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WILDLIFE INVESTIGATIONS AT A COAL REFUSE 
RECLAMATION SITE IN SOUTHERN ILLINOIS 

Edwin D.  Pentecost and Richard C .  Stupka 

Land Reclamation Program 

Argonne National Laboratory 

Argonne, I l l i n o i s  60439 

Abstract.  Wildlife s tudies  of a reclaimed coal refuse  p i l e  were conducted during 
the  summer months of 1977 and 1978. During the period of May - September 1977 and 
May - July 1978 l ive - t rap  censuses were made. Small mammal species observed in  1977 
included the whi te-footed mouse leucopus), house mouse 
and meadow vole (Microtus In 1978 the  p r a i r i e  
ochrogaster) was a l so  a common res ident  of the  s i t e .  Population density estimates 
f o r  Mus musculus and M .  ochrogaster were 20 (+ 19.4) and 37.5 (+ 20) respectively i n  
~une-78. Evidence z f  habi ta t  segregation was observed between M. pennsylvanicus 
and M.  ochro a s t e r  with the former species occupying densely vegeTated areas of t a l l  
fescue T-9- Festuca arundinaces), b i rdsfoot  t r e f o i l  (Phalar is  arundinacea) and cereal rye 
(Secale--1 while M .  ochrogaster was more abundant i n  open areas w i t h  s imi lar  
vegetation. Both the  mammalian and avian species observed on s i t e  were those typical 
of ear ly  old-f ie ld  communities i n  southern I l l i n o i s .  Four passerine species ( k i l l -  
deer,  song sparrow, red-winged blackbird, common grackle)  nested on s i t e  during the 
second year following seeding. No ons i te  nesting a c t i v i t y  occurred during 1977. 
Common amphibians observed around the  pond included the  southern 1 eopard frog (Rana 
pipiens  s henoce ha la ) ,  Blanchards' c r icke t  frog (Acris crepi  tans blanchardi ) and 
american-. americanus). Util iza t ion of the pond by these species occurred 
the  f i r s t  summer a f t e r  reclamation was completed. 

INTRODUCTION 

This study i s  pa r t  of an ongoing mu1 t ip1 e-discipl  ined demonstration program to  
examine the  success of reclamation of .a coal refuse area in  Southern I l l  inois .  The 
abandoned Mined Land Reclamation Council of I l l i n o i s ,  the I l l i n o i s  I n s t i t u t e  of 
Natural Resources and the, U.S. Department of Energy a r e  providing funding to the  
Land Reclamation Program ( L R P )  a t  Argonne National Laboratory to  undertake pre- and 
post- reclamation s tudies  to  determine the success of the  program. A major goal of 
the  program, in  addition t o  control l ing pol lutant  runoff from the  refuse p i l e  and 
improving the  economics and aes the t ics  of the  area ,  was t o  develop, demonstrate and 
evaluate reclamation techniques of a coal refuse area t ha t  would provide the  g rea tes t  
benef i t  a t  the  lowest environmental and economic cos t s .  The overall  program 
consis ts  o f :  1 ) planning and design, 2) base1 ine monitoring, 3 )  s i t e  development 
and, 4 )  post-construction moni toring and evaluation. 

The demonstration s i t e  se lected i s  located adjacent t o  the  northwestern corner 
of the  town of Staunton i n  Macoupin County I l l  inois .  This s i t e  was selected from a 
group o f  29 abandoned coal refuse  s i t e s  i n  the  Macoupin County area created by coal 
preparation a c t i v i t i e s  from deep mines. All s i t e s  were typ i f ied  by a lack of 



vege ta t i ve  cover and h i g h l y  eroded surfaces. I n  add i t i on ,  t h e  r e f u s e  s i t e s  were o f  
l i t t l e  o r  no economic value, and were sources o f  contaminat ion t o  ad jacent  p rope r t i es  
and t h e  l o c a l  watershed. Th is  s i t e  was of p a r t i c u l a r  i n t e r e s t  because o f  i t s  prox- 
i m i t y  t o  Cahokia Creek and t h e  town o f  Staunton. 

