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THE RELATIONSHIP BETWEEN ADJACENT RESIDENTIAL
DEVELOPMENT AND BREEDING BIRD POPULATIONS

Steven L . H arbron, Ph.D.

Western M ichigan U n iv e rs ity , 1981

The breed ing  b ird  p o p u la tio n s  o f a 40.9 ac re  g ra s s la n d - th ic k e t , 

th e  Colony Farm T ra c t, Kalamazoo, M ichigan, were s tu d ied  over 18 

y e a rs , from 1961-1979. The purpose o f the study  was to  d iscover 

any v a r ia t io n s  in  the av ian  p o p u la tio n s  th a t  re s u lte d  from the  

co n s tru c tio n  of an a d jacen t r e s id e n t i a l  developm ent. P a r t ic u la r  

a t te n t io n  was d ire c te d  toward e s ta b l is h in g  th e  k inds of r e la t io n ­

sh ip s  th a t  e x is te d  between the  b reed ing  b ird  p o p u la tio n s  and th e  

a d jac e n t r e s id e n t i a l  developm ent.

Inform ation  concerning th e  study a r e a 's  b reed ing  b ird  p o p u la t­

ions was c o lle c te d  using  th e  W illiam s te rr ito ry -m ap p in g  censusing 

tech n iq u e . Y early p o p u la tio n  v a lu es  were determ ined fo r  each b ird  

sp e c ie s . T o ta l numbers of male b reed in g  b i r d  t e r r i t o r i e s  re p re ­

sen tin g  the  e n t i r e  b reed ing  b ird  fauna were a lso  determ ined fo r  

each year o f the  s tudy .

To determ ine the  p o s s ib le  e f f e c t  th e  changing c h a ra c te r  of th e  

study  a r e a 's  g rassland  p la n t  community, e s p e c ia l ly  su ccess io n a l 

changes, had on the  av ian  p o p u la tio n s , p la n t  s tu d ie s  were conducted 

from 1959-1979. E igh t y ears  a f t e r  c e s s a tio n  of farm ing p ra c t ic e s  

in  1959 th e  g rasslan d  was sampled thoroughly  to  determ ine the  k inds 

and numbers o f woody p la n ts  th a t  were invading  the  g ra s s la n d . This 

procedure was rep ea ted  12 y ea rs  l a t e r .  These d a ta  were compared
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and a measure o f the  ex ten t o f p la n t  su ccess io n  was e s ta b lis h e d .

In  o rd er to  determ ine I f  f lu c tu a t io n s  In  th e  study  a r e a 's  

breeding  b ird  p o p u la tions were r e la te d  to  th e  c o n s tru c tio n  of th e  

a d ja c e n t r e s id e n t i a l  development o r were sim ply m a n ife s ta tio n s  o f 

p o p u la tio n  f lu c tu a tio n s  in  th e  surround ing  a re a  a t  la rg e ,  b reeding  

b ird  d a ta  fo r  Kalamazoo County and th e  S ta te  of M ichigan were com­

pared w ith  th e  study  a r e a 's  d a ta .

To o b ta in  a measure of th e  e x te n t o f d is tu rb a n c e  the  study 

a re a  has experienced  s in ce  abandonment, a l l  recorded  in c idences o f 

d is tu rb a n ce  were com piled. Using t h i s  in fo rm atio n  th e  numbers and 

k inds o f d is tu rb an ces  fo r  each year o f  th e  s tudy  were determ ined and 

th e i r  lo c a t io n s  w ith in  the  study  a re a  were e s ta b l is h e d . To o b ta in  

a d d it io n a l  measures of d is tu rb a n c e , 21 hours o f s p e c if ic  d is tu rb ­

ance o b serv a tio n s  were conducted. These d a ta  were employed to  

In v e s t ig a te  the  r e la t io n s h ip s  th a t  e x is te d  between d is tu rb a n ce , 

one a sp e c t o f r e s id e n t i a l  developm ent, and th e  Colony Farm T r a c t 's  

b reed in g  b ird  p o p u la tio n s .

The e f fe c t iv e n e s s  of "keep-ou t"  s ig n s  in  reducing  d is tu rb a n ce  

on th e  s tudy  a re a  was in v e s t ig a te d .  Ttoenty-one such s ig n s  were 

posted  along th e  perim eter o f th e  s tudy  a re a  and o b serv a tio n s  fo r  

subsequent d is tu rb an ces  were made. A fte r  s ig n  placem ent, twenty 

hours of o b serv a tio n  were conducted . The d a ta  c o lle c te d  b e fo re  and 

a f t e r  th e  p o s tin g  of the  s ig n s  were compared.

The fin d in g s  seem to  in d ic a te  th a t  p la n t  su ccessio n  had a  

n o tic e a b le  e f f e c t  on th e  b reed in g  b i r d  p o p u la tio n s  during  the
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e a r ly  y ears  of the  s tu d y . About f iv e  y ea rs  a f t e r  c e s sa tio n  of 

fanning  p ra c t ic e s ,  fo llow ing  n o ta b le  changes in  the  p la n t commun­

i t i e s  of th e  study  a re a , more sp e c ie s  and numbers o f b ird s  s e le c te d  

th e  a te a  as  b reed ing  h a b i t a t .  However, l i t t l e  change seems to  have 

taken  p lace  in  the  l a s t  f iv e  y ea rs  in  the  c h a ra c te r  of th e  p la n t 

com m unities. C onsequently , i t  appears th a t  p la n t  su ccessio n  has 

no t had a s ig n if ic a n t  in f lu e n c e  on th e  a r e a 's  b reed ing  b ird  

p o p u la tio n s  during  about th e  l a s t  f iv e  y ears  o f the  s tu d y .

I t  was found th a t  the  s tu d y  a r e a 's  b reed in g  b ird  p o p u la tio n s  

were s im ila r  in  many re s p e c ts  b e fo re  and a f t e r  c o n s tru c tio n  o f th e  

a d jac e n t r e s id e n t i a l  developm ent. However, i t  was determ ined th a t  

fo llow ing  c o n s tru c tio n  and p a r a l le l in g  in c re ase d  inc idence  of 

d is tu rb a n ce  some sp ec ie s  o f  b i r d s  were l o s t  from the  b reed ing  

fauna and the  numbers o f o th e r  sp ec ie s  were reduced .

One year fo llow ing  placem ent o f th e  "keep-ou t"  s ig n s  i t  was 

found th a t  th e  inc idence  o f d is tu rb a n c e  was reduced . I t  was 

sp ecu la ted  th a t  th e  in c re a se  in  b reed ing  b ird  sp ec ie s  d iv e rs ity , 

which was noted one y ea r a f t e r  th e  s tudy  was o f f i c i a l l y  concluded, 

was th e  r e s u l t  o f reduced d is tu rb a n c e .
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CHAPTER I

INTRODUCTION

In  1960, e c o lo g ic a l s tu d ie s  were begun by D r, R ichard D. Brewer 

and v a rio u s  g rad u a te  and underg raduate  s tu d en ts  In  b io lo g y  a t  

W estern Michigan U n iv e rs ity , on 40.9 a c re s  o f land  re fe r re d  to  

as the  Colony Farm T ra c t .  The land  has no t been c u l t iv a te d  or In  

any o th e r  way d i r e c t ly  d is tu rb e d  s in c e  1959, a lthough about 35 

o f th e  40.9 ac re s  were once farmed (Brewer, Raim, and Robins 1969). 

S ince 1961 p la n t s tu d ie s  have been conducted r e s u l t in g  in  i d e n t i f i ­

c a tio n  of sp ec ie s  p re sen t and d e te rm in a tio n  of e x is t in g  v e g e ta t io n -  

a l  a s s o c ia tio n s  (Brewer, Raim, and Robins 1969). In  a l l  y e a rs  

from 1961 through 1979, excep t 1971, s tu d ie s  of b reed ing  b ird  

p o p u la tio n s  were conducted. P a r t i c u la r  a t te n t io n  has been d ire c te d  

toward d isco v e rin g  v a r ia t io n s  in  a v ian  p o p u la tio n s  and changes in  

th e  p la n t  community, e sp e c ia l ly  su c c e ss lo n a l changes, o ccu rrin g  

w ith  tim e.

In  1970, c o n s tru c tio n  of a P lanned U nit (housing) Development 

(PUD), r e fe r re d  to  as Parkview H i l l s ,  was i n i t i a t e d  on land  

bo rd erin g  th e  Colony Farm T ra c t. This development was conceived 

as  a "com plete" community where man and th e  p roducts of h is  

e x is te n c e  could c o e x is t w ith  th e  n a tu ra l  environm ent, a llow ing  

n a tu re  to  r e t a in  i t s  in t e g r i ty  (Upjohn 1971).

