ,23 

Clark, Daviess, Jackson, Jefferson, 
Martin, Scott, Switzerland 2 1 

~awrence, Jennings 1959-1971 21, 24 

Crawford . . 1962-1974 21, 23, 24 

Iowa 

~aAsas Bourbon, Chautauqua, Cherokee, 
Cowley, Elk, Harper, Labette, 
.Montgomery, Neosho,.Sumner, Wilson 23 . 

Barber 5, 23 

' Crawford 1962-1964 5, 20, 23 

Michigan 

Minnesota 
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Table 4. (~ont'd) 

12 

Sighting 
State Counties Date Source 

Missouri Audrain, Barton, Bollinger Butler, 
Callaway, Cedar, Cooper, Howell,. 
Lincoln, Madison, Marion, Monroe, 

. . 
Montgomery, Newton, Osage, Pettis, 
Polk, Randolph, St. Charles, Ste. 
Genevieve, St. Louis, St. Louis City, 
Saline, Warren, Wayne, Qebster ' 23 

Carter, Cole, Dade, Dallas ,. Douglas, 
~asconade, Howard, Jasper, ~efferson, 
Perry, Reynolds, Ripley, St. Francois, 
Texas 11, 23 

Crawford, Hickory, Iron, Lawrence, 
~aries, Miller, Oregon, Pi~elps, Pike, 
~uloolri, ~ . o ' l l n ,  Washingtnn 
Wright 

Benton, Boone, Camden, Christian, 
Greene, Laclede, McDonald, Morgan, 
Ozark, Stone, Taney , , 

Dcnt, Franklin 4, 13,- 23 

, 5, 23  Barry 

Moniteu 

St.  lair 

.Shannon 

Nebraska ' 

Ohio 

Wisconsin 
-- -- 
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. .  Fig. 3 .  Gray Bat Distribution in the Midwest 
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2.1.4 Gray wolf (Canis lupus) 

Status 

The gray wolf is listed as endangered within the 48 conterminous states 
dther than Minnesota. It is threatened within Minnesota (u.s. Fish and Wild- 
life Service, 1979). The 1976 population estimate lists: 1000-1200 in 
Minnesota; 40 in Isle Royale National P,ark, Michigan; 6-10 scattered in 
Michigan and Wisconsin; 10,000-15,000 estimated in ~ntario, Canada (U.S. Fish 
and Wildlife Service, 1977). 

Former Distribution 

Formerly occurred throughout eastern North America from Hudson Bay 
south through eastern Manitoba and Minnesota to the Gulf Coast (~ech, 1970). 

Present Distribution 
-- . 

Within the contiguous United States, this wolf is found only in the 
northern portions of Minnesota, Wisconsin, and Michigan. substantial popula- 
tions are reported in Ontario, Canada (u.s. Fish and Wildlife Service, 1977). 

Habitat 
~. 

This canid prefers large tracts of wild land with an adequate prey 
Cprimarily deer) population. Mech (1974) has shown that territories in the 
Superior National Forest, Minnesota ranged from 125-310 km2. Low human 
densities and minimal accessibility are' also critical (ETWRT, 1977); However, 
Mech (,1974) suggests that, given protection, wolves can tolerate human inhabi- 
tat ion. 

Reasons for Decline . 

Intensive human settlement, hunting and trapping for bounties, illegal 
killing by ranchers, sportsmen and others, and decline in prey populations 
have contributed to the decline of the wolf (ETWRT, 1977; U.S., Fish and Wild- 
life Service, 1977). 

Management Plans 
. - 

The E F T  (1977) suggested three proposals for wolf management: improve 
habitat for prey species, inform and educate the public, and reintroduce the 
wolf into areas of low human density. 

~dditiona1'~ro~osed measures include controlling the taking of wolves by 
hunting and trapping, establishing sanctuaries, and manipulating wolf habitat 
(u.s. Fish and wildlife Service, 1977). 



I n  an e f f o r t  t.o r e e s t a b l i s h  a pack i n  Michigan, four  Minnesota wolves 
were r .e leased i n  t h e  Upper Peninsu la  i n  1974. Although a l l  f ou r  animals were 
k i l l e d  by human-related causes ,  t h e  p r o j e c t  demonstrated t h a t  wolves can be 
t rans- loca ted  (u . s .  F i s h  and W i l d l i f e  Se rv i ce ,  unpubl ished);  However', i n  
o r d e r  t o .  be s u c c e s s f u l ,  Weise e t  a l .  (.I9751 recommend a s t r o n g  educa- 
t ion .campaign ,  abatement of  a l l  coyote  bount ies ,  a d  r e l e a s e  of a l a r g e r  
number of animals .  

R 
/ 

Table 5 .  Gray Wolf (Canis lupus) D i s t r i b u t i o n  i n . t h e  Midwest 

S igh t ing  
Stat 'e  Counties Date Source 

I l l i n o i s  

Ind i ana  

Iowa 

Kansas 

Michigan 

Minnesota 

'Chippewa, I r o n ,  Keweenaw, Mackinac, , 

Marquet t e .  

.Alger, Baraga, De l t a ,  Dickinson, . 
Gogebic, Houghton, Luce, Menominee, 
Ontonagon, Schoolcraf t  

 itk kin, ~ e l t r a m i ,  cook, Hubbard, 
Koochiching, Lake, ' Lake o f ,  t h e  Woods, 
P ine ,  S t .  Louis 

Car l ton ;  .Cass,  Clearwater ,  I t a s c a ,  
Mahnomen, Mar'shall, Penni'ngton, Polk ,  
Red Lake, ~ o s e a u  . ' 

Becker, Clay, Crow Wing, Dakota ,  
Norman, Wadena 

Missour i  

Nebraska 

Ohio 

Wisconsin Barron, Bayf ie ld ,  F o r e s t ,  P r i c e , .  1977-1979 
Sawyer, Washburn , 3  

~ o u ~ l a s ' ,  Florence,  I r o n ,  Oneida- 
V i l a s  3 ,  8 

Burnet t 8 

Lincoln 1'979 . 7 
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.2.1.5 Lndiana Bat (Mpotis s o d a t i s )  

S t a t u s  

The Indiana ba t  i s  l i s t e d  a s  endangered (u.s .  F i sh  and W i l d l i f e  Ser- 
v i c e ,  1979).  Although t h e  est imated popula t ion  i s  509,000, t h e s e  b a t s  a r e  
vu lnerab le  because apprqximately 87% of t h e  e n t i r e  popula t ion  w i n t e r s  i n  on ly  
seven caves ( ~ i c h t e r  e t  a1 . , 1978; Humphrey, 1978).  Humphrey (1978) s t a t e s  
t h a t  t h e  known number of l i v i n g  Indiana b a t s  has  dec l ined  over  28% i n  t h e  l a s t  
15 years .  

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

The h i s t o r i c  range of t h e  Ind iana  b a t  extended from t h e  Ozarks t o  
c e n t r a l  Vermont and from southern  Wisconsin t o  no r the rn  F l o r i d a  (u . s .  F i sh  
and W i l d l i f e  Se rv i ce ,  1977) .  

Pr.esent D i s t r i b u t i o n  

Presen t  range corresponds wi th  t h e  h i s t o r i c  range,  a l b e i t  popula t ions  
have decreased cons iderab ly  (U.S. F ish  and W i l d l i f e  Se rv i ce ,  1977) .  Humphrey 
(1978) es t imated  t h a t  more than 85% of t h e  1975 M. sodatis popula t ion  
e x i s t e d  i n  t h e  Midwest. 

Habi ta t  

During w i n t e r ,  male and female M. sodatis h i b e r n a t e  t oge the r  i n  caves 
having s p e c i f i c  c l i m a t i c  cond i t i ons .  The temperature  ranges between 4 - 8 " ~  
(39.2 - 4 6 . 4 " ~ )  wi th  66 - 95% humidity (Al len ,  1940; Barbour and Davis,  19691 
Humphrey, 1978).  According t o  Hal l  (19621, t h e s e  exac t  cond i t i ons  a r e  found 
only i n  a  narrow zone near  t h e  mouth of t h e  cave. 

Following h i b e r n a t i o n ,  t h e  sexes  d iverge .  . Juven i l e s  and females seeg  
out  r i p a r i a n  h a b i t a t s  where they r o o s t  under t h e  bark of t r e e s .  I n  e a r l y  
summer, they  w i l l  fo rage  i n  t h e s e  lowlands. L a t e r ,  they  w i l l  fo rage  away 
from t h e  water  ( ~ u m ~ h r e ~  e t  a l . ,  1977).  

.Males p r e f e r  upland f o r e s t s  and u s u a l l y  r o o s t  i n  caves.  Foraging 
t akes  p l ace  i n  dense woods a t  t r e e t o p  he igh t  ( ~ a V a l  e t - a l . ,  1976, 1977).  

Reasons f o r  ~ e c l i n e  

~ a t u r a l  c a t a s t r o p h e s  (e.g.,, f r eez ing ,  f looding ,  and cave-ins)  and co l -  
l e c t i o n  f o r  l a b o r a t o r y  purposes have con t r ibu t ed  t o  t h e  l o s s  of M. s o d a t i s  
 all, 1962; Humphrey, 1978; U.S. F ish  and W i l d l i f e  s e r v i c e ,  1977) .  Urbaniza- 
t i o n  and d e f o r e s t a t i o n  have a l s o  adverse ly  a f f e c t e d  t h e s e  b a t s  ( ~ o h r ,  1972).  
Humphrey (1978) concluded t h a t  50% of t h e  d e c l i n e  i n  r ecen t  yea r s  i s  a t t r i b u -  
t a b l e  t o  t h e  r l ~ . s t r ~ ~ c t i o n  o r  a l t e r a t i o n  of h a b i t a t ,  r e s u l t i n g  i n  changed a i r  
t.Low pa t te rns '  and chus u n s u i t a b l e  h iber - i~acula .  (such wao t h e  case with '  



Colossal Cave (Kentucky), where a gate protecting bats from disturbances had 
altered the microclimate.) The loss of large areas of summer habitat may 

. also be catastrophic to breeding females ( ~ u m ~ h r e ~  et al., 1974), although 
this hypothesis has yet to be proven. 

~isturbance from vandals, spelunkers, and biologists has also been an 
important reason for decline. It has disrupted hibernation and caused deaths 
and abortions of young  all, 1962; ~ u i ~ h r e ~  and Scudder, 1976; IBRT, 1975). 
Humphrey (1978) stresses the fact that 60,000 bats in one cave were lost 
because of such disturbance. 

Insecticide ~oisoning may possibly be a new threat, but definite proof 
is l'acking .(u. S. Fish and Wildlife Service, 1977). 

Management Plans 

\ 

Research on this species continues. Caves are being protected from 
disturbance by constructing gates across the entrances, and state agencies, 
such as the Indiana Departmen5 of Natural Resources, are purchasing caves and 
passing laws to ensure protection of the species (IBRT, 1975). Other efforts 
include a moratorium on the issuance of bat bands by the U.S. Fish and Wild- 
life Service and the organization of a Bat Conservation Task Force by the 
National Speleological Society (U.S. Fish and Wildlife Service, unpublished). 

Restoration of habitat as proposed by Humphrey (1978) may reverse the 
population decline. Education regarding biology of the bat and publicizing 
its economic importance regarding insect control will possibly prevent 
increased human disturbance (u . s .  Fish and Wildlife Service, 1977). 



Table 6. Indiana Bat (Muotis sodatis) Distribution in the Midwest 

Sighting 
State Counties Date Source 

Illinois Adams, Bond, Brown, Bureau, Calhoun, 
' Carroll, Cass, Champaign, Christian, 
Clark, Clay, Clinton, Coles, Cook, 

. Crawford, Cumberland, DeKalb, 
DeWitt, Douglas, DuPage, Edgar, 
Edwards, Effingham, Fayette, Ford, 
Franklin, Fulton, Gallatin, Greene, 
Grundy, Hamilton,   an cock, Henderson, 
Henry, Iroquois, Jackson, Jasper, 
Jefferson, Jersey, Johnson, Kane 
Kankakee, Kendall, Knox, Lake, 
Lawrence, Lee, Livingston, Logan, 
McDonough, McLean, Macon, Macoupin, 
Madison, Marion, Marshall, Mason, 

- Menard, Mercer, Montgomery, Morgan, 
Moultrie, Ogle, Peoi-?a, Piatt, P.ike, 
Pope, Putnam, Randolph, Richland, 
Rock Island, St. Clair, Saline, 
Sangamon, Schuyler, Scott, Shelby, 
Stark, Stevenson, Tazewell, 
Vermilion, Walsh, Warren, Washington, 
Wayne, White, Whiteside, Will, 
Williamson, Wood ford 

Alexander, Boone, Massac, McHenry, 
~ulaski, Winnebago 

Hardin, Jo Daviess 

Monroe, Perry 

LaSalle 

Union 

(iiibernacula) Hardin, LaSalle 

Monroe 

Union 

Indiana Adams, Allen, Bartholomew, Benton, 
Blackford, Brown, Carroll, Cass, 
Clinton, Daviess, Dearbsrn, Dccntur, 
DeKalb, Elkhart, Fayette, Floyd, 
Fountain, Franklin, Cibcon, Grant, 
Hamilton, Henry, Howard, Huntington, 
Jackson, Jasper, Jay, LaPort e, 
Madison,Marshall, Martin, Miami, 
Newton, Noble, Ohio, Orange, Perry, . 
Pike, Porter, Posey, Pulaski, 
Putnam, Randolph, s t .  Joseph, Scott, 
Shelby, Spencer, Starke, Sullivan, 



Sigh t ing  w 

S t a t e  Counties Date Source 

Swi tzer land ,  T ip ton ,  Union, . 
Vermi l l ion ,   abash, Warrick, Wells,  
White, Whitley 

Boone, Clay, Crawford, ~ u b o i s ,  
Greene, Hancock, Har r i son ,  Hen- 
d r i c k s ,  J e f f e r s o n ,  Johnson,, Knox, 
Kosciuszko, LaGrange, Lawrence, 
Monroe, Montgomery, Morgan, Owen 
Parke,  R ip l ey ,  Steuben, Tippecanoe, 
Vanderburgh, Vigo, Warren, washing- 
t on ,  Wayne 

Ful ton ,  Jennings ,  Lake, Marion 

C l a r k ,  Del,awat-R 

Rush 

(h ibe rnacu la )  Ha r r i son ,  Lawrence, Owen, 
, .  , Washington 

Crawford, Greene 

Monroe . 

Iowa Adair ,  Adams, Appanoose, Cedar, 
'Clarke,  Clayton, C l in ton ,  Da l l a s ,  
Davis, Dess tu r ,  DQE Moinao, Dubuquc,' 
Fremont, Henry, Iowa, Jackson,  
J e f f e r s o n ,  Johnson, Jones ,  Keokuk, 
Lee, Louisa ,  Lucas, Madison, Mahaska, 
Monroe, Montgomery, ~ u s c a t i n e ,  Page, 
P O ~ R ,  ~owes i i i ek ,  ~ i n g g o l d ,  ~ c o t t ,  
Taylor ,  Union, Van Buren, Wapello, 
Warren, Washington, Wayne 

J a s p e r ,  ~ a r i o n  

(h ibe rnacu la ) ,  Dubuque 

Kansas. Atchison,  Bourbon, Brown, 
Cherokee, Crawford, Doniphan, 

, J e f f e r s o n ,  Johnsor~ ,  Leavenworth, 
L inn ,  ~ i ~ r n i ,  Wyandnttr? 

Michigan Al legan ,  d l i n t o n ,  Eaton, Genesee, 
I r o n ,  Kent, Ottawa, Shiawassee 

Be r r i en ,  Branch,  ass, Jackson,  
Kalamazoo, Leuawee, Val1 Buren 

Calhoun, H i l l s d a l e ,  S t .  Joseph,  
Washtenaw, Wayne 

Barry,  Ingham, Liv ings ton  



Table 6 .  ( ~ o n t ' d )  
. . .  

Sigh t ing  
S t a t e  , Counties Date Source 

Monroe 24 

Minnesota 

Missouri  Adair ,  Andrew, Atchinson, Audrain,  
Barry,  Barton,  Bates ,  Benton, 
Bo l l i nge r ,  Buchanon, B u t l e r ,  
Caldwell ,  Callaway, Cape Gira rdeau ,  
C a r r o l l ,  C a r t e r ,  Cass,  Cedar, Char- 
i t o n ,  C h r i s t i a n ,  Clark ,  Clay,  Cole,  
Cooper, Dade, Da l l a s ,  Daviess ,  DeKalb, 
Douglas, Gasconade, Gentry,  Greene 
Grundy, Har r i son ,  Henry, Hickory, 
Hol t ,  Howard, Howell, Jackson,  J a s p e r ,  
J e f f e r s o n ,  Johnson, La faye t t e ,  Law- 
rence ,  L incoln ,  L iv ings ton ,  McDonald, 
Macon, Madison, Maries,  Moniteau, 
Montgomery, Newton, Oregon, Osage, 
Ozark, Pe r ry ,  P e t t i s ,  Phe lps ,  P ike ,  
P l a t t e ,  Po lk ,  Putnam, R a l l s ,  Randolph, 
Ray, Reynolds, Rip ley ,  S t .  Char les ,  
S t .  C l a i r ,  S t .  Francois ,  S t e .  Genevieve, 
S t .  Louis ,  S a l i n e ,  Schuyler ,  Scot land ,  
S c o t t ,  Shelby, Stoddard, S u l l i v a n ,  
Texas, Vernon, Warren, Wayne, 
Webs t e r ,  Worth 

Cl in ton ,  Dent, Knox, Lewis, Linn,  Mercer, 
Monroe, Wright 

Camden, Crawford, F rank l in ,  I r o n ,  
Laclede,  P u l a s k i ,  Washington 

Missouri  ~ i l l e r ,  Morgan, Stone,  Taney 

Boone, Nodaway 

Marion 

Shannon I 

(h ibe rnacu la )  Camden, Crawford, F rank l in ,  I r o n ,  
Shannon, Washington 

Nebraska Nemaha, Pgwnee, Richardson ' 

Allen ,  Ashland, Athens ,  Auglaize,  
Belmont, Bu t l e r ,  C a r r o l l ,  Clark ,  
Cl in ton ,  Coshocton, Crawford, 
Defiance,  E r i e ,  F a i r f i e l d ,  Faye t t e ,  
Fu l ton ,  G a l l i a ,  Guernsey, Hamilton, 
Hancock, Hardin,  Har r i son ,  Henry, 
Holmes, Huron, Jackson,  Knox, Lawrence, 



Table 6 .  ( ~ o n t ' d )  

S igh t ing  
S t a t e  Counties Date Source . 