The Staunton S i t e  i s  t h e  s i t e  o f  t h e  abandoned Consol idated Coal Company Mine 
No. 14. The mine operated f rom 1904-1921 min ing  t h e  H e r r i n  (No. 6)  coal  seam 
loca ted  approx imate ly  85 m (280 f t )  below t h e  sur face.  The r e f u s e  p i l e  and s l u r r y  
area were generated by the  coal  washing f a c i l i t y  l o c a t e d  ad jacent  t o  t h e  mine 
entrance. The s i t e  inc ludes  about 13.8 ha (34 ac)  o f  which approx imate ly  9.3 ha 
(23 ac)  requ i red  rec lamat ion.  The r e f u s e  p i l e  extended about 25 m (80 f t )  above t h e  
n a t u r a l  landscape and covered an area o f  1.8 ha (4.5 ac ) .  The p i l e  was steep sided, 
h i g h l y  eroded and devoid o f  vege ta t i on  bo th  on t h e  p i l e  and i n  areas a f f e c t e d  by t h e  
a c i d  r u n o f f  and sediment. P r i o r  t o  t h e  onset  o f  m in ing  a  dam was cons t ruc ted  across 
a  n a t u r a l  r a v i n e  a t  t h e  nor thern  edge o f  t he  mine proper ty .  A l l  dra inage f rom t h e  
re fuse  p i l e  was impounded du r i ng  mine opera t ion .  Fo l low ing  the  cessat ion  o f  min ing 
sediment cont inued t o  f l o w  i n t o  t he  impoundment reaching a  maximum depth o f  9  m (30 
f t ) .  The s l u r r y  area covered about 4.5 ha (11 ac)  and remained i n t a c t  u n t i l  t h e  dam 
was breached approx imate ly  35 years ago. S l u r r y  m a t e r i a l  was then eroded and 
resuspended by r u n o f f  water and c a r r i e d  down a  r a v i n e  t o  Cahokia Creek l o c a t e d  
approx imate ly  0.8 Km (0.5 m i )  nor thwest  o f  t h e  impoundment. 

Engineering p lans and s p e c i f i c a t i o n s  were developed by Argonne personnel t o  meet 
t he  proposed f i n a l  l and  uses o f  t h e  area. S i t e  p repa ra t i on  was i n i t i a t e d  i n  t h e  f a l l  
of 1976. The i n i t i a l  work i nvo l ved  the.disposa1 o f  d e b r i s  and man-made s t r u c t u r e s  
and re -contour ing  t h e  area. A borrow p i t  was opened ad jacent  t o  t he  r e f u s e  p i l e  and 
s u i t a b l e  cover was removed and s tockp i l ed .  The r e f u s e  p i l e  was reduced t o  approx i -  
mate ly  one- four th  o f  i t s  o r i g i n a l  h e i g h t  and rough graded. The r e f u s e  p i l e  was then 
t r e a t e d  w i t h  a g r i c u l t u r a l  1  imestone. "Code L A1 k a l a i "  (a m i x t u r e  o f  ca lc ium ox ide  
and calc ium carbonate) was s u b s t i t u t e d  f o r  a g r i c u l t u r a l  l imes tone i n  t he  s l u r r y  area. 
This  m a t e r i a l  was chosen because o f  i t s  a b i l i t y  t o  s t a b i l i z e  and n e u t r a l i z e  t he  
a c i d i c ,  h i g h l y  sa tura ted  s l u r r y  m a t e r i a l .  A g r i c u l t u r a l  l imes tone was a p p l i e d  a t  a  
r a t e  o f  220 t / ha  (89.1 t / a c )  and "Code L A l k a l i "  a t  a  r a t e  o f  153.8 t /ha  (62.3 t / a c ) .  
These n e u t r a l i z i n g  agents were incorpora ted  t o  a  depth. o f  15 cm by d i s k i n g .  The 
t r e a t e d  areas .were then covered by 0.3 m (1 f t )  o f  cover m a t e r i a l  and t r e a t e d  w i t h  
an a p p l i c a t i o n  o f  a g r i c u l t u r a l  l imestone o f  11.2 t /ha  (4.5 t / a c )  and 135 Kg/ha (297 
l b / a c )  each o f  n i t rogen,  phosphorus and potassium. These m a t e r i a l s  were d isked t o  a  
minimum depth o f  15 cm and the  seedbed was prepared. The area was then seeded w i t h  
a  m i x t u r e  o f  legumes and grasses (Table 1  ) w i t h  an a g r i c u l t u r a l  g r a i n  d r i l l .  Seedbed 
p repa ra t i on  and seeding took p lace  i n  l a t e  A p r i l  1977. A  d e t a i l e d  s i t e  d e s c r i p t i o n  
and p r e l i m i n a r y  r e s u l t s  o f  o t h e r  s tud ies  a r e  prov ided elsewhere (Zel lmer 1978). 