The e f f e c t  of changes in  w i ld l i f e  h a b i ta t  due to  v a r io u s  land  

use p ra c t ic e s  o r  d i r e c t  developm ent on p o p u la tio n s  o f b reed ing

1
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2

b ird s  has been documented, a lthough  le s s  thoroughly  than  m ight be 

expected (McClure and Othman 1965; Warbach 1958; C hilds 1951;

Dambach and Good 1940; W aters 1967; Woolfenden and Rohwer 1969;

Homes 1957; P o st and Wiley 1976; G u th rie  1974; T i t te r in g to n , 

Crawford, and Burgason 1979; S ta p le to n  and K iv ia t 1979; Anderson 

1979; Ramsden, Lyon, and H alvorson 1979; Whitcomb, Whitcomb, 

and B ystrak  1977). E f fe c ts  produced by changes in  land use 

p ra c t ic e s  o r development on b i rd  p o p u la tio n s  of a d jacen t la n d , 

however, have sc a rc e ly  been co n sid e red . T his study was conducted 

because n ine  y ears  of pre-PUD b a se lin e  b reed in g  b ird  d a ta  were 

a v a ila b le  th a t  could be used to  e v a lu a te  th e  e f f e c t s  of develop­

ment on a d jac e n t av ian  p o p u la tio n s . T his could be accom plished by 

d isco v erin g  i f  any changes occurred  in  th e  b reed ing  b ird  p o p u la tio n s  

a f t e r  PUD c o n s tru c tio n  th a t  seemed to  be d e v ia t io n s  from th e  p re -  

PUD b a se lin e  d a ta .
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CHAPTER II

STUDY AREA

The Colony Farm Trace I s  a  lo n g , narrow brome g r a s s - a l f a l f a  

h a y fie ld  w ith  a  s t r i p  o f th ic k e t  lo ca ted  along approx im ately  h a l f  

of I t s  n o r th e a s te rn  edge (F igure  1 ) .  The C ongressional Land 

Survey System lo c a te s  the  a rea  In  the  NE 1/4 o f Sec. 31, T 2 S ,

R 11 W of Kalamazoo County w ith in  the  c i ty  l im i ts  of Kalamazoo, 

M ichigan.

The study  a re a  I s  about 2700 f e e t  long ; I t s  w id th  v a r ie s  

from about 300 to  approxim ately  1000 f e e t .  I t  I s  lo c a te d  between 

920 and 940 f e e t  above sea  l e v e l .  The e n t i r e  a re a  co n ta in s  40.9 

a c re s .  S itu a te d  w ith in  the  s tudy  a r e a 's  t o t a l  acreage  a re  2 .6  

acres o f marsh and f r in g in g  th ic k e ts ,  lo c a ted  w ith in  co o rd in a te s  

E -F /l-3 .5 , th a t  a re  n o t considered  In  th i s  s tu d y .

The t o t a l  r e l i e f  of th e  t r a c t  i s  s l ig h t ly  more th an  40 f e e t  

w ith  most of th e  a re a  g en tly  r o l l in g  and d isp la y in g  a maximum 

r e l i e f  of le s s  th an  20 f e e t  (Brew er, Raim, and Robins 1969). The 

e a s t  bo rder o f th e  th ic k e t  from about l in e  4 northw ard d isp la y s  

a 20% s lo p e  as  i t  runs to  the  marsh (Raim 1974). A ra v in e  runs 

e a s t-w e st through the  g ra ss la n d  and th ic k e t  between c o o rd in a te  lin e s . 

4 and 5 . Around D /10, w ith in  co o rd in a te s  C*s-DV9 .5 -1 0 , th e re  i s  a 

c lo sed  d ra in ag e  th a t  does n o t ho ld  s tan d in g  w a te r . (T h is  a re a  was 

om itted  from th e  woody p la n t in v asio n  in v e s t ig a t io n  p o r t io n  o f th i s  

study th a t  i s  co n sidered  in  a l a t e r  s e c t io n ) .

3
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The g ra s s la n d , th a t  con tained  29.2 a c re s  in  1979, I s  dominated 

by smooth brome g ra s s , Bromis inerm is. A lso Im portan t a re  b lu e -  

g ra s s , Poa oompreasa and Poa pratenaiai and quack g ra s s ,  Agropyron 

repatte. A l f a l f a ,  Medioago e a tiva ,  th a t  occu rred  i n  n e a r ly  h a l f  of 

29 square m eter q u ad ra ts  sampled In  1963 (Brewer, Raim, and Robins 

1969), had alm ost d isappeared  by 1974. The h e ig h t o f the  brome 

g ra ss  g e n e ra lly  ranges from 45-100 cm, being  low est in  the  

so u th ern  s e c tio n  of th e  f i e l d .  The mean h e ig h ts  fo r  th e  so u th ern , 

m idd le , and n o rth e rn  p o r tio n s  a re  55 cm, 78 cm, and 73 cm, 

re s p e c tiv e ly  (Brewer, Raim, and Robins 1969) . Average l i t t e r  

depth  was found to  be 5 .6  cm when randomly sampled in  1972 

(Harbron 1977). Included  w ith in  the  g ra ss la n d  acreage  a re  a 

m u lt i f lo ra  ro s e , Roaa m u ltiflo ra3 hedge and fen ce  row s.

A number o f woody p la n ts  a re  lo c a ted  in  the  g ra s s la n d , the  

g r e a te s t  d e n s ity  being  in  the  a re a  sou th  o f co o rd in a te  7 . Species 

th a t  a re  common throughout most o f th e  g ra ss la n d  a re  w h ite  mul­

b e r ry , Morua alba;  s tag h o rn  sumac, Rh.ua typhina; and w ild  c h e rry , 

Prume aero tin a . Woody sp ec ie s  and th e  changing c h a ra c te r  of 

the  g ra ss lan d  due to  woody p la n t  in v asio n  a re  considered  in  a 

l a t e r  s e c t io n .

The Kalamazoo S ta te  H o sp ita l c u l t iv a te d  the  h a y f ie ld  p o rtio n  

o f th e  study  a re a  fo r  many y e a r s .  P o r tio n s  o f th e  h a y f ie ld  were 

' taken  ou t o f c u l t iv a t io n  a t  th e  fo llow ing  tim es: sou th  (so u th  of

co o rd in a te  7) in  1958; middle (between co o rd in a te s  5 and 7) in  

1953; and n o rth  (n o r th  of co o rd in a te  l in e  5) in  1954. The n o rth
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and m iddle p o rtio n s  were seeded to  o a ts  and a lfa lfa -b ro m e -red  

c lo v e r whereas th e  sou th  p o r tio n  was p la n te d  w ith  o a ts  and brome.

Hay was cu t and removed from th e  e n t i r e  f i e l d  through 1959 (Brewer, 

R ain , and Robins 1969).

Black lo c u s t ,  Robina paeudoaaaoia, h ic k o ry , Carya e p .,  and 

elm , Ulmu8 s p . a re  the main sp e c ie s  over 1 inch  dbh in  the  th ic k e t  

(Brewer, Raim, and Robins 1969) . Between l in e s  5 and 7 the  v e g e ta t­

io n  i s  le s s  dense than in  the  r e s t  o f  the  th ic k e t  and i s  an open 

ag g reg a tio n  o f b lack  cherry  and w h ite  m ulberry w ith  some sweet 

p ig n u t h ick o ry , Carya ova lia t a ls o  p re se n t (Brewer, Raim, and 

Robins 1969). The t o t a l  acreage o f th e  th ic k e t  was 9 .1 in  1979 

and inc luded  the  growth of aspen , Populua grandidentata ,  elms, 

and w illow s, S a lix  8p.s lo ca ted  betw een th e  n o rth e rn  bo rder and 

co o rd in a te  B - l .

An i r r e g u la r  and incom plete s t r i p  o f m u lt i f lo ra  ro se  forms 

th e  o u te r  edge of the  w estern  boundary . The land  w est o f  the  

ro s e  s t r i p  has been c u lt iv a te d  i n  s t r i p  crop ro ta t io n s  o f hay 

( o a ts ,  a l f a l f a ,  o r c lo v e r ) ,  w heat, and co rn  by W estern M ichigan 

U n iv e rs i ty 's  A g ric u ltu re  Department s in c e  1961.* B efore 1961 

th i s  a re a  was h a y f ie ld  s im ila r  to  th e  s tudy  a re a  (Brewer, Raim, 

and Robins 1969) .