Logan, Lo ra in ,  Marion, Medina, 
Meigs, .Mercer, Monroe, Montgomery, 
Morgan, Morrow, Muskingum, Noble, 
Ottawa; P e r r y ,  Pickaway, P reb l e ,  
Putnam, Richland,  Ross,  Sandusky, 
Seneca, Shelby, s t a r k ,  Summit., . 
Tuscarawas, Union, VanWert, . 
Vinton, Warren, Washington, Wayne, 
Williams, Wyandot '24, 26 

Adams, Brown, champaign, Clermont, 
Columbiana, Darke, Delaware, . 
Frank l in ,  Greene, Highland, Hocking, 
J e f f e r s o n ,  L ick ing ,  L u c a ~ ,  Madison, 
Miami, Poulding,  Pi lcc ,  E c i o t a ,  
Wood 5 ,  24,  26. 

Ashtabula ,  Cuyahoga, Geauga, 
b l a l l uu i l~~ ,  PU; Lage, Truu~bull  

Lake 

Wisconsin Crawford, Grant ,  Green, L a f a y e t t e ,  
Richland 

. Iowa 2 6 



Counties where species 
reportedly occurs. 

Counties in which 
hibernacula are located. 

Fig. 5. Indiana Bat Distribution in the Midwest 



LITERATURE CITED 

1. Allen, G.M. , Bats, Harvard Univ. Press, Cambridge, Mass (1940). 

2. Ackerman, K . , Rare and 'Endangered Vertebrates o f  IZZinois , Bureau of 
Y 

Environmental Science, Illinois Department of Transportation (1975). 

3. Barbour, R.W., and W.H. Davis, Bats o f  America, Univ. Press of Kentucky, 
Lexington ( 1969) . 

4. Becker, C., September, Illinois Department of Conservation, Springfield, 
personal communication (sept. 1979). 

5 .  Case, D., September, Ohio Department of Natural Resources, Columbus, - - . . personal communication ( ~ e p ~ .  1979). 
. -  

6. Cope, J., August, Earlham College, Richmond, Indiana, personal communi- 
cation C A I I ~ .  1949) .  

7. Easterla, D.A., and L.C. Watkins, PrOegnantMgotis sodailis inNorthwestern 
M % 8 8 0 d ,  J. Mammal., 50(2) :372-373 (1969). 

8. Hall, J.s., A Li fe  H<stoqj and Taxonomic Stud3 o f  the Indiana Bat, w o t i e  
sodatis,  Reading Pub. Mus. and Art Gallery Sci. Pubs., 12:3-68 (1962). 

9. Hall, J.S., and C.H. Blewett, Bat Remains i n  Ow2 PeZZets from Missouri, 
J. Mammal., 45(2):303-304 (1964). 

10. Humphrey, S .R., Status, Winter Habitat, and Mufuqmsnt of  the Endang~rai 
Indiana Bat, Muotis sodatis, Florida Science, 41(2):65-76 (1978). 

11. Humphrey, S.R., and S.J. Scuddcr, Tndianct Bat, J.N. Layne, ed., Inven- 
tory of r a m  and endangered hinta nf Florida. F l a .  Audubon Soc. and Fla. 
Defenders Environ., pp. 986-990 (1976). 

12. Humphrey, S.R., et al., S m e r  EwZog~j o f  the Endangered Indiana 
Bat. Fifth No. Amer. Symp. Bat Res., Texas Tech. Univ., Lubbock (1974). 

13. Humphrey, S.R., A.R. Richter, and J.B. Cope, S m e p  Habitat and EwtogEj 
o f  the Endangered Indiana Bat, m o t i s  sodatis. J. Mammal., S8(3):334- 
346 (1977). 

14. IBRT (~ndiana Bat R Pcnvery ~earrr), Indiana Bat Recoverlj Ptan , Draft . 
U.S. Fish and Wildlife Service (1975). 

15. LaVal, R., September, Missouri Department of Conservation, Columbia, 
personal communication (1979). 



16. LaVal, R.'K. , et a1 . , An Evaluation of the Status of Myotine Bats i n  t h e .  
Proposed Meramec Park and Union Lake Project Areas, Missouri. School of 
Forestry, Fisheries, and Wildlife, Univ. Of Missouri, Columbia (1976). 

17. LaVal;R.K., et al., Foraging Behavior and Nocturnal Act ivi ty  Patterns o.f 
Missouri Bats, with Emphasis on the  Endangered Species, ,Myotis sodal i s ,  
. J .  Mammal., 58(4):595-599 (1977). 

18. Lerg, J., September, Michigan Department of Natural Resources, Lansing, 
personal communication (1979). 

19. Mohr, C.E., The Status of Threatened Species of Cave-LIwelZing Bats ,  Bull. 
Nat. Speleo. Soc. , 34 :33-37 (1,972). 

20. Mumford, R. , October, Purdue university, West Lafayette, Indiana, personal 
communication (1979). 

21. Nordstrom, G.R., W.L. Pflieger, K.C. Sadler, and W.H. Lewis, Rare and 
Endangered Species o f  Missouri, Missouri Department of Conservation and 
U.S. Department of Agriculture -'Soil Conservation Service (1977). 

, 22. Richter, A.R. et al. , A Newly Discovered Concentration of Hibernating 
. Indiana Bat, Myotis sodalis, i n  Southern Indiana. J. Mammal., 59(1): 
191 (19781,. 

23. Roosa, D., December, Iowa Conservation Commission, Des Moines, personal 
communication (1'979). 

24. U.S. Fish and Wildlife Service, Endangered Spe&es, U.S. Department of 
Interior, Fish and Wildlife Service-Great Lakes Region (1977). 

25. U.S. Fish and Wildlife Se-rvice, Endangered and Threatened Wi ld l i fe  
and Plants . Federal Register, 44 (12) : 3636-3654 (1979). 

26. U.S. Fish and Wildlife Service, Draft Species Account: Indiana Bat., 
,unpublished. 

27. Whitaker, J.O., Jr., Bats o f  the Caves and Mines of  the Shawnee National 
Forest o f  Southern'1Z2inois with  articular ' Emphasis on Myotis sodalis, 
the Indicina Bat. U .S. Forest Servic.e  hawne nee National Forest) 

. Special Report (1975). 

28. Whitaker, J.O., Jr., MmaZs ,  Endangered,and Threatened Vertebrate Animals 
of Indiana, J.O. pitaker, Jr. and J.K. Gammon, eds., unpublished, Submit- 
ted to 1ndiana.Division Amer. Fish. Soc. and Indiana Acad. Sci., pp. 10-13 
(1977). . 



T H I S  PAGE 
WAS INTENTIONALLY 

L E F T  BLANK 
, 



, '  

2.1.6 Northern. Swif t  Fox (VuZpes veZoz , hebes)  

S t a t u s  

' T h i s  spec i e s  i s  l i s t e d  a s  endangered (U.S. F i sh  and W i l d l i f e  Se rv i ce ,  
1979) and, i s  ve ry  c l o s e  t o  e x t i n c t i o n .  

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

This  subspec ies  was formerly common from t h e  southern  p o r t i o n s  of  
B r i t i s h  Columbia, A lbe r t a ,  Saskatchewan, and Manitoba south t o  no r theas t e rn  
Utah, and t h e  no r the rn  p o r t i o n s  of Colorado, Nebraska, and Iowa (Goodwin 
and Holloway, 1976; U.S. F i sh  and W i l d l i f e  Se rv i ce ,  unpubl ished) .  

Presen t  D i s t r i b u t i o n '  

Now very  s p a r s e l y  d i s t r i b u t e d  w i t h i n  t h e  boundaries  of i t s  former range.  
I n  t h e  Midwe'st , i t  has  been s igh t ed  only i n  Nebraska. 

Habi ta t  

Swif t  fox h a b i t a t  c o n s i s t s  of open, shor t /midgrass  p r a i r i e s  (u .s .  
F i s h  and Wildl . i fe  Se rv i ce ,  unpubl ished) .  Occas iona l ly ,  dens a r e  excavated 
on a g r i c u l t u r a l  l ands  (Nebraska Game and Parks Commission, '1977). . However, 

. t h e s e  a r e  temporary, r e l a t i v e l y  shallow', and i n f r e q u e n t l y  used ( ~ i l g o r e ,  1969).  

Reasons f o r .  Decl ine 

The ~ e b r a s k a  Game and Parks Commission (1977) and Bunker (1940) r e p o r t  
t h a t  the 'mos t  probable  reason f o r  t h e  r a r i t y  of  t h i s  spec i e s  i s  t h e  use  of 
poisoned b a i t s  f o r  coyote  c o n t r o l .  Swift  foxes a r e  extremely s u s c e p t i b l e  t o  
b a i t e d  t r a p s  and w i l l  t a k e  t h e  b a i t  w i l l i n g l y  (Ba i l ey ,  1905).  Extensive con- 
v e r s i o n  of  g r a s s l ands ,  k i l l i n g  by farm implements, r o a d k i l l s ,  t r app ing ,  
shoot ing ,  and cap tu re  by dogs have a l s o  l ed  t o  t h e  endangerment of t h i s  
spec i e s  ( ~ e b r a s k a  Game and Parks Commission, 1977; Al len ,  1972; Ki lgore ,  1969).  

Management P l ans  

Although P r e s i d e n t i a l  o rde r  and EPA r e s t . r i c t i o n s  have r egu la t ed  p reda to r  
c o n t r o l  programs (Nebraska Game and' Parks Commi'ssion, 1977) ,  Blus e t  a l .  (1967) 
propose t l ia t  i n  o r d e r  t o  prevent  unnecessary k i l l i n g ,  t h e  pub l i c  should be more 
adequately informed of t h e  p l i g h t  of t h e  fox.  

I n  a d d i t i o n ,  b i o l o g i s t s  must cont inue  t o  s tudy i t s  s t a t u s ,  d i s t r i b u t i o n ,  
and ecology, a s  w e l l  a s  t o  p r o t e c t  p r i v a t e l y  owned land harbor ing  den s i t e s .  
( ~ e h r a s k a  G i m t  and Parks Commission, 1977).  



Table 7. Northern Swift Fox (Vulpes vezox hebes) Distribution in the Midwest 

State Counties Sighting Date Source 

Illinois 

Indiana 

Idwa 

Kansas 

Michigan 

Minnesota 

Missouri 

Nebraska Box But t,e, Dawes, Kimbali, 
Sioux ,1975-1979 7 

Sheridari 1973-1975 0 

McYherson 1966 3 

O h i o  , 

Wisconsin 



Em Countks where species 
reportedly occurs. 

Fig. 6.. Northern Swift .Fox Distribution in the Midwest 
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2.2  BIRDS 

2 .2 .1  Pe'rerzrine Falcon (FaZco o e r e a r i n u s )  

s u b s p e c i e s  - A r c t i c  p e r e g r i n e  f a l c o n  (F.P. t u n d r i u s )  
- 'American p e r e g r i n e  f.alcon (F.p. anatum) 

S t a t u s  

Both s u b s p e c i e s  a r e  endangered (u .s .  F i s h  and W i l d l i f e  S e r v i c e ,  1979) .  

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

FaZco p e r e g r i n u s  t u n d r i u s  - The A r c t i c  p e r e g r i n e  fo rmer ly  b red  i n  t h e  
t r e e l e s s  t u n d r a  o f  North America. from n o r t h e r n  Alaska and Canada t o  w e s t e r n  

.Greenland (Zimmerman, 1972) .  It migra ted  through t h e  c e n t r a l  and e a s t e r n  
United S t a t e s  t o  w i n t e r  i n  t h e  Gulf Coast  s t a t e s  o r  C e n t r a l  o r  South America 
(U.S. F i s h  and W i l d l i f e  S e r v i c e ,  1977). 

FaZco p e r e g r i n u s  matm - The American p e r e g r i n e  was o r i g i n a l l y  found 
sou th  of t h e  aforement ioned s u b s p e c i e s .  I t s  range  extended from t h e  t r e e  l i n e  
i n  n o r t h e r n  Alaska and Canada, where i t  i n t e g r a t e d  i n t o  t h e  range  of F .p .  
t u n d r i u s ,  s o u t h  t o  Mexico, Texas ,  and t h e  Gulf Coast  ( ~ i m e r m a n ,  1972) .  The 
w i n t e r i n g  grounds were a l s o  l o c a t e d  i n  t h i s  a r e a ,  a l though  b i r d s  from t h e  
n o r t h e r n  s t a t e s  and Canada moved s o u t h  (U.S. F i s h  and W i l d l i f e  S e r v i c e ,  1977) .  

P r e s e n t  D i s t r i b u t i o n  , 

F.P. t u n d r i u s  - P r e s e n t  d i s t r i b u t i o n  i s  s i m i l a r  t o  former d i s t r i b u t i o n .  

F.P. anatwn - T h i s  r a c e  i s  a lmost  e x t i r p a t e d  a s  a  b r e e d i n g  b i r d  e a s t  o f  
t h e  Rocky Mountains (Kaufman, 1976) .  Otherwise ,  i t s  d i s t r i b u t i o n  i s  s i m i l a r  
t o  what i t  fo rmer ly  was. 

Both s p e c i e s  e n t e r  t h e  Midwest d u r i n g  m i g r a t i o n .  

H a b i t a t  

These p r e d a t o r s  p r e f e r  open c o u n t r y  -- t u n d r a ,  p r a i r i e s ,  marshes ,  and 
meadows -- w i t h  a  wide view of t h e  sky and a  panorama below. Nes t ing  p l a c e s ,  
o r  eyries, are u s u a l l y  l o c a t e d  0 1 1  elevaler l  l e d g e s  o r  c l i f f s .  O c c a s i o n a l l y ,  . 
s k y s c r a p e r s  i n  l a r g e  c i t i e s  may p r o v i d e  s h e l t e r  f o r  b i r d s  in t roduced  i n t o  
t h e s e  a r e a s .  Such was t h e  c a s e  w i t h  a  female  who s u c c e s s f u l l y  b red  a t o p  t h e  

. Sun L i f e  I n s u r a n c e  B u i l d i n g  i n  Montreal  f o r  16 y e a r s  (Kaufman and Meng, 1975) .  



Reasons for Decline 

Although habitat destruct ion, illegal shooting, and collect ion of birds 
. . 

for falconry h'ave been factors, the primary cause.for decline has been 
reproductive failure. Long-lived pesticide residues concentrate in these, 
raptors,, since they are terminal consumers (i.e., at the top of the food chain). 
Res'idue concentration has led to increased adult mortality and reduced produc- 
tivity by altering reproductive mechanisms and causing eggs to become thin- : 
shelled. ' 

.. . 

' ~ana~ement Plans . . . 

At New York's Cornell University, experienced falconers, such as 
Tom Cade, are raising perektines under a captive breeding program started 
in 1970. The goal of this project is to release birds into areas where 
they are no longer found (Kaufman, 1976). ' By 1978,229 falcons had been 
raised and 133 released (wade, '1978). 

Other management proposals include reducing. pesticide contaminat ion of 
g r e y ,  forming international 'conservation ,agreements, initiating management'- 
oriented research, and establishing refuges around kn6Will eyries (U.3. F i s h  
and Wildlife Service, 1977). 

. . 



Table 8. Peregrine Falcon (FaZco peregrinus)  ~istribution in.the Midwesta' 
Subspecies: American peregrine falcon ( F . P .  anatwn)'and 

Arctic peregrine falcon- ( F . P .  tundr ius )  

State Counties Sight'ing Date Source 

. . 
Illinois ~o;~an 1 

Indiana - 
Iowa (breeding) Allamakee 

Kansas 

Michigan 

Minnesota Cottonwood, Coo.k, Dakota, 
Hennepin, Winona' 1.962-1938 

Missouri .Atchison, Boone, Buchanon, 
Chariton, Clay, Gasconade', 
Holt,, Jackson, Linn, ~ivin~ston, 

' McDonald, Miller, Morgan, 
< - Nodaway, Pettis, St. Louis, 

Vernon 6 

Nebraska 
,. . 

Ohio , 

Wisconsin Ashland, Bayfield, Brown, 1972-197'9 . c F  

Burnett, Columbia, Dodge,. 
Eau Claire, Iowa, Kenosha, 
Manitowoc, ~ilwaukee, Outagamie, 

. Ozaukee, Pierce,' St. Croix, 
Taylor, Waupaca, Wood 3 

aAlthough these are the counties in which migrating peregrine falcons Kave 
been observed, they may potentially be found in any county within the 
study area. 



Fig. 7. Peregrine Falcon~Distribution in the Midwest 
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2.2.2 Bald Eagle  (Ela l iaeetus  ~ e u c o c e p h a l u s  ) 

S t a t u s  

Th is  s p e c i e s  i s . e n d a n g e r e d  i n  most of t h e  conterminous  Uni ted S t a t e s  
and t h r e a t e n e d  i n  Washington,  Oregon, Minnesota,  Wisconsin ,  and Michigan (U.S. 
F i s h  and W i l d l i f e  S e r v i c e ,  1979) .  

I n  1975, t h e  Wilson O r n i t h o l o g i c a l  S o c i e t y  e s t i m a t e d  t h e r e  were 3000 
b a l d  e a g l e s  b r e e d i n g  i n  t h e  conterminous Uni ted S t a t e s  and 35,000-60,000 on t h e  
e n t i r e  North American c o n t i n e n t  ( ~ r a h a m ,  1976) .  Data from 1977 i n d i c a t e d  398 
o'ccupied n e s t s  ( i . e .  b r e e d i n g  p a i r s )  i n  Iowa, Kansas,  M i s s o u r i ,  and Nebraska 
wa ads en, 1977) .  

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

According t o  B u l l  and Farrand (1977) and Hamerstrom e t  a l .  (19751, 
t h e  b a l d  e a g l e  was fo rmer ly  found throughout  North America. 

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

This  r a p t o r  i s  p r e s e n t l y  b reed ing  throughout  Alaska ,  Canada, and much 
of t h e  con t iguous  u n i t e d  S t a t e s  ( ~ a r s h a l l  and ~ i k k e r s o n ,  1976; U.S. F i s h  and 
W i l d l i f e  S e r v i c e ,  1977) .  

It w i n t e r s  i n  a  1arge.number o f  s t a t e s  i n  area 's  where food ( c o n s i s t i n g  
p r i m a r i l y  o f  f i s h )  i s  p l e n t i f u l .  (Lerg, .  1979; Sou thern ,  1963; U.S. F i s h  and 
W i l d l i f e  S e r v i c e ,  1977,). 