The s tud ies  repo r ted  i n  t h i s  paper were undertaken t o  mon i to r  t he  success o f  
rec lamat ion  w i t h  respec t  t o  w i l d l i f e .  Attempts were made t o  determine i f  w i l d l i f e  

. 

species co lon ized  t h e  s i t e  as expected du r i ng  kecondary succession o f  d i s t u r b e d  s i t e s  
i n  southern I l l i n o i s .  Al thaugh o t h e r  researchers have documented t h e  u t i l i z a t i o n  o f  
s t r i p -m ine  s p o i l s  by w i l d l i f e  i n  t h e  midwest ( R i l e y  1954, Ver ts  1957; Brewer 1958; 
Ara ta  1959; Ver ts  1959; Flyers and Kl ims t ra  1963; R i l e y  1963; Karr  1968; Mumford and 
Bramble 1973; Decapita and Bookhout 1975; S l y  1976) no s tud ies  a r e  known on w i l d l i f e  
usage o f  revegetated coal  re fuse  p i l e s .  
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Table 1 .  Seeding mixture u t i l i z ed  t o  revegetate the 

Staunton Reclamation S i t e .  

Species Kglha 1 bs/ac 

Reed canarygrass ( ~ h a Z a r i s  m n d i n a c e a  L . ) 11.2 10 

Tall fescue "Kentucky 31 " ( ~ e s t u c a  arundinacea ~ c h r e b )  16.8 15 

Birdsfoot t r e fo i  1 ( ~ o t u s  cornicuZatus, L. ) 13.4 12 

Ladi no clover ( ~ r i f o Z i w n  repens L. ) 

Cereal rye ( ~ e c a Z e  cereaZe L .  ) 



I .  MATERIALS AND METHODS 

Mammal s  

.Observat ions of  mammalian spec ies u t i l i z i n g  t h e  rec lama t i on  s i t e  were bo th  
q u a l i t a t i v e  and q u a n t i t a t i v e .  Other  documentat ion was made by d i r e c t  s i g h t i n g ,  and 
through observa t ions  o f  t r acks ,  scat ,  e t c .  I n  May, June and l a t e  August 1977 two 
5 x  5 l i v e  t r a p  g r i d s  were s e t  up on t h e  south area o f  t h e  s i t e  t o  determine k inds  
and r e l a t i v e  abundance o f  smal l  mammals i nvad ing  t h e  s i t e  d u r i n g  t h e  f i r s t  season 
f o l l o w i n g  seeding. A smal l  mammal l i v e - t r a p  s tudy  was conducted i n  1978. An 
octagonal  census area was employed u s i n g  Sherman l i v e  t r a p s  ( 9  cm x 9 cm x 23 cm) 
p laced  10 m a p a r t  a long  assessment l i n e s  r a d i a t i n g  f rom t h e  cen te r  o f  t h e  south area. 
The octagonal  des ign  was se lec ted  s i n c e  i t  p e r m i t t e d  a b e t t e r  de te rm ina t i on  o f  migra-  
t i o n  c o r r i d o r s  o f  smal l  mammals i n t o  t h e  s i t e ,  was l e s s  d i s r u p t i v e  t o  o t h e r  s tud ies  
and b e s t  s u i t e d  t o  t h e  i r r e g u l a r  shape o f  t h e  area. The e f f e c t i v e  area t rapped was 
approx imate ly  0.9 ha (2 .2  ac ) .  

B i r d s  

Two approaches were used t o  s tudy  a v i a n  popu la t i ons  o f  t h e  area. The s i t e  
pe r i phe ry  and ad jacen t  h a b i t a t  types were surveyed t o  e s t a b l i s h  a base l i ne  necessary 
t o  determine which species would be expected t o  use t h e  s i t e  f o r  nes t ing ,  f o r a g i n g  
o r  cover .  The smal l  s i z e  and i r r e g u l a r  shape o f  bo th  t h e  n o r t h  and south areas were 
c o n s t r a i n t s  t o  t h e  use o f  a  s tandard s t r i p  t r a n s e c t  survey o r  quadra t  methods o f  
q u a n t i f y i n g  a v i a n  popu la t ions .  The south area was smal l  enough t o  p e r m i t  a  sys temat ic  
search f o r  nests .  

The survey o f  b i r d s  i n  t h e  o l d - f i e l d  community cons i s ted  o f  wa l k i ng  through a 
g rass land  around t h e  p e r i p h e r y  o f  a  sewage t rea tment  pond l o c a t e d  ad jacen t  t o  t h e  
south area.  A d i s t a n c e  o f  approx imate ly  1200 m (3,940 f t )  was walked d u r i n g  each 
census. A l l  censuses were conducted between 0730-0900 hrs . ,  f o r  two days each i n  
l a t e  May, J u l y p n d  September o f  1977 and two days each i n  A p r i l  and May 1978. The 
f o r e s t  edge community was surveyed by wa l k i ng  a d i s tance  o f  approx imate ly  600 m 
(1970 f t )  a long  t h e  p e r i p h e r y  o f  a  woodlot  immediate ly  ad jacen t  t o  t h e  south area. 