U n til  1970, the a re a  was bo rdered  by s im ila r  f i e ld s  on the 

sou th  and e a s t  boundaries from about th e  7 th  e a s t-w e s t co o rd in a te

*Lee Baker 1977: p e rsonal com m unication.
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7

southw ard. Commencing in  1970, c o n s tru c tio n  of a P lanned U nit 

Development (housing p ro je c t)  was I n i t i a t e d  along th e se  so u th ern  

and e a s te rn  boundaries o f the  s tudy  a re a  (F igu re  2 ) .  This p ro ­

j e c t  I s  s a id  to  have grown o u t o f th e  p io n ee rin g  concept o f en­

v iro n m e n ta lis t  D r. H. Lewis B a tts  who conceived i t  as  an answer to  

the  urban environm ent In  which man has l i t t l e  o p p o rtu n ity  to  ex ­

p e rien ce  th e  n a tu ra l  w orld In  h is  d a l ly  l i f e .  In  o rd er to  c re a te  

a  community where man and the n a tu ra l  w orld were In  harmony, f iv e  

y ea rs  of in te n s iv e  re sea rc h  and c a r e fu l  p lann ing  a re  s a id  to  have 

preceded a c tu a l  c o n s tru c tio n . The r e s u l t  was a m aster lan d -u se  

p lan  th a t  i s  s a id  to  have p rovided  fo r  underground u t i l i t y  and 

TV c a b le s , t r a f f i c  flow eng ineered  fo r  maximum s a fe ty  and minimum 

co n g estio n , subdued s t r e e t  l ig h t in g ,  w inding s t r e e t s ,  and open 

p laces  a p p ro p r ia te ly  landscaped so th a t  a " n a tu ra l"  appearance 

was Im parted to  th e  development (Upjohn 1971).

"Community fe e l in g "  was a q u a li ty  o f l i f e  th a t  p lan n ers  

hoped to  c r e a te  a t  Parkview H i l l s . P lan s  s ta te d  th a t  th e re  would 

be a home to  f i t  every l i f e  s ty le  and , th a t  in  every c ase , 

a e s th e t ic s  would be considered  In  the  development of a l l  b u i ld in g s .  

To fu r th e r  add to  "community f e e l in g " ,  p lan s  c a lle d  fo r  a l e i s u r e -  

geared community b u ild in g , year-round  swimming p o o l, and te n n is  

c o u r ts .  To enhance the  concept o f the  " n a tu ra l  w orld" more th an  

100 a c re s  o f open space , f iv e  m iles  o f n a tu re  t r a i l s ,  300 f e e t  of 

sandy beach , and a p ic n ic  grove were planned (Upjohn 1971) .

In  June 1970 c o n s tru c tio n  was no ted  along th e  e a s te rn  p e rim e te r
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from co o rd in a tes  F-9 through F-14 and along th e  e n t i r e  so u th ern  

b o rd e r. By sp rin g  1972 " s p l i t - l e v e l  town-ranch homes" (apartm ent 

b u i ld in g s ) ,  a d ja c e n t to  the  Colony Farm T r a c t ’s e a s te rn  b o rd e r , 

lo c a ted  between c o o rd in a te  F-10 through F -14 , were opened fo r  

occupancy. During the  w in te r  1972 c o n s tru c tio n  began on b u ild in g s  

composed of m u ltip le  u n i ts  o f " tw o -lev e l condominium town homes" 

along th i s  p e rim e te r down to  the  F-7 c o o rd in a te . By th e  summer 

1973 c o n s tru c tio n  was i n i t i a t e d  on "tw o-fam ily  duplexes" a long  

th e  e n t i r e  so u th ern  bo rd er of th e  study a re a . At t h i s  tim e 

fu r th e r  c o n s tru c tio n  o f b u ild in g s  composed o f m u ltip le  u n i t s  of 

" tw o -lev e l condominium town homes" con tinued  along th e  e a s te rn  

p e rim eter down to  about th e  F-5 c o o rd in a te . From 1970 through 

1979 development co n tin u ed . Many b u ild in g s  such as  "Tow n-country 

homes", r e n ta l  ap artm en ts , penthouse ap artm en ts, and p r iv a te  homes 

were ra is e d  w ith in  the  PUD a t  vary in g  d is ta n c e s  from th e  PUD- 

Colony Farm T rac t b o rd e rs .

The boundary l in e s  se p a ra tin g  th e  Colony Farm T ra c t and th e  

housing development a re  fence  rows w ith  la rg e  s c a t te re d  b la ck  

ch erry ; p ig n u t h ick o ry ; s a s s a f r a s ,  Sassafras albidum; and red  oak, 

Querous b o rea lis  (Brewer, Raim, and Robins 1969). Between e a s t -  

w est co o rd in a tes  3 .5  and 5 .5  the  study  a re a  i s  ad jo in ed  by th ic k e t  

much l ik e  th e  th ic k e t  o f th e  study a re a .  From 3 .5  northw ard , 

along th e  e a s te rn  b o rd e r , th e  a re a  i s  ad jo ined  by th e  marsh th a t  

has v a rie d  c o n sid e rab ly  in  i t s  w ater co n ten t from 1961 through 

1979. I t  decreased  in  m oistu re  from very  wet in  1961 to  a  d ry ish
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hummocky meadow in  1966. In  1967 i t  was a  wet meadow (Brewer, 

Raim, and Robins 1969). The w ater reached i t s  h ig h e s t le v e l  in  

the  y ears  1972 through 1974 presumably because of the  development 

of a shallow  nearby  lak e  lo c a ted  w ith in  th e  housing developm ent.* 

The n o rth  boundary of th e  t r a c t  i s  formed by a s te e p  bank 

th a t  drops to  Parkview Avenue. T h ickets and f i e ld s  s im ila r  to  

those of th e  Colony Farm T rac t a re  lo ca ted  to  th e  n o rth  of 

Parkview Avenue.

*Richard Brewer 1974: p e rso n a l communication.
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CHAPTER III

METHODS

In  1961 Che a re a  was d iv id ed  InCo a g r id  w ith  c o o rd in a te s  lo ­

ca ted  200 f e e t  a p a r t .  Those co o rd in a te s  running  n o rth -so u th  were 

le t t e r e d ;  th o se  o rie n te d  e a s t-w e s t were numbered. C oordinate 

in te r s e c t io n s  were marked w ith  wooden s ta k e s  th a t  p ro je c te d  about

3 f e e t  above the  ground. By employing th e  g r id  system  du ring  

p la n t s tu d ie s  i t  was p o ss ib le  to  e s ta b l is h  the  approxim ate lo c a t ­

ions o f th e  in d iv id u a l woody p la n ts  invading  the  g ra s s la n d . The 

g rid  system  was a lso  used to  lo c a te  b ird  p o s i t io n s  w h ile  conducting 

b reed ing  b ird  cen su ses .

In  1967 th e  e n t i r e  g ra ss lan d  co o rd in a te  system  was fu r th e r  

d iv ided  a t  1 0 0 -fee t in te r v a ls  and a l l  woody p la n ts  in  th e  g ra s s ­

land were lo c a te d , id e n t i f i e d ,  measured fo r  h e ig h t ,  and recorded  

a t  t h e i r  a p p ro p ria te  lo c a tio n s  on s c a le  maps of th e  a re a  (Brewer, 

Raim, and Robins 1969). In  1979 the  o ld  g r id  system  was r e ­

e s ta b lis h e d  by p lac in g  permanent m etal s tak e s  th a t  p ro je c te d  about

4 f e e t  above th e  ground in  lo c a tio n s  th a t ,  in  so f a r  as p o s s ib le , 

d u p lic a ted  the  lo c a tio n s  of th e  o r ig in a l  1961 wooden s ta k e s .  As 

in  1967, th e  g ra ss lan d  co o rd in a te  system  was fu r th e r  d iv id ed  a t  

100-foo t in t e r v a l s .  These 1 0 0 -fo o t-sq u are  q u ad ra ts  were p a r t i t i o n ­

ed in to  20 fo o t wide s e c tio n s  by s t r in g in g  c lo th e s l in e  a c ro ss  th e  

q u a d ra ts . Each s e c tio n  was sampled m eth od ica lly  by two o b serv ers  

w alking slow ly through each s e c t io n .  A ll woody p la n ts  in  th e

11
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e n t i r e  g ra ss la n d  were lo c a te d , I d e n t i f ie d ,  measured fo r  h e ig h t and 

recorded  a t  t h e i r  a p p ro p ria te  lo c a tio n s  on in d iv id u a l  s c a le  

quad ra t maps.