The b a l d  e a g l e  can  be  found throughout  much of  t h e  Midwest ( s e e  F i g .  8 ) .  

H a b i t a t  

Th i s  l a r g e  b i r d  o f  p rey  i s  a s s o c i a t e d  w i t h  r i p a r i a n  h a b i t a t s  t h a t  have 
minimal human i n h a b i t a t i o n .  Nest ing s i t e s  v a r y  t remendously ,  depending upon 
t h e  s p e c i e s  of t r e e s  w i t h i n  t h e  p a r t i c u l a r  a r e a  (Snow, 1973) .  For example, 
i n  Minnesota,  80-90% o f  t h e  n e s t s  a r e  l o c a t e d  i n  l a r g e  red (PiYt2.f~ r e s i n o s a )  
and w h i t e  p i n e s  (P. s t r o b u s )   athi his en, 1968; MDNR, 1976) .  However, t h e  
U.S. F i s h  and W i l d l i f e  S e r v i c e  (unpubl i shed)  s t a t e s  t h a t ,  accord ing  t o  
Her r ick  (1924) ,  sycamore ( P l a t a n u s  s p p . )  and shagbark h i c k o r y  ( C a q a  l a c i n -  
i o s a )  [ s i c ]  were t h e  p r e f e r r e d  n e s t i n g  s i t e s  a long  Lake' E r i e .  

'More i m p o r t a n t l y ,  n e s t  s i t e s  a r e  charac te r i . zed  by t h c  f o l l o w i n g  e l e -  
ments:  a  c l e a r  f l i g h t  p a t h  t o  a  c l o s e  p o i n t  on t h e  body,of  w a t e r ,  t h e  
presen'ce of good p e r c h i n g  t r e e s ,  an  open view of  t h e  su r rounding  a r e a ,  and 
p rox imi ty  t o  w a t e r  h a r b o r i n g  adequa te  f i s h  p o p u l a t i o n s  (Snow, 1973) .  



Habitat requirements during winter are somewhat different. Northern 
eagles that migrate southward tend to congregate along rivers or lakes where 
water remains ice-free and wherever food is ayailable, commonly around 
waterfalls, rapids, dams, and warm water outflows from power plants (Faanes, 
1976; Ionen, 1973; Southern, 1963; 1964; Spencer, 1976). 

Reasons for Decline 

Loss of feeding and nesting sites due to man's activities have been.a 
major factors in reducing this population. Pesticide contamination has also 
posed serious threats by causing direct mortality and by interfering with . 

egg hatchability (Graham, 1976; U.S. Fish and Wildlife Service, 1977). 
Others reasons for decline include human disturbance, illegal shooting, and 
electrocution (~amerstrom et al., 1975). 

Management Plans 

Many management and .conservation strategies have bean proposed fnr 
this species. Mathisen (1968) states that the official policy of the U.S. 
Fnrest Service prohibits all timber management activities within 132 feet . 

of a nest tree and establlsties a b u r l t i -  zone of at least 660 feet during 
the nesting season. 

Similarly, Hamerstrom & al. (1975) recommend establishment of refuges 
to protect nesting eagles. In addition, they advocate research and educational 
programs, and introduction efforts, and encourage the elimination of all harm- 
ful activities associated with this bird of prey (e.g., shooting, trapping, 
and poisoning). 

In accordance with these recommendations, the Patuxent Wildlife Research 
Center in Maryland has developed facilities for the propagation of this eagle 
(SIIOW, 1973; Dunoban, 1978). Furthermore, the National Wildlife Federation, 
aided by a grant from Exxon Corporation, has established Lhe Raptor Infor- 
mation Center. Its functions are to identify and protect habitat, to collect 
and distribute pertinent literature, and to encourage research and annual 
censuses (U.S. Fish and Wildlife Service, unpublished). 



Table 9. Bald Eagle (Haziaeetus ZeucocephaZus) Distribution in the Midwest 

. . -  . . Sighting 

State Count ies Date Source 

, . Illinois 
1 (breeding) Union, Williamson . . 

(wintering) Brown, Cass, Christian, 
Franklin, Grundy, Henderson, 
Jefferson, Jersey, Johnson, 
-LaSalle, Madison, Mercer, 
Monroe, Morgan, Peoria, Pike, 
Putnam, St. Clair, Sangamon, 
Schuyler, Scott, Tazewell, 
Union 

Fulton, Jackson, Jo Daviess, 
Marshall, Mason, Aandolph, Rock ' 

Island, Whiteside, Williamson, 
Wood ford 

, . Adams, Alexander, Calhoun, 
Carroll, Hancock 

Greene, Menard, Pulaski 

Clinton, Fayette 

Wi 11 

Indiana 
(wintering) Bartholomew, Fulton, Gibson, 

Jennings, Johnson, .Marshall, 
Morgan, Scott, Starke, 
Vanderburgh, White 

Brown, Jackson, Jasper, 
Monroe, Posey 15, 27 

. . 
Pulaski 15 

Iowa 
(wintering) Along t h e  Des Moines i11d 

Mississippi ~ivers ' 21 

Kansas 
(wintering) Atchinson, Barton, Chase, 1978-1979 

Cherokee, Cheyenne, Clark, 
Clay, Coffey, Douglas, Ellis, 
Ellsworth, 'Finney, Geary, 
Gray, Greenwood, Hamilton, 
Hodgeman, Jefferson, Jewell; 
Kearny , Kingman, Lincol-n, 
Linn, Lyon, Marion, Mitchell, 
Montgomery, Morris, Morton, . 
Neosho, Norton, Osage, 
Osborne, Pawnee, Phillips ,, 
Pottawatomie, Reno, Republic, 

1 Riley, Rooks, Russel,l., Saline, 
Seward, Stafford, Tregp, 
Wallace, Waubaunsee 



Table 9. (~ont'd) 

State Counties 
Sighting 
Date Source 

~ichigan ' . 

(breeding) Alcona, Alger, Alpena, Baraga, 
.Benzie, Cheboygan, Chippewa, 
Crawford, Delta, Dickerson, 
Gogebic, Houghton, Iosco, Iron, 
Kalkaska, Keweenaw, Luce, 
Mackinac, Manistee, Marquette, 
Mason, Menominee, Missaukee, 
Montmorency, Muskegon, Newaygo, 
Ogemaw , Ontonagon, Oscoda, 
Otkego, Roscomrnon, Saginaw 
Schoolcraft 

Bay, Cenesee; Grand Traverse, 
Kent, Lake, ' ~ecosta, dantcal~, 
Ottawa, Tuscola, Wexford 

T . ~ ~ l . ; i n a u ,  Oceana, Presque Isle 

Clare, Emet 

(wintering) Alcona, Allegan, Alpena, Berrien, 
Calhoun, Cheboygan, Chippewa,. Clare, 
Crawford, Dickinson, Emmet, 
Gogebic, Houghton, Iosco, Iron, 
'Manistee, Mason, Mecosta, 
Menominee, Monroe, Muskegon, 
Newaygo, Ontonagon, Oscoda, 
Presque Iele, Rsacommon. 
Saginaw, SL. Clair , Schoo1c.raft 19'69-ig79 13 

Minnesota 
(breeding) Aitkin, Becker, Beltrami, Carlton, 

Clearwater, Cook, Hubbard, Itasca, 
Lake, Pine, St. Louis 

Chisago, ~ o o c l ~ i c h i n g , ,  Lake of the 
Woods, Roseau . 

Cass, Crow Wing 

(wintering) Dakota, Goodhue, Houston, 
Shrr turne, Wsbashs, 
Washington, Winona 

Missouri 
(breeding) Camden, Harrison, Hickory 

(wintering) ' Atchison, Barry, BaLrs, 
Benton, Bollinger, Boone, 
Buchanon, Butler, Callaway, 
Camden, Carroll, Carter, 
Cedar, Chariton, Clark, Clay, 
Clinton, Cole, Cooper, Dade, 
Dent, Franklin, Gasconade, 



Table 9. (Cont'd) 

State Counties 
Sighting 
Date Source 

Nebraska 
(wintering) 

Ohio 
(breeding) 

(wintering) 

Wisconsin 
(breeding) 

Greene, Henry, Hickory, Holt, 
Howard, Howell, Jackson, Laclede, 
Lafayette, Lewis, Lincoln, Linn, 
Livingston, Macon, Marion, ' 

Miller, Moniteau, Montgomery, 
Morgan, Nodaway, Oregon, Osage, 
Ozark, Phelps, Pike, Platte, 
Polk, Pulaski, Ralls, Randolph, 
Ray, Reynolds, Ripley, St. Charles, 
St. Clair, St. Louis, Ste. Genevieve, 
Saline, Shannon, Stoddard, Stone, 
Taney, Texas, Vernon, Warren, Wayne 

Along the Missouri, ~iobrara, 
Platte, and Republican.Rivers 

Erie, Ottawa, Sandusky 

Ashtabula, Lucas 

Huron 

Clermont 

Hami 1 ton 

Ashland, Barron, Bayfield, Burnett, 
Douglas, Florence, Forest, Iron, 
Langlade, Lincoln, Marinette, 
Oconto, Oneida, Polk, Price, 
Sawyer, Taylor, Vilas, Washburn 

Dunn, Grant, Shawano 

Marathon, Rusk 

(wintering) Buffalo, Crawford, Grant, 
Lacrosse, Pepin, Pierce, 
Trempealeau, Vernon 

St. Croix 



mj Counties where h d i n g  - - bald eagles reportedly occur. 

Counties where wintoting 
bald eagles reportedly occur. 

General area in which wintering 
bald eagles reportedly occur. 

Fig. 8. Bald Eagle Distribution in the Midwest 
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2.2,. 3 Eskimo cur lew (Nwnenius b o r e a t i s )  . 

S t a t u s  

Th is  s p e c i e s  i s  l i s t e d  a s  endangered (u . s .  F i s h  and W i l d l i f e  S e r v i c e ,  
1979) .  Although it was r e p o r t e d  t o  be e x t i n c t  i n  1929 (weston and Wil l iams,  
1965) a  few o b s e r v a t i o n s  o f  t h e  eskimo cur lew have been made s i n c e  t h e n .  
Migrants  have been r e p o r t e d  i n  Texas by Williams (19591, Emanuel (19611, and 
Webster (1963) .  Other  s i g h t i n g  l o c a t i o n s  i n c l u d e  South C a r o l i n a  and New 
J e r s e y  (weston and Wi l l i ams ,  19651, t h e  West I n d i e s  (WES, 19771, and Massachu- 
s e t t s  ( ~ a r s h a l l  e t  a l . ,  1975) .  

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

This  s h o r e b i r d  fo rmer ly  b red  i n  t h e  Mackenzi.e D i s t r i c t  o f  Canada and 
win te red  i n  Pa tagon ian  Argen t ina .  Migratory  r o u t e s  d u r i n g  t h e  f a l l  fo l lowed  
t h e  A t l a n t i c  C o a s t ,  whereas t h o s e  i n  s p r i n g  extended through t h e  Grea t  P l a i n s  
o f  t h e  Uni ted S t a t e s  ( ~ e n t ,  1929) .  

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

Unknown. Unless  e x t i n c t ,  t h e  d i s t r i b u t i o n  i s  probably  s i m i l a r  t o  what 
i t  once was. Although t h e  Eskimo cur lew h a s  no t  been r e c e n t l y  s i g h t e d  i n  t h e  
Midwest, i t  h a s  been observed d u r i n g  m i g r a t i o n  i n  o t h e r  s t a t e s  a f t e r . 1 9 5 9 .  
S ince  t h e  b i r d  f l i e s  o v e r  t h e  s tudy  a r e a  o n l y  d u r i n g  i t s  s p r i n g  m i g r a t i o n ,  
t h e ,  p o s s i b i l i t y  remains  t h a t  i t  may be  found h e r e .  I n  o t h e r  words,  i t  i s  
b e l i e v e d  t h a t  t h i s  s h o r e b i r d  h a s  po t  been e x t i r p a t e d ,  but. i s  s o  r a r e  t h a t  few 
o b s e r v a t i o n s  have been made. 

H a b i t a t  

Apparent ly  h a b i t a t  w i t h i n  . t h e  c o n t i n e n t a l  U .  S.  i s  n o t  a  c r i t i c a l  f a c t o r .  
However;records i n d i c a t e  t h a t ' o c c a s i o n a l  m i g r a n t s  have been s p o t t e d  f e e d i n g  
i n  t h i s  c o u n t r y .  I n  t h e s e  i n s t a n c e s ,  l-iabitat h a s  c o n s i s t e d  o f  sand f l a t s  and 
b a r s ,  g r a s s y  f i e l d s ,  and s a l t  f l a t s  (weston and Wi l l i ams ,  1965; Hagar and 
Anderson, 19771. .  

Reasons f o r  D e c l i n e  

The most i n f l u e n t i a l  f a c t o r  r e l a t e d  t o  t h e  p r e s e n t  s t a t u s  o f  t h e  
cur lew h a s  been market h u n t i n g .  I n  a  p l i g h t  s i m i l a r  t o  t h a t  of t h e  passenger  
p igeon ( E c t o p i s t e s  m i g r a t o r i u s ) ,  m i l l i o n s  were r u t h l e s s l y  s l a u g h t e r e d  i n  t h e  
l a t e  1800s ( ~ a n k o ,  1377; Dent,  1929) .  

Many o t h e r  f a c t o r s  have p u r p o r t e d l y  c o n t r i b u t e d  t o  t h e  endangerment o f  
t h i s  s p e c i e s .  Crop c u l t i v a t i o n  and m o d i f i c a t i o n  of g r a s s l a n d  h a b i t a t  on t h e  
w i n t e r i n g  grounds and a l o n g  t h e  s p r i n g  m i g r a t o r y  r o u t e  have been sugges ted  by 
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Cooke (1910) ,  Wetmore (1926) ,  Bent (1929),  Todd (.1963), and Ris ing  (1974).  
Severe weather du r ing  migra t ion  may have a l s o  been a ' f a c t o r ,  a s  suggested by 
Townsend and Al len  (1907) .  

Management Plans 

Besides f u l l  p r o t e c t i o n  from hunt ing ,  t h e  Canadian W i l d l i f e  Serv ice  
i s  a l e r t  t o '  any i n f o r m a t i o n ' r e g a r d L g  t h e  p re sen t  s t a t u s  of  t h i s  r a r e  b i r d  
(Vincent ,  1969).  

P r o t e c t i v e  measures proposed f o r  t h i s  shoreb i rd  inc lude  surveys t o  
l o c a t e  breeding and w i n t e r i n g  popula t ions  and complete p r o t e c t  ion from'any 

' 

p o s s i b l e  d i s turbances '  (Bureau of  Sport  F i s h e r i e s  and W i l d l i f e ,  1973).  . . 

Tab 1.0 10. Eslr.imr~ C i . 1 ~  1 PW (Nirn.enhi.9 horealis ) 
~ i s t r i b u t  ibn  i n  t h i  ~ i d w e s e  

S t a t e  Counties s i g h t i n g  Date Source 

I1 1 ino  is 

Ind iana  

. Iowa 

, Kansas . 

Michigan 

Minnesota . . 

Missouri  

Nebraska 

Ohio 

Wisconsin 



E E I  Counties where species 
has been observed. * 

Fig. 9. Eskimo Curlew Distribution in the Midwest 
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, 2 .2 .4  ~ i r t l a n d ' s  Warbler (Dendroica  k i r t t a n d i i )  

. .. . . .  . . 
. . 

S t a t u s  . . 
" . , 

T h i s  s p e c i e s  i s  endangered (U.S. F i s h  and W i l d l i f e  S e r v i c e ,  1979) .  
The a d u l t  p o p u l a t i o n  h a s  f l u c t u a t e d  around 200 p a i r s  s i n c e  1971  el, 1979) .  

Former D i s t r i b u t i o n  ' 

According t o  Vincent (19661, t h e  former range  was undoubtedly  more 
widespread t h a n  i t  i s  today .  He s t a t e s  t h a t  t h e r e  a r e  r e c o r d s  of o b s e r v a t i o n s  
i n  Minnesota ,  O n t a r i o ,  l l l i n o i s ,  M i s s o u r i ,  and V i r g i n i a ,  a l l  of  which a r e . o u t -  
s i d e  t h e  expec ted  m i g r a t i o n  r o u t e  to. t h e . p r e s e n t  b r e e d i n g  grounds.  

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

T h i s  w a r b l e r  p r e s e n t l y  b r e e d s  i n  a  few c o u n t i e s  i n  n o r t h e r n  Michigan.  
It may a l s o  be  found o c c a s i o n a l l y  i n  Wisconsin and i n  Quebec and O n t a r i o ,  
Canada ( ~ ~ e ' l ,  1979) .  Win te r ing  h a b i t a t  i s  r e s t r i c t e d  t o  t h e  Bahama I s l a n d s  
(Vincen t ,  1966) .  

'The b r e e d i n g  h a b i t a t  of t h i s  ground-nest ing b i r d  c o n s i s t s  e n t i r e l y  o f  
dense  8-21 y e a r  o l d  (2-6m h i g h )  j ack  p i n e  ( P i n u s  b a n k s i a n a )  s t a n d s  r e s u l t i n g  
from f o r e s t  f i r e s ,  c o n t r o l l e d  burn ing ,  o r  a r t i f i c i a l  p l a n t i n g s .  Such s t a n d s  a r e  
g e n e r a l l y  30 h e c t a r e s  ( h a )  o r  l a r g e r  and i n t e r s p e r s e d  w i t h  many smal l  openlngs  
( ~ a d t k e  and Bye l ich ,  1963; U.S. F i s h  and W i l d l i f e  S e r v i c e ,  unpubl i shed) .  It i s  
i n t e r e s t i n g  t o  n o t e  t h a t ,  w i t h  few e x c e p t i o n s ,  a l l  n e s t s  have been found, on 
s o i l s  t h a t  c o n s i s t  o f  h i g h l y  permeable g r a y l i n g  sand (KWRT, 1976) .  

The p r e f e r r e d  w i n t e r i n g  h a b i t a t  i s  n o t  known. However, Radabaugh 
(1974) s u g g e s t s  t h a t  t h e s e  s o n g b i r d s  may u s e  t h e  low broad-leaved s c r u b  
p r e v a i l i n g  on t h e  Bahama I s l a n d s .  