Amphibians and R e p t i l e s  
C 

I n  genera l  t h e  survey o f  herpetofauna o f  t h e  s i t e  was mos t l y  q u a l i t a t i v e .  - 

D r i f t  fences and p i t  t r a p s  were s e t  a long  each s i d e  o f  t h e  pond on t h e  n o r t h  area. 
Censuses were taken  i n  A p r i l  and May 1977. Species occurrence and l o c a t i o n  were 
noted d u r i n g  o t h e r  phases o f  t h e  f i e l d  work th roughout  t h e  s tudy .  

I RESULTS AND DISCUSSION 

Mammal s  
I 

N ine spec ies were observed d u r i n g  1977 and 1978 (Tab le  2 ) .  The 1 i v e - t r a p p i n g  
s tudy  i n  1978 and p r e l i m i n a r y  observa t ions  i n  1977 demonstrated t h a t  f o u r  smal l  



Table 2. .Mammalian species observed a t  t h e  Staunton 

Reclamation S i t e .  

b?hi t e - t a  i 1 ed deer (0docoi Zeus virginirmus) Whi t e -  t a i  1 ed deer (odocoi Zeus virginianus) 

Meadow v o l  e (Microtus pennsy Zvanicus ) Eastern c o t t o n t a i l  ( ~ ~ Z v i Z a g u s  ,Zoridanus) 

Wh i t e - f o o t e d  mouse ( ~ e r o m ~ s c u s  Zeucopus ) Pra i ri  e v o l e  (Microtus ochrogaster) 

House mouse   us muscu~us) Meadow. v o l  e (Microtus pennszj Zvanicus) 

Opossum ( ~ { d e z p h i s  marsupialis ) House mouse (Mus musculus) 

Raccoon ( ~ r o c ~ o n  Zotor.) Norway r a t  ( ~ a t t u s  norvegicus ) 

t4uskrat ( ~ n d a t r a  zibethicus) Raccoon (procyon Zotor) 

Opossum ' ( o i d e ~ p h i s  marsupia2is) 

Muskrat ( ~ n d a t r a  zibethicus) 



mammal species inhabit  the s i t e .  The two most common species were the  p r a i r i e  vole 
(Microtus ochrogaster) and f e r a l  house mouse (Clus - muscul us ) .  

A typical  successional pattern of small mammals occurred i n  1977 on the south 
area.  The whi te-footed mouse (Peromyscus 1 eucopus) and M.  musculus were captured 
ea r ly  i n  the  spring.  While M.  musculus was captured on Loth of the  5 x 5 gr ids ,  P .  
leucopus only occurred i n  the grid adjacent to the small woodlot. These two spec7es 
a l so  were captured i n  July and September. In September a pregnant meadow vole 
(Microtus pennsylvanicus) was captured in a densely vegetated area adjacent to  the  
south woodlot. The numbers captured throuqhout 1977 were not su f f i c i en t  f o r  an 
analysis  of population density '  f o r  any of the species. 

Four small mammal species were captured durinq 1978. Two new species captured 
included the  norway r a t  ( ~ a t t u s  norvegicus) and p r a i r i e  vol e ( ~ i c r o t u s  ochrogaster) . 
The l a t t e r  occurred throughout the  south area while the  norway r a t  was taken only 
on the northwest corner of the  trapping area.  The white-footed mouse was not captured 
i n  1978. 

On the  basis  of t o t a l  number of individuals marked M .  ochrogaster was the  most 
commonly occurring species,  and-M. pennsylvanicus. A to ta l  
of 28 males and 24 females &ring 1437 t r ap  nights of 
e f f o r t  from May through numbers of new individuals 
occurred i n  each successive month, with the g rea tes t  number of to ta l  captures and 
new individuals of each species recorded i n  July. Age c l a s s  d i s t r ibu t ion  by month 
i s  provided i n  Table 4. 