A e r ia l  photographs taken  of the  a re a  in  1950, 1960, 1967 

and 1974, and ground surveys made in  1979 were employed in  the  

c o n s tru c tio n  o f s c a le  maps th a t  re p re se n te d  th e  a re a  as  i t  appear­

ed d u ring  th e se  f iv e  d i f f e r e n t  y ears  (F ig u res  3 -7 ) .  G rassland 

acreage  fo r  th e se  s ta te d  y ears  were c a lc u la te d  u sing  th e  sc a le  

maps and Bruning areagraph  random dot p lan im e te r (97 p e rcen t p re ­

c is io n )  . Curves were then  co n s tru c ted  re p re se n tin g  th e  changing 

acreage of th e  th ic k e t  and g ra ss lan d  fo r  a l l  y ea rs  1950 through 

1979 (F ig u res  8 and 9 ) .  Examination of th e se  curves made i t  

p o s s ib le  to  e s tim a te  th ic k e t  and g ra ss lan d  ac reag es  fo r  any 

in d iv id u a l y ear 1961 through 1979, even th ose  f o r  which a e r i a l  

photographs were n o t  a v a i la b le .  These v a lu es  were used when 

c a lc u la t in g  b ird s  per a c re . S cale  maps of th e  a r e a ,  as i t  appear­

ed in  1967 and 1979, were a lso  used to  p lo t  th e  number of woody 

p la n ts  lo c a te d  in  each 1 0 0 -fo o t-sq u are  q u a d ra t.

B ird  censuses were accom plished by th e  te rr ito ry -m a p p in g  

procedures employed by W illiam s (1936), Lack (1937) , and Kendeigh 

(1944). Using th i s  p rocedu re , a l l  b ird s  seen  o r heard  were 

p lo t te d  on s c a le  maps of the  Colony Farm T ra c t by th e  in v e s t ig a to r  

w hile  w alking through the  a r e a .  A d d itio n a l in fo rm a tio n  about 

b ird s  th a t  was h e lp fu l  in  e s ta b lis h in g  presence  of t e r r i t o r i e s ,  

such as  c a r ry in g  food or n e s tin g  m a te r ia l ,  was a ls o  reco rd ed .
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3. S cale  map co n stru c ted  from a e r i a l  photograph de­
p ic t in g  Colony Farm T rac t a s  i t  appeared in  1950. 
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ed in  1961.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



14

F igure
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4 . S cale  map co n a tru c te d  from a e r i a l  photograph d e p ic t in g  
Colony Farm T rac t aa  I t  appeared  i n  1960. Roae hedge 
has been drawn In  a long  th e  w e s te rn  boundary In  th e  
lo c a t io n  i t  was e v e n tu a lly  p la n te d  In  1961.
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F ig u re  5 . S cale  nap c o n s tru c te d  from a e r i a l  photograph d e p le tin g  
Colony Farm T rac t aa  i t  appeared  in  1967.
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F ig u re  6 . S ca le  nap c o n s tru c te d  from a e r i a l  photograph d e p ic t in g  
Colony Farm T ra c t a s  I t  appeared  In  1974.
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F igure 7 . S cale  map co n a tru c te d  from 1974 a e r i a l  photograph 
and 1979 ground su rveys d e p ic t in g  Colony Farm 
T rac t aa  i t  appeared  In  1979*
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Male b ird s  of the  same sp ec ie s  heard  s in g in g  o r seen  sim ultaneously  

fu rn ish ed  In fo rm atio n  p a r t i c u la r ly  u s e fu l fo r  p lo t t in g  t e r r i t o r i e s .  

L a te r , on In d iv id u a l summary maps fo r  each s p e c ie s ,  reco rd s  formed 

th e  b a s is  fo r  o u tl in in g  the  approxim ate t e r r i t o r i a l  b o u n d a rie s .

I f  a t e r r i t o r y  was p a r t ly  o u ts id e  th e  study  a re a ,  only  th e  f r a c t io n  

th a t  was in s id e  was inc luded  i n  c a lc u la t in g  th e  d e n s ity  of th e  

sp ec ie s  in  q u e s tio n . A ll sp ec ie s  w ith  t e r r i t o r i e s  or home ranges 

averag ing  as  la rg e  o r la r g e r  than  the  s tudy  a re a  ( fo r  example, 

hawks), o r in d iv id u a ls  th a t  were o f te n  observed on th e  t r a c t  

b u t fo r  which no a c c u ra te  e s tim a te  o f t e r r i t o r y  s iz e  could be 

a sc e r ta in e d  a re  in d ic a te d  in  the  ta b le s  by "p lu s"  (+) s ig n s .  Such 

b ird s  a re  d e f in i te ly  a p a r t  o f th e  p o p u la tio n  of th e  study a re a  

b u t th e i r  a c tu a l  d e n s i t ie s  cannot be determ ined s a t i s f a c t o r i l y  

(Johnston  and Odum 1956). However, a l l  + 's  were ass ig n ed  an 

a r b i t r a r y  value  o f .1 male b ird  when c a lc u la t in g  y e a r ly  t e r r i t o r i a l  

va lues and b ird s  p e r a c re . S pecies th a t  were observed o c ca s io n a lly  

v i s i t in g  th e  study  a re a  fo r  only feed in g  p u rp o ses, o r th ose  only  

ra re ly  observed and th a t  d id  no t appear to  in c lu d e  th e  a re a  o r any 

p a r t  of i t  in  th e i r  re g u la r  b reed in g  t e r r i t o r i e s ,  were regarded  

as " v i s i to r s "  and th e i r  p resence  i s  in d ic a te d  by a  s t a r  ( * ) .  The 

* 's  were assigned  a value  o f 0 when c a lc u la t in g  y e a r ly  t e r r i t o r i a l  

v a lu es  and b ird s  p e r  a c r e .  S pecies th a t  were observed on th e  study  

a re a  a t  d i f f e r e n t  tim es d u rin g  the  study  b u t never appeared to  use 

th e  a rea  fo r  b reed ing  purposes a re  n o t in c luded  in  th e  t a b le s .

A ll f in a l  p o p u la tio n  e s tim a te s  made from census summary d a ta  fo r
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a l l  years 1961-1979 were done by Che In v e s t ig a to r .

During the  h e ig h t of th e  b reed ing  season , l a t e  A p ril  through 

August, th e  g r e a te s t  number of censuses was conducted (T able 1 ) .  

Because morning censuses have been found most p ro d u c tiv e  (Warbach 

1958), most A p ril-Ju n e  censuses were conducted betw een 7:00 a.m . 

and 10:00 a .m ..  A lthough d a ta  were c o lle c te d  throughout the  e n t i r e  

y e a r , f a r  few er t r i p s  were made during  the  non-breeding se a so n s .

As denoted by Nice (1941), t h i s  te rr ito ry -m a p p in g  census 

method i s  most a c c u ra te  fo r  b ird s  ho ld ing  type "A" t e r r i t o r i e s .

Such t e r r i t o r i e s  a re  defended a re a s  th a t  a re  used fo r  m ating , 

n e s tin g , and feed in g  ground fo r  the  young w ith  the  r e s u l t  th a t  

a d u lt b ird s  rem ain w ith in  a more or le s s  r e s t r i c t e d  a re a  f o r  a 

n o tic e ab le  p e rio d  of tim e . Most b reed ing  b ird s  of th e  Colony 

Farm T rac t appear to  e s ta b l i s h  type "A" t e r r i t o r i e s .

Using Colony Farm T rac t b ird  census d a ta , the  fo llo w in g  fa c to r s  

were considered  fo r  each y ea r: t o t a l  number o f A p ril  through

August cen su ses , t o t a l  number of census h o u rs , number o f b ird  

t e r r i t o r i e s ,  number of b ird s  p e r a c re ,  number of b reed in g  sp ec ie s  

ho ld ing  t e r r i t o r i e s ,  and th e  t o t a l  number o f sp ec ie s  observed on 

the e n t i r e  a re a .  T h is was done u sin g  bo th  th e  g ra ss la n d  and 

th ic k e t b ird  census d a ta .  When c a lc u la t in g  b ird s  per a c re  fo r  

both  the g ra ss la n d  and th ic k e t  s p e c ie s ,  year to  year changes in  

acreage o f the  g ra ss la n d  and th ic k e t  were tak en  in to  a cco u n t.