Reasons f o r  Dec l ine  

Warbler p o p u l a t i o n s  have d e c l i n e d  due t o  l o s s  o f  t h e  s p e c i a l i z e d  
h a b i t a t s  they  r e q u i r e  and due t o  p a r a s i t i s m  of t h e  n e s t s  by brown-headed 
cowbirds (MoZothms a t e r )  (Vincen t?  1966.). One o t h e r  l i m i t i n g  f a c t o r ,  a s  y e t  
u n i d e n t i f i e d ,  o c c u r s  d u r i n g  m i g r a t i o n  o r  on the w i n t e r i n g  grounds--approx- 
i m a t e l y  t h r e e f o l d  more b i r d s  f l y  s o u t h  i n  t h e  f a l l  t h a n  r e t u r n  i n  t h e  s p r i n g  
(KWRT, 1976).  



Management Plans 

To reach the Recovery Team's goal of increasing the'population from 
211 to 1,000 pairs, management efforts must be aimed at producing large 
expanses of suitable habitat (~yel, 1979; KWRT, 19766). In 1957, the Michigan 
Department of Natural Resources set aside 3,100 ha to be managed specifically 
for the species (~a~field, 1978). Similar efforts have been undertaken by 
the U.S. Forest Service in 1961, which set aside 1,700 ha in Michigan's Huron 
National Forest (~adtke and Byelich, 1963; Mayfield, 1963). 

Other .management efforts have concentrated on cowbird parasit ism. 
Since its. start in.1972, cowbird trapping has been an overwhelming success. . 

Prior to such control, warbler nesting succe'ss averaged 1.4 fledgl.ings/pair. 
Today the success rate is 4 fledglings/pair (u.s. Fish and Wildlife Service, 
unpublished). Parasitism has dropped from approximately 70% to under 5% 
(~a~field, 1978). 

Other proposed measures include more complete studies on breeding 
'habitat requirements (such as those being conducted by the North Csntral 
Forest Experiment Station in ~f j . r l~~eswca) .  Further research and protection 
along the migration route and on the'wintering grounds are also needed 
(J. Probst, personal ~o&~nication; U.S. Fish and' Wildlife Service, 1979). . 



Table 11. Kirtland's Warbler (Dendroica kirttandii) Distribution 
in the Midwest 

Sighting 
State Counties Date Source 

Illinois 

Indiana 

Iowa 

Kansas 

Crawford, Iosco, Kalkaska, 
Montmorency, Ogemaw, Oscoda, 
Otsego, Presque Isle, Roscommon, 
Wexf ord 1961-1979 

Alcona, Alpena 

Clare 

Mis saukee 

Minnesota 

a Missouri 

- ,  Nebraska 

Ohio 

Wisc0nsi.n Jackson 7, 8 



Fig. 10. Kirtland's Warbler Distribution'in the Midwest 
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2 ,2 .5 ,  Whooping Crane (Crus  americana ) 

S t a t u s  

.Endangered (u . s .  F i s h  and W i l d l i f e  S e r v i c e ,  1979): A f t e r  r e a c h i n g  a  low 
p o i n t  of 21 b i r d s  i n  1941, t h e  p o p u l a t i o n  h a s  now grown t o  108 ( S a y r e ,  1979; 
WCRT, 1977).  

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

The h i s t o r i c  b r e e d i n g  range appears  t o  have been a  narrow b e l t  . 
from c e n t r a l  I l l i n o i s  through n o r t h e r n  Iowa, wes te rn  Minnesota ,  n o r t h e a s t e r n  
North Dakota, and t h e  s o u t h e r n  p o r t i o n s  of Manitoba, Saskatchewan, and 
A l b e r t a .  

Another p o p u l a t i o n ,  b e l i e v e d  t o  have been nonmigratory ,  e x i s t e d  i n  
southwestern  L o u i s i a n a  p r i o r  t o  i t s  e x t e r m i n a t i o n  i n  1948'. 

A t h i r d  i s o l a t e d  b r e e d i n g  p o p u l a t i o n ,  t h e  on ly  w i l d  p o p u l a t i o n  t h a t  
h a s  managed t o  s u r v i v e ,  was d i scovered  i n  1954 i n  Wood B u f f a l o  N a t i o n a l  Park ,  
Northwest T e r r i t o r i e s ,  Canada ( ~ ~ ~ ~ , . 1 9 . 7 7 ) .  

H i s t o r i c a l l y ,  t h e r e  were f o u r  d i f f e r e n t  m i g r a t i o n  r o u t e s .  The. two most 
impor tan t  were t h e  one between Louis iana  and t h e  n e s t i n g  grounds i n  I l l i n o i s ,  
Iowa, Minnesota,  North Dakota,  and ~ a n i t o b a  and t h e  ,one between Texas and t h e  
R i o  Grande d e l t a  r e g i o n  t o  t h e  n e s t i n g  grounds i n  North Dakota and t h e  Canadian 
p r o v i n c e s  ( A l l e n ,  1952) .  The t h i r d  r o u t e ,  ex tend ing  a c r o s s  t h e  Appalachkans 
t o  t h e  A t l a n t i c  seaboard ,  was probably  i n s i g n i f i c a n t .  The l a s t  p a t h  fol lowed 
t h a t  of t h e  s a n d h i l l  c r a n e s  (Crus  c a n a d e n s i s )  from t h e  n o r t h e r n  Rocky Mountains 
of Montana and Idaho i n t o  Mexico (WCRT, 1977) .  

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

. A f l o c k  o f  74 b i r d s  b r e e d s  i n  Wood B u f f a l o  N a t i o n a l  P a r k ,  Northwest 
~ e r r i t o r i e s ,  Canada and w i n t e r s  on t h e  Gulf Coast  of Texas ( V i n c e n t ,  1969) .  
An a d d i t i o n a l  f l o c k  of 9  b i r d s  h a s  been e s t a b l i s h e d  i n  Grays Lake N a t i o n a l  
W i l d l i f e  Refuge (1daho) ;  t h e s e  b i r d s  w i n t e r  a t  Bosque d e l  Apache N a t i o n a l  
W i l d l i f e  Refuge ( ~ e w  ~ e x i c o ) .  The remaining 25 b i r d s  a r e  c a p t i v e  ( s a y r e ,  
1979) .  

H a b i t a t  

Breeding h a b i t a t  i s  l a r g e l y  muskeg i n t e r s p e r s e d  w i t h  b l a c k  ~ p r u c e  
( P i c e a  m a r i m ) ,  tamarack ( L d x  z a r i c i n a ) ,  and wi l lows  ( S a z i x  s p p . )  (U.S. 
F i s h  and W i l d l i f e  S e r v i c e ,  unpubl i shed ;  WES, 1977.). Win te r ing  h a b i t a t  
c o n s i s t s  of s a l t  marshes  on which s a l t  g r a s s  ( D i s t i c h Z i s  s p i c a t a ) ,  s a l t w o r t  
( B a t i s  mar i&ima) ,  popping cane ( S p a r t i n a  a l t e r n i f t o r a )  and.  s i m i l a r  s p e c i e s  
grow. ~ c c a s i o n a l l ~ ,  whoopers may e n t e r  t o  feed  ' i n  t h e  sandy ,' g e n t l y  r o l l i n g  
Oak-Redbay (Quercus 8 P p .  - Perwsa b o ~ b o m i a )  up,loods a d j a c e n t  t o  t h e s e  marshes . 
(wCRT, 1 9 7 7 ) .  



The major requirement in habitat se,lection, particularly during , 

migration, is an open expanse for nightly roosting. Frequently, whoopers 
will use sand or gravel bars in .rivers, lakes, or reservoirs, (u.S. Fish and . 
Wildlife Service, 1978). 

Reasons for Decline 

Many factors have been responsiblc for the endangerment of C. mericana. 
Alteration/loss of habitat (from agriculture, dams, housing developments, and 

. mining), shooting pressure, collision with power lines, and adverse weather . 
have been detrimental (Flanery, 1979; U.S. Fish and Wildlife Service, 1978; 
Vincent, 1969; WCRT., 1977). Increased disturbance from human settlement has 
also been important. For instance, whooping cranes shun areas of human dis- 
turbance even though the habitat is suitable ( 1 1  S Fish and Wildlife Cervicc, 
unpub 1 ished ) . 

Strict adherence to traditional hreeding areas., migratory routes, 
and wintering grounds has left little possibility of pioneering new regions. 
With such limited numbers; populations can only grow slowly, owing to the low 
reproductive potential of the birds and their susceptibility to natural 
mortality factors (e.g., sibling aggression, food scarcity, fire) (WKCT,  
1977). 

Potential problems facing the crane include oyster shell dredging, 
which increases water turbidity and adversely affects invertebrate prey 
populations, and contact with hazardous materials on the heavily indus- 
trialized Texas Gulf Coast (WRCT, 1977). 

Management Plans 

Research and management for the whonper are quite extensive. The WCRT 
(1377) i . tpur  l s  L h a L  surveys,' research, and management are being conducted on 
both the breeding and wintering grounds. In addition, numerous agencies are 
monitoring migrations and carrying out propagation and research programs with 
captive individuals. The Internationalcrane Foundation in Wi'sconsin and the 
Patuxent Wildlife Research Center in Maryland are two such agencies studying. 
captive cranes. One unique effort of the Patuxent Wildlife Research Center 
is a cross-fostering of whooping cranes by .sandhill cranes (C. cana- 
d e n s i s ) .  The goal of this project is to establish an additional independent 
population at Grays Lake National Wil.dl.iEe Refuge in Idaho so that a siugle' 
calamity could not destroy the entire populatian (Kuyt, 19761. 

In addition to the above, a $7.5 million trust fund has been estab- 
1"ished to protect whooper habitats along the Platte River in Nebraska. 
Customers of the area's rural electric power companies are being billed 
to support this project (~ndiana~olis Star, 1979). 

Finally, education and publicity are also playing a great role in 
saving this endangered species (walkinshaw, 1973; WCRT, 1977). 



Future' management =onsideratioix include the continuation of large- 
scale rearingjcross-fo~tering programs, establishment of additiona.1 refuge 
areas and continuation of publicity programs. (~ureau 6f'sport Fisheries 'and 
wildlife, 1973; U;S. F.ish and Wildlife Service, unpublished). . . 

classification Criteria for Whooping Crane Observations 

Sightings listed in the whooping. crane distribution data  able 11) 
are classified according to three observation criteria as follows. 

V-erified observations are those made by a state or federal biologist 
or officer or any other qualified personnel (e.g.,' trained ornithologist 
or experienced birdwatcher). 

Probable observations are those made by unqualified personnel. How- 
. .  ever, details, consistency, and reliability seem to identify the' birds as 

whooping cranes. To be classified as such, the sighting must meet each of the 
following requirements of the U.S. Fish and Wildlife Service: "(1) location 
of sighting 'is within normal migration corridor and.is an approp,riate site for 

' 

whoopirig cranes, ( 2 )  date of sighting is within period of migration, .(3) 
accurate physical description, ( 4 )  xiumber of birds is reason'able, (5) 
behavior of the'birds does not e.liminate whooping cranes, and (6) good 
probability that observer would provide reliable report." 

Unconfirmed observations are those made by unqualified personnel 
with details, consistency, and/or reliability in question. Such sightings 
do not meet a.ll of the six aforementioned criteria. 



Table 12. :Whooping Crane (Cms amer&xna) Distribution in the Midwest 

Sighting . 

State Counties Date Source 

Illinois 

Indiana 

Iowa 

Ka,nsas (verified Cloud; Decatur, Graham, Jewel1 
observationsa) Meade, Pawnee, Phillips, Pratt, 

Rawlins, Rice, Russell, Trego 1962-1978 15 

Barton, Stofford 10, 15 

Reno 10 

(probable ' 

observat ionsa) 

(unconfirmed 
observationsa) 

Michigan 

MinnesoLa 

Missouri 

Nebraska (verified 
. observationsd) 

(probabl,e ' . ' 
observat ionsa) 

Rnrber, Harper . 1978 15 

. , 

Atchison, Butler, Clark, 
Ellsworth, Finney, J e h n s n n ,  
Sedgwick,  hawn nee' 1975-1978 15 

Kittson ' .  1978 4 

Adams, Dawson. Keya Paya, 
Loup, Valley,.Webster 10 

Cherry, Che'yenne, Frontier, 
Furnas, Grant, Hamiltnn, Hitch- 
cock, Keith 19411-1979 15 

Blaine, Brown, .Buffalo, Custer, 
Franklin, Gosper, Hall, Harlan, 
'~e'arne~, Phelps, ~ o c k ,  Sherman, 
Thomas 1959-1979 10, 15 

Hayes, Howard, Lincoln 1976-1978 15 

(unconfirmed Lancaster 
observationsa) 

Ohio 

Wisconsin 

aSee text for classification criteria for whooping crane observations. 



Fig. 11. Whooping Crane Distribution in the Midwest 
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2.3 FISH 
. . 

2.3.1 Blue Pike.(Stizostedi~n vitrewn gzaucwn). 

Status 

This species is endangered (u.s. Fish and Wildlife Service, 1979). 
Once an important commercial species of.Lakes Erie and 'Ontario, the blue pike 
is now rare and possibly extinct (u.s. Fish and Wildlife Service,. 1977). In 
fact, the Blue Pike Recovery Team has reported it as extinct (s. Smith, 
personal communication). 

Originally this fish was thought to be a separate species (Stizostedion 
gzaucwn). However, the blue pike (or blue walleye) is now officially recognized, 
along with the yellow walleye (S.V. vitrewn), to be distinct subspecies of the 
walleye (S. vitrewn) (Scott and Crossman, 1973). Some experts believe, however, 
that S.V. g~aucW7I is just a color variation of the walleye (S. vitrewn). 

The grey-blue walleyes of Lake Nipissing, Ontario have long been consi- 
dered by some to be blue pike. Accor'ding to information available to Scott and 
Crossman (19731, this hypothesis can-n.either be proven nor rejected. One inter- 
esting fact is that the grey-blue walleyes occur more frequently during years 
in which yellow walleyes dominate the fishery (Scott and Crossman, 1973): 

. Former Distribution. 

Formerly found throughout Lakes Erie and Ontario and the lower NiagaSa 
River. Its occurence in Lake Nipissing, Ontario is debatable (~cott and Cross- 
man 1973). 

Present Distribution 

Now rare in Lllose arcas menti.oned under Former Distribution. 

Habitat 

The blue pike has been found in the cool, deeper waters of the previously 
mentioned lakes (u.s. Fish and Wildlife Service, 1977). Critical habitat within 
Lake Erie ranges in depLh from 20 to 150 feet with water temperatures below 7 0 " ~  
(BPRT, 1975). 

Reasons for Decline 

With the deteriorating physical., chemical, and liiological environment 
within these two Great Lakes, conditions have become unfavorable for the 
survival uf egg3 and yoling. ~evere'ox~gen depletion i'n Lake Erie ha.s been 



an obvious contributing factor (U.S. Fish and Wildlife, Service, 1977). 
Other reasons for decline include overharvesting and, possibly, sea lamprey 
(Petra$jzon mar*inus) parasitism (~nge1,.1978). 

Management Plans , 

In 1969, a pair of Stizostedion, believed to be blue pike, spawned in 
a Pennsylvania hatchery. Nine thousand of the fry were later transferred to 
a hatchery in South Dakota. In addition, some of the Pennsylvania fingerlings 
were introduced into an isolated lake in northern Minnesota (u.s. Fish and 
Wildlife Service,'l977), but it is unknown into'which lake that introduction 
occurred. 

As mentioned by Engel (19781, a recovery plan has been completed, which 
emphasizes artifical propagation, stocking, and protection of natural and 
planted stocks. However, all recent attempts to secure broodstock have failed. 

If possible, a future management consideration for this fish includes 
retaining an additional spawning stock for reintroduction purposes (u.S. Fish 
and Wildlife Service, 1977). 

Table 13. Blue Pike (Stizostedion vitrewn g ~ a ~ c w n )  
Distribution in the Midwest 

. -. . -..- -- 

State Lake, Sighting Date Source - i-- -- 
' Illinois 

Indiana 

Iowa 

Kansas 

Michigan Erie 

Minnestoa 

Missouri 

Ohio Erie lY5 

Wisconsin 



Fig. 12. Blue Pike Distribution in the Midwest 
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. . , . . . . . .  
2.3.2 Long j  aw c i.sc'b .( ~ o z k ~ o n u s  'aZpeliize). 

I 

S t a t u s  . . . .  . . . . . . . . . .  . . 

This  spec i e s  i s  endangered ( u .  S .  F i sh  and ~ i l d ' l i f e  Se rv i ce ,  'l.979). 
Once an important c o n s t i t u e n t  of t h e  commercial chub ca t ch ,  t h i s  spec i e s  was 
l a s t  known t o  occur in' t h e  Great Lakes a t  t he  fol lowing t imes:  . . .  

Grand Traverse Bay, Lake Michigan - 1967* 
Georgian Bay, Lake Huron - 1975 
Long P o i n t ,  Lake E r i e  - 1957 

7 

(U.S. F i sh  and W i l d l i f e  Se rv i ce ,  1977,' supplement A p r i l ,  1978).  According t o  
personnel  from t h e  Michigan Department of Natural  Resources ,  t h i s  s p e c i e s  i s  
e x t i n c t  (MDNR, persona l  communication). 

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

Longjaw c i s c o e s  were formerly,abundant i n  Lakes ~ r i e ,  Huron', 'and Michi- 
gan ( u .  S.  F i sh  and W i l d l i f e  s e r v i c e ,  '"1977). 

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

Current d i s t r i b u t i o n  i s  unknown ( s e e  above).  

Mo'st o f t e n  found i n  h t e r m e d i a t e  t o  deep reg ions  of t h e  Great Lakes 
( g r e a t e r  than 20 fathoms) ' (u . s .  F i sh  and W i l d l i f e  s e r v i c e ,  1977).  

Reasons f n r  Decl ine 

I n  Lake E r i e ,  t h e  l i m i t e d  h a b i t a t  of t h i s  spec i e s  has  become inc reas ing ly  
unfavorable  because of p o l l u t i o n .  Sea lamprey (Petromyzon marinus)  pa ra s i t i sm ,  
i n t ens ive  commercial f i s h i n g ,  and competi t ion from t h e  small  b l o a t e r  (Coregonus 
houi) and alewife . (AZosa pseudoharengus) have con t r ibu t ed  t o  t h e  d e c l i n e  i n  Lakes 
~ u r o n  and Michigan (u . s .  F i sh  and W i l d l i f e  Service, .  1977).  