In general the  two most common species - M. ochrogaster and - Mus musculus were 
c a ~ t u r e d  on most of the  octaqonal t r ap  area.  No direct ional  pattern of invasion 
was observed fo r  M. ochrogasier. ~ m u s c u l u s  was captured most frequently in 
d i s t a l  portions 07  the  two assessment m d i a t i n g  northwesterly from the center  
of the  t r ap  area.  This may have been due to  the  proximity of a farm house and barn 
located approximately 50 m north of the  south area which harbored an established 
population. For the most par t  i t  was not possible to  cor re la te  capture success w i t h  
percent vegetative cover along the  various assessment l i ne s  o r  a t  each t rap  location.  
Special mention should be made of t r ap  success along two of the assessment l i ne s .  
Only three  individuals were captured along a l i n e  trending i n  a southwesterly di rec-  
t ion  from the  center of the  t r a p  area.  This l i n e  traversed an area e i t he r  t o t a l l y  
devoid of o r  very sparsely covered by vegetation. Only one individual was captured 
a t  the  f i r s t  10, t r ap  s t a t i ons  along a l i n e  trending i n  a westerly di rect ion from the  
center of the  t r ap  area.  This l i n e  a l so  crossed an area generally devoid of 
vegetation. 

Population density est imates on the  0.9 ha (2.2 ac )  t r ap  area were deterlliined 
f o r  - Mus musculus and Microtus ochrogaster using a Lincoln-Peterson Index. The 
estimates and 95% confidence in te rva l s  f o r  June and July a re :  

M.  ochrogaster - M .  musculus - 
June 37.5 (17.5 - 57.5) 20 (0.6 - 39.4) 

July 1 8 9 (  2 7 -  351) 82.5 ( c  0 - 181.3) 

The large  confidence in te rva l s  a r e  the  r e s u l t  of few numbers of recpatures, part icu- 
l a r l y  i n  July. The r e l a t i ve ly  l a rge  number of pregnant females observed in May 
together with immigration probably accounted f o r  the  high numbers of new individuals 
captured in June and July. 



Table 3. Small mammal capture data from live-trapping a t  Staunton 

Reclamation S i t e  during 1978.* 
a, 

Total Captures** Species 

Microtus ochrogaster 

Microtus pennsyZvanicus 

Mus mscuzus 

May June July 

Species Number of Individuals Marked 

Microtus ochrogaster 

May June July Total 

Microtus pennsy Zvanicus - - 1  - 3  1  4 1  

MUs mscuzus 

*Captures a re  based on a  trapping e f f o r t  ( t rap-nights)  of 364 in May, 637 in June, 
and 436 in July: 

**Numbers r e f e r  t o  t o t a l  captures recorded including both new individuals and 
recaptures. 



Table  4. Age c l a s s  d i s t r i b u t i o n  o f  small  mammals 

c a p t u r e d  a t  S taun ton  Reclamation S i t e  i n  1978. 

S p e c i e s  Number o f  . Ind iv idua l  s ,  Marked 

Microtus ochrogaster 

May June  J u l y  

Microtus pennsyZvanicus - - - 1  - - 4 - -  
Mus muscuZus 3 2 2  5 - 3  1 0  - 2 

A Adul t  

SA Subadul t  

J  J u v e n i l e  



The resul ts  of the 1978 study indicate tha t  breeding populations of - Mus musculus 
and M. ochrogaster have become established within the second growing season a f t e r  
f i n a i  grading and seeding.. The high numbers of new individuals captured in June and 
July a r e  typical of an expanding population. Low moisture conditions resulted in poor 
vegetative growth during May and June of 1977 which hindered invasion by both M. 
ochrogaster and 5. pennsyl vanicus. 

Capture loca l i ty  data for  the two Microtus species i s  suggestive of habitat  
segregation. M. pennsylvanicus was taken only i n  areas of dense vegetative cover 
( >  50%) while v. ochrogaster was captured most often i n  areas of low vegetative cover. 
This i s  in agreement w i t h  the findings of other researchers (DeCoursey 1957; Zimrnerman 
1965; Lewin 1968). Keller and Krebs (1970) however did not find d i s t inc t  habitat  
segregation between M. pennsylvanicus and M .  ochrogaster in southern Indiana grass- 
lands. Lewin (1 968)correlated the dis t r ibut ion of the two species with soi l  moisture 
i n  central I l l i no i s  and found that  M.  ochro as te r  was more abundant than was M. 
pennsylvanicus i n  dry habitat. Zimmerman +T 1965 demonstrated a greater abundance 
of M. pennsylvanicus than M.  ochrogaster i n  f i e lds  comprised of 50% grasses and dense 
vegFtative cover in southern Indiana. An increase in herbaceous cover a t  the Staunton 
s i t e  will afford an opportunity to  study interspecific interactions between these 
species and determine the i r  ultimate dis t r ibut ion on the s i t e .  