Means and s tan d a rd  d e v ia tio n s  were computed fo r  each o f th e  sp ec ie s  

fo r  th e i r  18 y e a r ly  t e r r i t o r i a l  v a lu e s . This was done fo r  bo th
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TABLE 1

NUMBER OF APRIL THROUGH AUGUST CENSUSES

Year Number o f 
Censuses

Number o f 
Hours

1961 17 39

1962 5 7

1963 14 20

1964 7 9

1965 35 68

1966 15 26

1967 30 84

1968 19 30

1969 15 29

1970 16 30

1972 43 107

1973 14 30

1974 7 15

1975 3 10

1976 6 13

1977 13 34

1978 14 31

1979 7 17
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g ra ss lan d  and th ic k e t  p o p u la tio n s . Mean and s tan d ard  d e v ia tio n  

were a lso  c a lc u la te d  fo r  th e  18 y e a r ly  t o t a l  t e r r i t o r i a l  v a lu e s . 

This was a lso  done fo r  bo th  the  g ra ss lan d  and th ic k e t  b reed in g  

p o p u la tio n s . Means were a lso  c a lc u la te d  fo r  s p e c if ic  tim e p e r­

iods fo r  bo th  th e  g ra ss lan d  and th ic k e t  b reed in g  b ird s  concerning 

number of t e r r i t o r i e s ,  b ird s  p e r a c re , and number of b reed ing  

sp ec ie s  observed . A ll Colony Farm T rac t d e n s ity  v a lu es  in  th e  

ta b le s  re p re se n t the  number o f t e r r i t o r i e s ,  occupied by male 

b i r d s .

To e v a lu a te  more f u l ly  and a c c u ra te ly  th e  e f f e c t s  o f th e  PUD 

on the  s tudy  a r e a 's  a v ian  p o p u la tio n s , th e  b ird  p o p u la tio n s  in  the  

S ta te  of M ichigan and Kalamazoo County a t  la rg e  were compared 

w ith  th e  Colony Farm T rac t b i rd  p o p u la tio n s . For t h i s  purpose, 

b ird  census d a ta  c o lle c te d  by th e  U. S . F is h e r ie s  and W ild life  

S e rv ices  f o r  th e  S ta te  o f M ichigan fo r  y ea rs  1966-1979 (Chandler 

and W ille t 1966, 1968, and 1969 and unpublished  U. S . F is h e r ie s  

and W ild life  d a ta  fo r  y e a rs  1970-1979) and d a ta  fo r  y ears  1970- 

1979 c o lle c te d  by Raymond J .  Adams, J r . ,  re s e a rc h  b io lo g is t  w ith  

th e  Kalamazoo N ature C en te r, Kalamazoo, M ichigan were u sed . Means 

were c a lc u la te d  fo r  s p e c i f ic  tim e p e rio d s  fo r  th e se  d a ta  fo r  the  

same tim e p e rio d s  as were done fo r  the  Colony Farm T rac t d a ta .  

Although th e  d a ta  from th e  S ta te  o f M ichigan and Kalamazoo County 

were in  u n i ts  o f b ird s  per ro u te  and th e  Colony Farm T rac t d a ta  

were in  u n i ts  o f number o f male b reed in g  b ird  t e r r i t o r i e s ,  th e  

gross p o p u la tio n  changes th e  th re e  a re a s  d isp lay ed  over th e  y ea rs
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were compared and c o n tra s te d . Popu la tion  changes o ccu rrin g  a t  

the  Colony Farm T rac t th a t  seemed to  be d e v ia tio n s  from the  b ird  

popu la tions In  the  S ta te  of Michigan and Kalamazoo County were 

subsequently  In v e s tig a te d  and a ttem p ts  were made to  e s ta b l is h  

p o ss ib le  r e la t io n s h ip s  betw een th e i r  occurrences and th e  c o n s tru c t­

io n  of th e  PUD.

To o b ta in  a  measure o f th e  e x te n t of d is tu rb an ce  the  s tudy  

a rea  has experienced  s in c e  abandonment, a l l  d a ily  census maps 

fo r  years  1961-1979 were examined fo r recorded  no tes of d is tu rb a n c e . 

Using th i s  in fo rm atio n , th e  numbers and k inds of d is tu rb a n ce s  

fo r  each year were determ ined and the  lo c a tio n s  o f th e i r  occurrences 

were p lo tte d  on s c a le  maps o f the  a re a .

To o b ta in  a d d i t io n a l  m easures of d is tu rb a n c e , 21 hours of 

s p e c if ic  d is tu rb an ce  o b se rv a tio n s  were conducted. For t h i s  purpose 

a wooden tower about 8 f e e t  i n  h e ig h t was u sed . O bservations of 

d is tu rb an ce  were made w ith  the  use of 20x b in o c u la rs  from a top  

th i s  p la tfo rm ; a l l  o b se rv a tio n s  were recorded  on s c a le  maps of the  

a re a . These d a ta  were in c lu d ed  w ith  the  d is tu rb an ce  d a ta  o b ta ined  

from notes o f d is tu rb a n ce  recorded  on the  d a i ly  census maps.

The e f fe c t iv e n e s s  o f "keep-ou t" s ig n s  in  reducing  d is tu rb a n ce  

on the study a rea  was determ ined by p o stin g  21 such s ig n s  a long  

th e  p e rim eter o f th e  s tudy  a re a  and observ ing  fo r  subsequent 

d is tu rb an ces  (F igu re  1 0 ) . A fte r  the  placem ent of the  s ig n s  20 

hours of o b se rv a tio n  were made from the  wooden tow er. To a id  in  

o b se rv a tio n , 20x b in o c u la rs  were ag a in  employed. A ll o b se rv a tio n s
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Figure 10.

o
8
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a. "Keep-out" Sign

Thicket

H ayfie ld

Scale map of Colony Farm Tract Indicating approximate 
locatlona of posted "keep-out" signs.
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of d is tu rb a n ce  were recorded  on s c a le  maps o f th e  a r e a .  The d a ta  

c o lle c te d  b e fo re  and a f t e r  p o s tin g  of the  "keep -ou t"  s ig n s  were 

th en  compared and no tes were made o f the  numbers and k inds o f 

d is tu rb an ces  th a t  occurred  during  th e se  two p e r io d s . These d a ta  

were a lso  in c lu d ed  w ith  the  d is tu rb an ce  d a ta  ob ta ined  from no tes 

of d is tu rb a n ce  recorded  on d a ily  cen su ses .

A ll b ird  names were taken  from the  American O rn ith o lo g is ts ' 

Union c h e c k - l ls t  (1957) and l a t e r  supplem ents.
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CHAPTER IV

RESULTS AND DISCUSSION 

V egeta tion  Change

Because th e  p h y s ica l n a tu re  and com plexity o f v e g e ta tio n  in  

any given h a b i ta t  i s  so im portan t in  a f f e c t in g  av ian  p o p u la tio n s  

(Kendeigh 1945; MacArthur and MacArthur 1961; Karr and Roth 1971; 

W illson 1974; Roth 1976), i t  i s  necessary  to  no te  the  v e g e ta tio n a l 

d is p o s i t io n  o f th e  study a re a  and d iscover any changes th a t  have 

occurred in  i t s  c h a ra c te r  w ith tim e. This w i l l  p rov ide  a  back­

ground fo r  in te r p r e t in g  v a r ia t io n s  in  th e  a r e a 's  b reed in g  b ird  

p o p u la tio n s . I t  must be accom plished in  o rd e r to  h e lp  e v a lu a te  

what e f f e c t  a lone  the  a d jac e n t housing development has had on the  

b reeding b ird  p o p u la tio n s  o f the  Colony Farm T ra c t.