Management P lans  

I n t e n s i v e  s t u d i e s  of southern Lake Michigan dur ing  1962-1964 r e s u l t e d  i n  
only 7 c i s coes  being taken (u.s .  F i sh  and W i l d l i f e  Sevice ,  1977).  No presen t  
management p l a n s  a r e  known and a recovery p lan  i s  not  f e a s i b l e  ( ~ n g e l ,  1978).  

I f  spawning f i s h  can be ob ta ined ,  t h e  spec i e s  might be  p ro t ec t ed  by 
piartking t h e  youx?~ i n  remote, deep-water lakes (U.S. F ish  and W i l d l i f e  Se rv i ce ,  
1977).  . 



Table .l4. Longjaw Cisco (Coregonus atpenae) Distribution 

State Lake Sighting Date Source 

Illinois Michigan . 1967 3 

Indiana, Michigan 1967 3 3 

Iowa 

Kansas 

Michigan Michigan 

Huron 

Minnesota 

Missouri 

Nebras'ks 

Ohio 

Wisconsin Michigan 1967 3 



, 3e General area in which gggJ 
species reportedly occurs. 

Fig. 13. Longjaw Cisco Distribution in the Midwest . 
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2.4 MOLLUSKS 
. . 

J .  * ,  , . - .. , . .. .. . , '  . .  . .  
. ,  . . . 

2.4 :1 Iowa  leis tocene snail (Discus niacclintocki ) 

Status . . . . 

This speci,es is endangered (u.s. Fish and Wildlife' Service, 1979). She 
population appears healthy, with at least 100 live individuals (Anonymous, 
1976). . . 

Former Distribution . ' 

Fossils have been, found in loess in Illinois, Iowa, and Missouri. 
There are a few specimens from Arizona in the National Museum of Canad.a 
but the locale of origin as believed to be erroneous (Grim, 1972). 

Present Distribution 

The main concentration of living D. macclintocki is an area 10 feet long 
and a foot wide ,at the mouth of a cave in Clayton County, Iowa (~ubricht, 
1972). Four additional pockets near .the cave (with a total area of 40 . - 

feet by 150,feet) have since been located by researchers (Anonymous, 1976). 

Habitat 

The habitat in which this' species exists is quite unique. The 
"ice cavel"to which it. is confined retains ice throughout,the year and 
vents cool,.moist air (3747°F with 60-70% humidity) on.to a wooded slope 
that receives about 112 hour of direct sunlight each day. Specimens of 
D. macclintocki occur in talus, leaf cover, under logs, and in pockets 
of leaf mold (Anonymous, 1976; L. Visscher, personal communication). 

Reasons for Decline 

Climatic change since the last glaciation (i.e., warmer summers 
and cooler winters) have restricted this stenothermic organism to its 
present habitat. Although it is preyed upon by cychrine beetles and shrews, 
predation does not appear to be an imminent danger. A more important factor 
could be collecting by scientists and amateurs (Grimm, 1972; Hubricht, ' 
1972; Anonymous, 1976). It has also been suggested that flooding 
could eliminate this species as it has threatened another endangered 
snail in California (~non~mous). 



Management Plans . . 

The ecology should be studied in more detail and the proper author- 
ities be informed as to the locations and extent'of D.'maccZintocki 
colonies. Rearing a few individuals under refrigerati-on might allow them 
to increase for .possible introduction elsewhere. However, the most impor- 
tant protective measure 2s to prevent disturbance by not publicizing 
information (Gri-, 1972, Anonymous, 1976). 

Table 15. Iowa Pleistocene Snail (Discus macctintocki) 
Distribution in the Midwest 

State Counties Sighting Date Source 

Illinois 

Indiana 

Iowa Claytnn 1, 4 

Kansas 

Mlchigan 

Minnesota 

 is sour i 

Nebraska . . . 

Ohio 
/ 

I 

Wisconsin 
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. - t  2.4.2 pearl; ~ussels ' ' . . 

~ i ~ h t  spe'cies &f endangered .p&arly-'mussels are Eound .in the Midwest. 
Descriptions of individul kpecies' follow the general discussion below. 

. , . .  . 

Habitat 

All of the endangered freshwater, mussels of the Midwest are 'found 
in rivers. They are limited to certain depths by temperature, dissolved 
oxygen; and.quantity of suspended food particles (parmalee, 1967). The .type 
of' substrate and the presence of specific fishes that serve as hosts for 
the glochidia (larvae parasitic on the skin, gills, or fins.of fish) also 
restrict -distribution. In most cases, however, the species of host fish or 
fishes is unknown (Baker, 1928). 

Reasons for Decline 

Similar factors have contributed to the decline of most,.if not all, 
of these endangered freshwater mussels.. In addition to chemical and thermal 
pollution, destruction of habitat, and siltation caused by channelization, 
dredging, ~impoundments, .and increased' agricultural land use have considerably 
reduced populations. ' The musseling indust.ry has also been detrimental and, by 
over-harvesting, has depleted beds in many locations (Parmalee, 1967; 

. . 
Schreiner,, 1973). 

. . . . . . 
Studies have shown that, d.ams constructed acros's rivers alter the 

current and produce an envi'ronment no longer suitable. for river-dwelling 
species. They further restrict distribution by preventing host fish infested 
with glochidia from ascending the strehm or river (parmalee, 1967). 

Management Plans 

Extensive surveys should be conducted within the range of each species 
to locate any unknown populations. In addition, all rivers harboring these 
endangered mussels should be protested from excessive pollution and siltation, 
which could 'further jeopardize survival of these invertebrates. 



Table 16. Pearly Mussel Distribution in the Midwesta 

Species River State count iesb Source 
- -- -~ ~ 

Curtis' Black 

. castor 
. . 

Fat Pocketbook Mississippi 

Lower Ohio 
Drainage 

St. Francis 

Mo . Butler, Wayne, 
. . 
. ' Reynolds 

Mo . Bollinger 

from Minnesota to Missouri 

Ill., 
Ind . 
Mo . ' Dunk1 i n 

Wabash Ill., 
Ind . 

-- 
Iurl . ~ n o ~ ,  Pike 

~iggin' s Eye Meramec Mo . Crawford, Franklin . . 1, 7 
Gasconade, Phelps, Jefferson; MO 4 

St. Louis, Washington 1 

Minnesota Minn . above New U'lm 14 

Mississippi from the Twin Cities to St. Louis. . 1 

St. Croix . Minn. Washington 1 

Wis. ~olk, st. ~roix 1 

St. Francis Mo.. Wayne 7 

Orange-£ oot cd 
Pimpleback Ohio Basin Ill., 

Ind . , .  3 

Pink Mucket Muskingum Ohio Licking, Morgan, Muskingum, 
Washington 

Ohio Ill., 
Ind. , 
Ohio 

Wabash Ill., 
Ind . ~ 

Crawford, Edwards, Gallatin, 
Lawrence, 'Wabash, White 

Gibson, Knox, Posey, Sullivan 

Wabash 

Ind . 
Tuberc led- 
blossom Gallatin, Hardin, Massac, 

Pope, Pulaski 
Lower Ohio Ill. . 



. . , ..,?.. . "  ' . . . . . ,  . .  . !.. . .: , Table 16. ,'(.Cant .',dl . . 
.. . . .  . .  . . .  , . . - . . , . . 

Species . River State Counties Source, 

White Cat's 
Paw D.etroi~ . ' 

'. . 
., . 

'Mich. ' ' Macomb, ,Wayne 1 

Ohio 1 1 1 . ~  
Drainage Ind . , 

Ohio 

St. Joseph Ind . Allen, DeKalb 1 
Mich. Hillsdale 1 
Ohio Defiance, Williams . 1 

aDistributi~n mapi are'included with the individual species descriptions. , 

b~ounty names are listed only where they.are cited in the literature. 



2.4.2.1 curtis' Pearly Mussel (EpiobZasma (Dysnomia) florentina curtisi) 

Status 

This species is endangered (U.S. Fish and Wildlife Service, 1979). 
Although once thought to be extinct, specimens have recently been taken in 
Missouri (~aines, 1978). 

Former Distribution 

Known only from the White River (~issouri). (utterback, 1916). 

Present Distribution . . 

Curtis' pearly mussels have recently been taken in. the Black River 
(~issouri) and Castor River (~issouri ) (~chreiner, 1973; L. ~issch'er, personal 
communication). 

Habitat 

This species is found on gravel substrate in rivers with moderate 
velocity (L. Visscher, personal communication). For further discussion, 
see Sec. 2.4.2. 

Reasons for Decline 

Low levels of pollution and channelimtion are tl;reatening rhis m u s s e l  
(~chreiner, 1973) F O ~  further discussion,. see Sec. 2.4.2. . 

Management Plans 

See Sec: 2.4.2. 



Fig. .15. Curtis' Pearly Mussel Distribution in the Midwest 



2 . 4 . 2 . 2  Fat  Pocketbook Pea r ly  Mussel (Po~~?? I~ZUS (Proptera)  capax) 

S t a t u s  

This  spdc i e s  i s  endangered (U.S. F ish  and W i l d l i f e  Se rv i ce ,  1979).  . 

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

Unknown. . . . 

. . 

Presen t  ~ i s t r i b u t  ion  

This  .mussel may now .be found i n  t h e  S t .  Franci fi R ivor ( ~ r k a u s a s  and 
~ i s s n u r i ) ,  Wab.3~11 Rivcr (Iiidiana and I l l i n o i s ) ,  White R ive r  ( ~ r k a n s a s ) ,  White 

' 

Rive r  ( ~ n d i a n a ) ,  t h e ' l o w e r  Ohio River  dra inage ;  and p o r t i o n s  of t h e  M i s s i s s i p p i  
R ive r  from Minnesota t o  t h e  S t .  F ranc i s  R ive r  (Arkansas) (Pamalee,  19671 U.9. 
F i s h  and W i l d l i f e  Se rv i ce ,  1,976, 1977).  

Hab i t a t  

According t o  Parmalee (19671, t h i s  mussel i s  a  l a r g e  r i v e r  s p e c i e s  t h a t  
h a s  been found on both sand and mud ' subs t r a t e s  a t  dep ths  of on ly  a .  few inches  
t o  8 f e e t  o r  more'. He a l s o  sugges ts  that '  f lowing water  i s  c h a r a c t e r i s t i c  .of 
i t s  h a b i t a t .  For f u r t h e r  d i s cus s ion ,  s e e  Sec. 2 . 4 . 2 .  

Reasons f o r  Decl ine 

See Sec. 2 . 4 . 2 .  
. . 

Management P l ans  

See Sec. 2 . 4 . 2 .  . 



Fig. 16. Fat Pocketbook Pearly Mussel Distribution in the Midwest 



2.4.2.3 ~ i g g i n ' s  Eye Pear ly  Mussel (~cunps iZis  h i g g i n s i )  

S t a t u s  

This s p e c i e s  is  endangered (u . s .  F ish  and W i l d l i f e  Se rv i ce ,  1979).  
Once widely d i s t r i b u t e d ,  L. h i g g i n s i  i s  r a r e  and i n  imminent danger of ex t inc-  
t i o n .  Taxonmists a r e  unsure whether t h i s  and L. o r b i c u t a t a  ( t h e  endangered 
pink mucket pea r ly  mussel -- see  Sec. 2.4.2.5) a r e  d i s t i n c t  spec i e s  (u.S. Fish 
and W i l d l i f e  Se rv i ce ,  1977). 

' Former D i s t r i b u t i o n  

L. h i g g i n s i  was,once widely d i s t r i b u t e d  throughout t he  upper Missis- 
s i p p i  River and i t s  l a r g e r  t r i b u t a r i e s .  It has  been c o l l e c t e d  i n  t he  S t .  Croix 
and M i s s i s s i p p i  Rivers  between Lake S t .  Croix (Minnesota and wiseonsin)  and 
Cai ro ,  I l l i n o i s ,  a s  wel l  a s  i n  t he  Minnesota (Minnesota),  Iowa, (Iowa),  and 
I l l i n o i s  ( ~ l l i n o i s )  Rivers  (Baker, 1928; S t a r r e t t ,  1971; U.S. F i s h  and 
W i l d l i f e  Se rv i ce ,  1977).  It has n l o o  beeu repor ted  from t h e  Black (Arkansas) ,  
Elkliorn ( ~ e b r a s k a ) ,  Ohio, and White (Arkansas) Rivers (U.S. F ish  and 
W i l d l i f e  Se rv i ce ,  1977). 

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

The present  d i s t r i b u t i o n  of t h i s  mussel i s  ques t ionable .  It has recent -  
l y  been found i n  t he  Miss i s s ipp i  River ( I l l i n o i s ,  Minnesota, Wisconsin),  S t .  
Croix River ( ~ i n n e s o t a  and  isc cons in), Minne~o ta  River ( ~ i n n e s o t a ) ,  Meramec 
River (Missouri)  and S t .  Franc is  River ( ~ i . s s o u r i )  (3 tausber ry ,  1978; U..S. 
F ish  and W i l d l i f e  S e r v i c e ,  1976, 1977; Nordstrom e t  a l . ,  1977). Its 
ex i s t ence  wi th in  o the r  a r eas  of i t s  former d i s t r i b u t i o n  i s  unknown. S t a r r e t t  
(1971) does mention, however, t h a t  L. higg-i.nsli wae gradual ly  e l imina ted  from 
the  I l l i n o i s  River ( ~ l l i n o i s )  by pol2ueion and s i l t a t i o n  before  1930. 

Habi ta t  

Although not  d e f i n i t e l y  known, Baker (1928) and Parmalee (1967) emphasize 
t h a t  t h i s '  spec i e s  occurs  i n  l a r g e ,  deep r i v e r s .  Baker (1'928) r e p o r t s  t h a t  t he  
g l o c h i d i a  ( l a r v a e )  a r e ' h o s t - s p e c i f i c  f o r  t he  freshwater  drum o r  sauger(skizo- 
stedion ,canadcme). For f u r t h e r  d i scuss ion ,  s e e  Sec. 2.4.2.  . 

a 

Reasons f o r  Decline 

Imlay (1971) and S t a r r e t t  (1971) mention t h a t  the  reasons f o r  dec l ine  
inc lude  p o l l u t i o n ,  s i l t a t i o n ,  and s u b s t r a t e  d e s t r u c t i o n .  For f u r t h e r  discus-  
s i o n ,  s e e  Sec. 2 .4 .2 .  

Management Plans 

See Sec. 2.4.2.  



m Counties where species 
reportedly occurs. 

Genera[ area m which 
species reportjdly occurs. 

Fig. 17. Higgin's Eye 'Pearly Mussel Distribution in the Midwest 



2.4.2.4 Orange-Footed Pimpleback Pearly Mussel (Plethobasis cooperianus) 

Status . 
This species is endangered (u.s. Fish and.Wildlife Service, 1979). 

Former Distribution 

Goodrich and van der Schalie (1944) kention that P. cooperianus was 
confined to the lower Wabash and Ohio Rivers. 

Present Distribution 

Present distribution includes the Duck River (~ennessee) and ~ennessee 
River (Alabama and Tennessee) (Schreiner, 1973; U.S. Fish and Wild1 i fa  Service,,  
1976). Burch (1973) adds that thio 3 p i c i . e ~  may also be found in the Ohio and 
cumbet iand River basins. 

. , 

Hahit a t  . --- 

See Sec. 2.'4.2. 

.Reasons for Dec 1 ine 

Schreine~ (1973) mentions that this species is threatened by impound- 
ments and pollution. For further discussion,,see Sec. 2.4.2. 

Management Plans - c- 

See Sec. 2.4.2. 



General area in which 
species reportedly occurs. 

Fig.. 18. Orange-looted Pimpleback Pearly ~ u s s e l  Distribution in the Midwest 



2.4.2.5 . Pink Mucket Pearly Mussel (Lampsitis orbicutata orbicutata) , 

Status 

This species is endangered (U.S. Fish and Wildlife Service, 1979). 
Uncommon to rare in Illinois (Parmalee, 1967). Although L. orbicutata and L. 
h<gginsi (the endangered Higgin's eye pearly mussel -- see Sec. 2.4.2.3) are 
distinguishable, they may be conspecific (Starrett, 1971). 

J 

Former Distribution 

This species was once found in the Wabash River near New Harmony (posey 
'County), Indiana (Goodrich'and van der Schalie, 19441. ' Prior tu 1930, it was 
also found in the Illinois River i~llinois) (~tarrett, 1971). . . 

Present Distribution 
..,~ . ., . . - 

. The U.S. Fish and Wildlife Service (1976)'lists L. orbicutata as 
occurring in the Green River (Kentucky), Kanawhs River (west ~irginia), 
Muski,ngam Rive1 (Ohio), and Tennessee River (Alabama and Tennessee). It may 
also be found in the cumberland River (~entucky and Tennessee), lower Wabash 
R.iver (Illinois and ~ndiana) , and the 'Ohio River (Parmalee, 1967). .1ts occur- 
rence in the Illinois River (~llinois) is doubtful. 

Habitat 

In Illinois, this species was limited to large rivers and usually taken 
in deep water (Parmalee, 1967). The liost fish for the parasitic glochidia 
( larvae) may be the freshwater druul ur $auger (Stiaostedion c~nndevlse) (u. 3. 
Fish and Wildlife Service, 1977). 

L 

Reasons for Decline 
$ 

See Sec. 2.4.2. 

.Management Plans 

See Sec. 2,4.2. 





2.4.2.6 Sampson's Pea r ly  Mussel (Epiobtmma ( ~ y s n o m i a l  s m p s o n i )  

S t a t u s  

This  s p e c i e s  i s  .endangered (u , s .  F i sh  and w i l d l i f e '  Se rv i ce ,  ' 1979).  
. Many e ~ ~ e r t s ' b e l i e v e  t h a t  t h i s  spec i e s  may be e x t i n c t .  Others  f e e l  t h a t  i t  

miy be  a  l a r g e  r i v e r  fo;m o r  v a r i a n t  of Dysnomia perplexa ( a  nonenda,ngered 
s p e c i e s ) .  

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

Archaeological  excava t ions  have revea led  s e v e r a l  s i m i l a r  v a l v e s  i nd i -  
c a t i n g  p r e h i s t o r i c  d i s t r i b u t i o n .  Thes,e were d i s cov r r ed  a t  the " L l r r l e   hai ins" 
s i t e  ( W h i t e  C.mln.ty), I l l i l l u i s  (k'a'rmalee, 1967).  More r e c e n t l y ,  s h e l l s  have 
been found near  New Harmony (Posey County),  1ndiana (Goodrich and v a n , d e r  
S c h a l i e ,  1944).  