No population estimates were made of larger mammals inhabiting the s i t e .  By 
mid-summer of 1977 sign of muskrat (Ondatra zibethica) ,  raccoon (Procyon lo to r ) ,  and 
opossum (Didel his marsupial i s )  were evident around the pond. ~o t ton ta i l (Sy lv i1agus  
floridanus ?- however, appeared not to  u t i l i z e  the reclaimed areas until l a t e  in the 
f i r s t  growing season. A cottontail  nest with f ive  young was observed on the north 
area in June 20, 1978 i n  a densely vegetated area of ladino clover, birdsfoot t re -  
fo i l  and t a l l  fescue. 

Common burrowing mammals such as the thirteen-lined ground squirrel (Spermophilus 
trideceml ineatus) and woodchuck (Marmota monax) a re  species expected to invade the 
s i t e .  One area of concern i s  the response of these species to the acidic refuse 
material contacted during burrowing. A less  intensive mammal monitoring program will 
be carried out 'during the next 5 to  8 years to  examine th i s  concern and to document 
future wild1 ife- use of the s i t e .  

Birds 

In 1977 11 species were observed on the south area (Table 5 ) .  Of these species 
only the comon grackle nested on the area. A t  l e a s t  three nest s i t e s  were observed, 
a l l  confined to the undisturbed woodlot. Killdeer frequented the top of the south 
area b u t  no nests were located. 

I 
i In 1978 the number of species observed on the south area had increased to  18. 

Of these, four species were known to  nest on the south area (Table 6 ) .  The red- 
winged blackbird was the most comon species uti 1 izing grassy vegetation for  nesting 
s i t e s .  Dead pigweed (Amaranthus sp . )  plants were used to support two of the three 
nests observed on the south area.  All three nests occurred in a densely vegetative 
area ( >  75% cover visual estimation) of t a l l  fescue (Festuca arundinacea), goldenrod 
(Sol idago sp.)  and pigweed (Amaranthus sp . ) .  Considerable red-winged nesting 
act ivi tyf took place ' in  l a t e  April and May around the pond on the north area. A k i l l -  
deer nested on an exposed limed-refuse area on the south area. 



Table 5. B i r d  species observed a t  t h e  

- Staunton Reclamation S i t e .  

Barn swal low 

Chimney s w i f t  

American go1 d f  i nch  

Barn swallow 

Common grack le  Cardinal 

Eastern k i n g b i r d  

Ind igo  bunt ing  

Chimney s w i f t  

Chipping sparrow 

Ki 1 1 deer Common grack le  

I Purp le m a r t i n  Crow 
j 
I Red-winged b l a c k b i r d  F i e l d  sparrow 

Robin House sparrow 

Rough-winged swallow K i  11 deer 

Tree swallow Mourning dove 

Purple m a r t i n  

Red-winged b l a c k b i r d  

Robin 

Rough-winged swallow 

Song sparrow 

Tree swal low 



Table 6. N.esting ac t iv i ty  observed on the Staunton 

Reclamation S i t e  during April -May 1978.* 

Species No. nests 

Common Grackle , 
Ki 11 deer 

Red-winged blackbird . 

Song sparrow 

Unidentified active nests 

Inactive nests ( l a s t  years?) 

*Nests counted on 0.9 ha ( 2 . 2  ac) grassland. 



A comparison of bird species observed during surveys in 1977 and 1978 on the old- 
f i e ld  and forest-edge communities along the periphery of the south area indicates 
tha t  approximately the same number of species ut i l ized the areas each year. Although 

I the number of species observed undoubtedly does not represent an exhaustive l i s t i n g ,  
par t icular ly of migrants, i t  does provide an indication of species l ike ly  to u t i l i z e  
reclaimed areas as  the ,vegetative structures becomes more complex (Table 7 ) .  The 
re la t ive  abundance of bird species observed in old-field and forest-edge communities 
during the summer of 1977 i s  shown i n  Table 8. 

The number of nesting species observed on thes i te  in 1978 (3)  were comparable 
to tha t  reported by Karr (1 968) on a 3 year old surface mine spoil in Vermill ion 
County, I1 1 i noi s .  Karr (1 968) a1 so reported nesting by the song sparrow, ki 1 ldeer,  
and red-winged blackbird. In addition horned larks and spotted sandpipers were 
recorded as  nesting species. A1 though nesting habitat  was available fo r  these 
species on the Staunton S i t e  no individuals were observed e i ther  as migrants or  
breeding species. Although not observed as  summer residents a t  the Staunton s i t e ,  
the western and eastern meadowlark a re  common nesting species of early old-field 
communities i n  southern I1 l inois  (Graber and Graber 1976). Bobwhite, known to nest 
i n  grasslands i n  Will iamson County, I1 1 inois (Kl imstra and Rotenberry 1975), would 
a1 so be expected to use the s i t e .  Bobwhite inhabi t a t  forest-edge and grassland 
communities adjacent to  the south area a t  Staunton b u t  were not observed on the s i t e .  
Densely vegetated areas on the s i t e  may provide winter cover for  bobwhite particularly 
on the south area which i s  located adjacent to an agricultural f i e l d .  