There has been an in c re a se  in  t o t a l  numbers o f woody p la n ts  

throughout the  g ra ss lan d  a t  la rg e  s in ce  1959 (T able 2 and F igu res 

11 and 1 2 ). However, i f  on ly  th e  a rea  away from b o rd e rs  i s  con­

sid ered  and a few a ty p ic a l  a re a s  a re  excluded from c o n s id e ra tio n , 

(F igu res 13 and 14) i t  appears th a t  th e  in c re a se  in  numbers has 

occurred alm ost e n t i r e ly  in  the  h igher h e ig h t c la s s  c a te g o r ie s  

(Table 3 ) . The lower h e ig h t c la s s  c a te g o r ie s  have a c tu a l ly  had 

re d u c tio n s  in  t h e i r  numbers. Based upon th e  s iz e s  o f th e  woody 

p la n ts  in  th e  sm a lle s t h e ig h t category  d isp la y in g  a s u b s ta n t ia l  

in c re a se  in  numbers from 1967 to  1979, i t  i s  su spec ted  th a t  th e  e s ­

tab lishm en t o f  new woody p la n ts  has probably been much reduced

27
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TABLE 2

WOODY PLANT NUMBERS FOR ALL GRASSLAND QUADRATS

H eigh t C a te g o rie s

YEAR
0-25

cm
26-50 51-100

cm
101-150

cm
151-200

cm
201-250

cm
251-300 301-350 

cm cm
351-400

cm
401-450

cm
451-500

cm
501-550

cm

1967 5
(+  p a tch  
o f  TNC)

198 335 92 8 4 2

1979 229
(+TNC)

357
(+TNC)

573 375 179 53 31 21 17 2 2 1

NET +224 
CHANGE (+TNC)

+159
(+TNC)

+238 +283 +171 +49 +29 +21 +17 +2 +2 +1

TNC = Too numerous to  c o u n t.

t o
00



R
eproduced 

with 
perm

ission 
of the 

copyright ow
ner. 

Further reproduction 
prohibited 

w
ithout perm

ission.

TABLE 2 -  C ontinued

H eigh t C a te g o rie s

551-600 601-650 651-700 701-750 
cm cm cm cm

751-800
cm

NO HT. TOTALS

644 + p a tc h  o f TNC

1 1 26 1868 + c lo n e , some broken  p la n t s ,  and TNC

+1 +1 +26 1224 + c lo n e , some broken  p la n t s ,  and TNC

ro
vO
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8 1 13

t ,

Closed D rainage 
excluded from 
c o n s id e ra tio n

Too numerous to  count

Figure 11. Total numbers of grassland woody plants recorded in 
each specific grassland quadrat for year 1967.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



31
B D E P

10

Closed drainage 
excluded from 
consideration

a. Too numerous to count
55 201

\

13

.. . . S T  Plus a large donaPlus some broken plants
along fence row

Figure 12. Total numbers of grassland woody plants recorded in 
each specific grsssland quadrat for year 1979.
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Figure

A B E F

00

Closed d ra inage  
excluded from 
c o n s id e ra tio n

Atypical areas 
excluded from 
consideration

10

11

12

13

L3. Total numbers of grassland woody plants recorded In 
each of the non-border grassland quadrats for year 
1967.
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Figure

A B C D E F

10

Closed drainage 
excluded £rom 
consideration

Atypical areas 
excluded from 
consideration

14. Total numbers of grassland woody plants recorded 
in each of the non-border grassland quadrats for 
year 1979.
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TABLE 3

WOODY PLANT NUMBERS FOR NON-BORDER QUADRATS

H eight C a te g o rie s

0-25 26-50 51-100 101-150 151-200 201-250 251-300 301-350 351-400 401-450 451-500 NO HT. TOTAL
YEAR cm an cm cm cm cm cm cm cm cm cm

1967 3 149 252 61 3 468

1979 7 45 217 195 72 23 8 3 1 1 1 573

NET +4 -104 -35 +134 +69 +23 +8 +3 +1 +1 +1 +105
CHANGE

NOTE: A ty p ic a l a re a s  ex c lu d e d ; s e e  f ig u re s  13 and 14 .

U>
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fo r  about th e  l a s t  5 y e a rs . T h is I s  t ru e  f o r  a t  l e a s t  th e  non- 

bo rder p o rtio n  o r 50 p e rcen t o f th e  g ra ss la n d  and i s  e sp e c ia l ly  

t r u e  o f th e  n o rth  ( l in e s  1-5) and.m iddle ( l i n e s  5-7) s e c tio n s  

( ta b le  4 ) .  The a c tu a l percen tage  o f th e  g ra ss la n d  experiencing  

such a  tre n d  in  woody p la n t Invasion  i s  in  r e a l i t y  much g re a te r .

T his i s  because a  la rg e  percen tage  o f  th e  t o t a l  a re a s  in  most 

bo rder q u a d ra ts , s i tu a te d  away from b o rd e rs , more c lo se ly  resem bles 

th e  v e g e ta tio n  o f non-border q u ad ra ts  th an  th a t  Imm ediately a d jac ­

en t a b o rd e r. This su g gests  th a t  most woody p la n t in v asio n  i s  oc­

c u rr in g  on ly  w ith in  about 25 f e e t  o f g ra ss lan d  border ju n c tio n s .

I t  i s  sp ecu la ted  th a t  th e  aforem entioned changes in  th e  

v e g e ta tlo n a l c h a ra c te r  o f th e  g ra ss la n d  would have produced changes 

in  th e  g ra ss lan d  av ian  p o p u la tio n s  du ring  s p e c i f ic  tim es throughout 

th e  s tu d y . Major changes in  b ird  p o p u la tio n s  due to  woody p la n t 

Invasion  most obv iously  would be expected to  have occurred  soon 

a f t e r  abandonment when in v asio n  would have been ongoing a t  i t s  

most ra p id  r a t e .  However, s in ce  l i t t l e  change has seem ingly taken  

p lace  in  most o f the  g ra ss lan d  s in c e  about 1974, few b ird  p o p u la tio n  

changes would be expected to  have occurred  s in c e  th a t  tim e a s  th e  

r e s u l t  o f  changes in  th e  a r e a ’s g ra ss la n d  v e g e ta tlo n a l fe a tu re s .

The reaso n  i s  th a t  the  Colony Farm T r a c t 's  g ra ss la n d  h a b i ta ts  in  

y ears  1974 through 1979 would have been v e ry  s im ila r  p h y s ic a lly  

and b io lo g ic a l ly .  Communities in  s im ila r  h a b i ta t s  should be s im ila r  

w ith  re s p e c t to  sp ec ie s  r ic h n e s s , sp ec ie s  com position and p o p u la t­

io n  d e n s ity  (Roth 1977).
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TABLE 4

NON-BORDER QUADRAT WOODY PLANT NUMBERS FOR EACH SECTION OF GRASSLAND

H eigh t C a te g o rie s

0-25 26-50 51-100 101-150 151-200 201-250 251-300 301-350 351-400 401-450 451-500
LINES YEAR cm cm cm cm cm cm cm cm cm cm cm

1967 3 149 246 59 3

1979 7 44 213 192 68 20 8 3 1 1H
NET
CHANGE +4 -105 -33 +133 +65 +20 +9 +3 +1 +1

1967 5 2

r> 1979 4 2 3 3
in

NET
CHANGE -1 0 +3 +3

1967 1

m 1979 1 0 1 1
i—i

NET
CHANGE +1 -1 +1 +1

NOTE: A ty p ic a l a re a s  ex c lu d e d ; s e e  f i g u r e s  13 and 14 .
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The th ic k e t  has experienced  more profound v e g e ta tlo n a l changes 

than  has the  g ra s s la n d . These changes in c lu d e  bo th  a s u b s ta n t ia l  

expansion in  s iz e  and the  development o f more f o r e s t - l ik e  c h a ra c t­

e r i s t i c s .*  However, because th e se  changes have occurred  slow ly 

and a t  a n e a rly  c o n sta n t r a t e ,  i t  i s  p robab le  th a t  any changes 

in  the  th ic k e t  av ian  p o p u la tio n s , due to  th e se  v e g e ta tio n a l changes, 

would have occurred  g ra d u a lly  s in c e  abandonment.