Th i s  musocl i$ k ~ , ~ a w n  only from t h e  Wabash R ive r  (111inois and Ind iana)  
' ' 

 lark, 1975; Sch re ine r ,  1973).  . . 

Habi t a t  

. . 
' , See Sec. 2 .4 .2 .  

Reasons f o r  Decl ine 
~.- 

P o l l u t i o n ,  channe1,izati  nn., impaul~dlue~iis, and nav iga t ion  .operat  i ons  a r e  
, threaLeniiig t h i s  s p e c i e s  (Sch re ine r ,  1973).  For f u r t h e r  di ,scuskion,  s e e  Sec. 

2 .4 .2 .  

Management Plans' 

See Sec; 2 .4 .2 .  



m Counties where species 
reportedly occurs. 

Fig. 20. Sampson's Pearly Mussel Distribution in.the Midwest 



2.4 .2 .7  Tubercled-Blossom P e a r l y  Mussel (Epiobtasma (D~snomia) 
toruZo8a toruZo8a) 

S t a t u s  

Th is  s p e c i e s  i s  endangered (u .s .  F i s h  and W i l d l i f e  S e r v i c e ,  1979) .  

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

Goodrich and van d e r  S c h a l i e  ( . 1 9 4 4 ) . i n d i c a t e  t h a t  t h i s  mol lusk h a s  been 
found i n  t h e  Wabash R i v e r  n e a r  L a f a y e t t e  (Tippecanoe couh ty)  and New Harmony . 

(Posey ' c o u n t y ) ,  I n d i a n a .  

P r c s e n t  D i s t r i b u t i o n  

This  musse l  i n h a h i t s  t h e  luwer u h i o  R i v e r  ( ~ e n t u c k y  and I l l i n o i s ) ,  
Kauawha Kiver  (wes t  V i r g i n i a ) ,  and Nolichucky R i v e r  ( ~ e n n e s s e e )  (u .s .  ' F i s h  
and W i l d l i f e  S e r v i c e ,  1976) .  It i s  n o t  known whether  t h i s  s p e c i e s  s t i l l  

, e x i s t s  i n  t h e  Wabash R i v e r  ( ~ n d i a n a ) .  

H a b i t a t  

See Sec.  2 . 4 . 2 .  

~ e a s b n s  f o r  Dkc l ine  

See Sec.  2 .4 .2 .  

Management P l a n s  

See Sec.  2 .4 .2 .  



Fig. 21. Tubercled-Blossom Pearly Mussel Distribution in the Midwes't 



2.4 .2 .8  White C a t ' s  Paw P e a r l y  Mussel (EpiobZasma (Dusnomia) 
s u Z c a t a  d e t z c a t a )  

S t a t u s  

Th is  s p e c i e s  i s  endangered (u . s .  F i s h  and W i l d l i f e  S e r v i c e ,  1979) .  The 
S t a t e  of Michigan b e l i e v e s  t h a t  t h i s  mol lusk i s  p o s s i b l y  e x t i n c t  (u .s .  F i s h  

.and W i l d l i f e  S e r v i c e ,  1976) .  . 

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

~ o o d r i c h  and van d e r  S c h a l i e  (1944) p o i n t  o u t  t h a t  t h i s  mussel  h a s  been 
found i n   abash .River  n e a r  L a f a y e t t e  ( ~ i ~ ~ e c a n o e  CounLy) and New Harmony ' (posey 
c o u n t y ) ,  I n d i a n a ,  

. P r e s e n t  D i s t r i b u t i o n  ---. . i__-.,. 

The D e t r o i t ' ( ~ i c h i g a n 1  and S t .  Joseph  ( I n d i a n a ,  Michigan,  and Ohio) 
R i v e r s  h a r b o r  p o p u l a t i o n s  o f  E.s. deticata (11,s. Fiah  alld W i l d l i f e  S e r v i c e ,  
-1976) .  B ~ ~ r r h  (1973)  adds t h a t  i t  may b e  found i n  t h e  Ohio R i v e r  d r a i n a g e .  
It i s  n o t  known whether  i t  may s t i l l  be found i n  t h e  Wabash R i v e r ( I l 1 i n o i s  and 
~ n d i a n a )  . 

H a b i t a t  

T h i s  p e a r l y  musse l  i s  t h r e a t e n e d  by p o l l u t i o n ,  d redg ing ,  and channel-  
i z a t i o n  ( S c h r e i n e r ,  1973) .  For  f u r t h e r  d i scuss . ion ,  s e e  Sec.  2 .4 .2 .  

" 

Management P l a n s  

See Sec. 2  ./I. 2 .  



LY 

Fig. 22. White Cat's Paw Pearly Mussel Distribution in the Midwest 
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APPENDIX A 

Authorit ies  on Endangered Species  





~ e d e r a l  Agencies 

Anderson, Maurice 
U..S. F i s h  and W i l d l i f e  S e r v i c e  
Area O f f i c e :  South Dakota-Nebraska 
P o s t  O f f i c e  Box 250 
P i e r r e ,  South Dakota 57501 
605-224-8692 
*Whooping Crane M i g r a t i o n  Moni to r ing  

Program 

Bogan, Michael  
U.S. F i s h  and W i l d l i f e  S e r v i c e  
Washington, D . C .  20240 
202-381-5161 
*Species  accoun t s  f o r  e a s t e r n  

cougar ,  K i r t l a n d ' s  w a r b l e r ,  s w i f t  
fox ,  and American p e r e g r i n e  f a l c o n  

Chris tman,  S t e v e  ' 

U.S. F i s h  and W i l d l i f e  S e r v i c e  
N a t i o n a l  F i s h  and W i l d l i f e  

L a b o r a t o r y  - G a i n e s v i l l e  S t a t  i o n  
412 N.E. 1 6 t h  Ave. - Room 250 
G a i n e s v i l l e ,  F l o r i d a  32601 
904-372-2571 
*Species  accoun t s  f o r  whooping c r a n e ;  

g r a y  w o l f ,  I n d i a n a / g r a y  b a t s  and 
Sou thern  b a l d  e a g l e  

Enge l ,  James' 
Endangered S p e c i e s  O f f i c e  
U.S. F i s h  and W i l d l i f e  S e r v i c e  
Twin C i t i e s ,  Minnesota 55111 
612-725-3596 
*Senior  S t a f f  B i o l o g i s t  - Endangered 
s p e c i e s  - A u t h o r i t y  on I n d i a n a  b a t s  

E r i c k s o n ,  Ray 
A s s i s t a n t  D i r e c t o r .  
Pa tuxen t  , W i l d l i f e  Research c e n t e r  
L a u r e l ,  Maryland 20810 
301-776-4880 
*Author i ty  on whooping c r a n e s  

H i  1, lrnan, Conrad 
U.S. F i s h  and W i l d l i f e  S e r v i c e  
P a t u x e n t  W i l d l i f e  Resea rch  C e n t e r  . 
L a u r e l ,  Maryland 20811 
301-776-4880 
*Author i ty  on b lack- foo ted  f e r r e t s  

Imlay,  Marc 
U.S. F i s h  and W i l d l i f e  S e r v i c e  
Department of I n t e r i o r  
Columbia N a t i o n a l  F i s h e r i e s  Resea rch  Lab. . 
Route  1 
Columbia, ~ i s s o u r i  65201 
314-442-2271, E x t .  3201 
*Author i ty  on musse l s  

Jobman, w a l l a c e  
U.S. F i s h  and W i l d l i f e  S e r v i c e  
Area O f f i c e :  South  Dakota-Nebraska 
P o s t  O f f i c e  Box 250 
P i e r r e ,  South Dakota 57501 
605-224-8692 
W i l d l i f e  B i o l o g i s t  f o r  t h e  Whooping 

Crane M i g r a t i o n  Moni to r ing  Program 

Johnson,  Rober t  
Endangered S p e c i e s  O f f i c e .  
U.S. F i s h  and W i l d l i f e  S e r v i c e '  
Twin C i t i e s ,  Minnesota 55111 
612-725-3596 
* S t a f f  W i l d l i f e  ~ i o l o g i s t  

Jones ,  Marsha l l  
O f f i c e  .of Endangered S p e c i e s  
U.S. F i s h  and W i l d l i f e  S e r v i c e  
Washington, D . C .  20240 
703-235-2760 

KuyL, E r n i e  
Canadian W i l d l i f e  S e r v i c e  
9942 1 0 8 t h  S t r e e t  
Edmonton, A l b e r t a ,  Canada T5K ~ ' J S  
403-425-6860 ' 

*Author i ty  on whooping c r a n e s  

Mech, L .  David 
U.S. F i s h  a n d . W i l d l i f e  S e r v i c e  
North C e n t r a l  F o r e s t  Experiment S t a t i o n  
1992 F o l w e l l  Ave. 
S t .  P a u l ,  Minnesota  55101 
612-645-0841 
* ~ u t h o r i ~ ~  uii $cay wolvcc . .  

O f f i c e  of Endangered S p e c i e s  
U.S. F i s h  and W i l d l i f e  S e r v i c e  
Washing'ton, D . C .  20240 
703-235-2771 



Federal Agencies (Cont 'dl 

Olsen, David . Case, Dennis 
Division of Wildlife Refuges Ohio Department of Natural Resources 
U.S. Fish and Wildlife Service Fountain Square 
Washington, D.C. 20240 Columbus, Ohio 43224 
202-343-3922 , 614-466-7313 
*Whooping crane recovery team leader . *Game Biologist Supervisor 

Sparrowe, Patina, 
Office of Endangered Species 
U.S. Fish and Wildlife Service 
Washington, D.C. 20240 
703-235-2760 

Trandahl , Arden 
U.S. Fish and Wildlife Service 
Federal Building, Fort Snelling 
Twin Cities, Minnesota 55111 
612-725-3596 
ABlue p i k e  recovery team leader 

Vissch&r, Larry 
U.S. Fish and Wildlife Service 
Kansas City Area Office 
2701 Rockcreek Parkway, Suite 106 
North Kansas City, Missouri 64106 
816-374-6166 

State Agencies 

Bailey, Ralph 
Michigan Department of Natural ~esources 
Post Office Box 190 
Marquette, Michigan 49855 
906-226-7505 
*Eastern timber wolf recovery team 
l.eader 

Recker, Carl 
Illinois Department of Conservation 
605 William G. Stratton Building 
400 South Spring St. 
Springfield, Illinois 62706 
217-785-8283 
*Coordinator of. Endangered Species 
Program 

Hatcher, Robert 
Tennessee Wildlife Resources Agency 
Post Office Box 40747 
Ellington Agricultural Center 
Nashville, Tennessee 37204 
615-741-1517 
"Nongame specialist 

Henderson, Carrol 
Minnesota Department of Natural 
Resources 

centennial Office Building . 

St. Paul, Minnesota 55155 
612-296-3344 
*Nongame Supervi.sor, Section of Wildlife 

Hine, Ruth 
Office of Endangered and Nongame.Species 
Department .of Natural Resources 
Box 7921 
Madison, Wisconsin 53707 
*Endangered Species Coordinator 

s .  

Johnson, Ken 
Nebraska Game and Parks Commission 
Post Office Box 30370 
Lincoln, Nebraska 68503 ' 
402-464-0641 
*Chief of Wildlife. 

Kleen , .Vernon 
Illinois Departmeal. of Conscrvation 
605 William G. Stratton Building 
400 South Spring St. 
Springfield, Illinois 62706 
217-785-8283 
*Staff Biologist, nongame, rare, and 
endangered species 

LaVal, Richard ' 
Missouri Department of Conservation 
Fish and Wildlife Research Center 
1110'~olle~e 'Avenue 
Columbia, Misso.uri 65201 
,314-449-3761 
"Authority on Indiana and gray bats 



state Agencies (Cont'd) 

Lerg , John 
Wildlife Division 
Michigan Department of Natural 
Resources 

Post Office Box 30028 
Lansing, Michigan 48909 
517-373-1263 
"Assistant Coordinator, Endangered 
Species Program 

Lock, Ross 
Wildlife Division 
Nebraska Game and Parks Commission 
Post Office Box 30370 
Lincoln, Nebraska 68503 
402-464-0641, Ext . 130 
*Nongame specialist 

Milonski, Mike 
Department of Conservation 
Post Office Box 180 
Jefferson City, Missouri 65101 
314-751-4115 
*Assistant Director; Authority on 
eastern cougars .in Missouri 

Nicotera, Ron 
Wisconsin Department of Natural 
Resources 

Post Office Box. 450 
Madison, Wisconsin 53701 
608-266-2625 
"Authorify on gray wolves 

Roosa, Dean 
Iowa Conservation Commission 
Wallace Stace Office Building 
Des Moines,, Iowa 50319 
515-281-8676 
*State ecologist 

Savery, James 
Department of Natqr'al ~esources 
607 State Office ' ~ u i l d i n ~  
Indianapolis, Indiana 46204 
317-232-4080 
*Environmental Supervisor, Dividion 
of Fish and Wildlife 

Schwilling, Marvin 
Kansas Fish and Game 'Commission 
832 E. 6th Street 
Emporia, Kansas 66801 
316-342-0658 
*.Nongame project leader 

T,aylor, Silvia . 

Wildlife Division 
Michigan Department of Natural 
Resources 

Post Office Box 30028 
  an sing, Michigan 48909. ' 

517-373-1263 
*Coordinator, Endangered Species 
Program ' . 

'Wilson, James 
Missouri Department of Conservation 
2901 North Ten Mile Drive 
Post Office Box 180 . 
Jefferson City, Missouri 65101 
314-751-3222 

Yambert, ~illiam 
Tennessee Wi.ldlife Resources Agency 
Post Office Box 40747 
Ellington Agricultural Center 
Nashville, Tennessee 37204 
615-741-1517 
*Nongame specialist; possesses . ' 
information on mussels. 

Nongovernmental ~ ~ e n c i e s  

Allya, Durward 
Department of Wildlife Ecology 
Purdue ~niveGsit 
west ~afa~ette, Indiana 47907 
317-749-2917 
"Authority on gray wolves 

Cade, Thomas 
120' ~ a n ~ m u i r  Lab 
Ecology and  systematic^ 
Cornell University 
~thaca, New York 14853 
607-256-5056 
"Authority on peregrine falcons 



Non-governmental Agencies (~ont'd) 

Cope, James 
Department of Biology 
Earlham College 
Richmond, Indiana 47374 
317-773-3633 
*Authority on Indiana and gray bats 

Dunstan, Thomas 
Department of Biological Sciences 
Western Illinois University 
Macomb, Illinois 61455 
309-298-1272 
*Authority on bald eagles 

Grier, James 
Department of Zoology 
North Dakota State University 
Fargo, North Dakuta 58102 
701-237-8011, Ext. 8444 
*Bald eagle recovery team leader 

Hoffmeister, Uonald 
Director of Museum bf Natural History 
University of Illinois 
Urbana, Illinois 61801 
217-333-2517 
"Authority on bats 

Humphrey, Stephen 
Florida State Museum ' 

University of Florida 
Gainesvi 1 1  P ,  b'lorida 32611 
904-392-1721 
*Authority on Indiana bats 

Krumholtz, Louis 
University of Louisville 
Louisville, ~entuck~.40208 
502-588-6153 
"Authority on mussels 

Linder , Raymond 
South Dakota Cooperative W,i.l.dl i fe 
South Dakota State University 
Brookings, South Dakota 57007 
605-688-6121 
"Authority on black-footed. ferrets 

Mumford, Russell E. 
Department of Forestry and Natural 
Resources 

Purdue University 
West Lafayette, Indiana 47907 
317-749-2917 
*Authority on Indiana bats 

Pimlott, Douglas H. 
Department of Zoology 
University of Toronto 
Toronto, Ont-ario, Canada M5S 1Al 
416-978-2011 
*Authority on gray wolves 

Postupalsky; Sergej 
Department of ~ild.life Ecology 
226 Kuoocll Eabo 
1630 Linden Drive 
University of Wisconsin 
Madison, Wisconsin 53706 
608-231-1839 . . 

'"Authority on bald eagles 

Smith, Stanford 
Room M4920 
Institute of Science and Technology South 
2200 Bonisteel Boulevard 
University of Michigan 
Ann Arbor, Michigan.48109 
313-668-2207 
*Authority u11 blue pike arid longjaw 

e i sco  

Sprunt, Alexander, IV 
National Audubon Society 
115 Indian Mound Trail 
Tavernier, Florida 33073 . 
305-852-5092 
*Authority on bald eagles 

Tuttle, Merlin D. 
Vertebrate Division 
Milwaukee Public Museum 
Milwaukee, Wisconsin 53233 
414-278-2700 
*Curator of Mammals - Authority on 
gray bats 



Nongovernmental Agencies (~ont'd). 

Whitaker, John, O., Jr. 
Department of Life Sciences 
Indiana State University 
Terre Haute, rndiana 47809 
812-232-631.1, Ext . 2106 
"Authority on 1ndiana.and gray bats 
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The fo.l lowing l i s t s  o f  organisms.  have been o b t a i n e d  from a p p r o p r i a t e  
s t a t e  agenc ies .  Some s p e c i e s  inc luded  i n  t h e s e  l i s t s  a r e  c o n s i d e r e d  t o  be i n  
danger  w i t h i n  t h e  r e s p e c t i v e  s t a t e ,  though no t  n e c e s s a r i l y  with,in t h e  n a t i o n  
a s  a  whole .. Thei r  i n c l u s i o n ,  however, s t r e n g t h e n s .  t h e  f e d e r a l  endangered 
s p e c i e s  l i s t .  

An a s t e r i s k  (*) by t h e  name of a  s p e c i e s  i n d i c a t e s  t h a t  i t  i s  a l s o  
inc luded  i n  t h e  f e d e r a l  l i s t .  There  a r e  some federa l ly -endangered  s p e c i e s  
( f o r  i n s t a n c e ,  t h e  Bachman's w a r b l e r  i n  I l l i n o i s )  t h a t  a r e  inc luded  on s t a t e  
l i s t s  b u t  a r e  no t  d e s c r i b e d  i n ' t h i s  r e p o r t .  I n  t h o s e  c a s e s  no o t h e r  s o u r c e s  
could  be found t o  v e r i f y  t h a t  t h e  s p e c i e s  s t i l l  occur 'red i n  t h e  Midwest. 