The lack of a developed 1 i t t e r  layer d u r i n g  1977 and 1978 was a major factor 
a t t r ibut ing to the general absence of typical soil  arthropods. This f a c t  may l imi t  
use of the s i t e  by insectivorous bird species. As dead organic matter accumulates 
various soil  arthropods should invade. The addition of mulch a t  the time of seeding 
would have improved the habitat  quality for  soil  fauna. 

As the vegetative cover takes on a more three-dimensional s t ructure the number 
of bird species will undoubtedly increase. No shrub species have been observed on 
the s i t e .  Dens,e stands of cottonwood seedlings (Populus deltoides) became 
establ ished on the north area next to  the pond. Black locust seed1 ings (Robinia 
pseudoacacia) .were observed on the south area. Other t r ee  species observed on the 
north area which may ul timately provide habitat  for  various passerine species include 
s i lve r  maple (Acer - saccharinum)., slippery elm (Ulmus rubra) and sassafras (Sassafras 
a1 bidum).  A major concern which warrants study i s  the growth of t ree  and shrub 
species once the i r  root systems have reached the surface material - limed refuse 
interface.  The a b i l i t y  of root systems to to le ra te  the acidic refuse material 
located below the 1 imed refuse material will be a major factor i n  long term plant 
survival and the creation of a diverse vegetative component i n  the grassland community. 
Based on the resu l t s  of many studies attempting to  correlate  bird species diversity 
with foliage height diversi ty  one can assume tha t  bird species diversity of the 
Staunton s i t e  will increase w i t h  an increase ip foliage height diversi ty .  A study 
of the s i t e  a t  intervals of .5, 10 and 15 years would permit a comparison of breeding 
birds of the s i t e  with species typical of old f i e ld  communities. 

Amphibians and Reptiles 

The number of species observed was essent ial ly  the same each year (Table 9) .  
The southern 1 eopard frog (Rana pi piens s henoce hala) Blanchard's cr icket  frog 
(Acris crepi tans b l a n c h a r d i x d  America-a. americanus) invaded the pond 
within one month of i t s  formation. Tadpoles and newly metamorphosed - B. americanus 



Table 7. B i rds  observed i n  t y p i c a l  o l d - f i e l d  and 

forest -edge communities adjacent  t o  t h e  

Staunton Reclamation S i t e  i n  1978. 

Speci es 
Survey Date 

4-25 5-25 

American g o l d f i n c h  1 - 
Barn swallow 1 50+ Very common 
B l  ack-capped chickadee 1 - 
Blue j a y  7 5 
Brown th rasher  - 2 
Card inal  2 3 
Chimney s w i f t  ZOO+ Very comon 
Chipping sparrow - 4 

Common crow 2 1 
Common g rack le  5 5+ Common 
F i  e l  d  sparrow 4 5 
House sparrow 1 Common 
Ki 11 deer 2 3 
Lesser scaup* 1 - 
Meadow1 a r k  1 - 
Mourni ng dove 2 3 
Palm Warbler 1 - 
Purpl  e  m a r t i  n  10 2 
Red-be l l ied  woodpecker 1 3 
Red-headed woodpecker 2 - 
Red-winged b l a c k b i r d  100 15 (nes t i ng )  
R i  ng-necked duck* 1 - 
Robin . 6 1  
Rough-winged swallow ZOO+ Very common 
Rufous-sided towhee 4 1 
Shoveler* - 2 

Song sparrow 1 '1 
Star1 i n g  1 - 
Tree swallow - 7 

Tuf ted  t i tmouse 1 - 
Yellow-rumped warb le r  9 - 
Ye l lowthroa t  1 - 

*Observed a t  t h e  Staunton sewage t reatment  pond ad jacent  t o  grass1 and community. 
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Tab le  8. B i r d s  observed i n  t y p i c a l  o l d - f i e l d  and 
. - 

forest-edge communities ad jacen t  t o  t h e  

Staunton Reclamation S i t e  i n  1977. 