B ird  P op u la tio n s

In tro d u c tio n

The t o t a l  number o f  sp e c ie s  observed a t  the  Colony Farm T rac t 

over th e  y ears  1961 through 1979 was about 120; th e  u su a l number 

o f sp ec ie s  seen per y ear was about 50 . Many sp ec ie s  r e s t r i c t e d  

th e i r  a c t i v i t i e s  to  feed in g  on o r above th e  a re a , m ig ra tin g  through 

the  a rea  during  sp rin g  or f a l l ,  or were p re se n t o c ca s io n a lly  as 

v i s i t o r s  and were known n o t to  n e s t  on th e  t r a c t . A co n seq u en tia l 

number of th e se  b ird s  were s ig h te d  a t  d i f f e r e n t  tim es o f th e  year 

o th e r than  breed ing  p e r io d s . The e n t i r e  l i s t  o f sp ec ie s  observed

fo r  y ears  1961 through 1979 appears in  the  Appendix.
?*

T h ir ty -e ig h t sp ec ie s  e s ta b lis h e d  t e r r i t o r i e s  th a t  were e i th e r  

s i tu a te d  e n t i r e ly  w ith in  th e  th ic k e t  p o r tio n  of the  study  a r e a ,  or 

a t  l e a s t  inc luded  some p o r tio n  o f th e  th ic k e t  as  b reed ing  t e r r i t o r y ,  

over th e  y ears  1961 through 1979 (T able 5 ) .  The mean number of

*Richard Brewer 1974: p e rso n a l communication.
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TABLE 5

COLONY FARM TRACT THICKET BREEDING B IR D  NUMBERS

YEARS

SPECIES 61 62 63 64 65 66 67 68 69 70 72 73 74 75 76 77 78 79 X SD

Green Heron * 0 0 0 + 0 0 1 .0 1 .0 1 .0 1 .0 + + 0 0 0 + 0 .2 .4

R e d - ta i le d
Hawk 0 0 0 0 0 0 + 0 + + + + + 0 0 0 0 0 0 .1

M ourning Dove 3 .0 + 1 .0 2 .0 4 .0 2 .0 2 .0 1 .0 1 .0 1 .0 1 .0 + + * + + + * 1 .0 1 .2

Y e llo w -b ille d
Cuckoo 0 0 0 + * * 2 .0 1 .0 1 .0 * 1 .0 + 0 0 0 .6 0 .7 .4 .6

B la c k -b i l le d  Cuckoo 1 .0 0 0 0 1 .0 * 0 + * 0 .8 0 0 0 0 * 0 0 .2 .4

G rea t Homed Owl 0 0 0 0 0 0 + * 0 0 + + 0 + 0 + 0 0 0 .1

Common F l ic k e r .5 .4 .5 0 .6 .5 .6 .8 1 .0 .5 1 .2 .5 1 .2 .6 0 .7 .4 * .6 .4

R e d -b e ll ie d
Woodpecker 0 0 0 0 0 0 0 0 0 0 +  . * 0 0 * 0 0 0 0 0

H airy  Woodpecker * 0 * 0 0 * 0 1 .0 * * * 0 0 0 0 0 0 0 .1 .2

Downy Woodpecker + .9 * ■ .5 .5 .3 .7 .9 * + .7 .5 * 0 + 0 + * .3 .3

E a s te rn  K ingb ird .9 + 0 0 .5 .6 0 + * .7 .7 0 ' 0 * 0 0 0 0 .2 .3

G rea t C re s ted  
F ly c a tc h e r .5 0 + 0 .5 .4 .5 .8 .6 .1 .8 .5 .7 0 * * * .5 .3 .3

NOTE: Numbers r e p re s e n t  number o f  b re e d in g  m a le s .

* “  V is i to r  -  d id  n o t e s t a b l i s h  b re e d in g  t e r r i t o r y .

+  _ E s ta b l is h e d  b re e d in g  t e r r i t o r y  b u t no a c c u ra te  e s t im a te  o f  t e r r i t o r y  s i z e  e s t a b l i s h e d .

UJ
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TABLE 5 -  C o n tin u e d

YEARS

SPECIES 61 62 63 64 65 66 67 68 69 70 72 73 74 75 76 77 78 79 X
i

SD

E a s te rn  Wood 
Pewee 0 0 0 0 .3 0 .8 0 * * * * 0 0 0 0 * .4 .1 .2

Empidonax sp p . .5 0 0 0 0 0 * 0 0 0 0 0 0 0 0 * 0 * 0 .1

Blue Jay + + + + + + + + + + + + + * * + + + .1 .0

Common Crow * * * 0 * * * * * * 1 .0 1 .0 1 .0 * * + .7 1 .0 .3 .4

B lack-capped
C hickadee * * * * * * 0 0 * * 1 .0 * .5 .5 * .1 .6 .4 .2 .3

T u fted  T itm ouse + * * * * 0 * * * + .7 .5 .8 .4 .6 .6 .7 .5 .3
I
.3

W h ite -b re a s te d
N uthatch 0 0 * * * 0 + .5 * * .6 + .6 0 .7 + 0 .8 .2

1
.3

House Wren * 0 .1 + .8 .7 + + * * 2 .0 * 0 0 . 0 0 0 0 .2 .5

Gray C a tb ird 2 .5 .9 .3 .5 1 .4 2 .0 1 .6 .6 1 .2 1 .1 1 .5 1 .0 1 .3 + .9 + * .7 1 .0 .7

Brown T h rash er .3 .5 .6 .9 .7 .4 .4 .8 + * * .5 0 0 0 .7 + 0 .3 .3

American Robin + + + * + + + + + + + 2.0 + .7 .6 + * * .3 .5

S ta r l i n g * * * ' 0 * 1 .0 1 .0 + * * * * * * * * * * .1 .3

R ed-eyed V ireo 0 0 * 0 * 0 0 .6 + * 0 0 * 0 0 + 0 0 0 .1

W arbling V ireo 0 0 0 0 * 1 .0 0 0 * 0 * 0 0 0 0 0 0 0 .1 .2

Yellow W arbler 0 .1 * * .6 * .5 0 * + * * 0 0 * 0 0 0 .1 .2

Common
Y e llo w th ro a t 3 .9 4 .2 1 .8 .5 2 .5 2 .2 .4 1 .0 1 .3 .2 1 .4 .6 0 0 .8 .1 2 .0 .5 1 .3 1 .3

o
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TABLE 5 -  C o n tin u e d

YEARS

SPECIES
61 62 63 64 65 66 67 68 69 70 72 73 74 75 76 77 78 79 X SD

N orthern  O rio le * 0 0 0 + .8 + .8 + .8 1 .0 1 .0 + 0 * .3 * 1 .0 .3 .4

Comnon G rack le 0 0 0 0 + * * * * * * + + + + * + * 0

Brown-headed
Cowbird 0 + * 0 + + + + * + + 0 * 0 + + 0 0 .1

C a rd in a l 1 .0 .8 .7 .8 .8 .9 1 .0 .5 1 .6 1 .6 1 .4 1 .6 1 .1 .3 .7 + .6 .5 .9

R o se -b rea s ted
G rosbeak 0 0 0 0 0 .2 * .2 0 0 * 0 * 0 0 .2 * * 0

In d ig o  B unting 1 .4 0 1 .6 1 .4 .9 .5 2 .0 .8 1 .6 1 .0 .9 0 0 0 0 0 .3 * .7

American G o ld finch + 0 + * + + + + + + + + + 0 * + + + .1 0

R u fo u s-sid ed  
Towhee 1 .0 1 .2 .7 .9 1 .2 .6 .7 .7 * .7 .5 0 0 0 0 0 0 0 .5

Swamp Sparrow .1 .1 * 0 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Song Sparrow 2 .0 1 .2 1 .1 .7 1 .0 1 .6 1 .6 1 .7 3 .3 2 .7 5 .6 7 .8 3 .4 2 .3 3 .0 1.9 .1 1 .4 2.4 1 .9

T o ta l  T e r r i t o r i e s 19 .1 1 0 .8 8 .8 8 .5 18 .0 16 .1 1 6 .7 15.5 1 4 .3 1 2 .2 25 .5 18 .4 11.4 5 .1 7.7 6 .3 6 .1 8.6 12 .7 5 .6

T o ta l  b i r d s  p e r  
a c re 3 .4 1 .9 1 .5 1 .4 2 .8 2 .4 2 .4 2.2 2 .0 1 .6 3 .3 2 .3 1 .4 .6 .9 .7 .7 1 .0 1 .8 .9

T o ta l  Number o f  
S p ec ies 19 15 14 12 22 21 24 26 17 20 27 21 17 9 11 20 15 14 18 .0 s a
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th ic k e t  t e r r i t o r i e s  fo r the  18 y ears  was 12.7  w ith  a s tan d ard  

d e v ia tio n  of 5 ,6  and a range o f 2 0 .4 . These 12.7 t e r r i t o r i e s  a re  

eq u al to  an average of 1 .8  b ird s  per a c r e .  There was a mean of

18.0 sp ec ie s  per year rep re sen ted  in  th e  th ic k e t  b reed ing  fau n a .