MAMMALS 

Endangered 

*Gray Bat 
*Indiana Bat 

E a s t e r n  Wopd Rat  
White-Tailed J a c k r a b b i t  

Threatened 

River  O t t e r  
Bobcat 
Golden Mouse 
R i c e  Ra t  

BIRDS 

Endangered 

Double-Crested Cormorant . , 

Snowy E g r e t  
Great  E g r e t  
1 , i t t l e  Blue Heron 
American B i t t e r n  
Black-Crowned Night Heron 
M i s s i s s i p p i  Ki te '  
Cooper ' s Hawk 
Red-Shouldered Hawk 
Swainson' s .Hawk 

*Bald Eagle  
Osprey 
Marsh Hawk 

*Peregr ine  ,Falcon 
G r e a t e r  P r a i r i e  Chicken 
Yellow R a i l  
Black R a i l  
P u r p l e  G a l l i n u l e  
P i p i n g  Plov,er 

* ~ s k i m o  Curlew 

Mgotis grisescens 
Mgotis sodaZis 
Neotoma floridana 
Lepus townsendii 

Lutra canadensis 
L w  mfw 
Ochrotomus nuttaZZi 
0,qzomgs pat ustris 

PhaZacrocorax auritus 
Egretta thuZa 
Casmerodius aZbus 
PZorida caeruZea 
Botaurus Zt?7tl-iy inosuo 
Ngcticorm ngcticorax 
Ictinia mississippiensis 
Accipiter woperii 
Buteo lineatus 
Buteo swainsoni 
HaZiaeetus ZeucocephaZus 
Pandion hZCaetus 
Circus qjaneus 
E'aZeo pereyr-inus 
Tgmpanuchus cupido 
Cotmicops noveboracensis 
LateraZZus jamaicensis 
~rophyrula martinica 
Charadryius melodus 
Nmsniuo borsa2i.s 
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ILLINOIS (Cont'd) 

BIRDS (Cont'd) 

Endangered 

Upland Sandpiper 
~ilson's Phalarope 
Forster's Tern 
Common Tern 
Least Tern 
Black Tern 
Barn Owl 
Long-Eared Owl 
Shor~-EaYed Uwl 
Brown Creeper 

. *Bachmanl s Warbler 
Yellow-Heqded.blackbiTB 
Bachman's Sparrow 

Threatened 

Common Gallinule 
Bewick' s Wren 
Veery 
Loggerhead Shrike 
Swainson's Warbler 
~rewer ' s Blackbird 
Henslow's Sparrow 

FISHES 

Endangered 

Bigeye Chub 
Bluebreast Darter 
Blueheid Shiner 
Harlequin Darter 
*Longjaw Cisco 

Threatened 

Bartramia Zongicauda 
Steganopus tricoZor 
Sterna forsteri  

, Sterna hirundo 
SternaaZbifrons 
ChZidonias niger . 

Tyto aZba 
Asio otus 
Asio flwmmieus 

. Certhia familiaris 
Vemivora bachmanii 
Xanthoonphaluo zanChocap7tirZu8 , 

AimophiZa aestivaZis 

.CaZ ZinuZa chtoropus. 
'Thryomanes bewickii 
Catharms fuscescens 
Lanius Zuclouicianus 
Limnothl ypis s~,~ninsonii  
Euphagus qanocephazus 
Anmodramus hensZowii 

Hybopsis ambZops 
' Etheostoma camurn 
Notropsis hubbsi 
Etheostoma his t r io  
Coregonus aZpenae 

Cisco 
Longnose Sucker 
Alligator Gar 
Pugnose Shiner 
Blacknose Shiner 
Bantam'Sunfish 
Lake Whitefish 
Lake 'sturgeon 

Coregonus artedi i  
Catostomus catostomus 
Lepisosteus spatula 
Notropis anogenus 
Notropis heterolepis 
Lepomis symmetricus 
Coregonus c l u p e a f o d s  
Acipenser fuzvescens 



ILLINOIS ( C o n t ' d )  

AMPHIBIANS AND REPTILES 

Endangered 

Dusky Salamander 
S i l v e r y  Salamander 
S p o t t e d  T u r t l e  
S l i d e r  
I l l i n o i s  Mud T u r t l e  
Broad-Banded Wa t'er snake  
E a s t e r n  Ribbon Snake 

Threatened 

Desmognathus fuscus 
Ambystoma platinem 
Clemmys guttata 
Pseudemys ftoridana x concinna 
Kinosternon flavescens 
Ne'rodia fasciata 
Thamnophis sauritus . 

I l l i n o i s  Chorus Frog Pseudacris streckeri 
Western  ~ o g - N o s e d  Snake Heterodon nasicus 
Whip Snake Masticophis f lage l lm  
Grea t  P l a i n s  R a t  Snake Elaphe guttata 

INDIANA 

MAMMALS 

Endangered , . 

B O ~ C  a t 
Badger 
O t t e r  , 

*Ind iana  Bat' 
*Gray Bat 

S o u t h e a s t e r n  Myot is  
Big-Eared Bat  

*Eas te rn  Timber Wolf 

Lynx m f u s  
Taridea taxus 
Lutra canadensis 
Myotis sodalis 
Muotis grisescens 
Myotis as tror ipar ius  
Plecotus rafinesquii 
Canis 'lupus Z ycaon 

Swamp R a b b i t  SyZviZagus aquaticus 
Star-Nosed Mole Condyzura eris tata . 
P l a i n s  Pncket Gopher Ceom~s bursarius 
E a s t e r n  Wood R a t  Neotoma floridana 
West e r n  Harves t  Mouse Reithrodontomys megalotis 
F r a n k l i n ' s  Ground S q r i i r r e l  Spermophilus franklini 



INDIANA ( ~ o n t ' d )  . 

BIRDS 

Endangered 

, *American Pe reg r ine  Falcon FaZco peregrinus anatwn 
*Arctic Pe reg r ine  Falcon FaZco peregrinus tundrius 
* K i r t l a n d l s  Warbler Dendroica k ir t tandi i  
*Bald Eagle 'HaZiaeetus teucocephatus 

FISH 

Elldaure red 

*Longjaw Cisco 

Eas te rn  sand D a r t e r .  
Spring Cavefish . 

Northern Cavefish 
Si lverband Shiner  
Ribbon Shiner  
Popeye Shiner  
Crys t a l  Da r t e r  
s t a r g a z i n g  Dar t e r  
G i l t  Da r t e r  
Spotted Dar t e r  
Harlequin Dar t e r  
Tippecanoe Dar t e r  
S p o t t a i l .  Da r t e r  
Redside Dace 
Rosef in  Shiner  
Swamp Dar t e r  
D-ltir: S L I C ~ ~ I : .  
Ohio River  Muskellunge 
Bluebreast  Da r t e r  

,Var iega ted  Dar t e r  

REPTILES 

Proposed 

'Coregonus atpenae 

Arrunoergpta peZZucida 
Chotogaster agassizi 
AmbZyopsis spetaea 
Notropis shwnardi 
Notropis fwneus 
Notropis axiomus 
Amoergpta aspreZZa 
Percina uranidea 
Percina evides 
Etheostoma macuZatwn 
Ethoostoma'histrio 
Etheostoma tippecanoe 
Etheostoma squamiceps 
Ctinostomus elongatus 
Not ropis milens 
Etheostoma swaini 
Cgeltzptus eto~rgsrtus 
Esox masquinongy ohioensis 

. Etheostoma cmrmrwn 
Etheostoma variatwn 

Eas te rn  Mud T u r t l e  Kinosternon s. subrubrum 
, Spotted T u r t l e  ~ t e m y s  guttata 

Hieroglyphic  T u r t l e  . .  Pseudemys concinna hieroglyphics 
Northern Copperbelly Natrix erythrogaster negzecta 
~ u t l e r ' s  Ga r t e r  Snake- . Thamnophis butZeri 



INDIANA (~ont I'd) 

I 

REPTILES (~ont'd) 

Proposed 

Smooth Green Snake 
Scarlet Snake 
Eastern Massasauga 

Opheodqjs vemaZis btanchardi 
Cemophora coccinea copei 
Sistrurus c. bat enatus 

AMPHIBIANS 

Proposed 

He1 lbend,er Cmdptobranchus a. aZZeganiensis 
Silvery Salamander Ambystoma pZatinarm . . . 

Four-Toed Salamander Hemidactyliwn scutatwn 
Northern Red Salamander Pseudotriton r.' ruber 
Illinois Chorus Frog PseudQoris strecke2zi iZZinoensis 

MOLLUSKS . 

Endangered 
$ 

*Fat Pocketbook Pearly ~ussel 
*orange-~ooted Pimpleback 
Mussel 

*Pink Mucket Pearly Mussel 
scliough Pigtoe Pearly Mussel 
*Sampsonls Pearly Mussel 
*Tubercled-Blossom Pearly 
Mussel 

*White Cat's Paw Pearly Mussel 
*White ~art.yback Pearly Mussel 

Potamilus capax 

PZethobasis cooperianus 
Lampsitis orbicuZata orbicuZata 
~Zeurobema pZenwn 
~piobZasma sampsoni 

EpiobZasma tomZosa tomZosa 
EpiobZasma suZcata deZicata 
PZethobasis cicatricosus 

Deers Toe' . T ~ n c i Z Z a  truncata 
Black Sand Shell Ligwiia recta 
Snuffbox Dvsommia ,tri,quetra 

cmncu i ina  pama 
C~mcncuZinir glans 
Actinonaias eZ Zipsij'ormis 

CRUSTACEANS 

Proposed - 
Troglobitic Crayfish Orconectes i n e m i s  t e s t i i '  



CRUSTACEANS ( ~ o n t ' d )  

Ostracods commensal wi th  
0 .  i. t e s t i i  

Troglobi t  i c  Cray f i sh  
Ostracods commensal wi th  

0.  i. ine rmis  
Burrowing Cray f i sh  
Crayf i sh  
Crayf i sh  . 

Conchostracan 
Cave Isopod 
Jnrdan Cave Tsnpnd 
Big White Amphipod 

Orconectes i n e m i s  t e s t i i  - . 

Sagittoqjthere barri 
Orconectes i n e m i s  i n e m i s  
Orconectes i n e m i s  inermis - 
Sagittoqjthere b a r k  

Cambarus. ortmanni 
Cambarus robustus 
.Orconectes indianensi's s tani i  , 

0z~cc;rnecles . ,jwuerriZis 
Lgnceus brachyurus 
Asellus styaia 
AseZ Zus ..ioz*dutti 
Crangonyx gracitis 

. IOWA 

MAMMALS 

Endangered - 
*Indiana Bat 

P l a i n s  Pocket Mouse 
Grasshopper Mouse ' 

~ e d - ~ a c k e d  Vole 
Wood l and  Volc 
Black Bear 
Bobcat 

Threatened 

Keene's   at 
Evening Bat 
River  O t t e r  

Muotis sodaLis 
Perognathus ftavescens 
On~choqjs 7. strcogastm 
Cl.e~hm:onomgs gappen'. 
~ i c ~ o t i s  $natomim 
Ursus americana 
Lynx m f u s  

Muotis keenii 
Nucticeius hwneratis 
Lutra canadensis 

Red-Sliuuldered Hawk Buts0 tirzeatus 
Northern H a r r i e r  Circus qjaneus 

*Peregrine Falcon Fatco pereghnus 
Pip ing  P lover  Charadhus melodus 
Upland Sandpiper Bartramia longicauda 



BIRDS 

Endangered 

Barn ' O w l  
Burrowing Owl 
Leas t  Tern  

 t to alba 
Speotyto cunicuZaria 
Sterna a lb i  frons . . 

Threatened 

Eared Grebe 
Cooper ' s Hawk 
Broad-Winged' Hawk 
Long-Eared O w l  
S a y ' s  Phoebe 
Loggerhead S h r i k e  
Blue-Winged Warbler 

FISHES 

Endangered 

Lake S turgeon  
P a l l i d  S tu rgeon  
S i c k l e f i n  Chub 
Lake Chub 
Blacknose S h i n e r  
S i l v e r b a n d  S h i n e r  
P e a r l  Dace 
Black Redhorse  
S ta rhead  Topminnow 
Plains Topmi.nnnw 
Longear S u n f i s h  
Leas t  D a r t e r  

, Orange throa t  Dar ter .  

Podiceps caspieus 
~ c c i p i t e r  woperi  
Buteo platypterus 
Asio otus 
Sauornis saga 
Lanius ludovicianus 
Vemivora pinus 

Acipenser fulvescens 
Scaphirhynclius albus 
Hybopsis meeki 
Couesius pl wnbeus. 
Notropis heterolepis 
Notropis shwnardi 
Somotilus margarita 
Moxostoma dugesnei 
Fundulus n o t t i  
Fundulus seiadicus 
Lepomis megalotis 
Etheostoma microperca 
Etheostoma spectabile 

Threatened 

Chestnut  Lamprey 
American Brook Lamprey 
Sk ip jack  H e r r i n g  
Grass  P i c k e r e l  
Grave l  Chub 
Pugnose Stl iner 
Weed s h i n e r  
Topeka S h i n e r  . . . . 
Western Sand D a r t e r '  ' 

Ichthyomyzon castanars 
Lampetra lamottei 
Alosa chrysochloris 
Esox americanus vemiculatus 
Hybopsis x. punctata 
Notropis anogenus 
Notropis texanus 
Notropis topeka 
Ammocrypta cZara 
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IOWA (Cont 'd)  

FISHES ( ~ o n t ' d )  

Threatened 

Mud D a r t e r  
Bluntnose  D a r t e r  

Endangered 

Orca t  P l a i n o  Elcinlc 
Western S l e n d e r  G l a s s  ~ i z a r d  
Speckled Kingsnake 
Northern Copperhead 
P r a i r i e  R a t t l e s n a k e  
Blue-Spotted Salamander 
C e n t r a l  Newt 
L l l i n o i s  Mud T u r t l e  
Wood T u r t l e  

Etheostoma asprigene 
Etheostoma chZorosomwn 

E~moaos 0bso~otb6~ . 
Ophiosaumrs attenuatus . ' ' 

~ampropeZtis getuZus ' 

Aykistrpodon contortrix , 

~rotalus viridis 
Ambystoma ZateraZe 
~otophthaZmus viridescens 
ir'inostemn flavescens spoonsri 
C Z m y s  inscutpta 

Threatened . . . . 

S t  inkpo t 
Urna te  Box T u r t l e  
Red-Eared T u r t  l e  
 landing's T u r t l e  
Five-Lined Sbink 
niamnndhaCk Water Snake  
Yellow-Bell ied Water Snake 
Graham's Water Snake 
Western E a r t h  Snake 
Black Kat Snake 
Massasauga 
s m a l l - ~ o u t h e d '  Salamander 
Western Spadefoot  
Spr ing  Peeper  

sternother& odorat us 
~irrapene ornata . 

Chrysemp scripta 
mydoidea bZandingi . '. 
Emstzes fawintus 
NatrYix rh~rnbifdra 
Natrix eqjthrogaster 
Natrix grahami 
Virginia vaZeriae 
Elaphe obsoZeta 
Sistmcrms catentatus 
Ambystoma texanwn 
~caphiopua bombifrons 
Hula crucifer 

KANSAS 

MAMMALS 

. Endangered 

*Black-Footed F e r r e t  . Mustela nigripes 
*Gray Bat ' Myotgs grisescens 

. .  . 



BIRDS 
. . 

Endangered 

*Peregrine Falcon 
*Whooping Crane 
*Eskimo Curlew 
*Bald Eagle 

Threatened 

FaZco peregrinus anatum 
Cms americana 
Numenius borealis 
HaZiaeetus ZeucocephaZus 

Prairie .Falcon 
Least Tern 

FaZco mexicanus 
Sterna aZbifrons 

Endangered 

Neosho Madtom 
pallid Sturgeon 
Sicklefin Chub 

. . Noturus placidus 
Scaphirhynchus aZbus 

' Hybopsis meeki 

Threatened 

Blue Sucker Cyczeptus e Z 0 n g a t ~  
Arkansas Darter " Estheastoma cragini 
Topeka Shiner Notropis topeka 

REPTILES AND AMPHIBIANS 

Endangered 

Central Newt Notophthalmus viridescens Zouisianensis 
Grotto Salamander TyphZotriton speZaeus . 

Gray-Bellied Salamander E q c e a  muttipzicata griseogaster 
Cave Salamander Euqjcea Zuci fuga 

. . . . . .. 
Threatened . 

Alligator Snapping Turtle MacrocZemys t m i n c k i  
Northern Crawfish Frog Rana axeozata circuZosa 
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KANSAS (Cont 'd )  

INVERTEBRATES 

Endaneered 

Pomatiopsis lapidaria 
Warty-Backed Mussel  Quadrula nodulata 
H e e l - S p l i t t e r  Mussel  Anodonta suborbiculata 

*Fa t 'Pocke tbook  P e a r l y  Mussel Proptera capax 

Threa tened  

R i f f l e  B e e t l e  Dubiraphia n. sp. 
R i f f l e  B e e t l e  Optioservus n. sp. 

MICHIGAN 

MAMMALS . 

Endangered 

- *Ind iana  Bat  
*Gray Wolf 

Threa tened  

Pigllly S I I L . ~ W  , 

)fa e c LI 

Southern  Bog Lemming 

BIRDS 

Endangered 

Myotis sodalis 
Canis lupus 

Micr'osorw;i; Iro y -i ,L; horr~psmni 
fi~t.XIm$~8 i ~ l l & k ~ L ~ . ~ t r r ~  
S p a t o m s  cooperi 

* P e r e g r i n e  F a l c o n  Fa2 co pereg&nus 
*Kir t l and  ' s. Warbler  Dendroica k ir t landi i  

Doublc-Crcotcd C o r m o ~ a n t  PhaZacrocom auritus . 
Common T e r n  Sterna hirundo 

Threa tened  

codper '  s Hawk 
Red-Shouldered Hawk 

*Bald Eag le  
Marsh Hawk ., 

Accipiter w o y e r i  
Buteo lineatus 
Haliaeetus Zeucocephalus 
Circus qianeus 



* 

. BIRDS ( ~ o n t ' d )  

Threatened 

. . Osprey ' Pandion haliaetus 
Greater  P r a i r i e  Chicken '  Tgmpanuchus cupid0 
Piping Plover  Charadrius melodus 
Barn O w l  T@o alba 
Loggerhead Shrike Lanius ludovicianus ' . 

Caspian Tern Hydroprogne caspia . . 

FISHES 

Endangered 

*Longjaw Cisco 
Deepwater Cisco 
Blackfin Cisco 
Shortnose Cisco 
Shortjaw Cisco 

*Blue Pike 
'Northern Madtom 

Threatened 

Lake Sturgeon 
Cisco or  Lake Herr ing 
Bloater  
~ i ~ i  
S i l v e r  Shiner  
Redside Dace. 
River  Redhorse : . 