Species 
Survey Date 

5-25 5-26 7-26 7-27 9-27 9-28 

American g o l d f i n c h  
Barn swal low 
Black-capped chickadee 
Blue j a y  
Bobwhite 
Brown th rashe r  
Card ina l  
Ca tb i  r d  
Chimney s w i f t  
Common g r a c k l  e  
Crow 
Downy woodpecker 
Eastern k i n g b i r d  
Eastern meadowlark 
Eastern wood pewee 
F i e l d  sparrow 
F l  i c k e r  
Go1 den-eyed duck 

I 

I Great  c reas ted  f l y c a t c h e r  
House wren 
I n d i g o  bun t i ng  
Leas t  f l y c a t c h e k  
Mockingbi rd  
Mourning dove 
Pu rp le  m a r t i n  

I Red-headed woodpecker ~ Red-wi nged b l a c k b i r d  ~ Robin 
Rough-winged swal low 
Rufous-sided towhee 
Song sparrow 
Sparrow hawk 

I S ta r1  i ng 
Tree swal low 
T u f t e d  t i tmouse  

I Y e l l o w - b i l l e d  cuckoo 
Ye1 1  ow wa rb le r  

I 
I 



Table 9. Repti les and amphibians observed 

a t  the  Staunton Reclamation S i t e .  

Si x-1 i ned racerunner 

Eastern box t u r t l e  

Blue racer  

Black r a t  snake 

(C'nemidophorus sexlineatus) 

(Terrapene caro l im)  

(Co Zuber constrictor foxi)  

(Elaphe obsoleta) 

Southern 1 eopard frog (Ram pipiens sphenocephaZa) 

Bl anchard ' s c r i  cket frog 

Bu 1 1 frog 

American toad 

(Acris crepitans b k n c k d i )  

(Ram catesbeiana) 

(Bufo americanus 

~ -- 

Si x-1 i ned racerunner 

Eastern box, t u r t l e  

Orna'te box - t u r t l e  , 

Blue racer  

Black r a t  snake 

Southern leopard frog 

Bull frog 

Blanchard's c r i cke t  frog 

(C'nmidophorus sexlineatus) 

(Terrapene ornuta) 

(Co Zuber constrictor foxi)  

(Elaphe obsoleta) 

(Ram pipiens sphenocephuZa1 

(Ram catesbeiana) 

(Acris crepitans blanchurdi) 

American toad (Bufo americanus) 



were observed on the north area i n  l a t e  April and May 1977. This was during a time 
when l i t t l e  vegetation growth had occurred on the  s i t e  because of the extremely dry 
conditions. 

The use of the  pond a s  a breeding s i t e  f o r  amphibians will  in tensi fy  as the 
shoreline vegetative cover increases.  A pond located o f f s i t e  approximately 100 m 
e a s t  'of the  new Dond will  Drovide a founder ~ o ~ u l a t i o n  f o r  various her~etofaunal  
species such a s  the  common' snapping t u r t l e  ( h e 1  dra s e r  en t ina) ,  painted t u r t l e  
(Chrysemys p i c t a ) ,  bul l f rog  (Rana c a t e s b e i a n d k k k c r i  s crepi tans 
blanchardi) ,  and spring peepe-yla c ruc i f e r ) .  These species,  as well as  B .  
americanus and R .  pipiens sphenocephala, have a l l  been observed a t  the offsTte  pond. 
The extent  t o  wKich these species u t i l  i ze  the  pond may depend on pH and other chemical 
parameters. Measurements taken soon a f t e r  seeding showed the  pond t o  be basic, 
probably the r e s u l t  of erosion carrying lime into  the  pond. In the f a l l  and through- 
out  1978 however, pond water had a pH of 4-5. 

Three r ep t i l i an  species were frequently observed on and adjacent to  the south 
area.  A population of six-1 ined racerunners (Cnemidophorus sexl ineatus)  inhabi ts  a 
disturbed area alonq an old ra i l road spur t ha t  once serviced the mine. The blue 
racer (Coluber cons i r i c to r  f ox i )  and black r a t  snake (Elaphe. obsoleta)  were observed 
along the  ra i l road spur and on the  south area i n  May 1978. 

The occurrence of C .  sexl ineatus a t  the  s i t e  was not expected. Smith (1961 ) 
repor ts  t ha t  hab i ta t  f o r  racerunners in  I l l  inois  i s  mostly 1 imited t o  sand p r a i r i e  
and h i l l  ~ r a i r i e  communities alonq the  I l l i n o i s  and M i s s i s s i ~ p i  Rivers. The Staunton 
s i t e  i s  approximately 20 miles from the  known range f o r  - C .  ski1 ineatus i n  t h i s  par t  
of I l l i n o i s .  
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