Eastern  Sand Dar te r  
southern Redbelly Dace. 
Bigeye Chub . . 

Creek Chub Sucker 

Coregonus. a2 penae . 
Coregonus johannae 
Coregonus nigripinnis 
Coregonus reighardi 
Coregonus zenithicus 
Stizostedion vitrewn glaucwn 
Noturus stigrnosus 

Adpenser fulvescens 
Coregonus' artedCi 
Coregonus hoyi 
Coregonus k i  y i  
'Notropis photogenis 
Clinostomus elongatus 
Moxostoma c d n a t w n  
Amocrypta pellucsdu 
Thodnus erythrogaster 
Hybopsis amblops 
E h y z o n  oblongus 

REPTILES 

~ndange red  
".-"-.%.- 

K i r t l a n d ' s  Water Snake 

Threatened 

Black'  Rat Snake 
Northern Copperbelly 

~ l u p h s  obsotsta obsoZota 
Nerodia erythrogaster neglect's 
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MICHIGAN .(contld) 

REPTILES (~ont'd) 

Threatened 

Eastern Fox Snake 
Eastern Box Turtle 

MUSSELS 

Endangered 

Simpsoniconcha ambigua 
Obovaria Zeibii 

Threatened 

PZeurobema clava 
E Z Z i p t  i o  comp Zanatus 
CgcZonaim tubercuZata 
Anodonta subgibbosa 
Actinonaim e Z Z i p s i f o d s  
LmpsiZis fascioZa 
Dysnomia t r i q u e t ~ a  

SNAILS 

Threatened 

Buzimnea megasoma 
. . Pomatiopsis cincinnatiensis 

Fontigens nickziniana 
ProbgthineZZa Zacustris' 
'Zoogenetes harpa ' 

Mesodon saganus 
Mesodon eZevatus 
Triodopsis denotata . ' 

Anguispira kochi . 

~esonlphis. wpreus 
HapZotrema concavwn 
Discus patuzus 



Threatened 

*Timber Wolf 
*Bald E a g l e  

Canis lupus 
HaZiaeetus ZeucocephaZus 

Endangered 

*Whooping Crane Cms americana 
"American P e r e g r i n e  Fa lcon  Fatco. peregrinus anatwn 
*Higg in l s  Eye P e a r l y  Mussel Lampsizis higginsi 

MISSOURI 

* Ind iana  Bat Myotis sodaZis 
*Gray Bat Myotis grisescens 
R i v e r  O t t e r  Lutra canadensis 

*Eas te rn  Cougar . Fezis concoZor 
White - t a i l ed  J a c k r a b b i t  Lepus townsendii 

Rare  . -. 

Keen 's  Bat 
Western Big-Eared B a t  
E a s t e r n  Big-Eared Bat 
Black Bear 
'Leas t  Weasel. 
Lorlg-Tailed wease l  
Black-Tailed J a c k r a b b i t  
Swamp Rabbi t  

M ~ o t i s  keenii  
PZecotus tomsendii  
PZecotus rafinesquii  
Euarctos americanus 
Mustela nivazis 
MuskeZu fienata 
Lepus caZi fornicus 
SyZviZagus aquaticus 

E x t i r p a t e d  . 

-kRed Wolf Canis niger 

S t a t u s  undetermined' .-  
. . . ".. , .-.  

. . \ :  

Small-Footed Bat 
. . 

.:. .-':, . My&&is Zeibii . . . 
. . t :  . . . . . i .  . . 

. . .  , . . . . . . . .  . ,  . . . . ,' 
, .  . 

, . . . - . .  . . 
, : ' . ! '  : . 1 ,  

. . . ,, i 



MISSOURI ( ~ o n t ' d )  

BIRDS 

Endangered  

Red-Shouldered  Hawk . 
Barn  Owl 

- Double-Cres ted  Cormorant  . 
Marsh Hawk 
Sharp-Shinned Hawk 
Cooper ' s Hawk 
L e a s t  T e r n  . 
Swainson ' s  w a r b l e r '  
Osprey  

* P e r e g r i n e .  F a l c o n  

Buteo lineatus 
Tyto aZba 
PhaZacrocorax auritus 
Circus cganeus, 
Accipiter s tr iatus 
Accipiter woper i i  
Sterna albifrovs 
LimnothZ pis mainsonii  
Pandion Kaliaetus 
FaZco peregrinus . 

R a r e  
- .  

R u f f e d  Grouse  
G r e a t e r  P r a i r i e  Ch icken  
M i s s i s s i p p i  K i t e  
King R a i l  
Upland S a n d p i p e r  
Hens low's  Spa r row 
B a c h m a n ! ~  Spa r row 

*Bald E a g l e  

Bonasa umbel Zus 
Tppanuchus cupid0 
Ic t in ia  mississippiensis 
RaZ Zus eZ egans 
Bmtramia Zongicauda . . 
Ammodramus hensZowii 
AimophiZa aestivaZis 
Haziaeetus ZeucocephaZus 

~ t e t u s  Undetermined 

REPTILES 

Endangered  

~ 1 a n d i n ~ ' s  T u r t l e  
Queen' Snake  
I l l i n o i s  Mud T u r t l e  

R a r e  - 
A l l i g a t o r  Snapp ing  T u r t l e  MacrocZemys temmincki. " '  

Yellow Mud T u r t l e  KtnOs$ernon fZauescens f*iauescens . 

G r e a t  P l a i n s  S k i n k  .. ,. ~ h e c e s  obsoZe.l;'us ' ' 

G r e a t  Water  Snake  Nerodia qczopion qclopion 
Heterodon nasicus nasicus P l a i n s  Hognose Snake  

Dusty  Hognose Snake  . Heterodon msicus  gZoydi 



REPTILES (~ont'd) 

Rare 

Eastern Massasauga 
Western Massasauga 
Smooth Green Snake 

Status Undetermined 

Scarlet Snake 

AMPHIBIANS 

Endangered 

Wood Frog 

Rare . . 

Four-Toed salamander 
.Oklahoma Salamander 

FISHES 

Endangered 

Lake Surgeon 
Pallid Sturgeon 
Blacknose Shiner 
Taillight Shiner 
Pugnose Minnow 
Neosho Madtom 
Spring cave fish 
Harlequin Darter 
Goldstripe Darter 

Rare 

Southern Brook Lamprey 
American Brook Lamprey 
Alligator. Gar . . . : . , . . . .  I 

  la barn^ shad ' . :I .' '. 

. . :: . , .  . 
. . 

sturgeon.chdb . . 

'Sick1.e.f in Chub 

 is t r s u s  cat enat us cat enat us 
Sistrurus catenntus tergeminus. 
Opheodrys vernalis 

Rana sylvatica 

Hemidactyliwn scutatwn ' 

Eurucea tynerensis 

Acipenser f ulvescens 
~caphiryhnchus albus 
Notropis heterolepis 

' Notrofis macuZatus 
Notropis emiliae 
Notropis placiidus 
Chologaster agassizi 
Etheostoma his t r io  
E t  heostoma parvipinne 

Ichthuomyzon gagei 
Lampetra Zamottei 

,, Lepisosteus spatula 
',' :AZosa alabamae 
" . ' ~ybops i s  gelida 

Hyboysis ~ueeki 



MISSOURI ( ~ o n t  ' d l  

FISHES ( C o n t l ~ d ) '  

Rare  

' Sabide  S h i n e r  
E a s t e r n  S l im Minnow 
Lake Chubsucker 
Brown Bul lhead 
Mountain Madtom 
Ozark Cavef i sh  
Burbot 
P l a i n s  K i l l i f i s h  . 
Pumpkinseed 
Hant'am Si .~nfi .sh . . 

Nlangua D a r t e r  , . 

R e d f i n  Dar t e r  
B l u e s t r i p e  D a r t e r  
~ o n ~ n o s e  D a r t e r  

Notropis sabinae 
PimephaZes tenneZZus parviceps 
Erimyzon sucetta 
IctaZurus nebuZosus 
Noturus ezeutherus 
ArnbZuopsis rosae 
Lota Zota 
FunduZus kansae 
LepomCs gCbbosus 
Lepomis sprnetricus , . . 
Etheostoma nianguae 
E-thew toma wh.ipg2e.i 
Percina cgmatotaenia 
Percina nmuta 

E x t i r p a t e d  

Cypress Minnow Hybognathus haui. 
P a l l i d  S h i n e r  Notropis amnis 
Golden Topminnow . . FunduZus chq jso t~s  

NEBRASKA 

.Endangered , . 

*Black-Footed F e r r e t  MusteZa. nigripes 
*Swift  Fox Vuzps~ . V E ~ O X  

Threatened 

Southern  F l y i n g  Squ ' i r re l  C%n,ucornu.s . t)n tans 

BIRDS 

Endangered . . 

*American P e r e g r i n e  Fa lcon  FaZco peregrinus ~ n a t ~ n  
*Arc t ic  P e r e g r i n e  Fa lcon  , . ' '. Fa2 co peregrinus tundrius 



Eridannered 

*Bald Eagle  
*Whooping. Crane 
*Eskimo Curlew 

Threatened 

I n t e r i o r  Leas t  Tern 
Mountain P l o v e r  

FISHES 

Threatened - 
Lake S turgeon  
P a l l i d  S tu rgeon  
Northern Redbe l ly  Dace 

. P e a r l  Dace 
F i n e s c a l e  Dace 
Brook S t i c k l e b a c k  

Haliaeetus leucocephalus 
,Cms americana 
Nwnenius borealis 

Sterna albifrons athalassos : 
Charadrius montanus 

~ c i p e n s e r  fulvescens 
Scaphirhynchus albus 
Phoxinus eos 
Semotilus margarita 
Phoxinus neogaeus 
Culaea inconstans 

OHIO 

MAMMAL S 

River  O t t e r  
Bobcat 

*Indiana Bat 
Allegheny Woodrat 

Lutra c. canadensis 
Felis r. rufus 
Myotis sodalis 
Neotoma ftoridana magister 

BIRDS 

Endangered 

. , *American P e r e g r i n e  -Falcon Falco peregrinus anatwn 
~ h a r ~ - ~ h i n n e d " ~ a w k  . 

. . 
' Accipiter s tr iatus velox 

*Bald Eag1.e 
. . .  HaZCaeetus leubocephalus 

King R a i l  . '  - Rallus e. elegans 
* K i r t l a n d t  s Warbler Dendroica kir t landii  

Upland Sandpiper  ,-  : Bartrmia longicauda .:. 

Common Tern Sterna h: hikztndo 



O H I O  (Cont 'd )  

REPTILES 

Endangered 

Spot ted  T u r t l e  CZemmgs guttata 
Northern Copperbe l ly  Natrix eqjthrogaster negzecta 
E a s t e r n  P la ' ins  G a r t e r  Snake Thamnophis r. radix 

AMPHIBIANS 

Endangered 
. . 

.Blue-Spotted Salamander . Ambystoma lateraze 
Green Salamander Aneides aeneus 
17alre S a l  amander  Eiiqcoa Tf!c/i.f~lga . . 

Four-Toed Salamander HemidactgZiwn scutatwn 
~ e h r l e '  s Sa1,amander ~ l e t b d o n  wehrlei 

FISH 

Endangered . 

Ohio Lamprey 
Northern Brook Lamprey 
Allegheny Brook Lamprey 
S i l v e r  Lamprey 
American Brook 1,nmpidy 
Lakc Eturgcon 
P a d d l c f i n h  . 
Spot ted ,  Gar 
Shor tnose  Gar 
Mooneye ' ' 

Cisco  
Grea t  Lake's Muskel lunge. .  
Rosys ide  Dace 
Tonguet ied Minnow 
Bigmouth S h i n e r  
P,ugnose Minnow 
Bigeye S h i n e r  
Ghost S h i n e r  
Blacknose S,hiner 
S i l v e r  Chub 
Longnose Sucker  
Greater Redhorse 
Blue Sucker 
R i v e r  Redhorse 
Lake Chubsucker .:..::: 

*Scioto  Madtom , ' .:.. - .  . , - 

Ichthpompzon bdeZZiwn 
Ichth~om~zon fossor 
~chthgomyzon greet egi 
Ichthgomgzon unicuspis 
Lampctra lamottci 
Acipsmer fuZvescsm 
Po Zejodorn opa6huZa 
Lepisosteus ocuZatus 
Lepisosteus pZatostomus 
Hiodon tergisus 
Coregonus artedi i  
Esox m. masquinongg . . 
CZinostornus fundutoides . 

~xoglosswn Zaurae , . 

Notropis dorsalis 
Notropis emiliae ' 

Not~opis  boop~  
Notropis buchanani 
Notropis heterozepis 
Hgbopsis storeriana ' 

Catostomus catostomus 
Mosostoma vaZen&ennes.t 
Cyclepfus eZongatus 
Moxos.toma carinatwn 
Erimgzon sucetta 
Notumcs trautmani 



FISH ( ~ o n t ' d )  

Endangered 

N o r t h e r n  Madtom 
Mountain,  Madtom 
P i r a t e  P e r c h  
Burbo t  
Banded ~ i l l i f i s h  
Iowa D a r t e r  
Longhead Darter 
R i v e r  D a r t e r  
E a s t e r n  Sand D a r t e r  
~ h a n n ' e l  D a r t e r  

*Blue p i k e  
T ippecanoe  Darter 
S l e n d e r h e a d  D a r t e r  
S p o t t e d  Da-rter 

CRUSTACEANS 

Endangered 

Al l egheny  C r a y f i s h  

MOLLUSKS 

Endangered 

Notums stigmqsus 
Notums ezeutherus ' 

~ ~ h r e d o d e r u s  sayanus 
Lota lota 
FunduZus diaphanus 
Etheostoma ex i le  
Perbina macrocephaza 
Percina shwnardi 
Ammoqpta pe Z Zucida 
Percina'cqpetcindi 
Stizostedion vitrewn gZaunrm 
E t  heostoma tippecanoe ' 
Percina phoxocephaZa 
Etheostoma maeutatwn 

Orconectes obsnims 

Cob S h e l l  
c l u b  S h e l l  
Fan S h e l l  

*Orb Mucket 
" W h i t e  C a t ' s  Paw P e a r l y  Mussel' 

N o r t h e r n  R i f f l e  S h e l l  
S impson 's  S h e l l  
Ridged Pocketbook 
Yellow Sand s h e l l  
F r a g i l e   eel-Splitter 
Nodule S h e l l  
~ o n k e ~  £ a c e  
~ u . 1  l h e a d  

. B u t t e r f l y  
Long-Solid . . . .  . 

Ohio  P i g  Toe  . .. 

QuadruZa cylindrica 
PZeurobema cZava 
Cyprogenia stegakYia 
Lampsilis orb<cuZata 
Epiobtasma suZcata perobZtqua . 
EpiobZqsma,tomZosa rangiana. 
Simpsdnaias ambigua 
~wnpsiZis  dvata 
LampsiZis teres  
PotamiZus Zaevissimus . 

QuadruZa nodutata 
QuadmiZa metme7).rcr 
PZethobasus cyphyus 
PZcqioZa ZineoZata 
Fusconaia macuzata (=su~roturida j 
EZeurobema cordatwn 
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WISCONSIN' (Cont ' d l  

MAMMALS 

End angered 

P i n e  Marten 
Canada Lynx 

*Gray Wolf 

Threa tened  

None 

BIRDS 

Endangered 
- - a -  - 

Double-Crested Cormorant 
*Bald Eagle  

Osprey  
*Peregr ine  Fa lcon  

P i p i n g  P l o v e r  
F o r s t e r ' s  Tern  
Common T e r n  
Barn O w l  

Threatened 

Great EgseL 
Gre9k.e-r P r a i r i e  Ctiicken 
Cooper ' s  Hawk 
Red-Shouldered Hawk 
Loggerhead S h r i k e  . 

REPTILES 

Endangered 

Martes americana 
L v x  canadensis 
Canis lupus 

PhaZacrocorax auritus 
HaZiaeetus leucocephalus 
PmndCon hatiaotuo 
Fa2 co peregrinus 
Charadrius melodus . 
Sterna forsteri  ; 

Sterna hirundo 
Tuto alba 

Casmerodius albus 
Tynpanuchus cuyido pinnutus 
Accipiter cooperid 
Buteo lineatus 
Lanius ludovicianus 

Wood Tirr t 1 e 
Orna te  Box T u r t l e  
Queen Snake 
Western Ribbon Snake .' 
~ o r t h e r n  Ribbon Snake 
Maecncauga 

CZemmus insculpta 
~errapene ornata 
Reg ina  ceptmvi t ta ta  
Thamnophis proximus 
Thamnophis sauritus 
Sistm4.m.s cat enntus 



WISCONSIN (Cont 'd.1 

v 
REPTILES (Cont 'd )  

Threatened 

G l a s s  L i z a r d  
B l a n d i n g ' s  T u r t l e  

Ophisaurus attenuatus 
EZnydoidea blandingi 

Endangered 

. None. 

Threatened 

Spot ted  Salamander . Ambystomamaeulatwn' ' 

Tremblay l s  Salamander , Ambystdma tremblayi . 

Burns'  Leopard Frog Rana pipiens burnsii 
P l c k e r e l  Frog Rana paZustris 

FISHES 

Endangered 

Grave l  Chub 
s t r i p e d  S h i n e r  
S lender  Madtom 

, . S t a r h e a d  ~opminnow 
. C r y s t a l . ~ a r t e r  
G i l t  D a r t e r  
~ l u n t n o s e  D'arter  

Threatened 

Goldeye 
Speckled Chub 
P a l l i d  S h i n e r  
Blue Sucker  
~ l ~ a k  ~ u f  f a l o  
R i v e r  Redhorse 
r on gear S u n f i s h  
Mud D a r t e r  . 

. PugnoseShi .ne r  
Ozark Minnow . 

Hybopsis x-punctata 
Notropis chrysocepha2us 
Noturus e x i t i s  
Fundulus no t t i  
Ammoerypta @preZla 
Percina evides 
Etheostoma chZorosomm 

Hiodon alosoides 
Hybopsis aest ival is  
Notropis amnis 
CycZeptus elongatus 
Ictiobus niger 
Moxostoma carYinatwn 
Lepomis megaZotCs 
Etheostoma asppigene 
Notropis anogonuo 
Dionda nubila 



WISCONSIN (~o*t.'d) 

MOLLUSCS 

Endangered . 

*Higginls Eye Pearly Mussel Lampsizis higginsi 

Threatened 

None 