T h irte en  d i f f e r e n t  sp ec ie s  e s ta b lis h e d  t e r r i t o r i e s  in  the

g rass lan d  during  the  span of the  study  (Table 6) . These 13 sp ec ie s  

were the  M allard , Bobwhite, Ring-necked P h easan t, S h o r t-b i l le d  

Marsh Wren, B obolink, E as te rn  Meadowlark, Red-winged B lackb ird , 

D ic k c is s e l , Savannah Sparrow, G rasshopper Sparrow, Henslow 's 

Sparrow, F ie ld  Sparrow, and Song Sparrow. The mean number of 

g ra ss lan d  t e r r i t o r i e s  fo r  th e  18 y ears  was 35.5 w ith  a s tandard  

d e v ia tio n  o f 5 .5  and a range of 1 7 .5 . These 35.5 t e r r i t o r i e s  

re p re se n t an average of 1 .2  b ird s  p er a c re  which i s  comparable to

1 .0  b ird  per acre  re p o rte d  by Kendeigh (1941) fo r  a study in  a 

Iowa p r a i r i e .  The mean number of sp e c ie s  re p re se n te d  in  the  

g ra ss la n d  b reed ing  fauna was 7 .4  fo r  th e  18 y ears  of s tu d y .

Kendeigh (1941) l i s t e d  somewhat d i f f e r e n t  sp ec ie s  as g ra s s ­

land breed ing  b ird s  than  those  observed h e re . Although many of 

the  above l i s t e d  sp ec ie s  a re  n o t t ru e  g ra ss lan d  b i r d s ,  they were 

inc luded  in  th i s  study  w ith  th e  sp e c ie s  more o f te n  a sso c ia te d  

w ith  g ra s s la n d s , because they used the  g ra ss la n d  p o r tio n  of th e  

study  a re a  fo r  n e s t s i t e s ,  fe e d in g , o r s h e l t e r  to  a f a r  g re a te r  

e x te n t than  th e  th ic k e t  p o r tio n  o f th e  t r a c t .  The M a lla rd 's  

p resence i s  b e liev ed  to  depend on th e  nearby  m arsh. Kendeigh 

(1941), in  a s im ila r  s tu d y , re p o rte d  th e  n e s tin g  o f a M allard

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE 6

COLONY FARM TRACT GRASSLAND BREEDING BIRD NUMBERS

YEARS
SPECIES

61 62 63 64 65 66 67 68 69 70 72 73 74 75 76 77 78 79 X SD

M alla rd 0 0 0 1 .0 0 1 .0 1 .0 1 .0 0 0 0 1 .0 0 0 1 .0 0 1 .0 1 .0 .4 .5

B obvh ite 0 0 0 0 0 0 0 0 0 0 .6 0 0 0 0 0 0 0 0 .1

R ing-necked P h easan t + 1 .5 1 .0 + 4 .0 + + 1 .0 + + 1 .2 1 .0 2 .0 .8 0 1 .0 .7 1 .3 .9 1 .0

S h o r t - b i l le d  Marsh Wren 0 0 0 0 0 6 .0 .5 0 0 0 2 .6 1 .0 2 .0 0 3 .1 0 0 0 .8 1 .6

B obolink 3 .0 2 .0 3 .0 4 .0 3 .0 5 .2 8 .1 4 .0 4 .6 4 .2 5 .6 5 .3 4 .3 6 .6 6 .4 6 .6 4 .9 5 .5 4 .8 1 .6

E a s te rn  Meadowlark 4 .0 3 .5 3 .5 3 .5 4 .0 4 .5 4 .5 4 .0 3 .0 4 .2 5 .5 4 .0 3 .5 1 .8 2 .7 3 .0 3 .5 4 .4 3 .7 .8

R ed-v lnged  B lack b ird 7 .2 7 .5 6 .5 10 .1 6 .2 7 .6 8 .4 10 .4 16 .0 12.9 12 .8 23 .5 17 .5 13 .0 14.9 17.6 14.1 11.6 12 a 4 .7

D ic k c is s e l 0 0 0 0 0 0 1 .5 0 0 0 0 0 0 0 0 0 0 0 .1 .4

Savannah Sparrow 0 0 0 0 0 .5 3 .6 5 .1 2 .3 1 .6 4 .9 6 .0 3 .5 5 .2 3 .7 4 .2 2 .8 1 .5 2.5 2 .1

G rasshopper Sparrow 0 0 0 0 0 .2 0 0 0 0 0 0 0 0 0 0 0 0 0 .1

H en slo v ’s  Sparrow 15 .5 1 7 .0  17 .5 1 6 .2 1 2 .0 1 5 .0 8 .1 4 .5 1 5 .0 1 5 .3 1 0 .4 3 .5 1 .0 0 0 0 0 0 8 .4 7 .2

F ie ld  Sparrow 1 .3 .5 .6 .5 1 .0 .5 .7 .9 0 1 .8 1 .1 .1 0 0 0 0 0 0 .5 .6
Song Sparrow 0 0 0 0 0 0 0 0 0 0 1 .2 1 .0 4 .0 1 .5 4 .0 3 .6 3 .0 3 .6 1 .2 1 .6

T o ta l  t e r r i t o r i e s 3 1 .1 32 .0 3 2 .1 35 .4 3 0 .2 40.6 36.5 30 .9 4 1 .0  4 0 .1 45.9 46 .4 37 .8 28.9 35.8 3 6 .0  3 0 .0  28.9  35 .5 5 .5

T o ta l  b i r d s  p e r  a c re 1 .0 1 .0 1 .0 1 .1 1 .0 1 .3 1 .2 1 .0 1 .3 1 .3 1 .5 1 .6 1 .3 1 .0 1 .2 1 .2 1 .0 1 .0 i a .2
Numbers o f  sp e c ie s 6 6 6 7 6 10 10 8 6 7 10 10 8 6 7 6 7 7 7 .4 1 .6

NOTE: Numbers r e p r e s e n t  nusber o f  b re e d in g  m a le s .

+  -  E s ta b l is h e d  b re e d in g  t e r r i t o r y  b u t no a c c u ra te  e s t im a te  o f  t e r r i t o r y  s i z e  e s ta b l i s h e d .

•P*OJ
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in  th e  m iddle o f a 50 -ac re  g ra ss lan d  n ex t to  a la k e  and m arsh.

B irds in  t h i s  study  considered  by Kendeigh (1941) as  tru e  g ra ss ­

land sp e c ie s  a re  the Bobolink and E as te rn  Meadowlark.

The d a ta  fo r  bo th  g ra ss lan d  and th ic k e t  p o p u la tio n s  show 

n o tic e a b le  v a r i a b i l i t y  throughout th e  s tudy  (F ig u res  15 and 1 6 ). 

However, the  18 y ears  of d a ta  d isp la y  n a tu ra l  "b reaks" in to  

c e r ta in  tim e p e rio d s  th a t  show upward or downward tre n d s  in  

both  numbers of b ird s  and numbers of b ird  sp e c ie s  ho ld ing  b reed ing  

t e r r i t o r i e s .  For th e  g ra s s la n d , th e se  tim e p e rio d s  a re  1961-1965, 

1966-1974, and 1975-1979. The upward p o p u la tio n  tre n d  th a t  

occurred  betw een 1961-1965 and 1966-1974 i s  claim ed to  have been 

caused by b io t i c  changes in  the  g ra ss lan d  ’s  h a b i t a t . The most 

n o tab le  of th e se  changes a re  b e liev ed  to  have been woody p la n t 

in v asio n  and o th e r  f a c to r s  a sso c ia te d  w ith  in c re ase d  e c o lo g ic a l 

age o f th e  h a b i t a t .  The downward p o p u la tio n  change observed to  

have occurred  between tim e p e rio d s  1966-1974 and 1975-1979 i s  

b e liev ed  to  have been th e  r e s u l t  o f In c reased  d is tu rb a n c e  emanating 

from the  PUD.

The th ic k e t  p o p u la tio n  d isp la y s  p e rio d s  du ring  1961-1964, 

1965-1974 and 1975-1979. The cause fo r  th e  upward p o p u la tio n  

change th a t  occurred  between 1961-1964 and 1965-1974 i s  b e liev ed  to  

be the  r e s u l t  o f v e g e ta tlo n a l changes in  th e  th ic k e t  h a b i ta t  -  

m ain ly , the  in c re a se  in  th ic k e t  s i z e .  The downward p o p u la tio n  

change observed between tim e perio d s 1965-1974 and 1975-1979 i s  

b e lie v ed  to  be the  r e s u l t  o f th e  PUD c o n s tru c tio n  and o th e r

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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f a c to r s  a s so c ia te d  w ith  r e s id e n t i a l  developm ent.

Although b io t ic  changes and human d is tu rb a n ce  a re  b e liev ed  to  

have been im portan t In  causing  th e  major av ian  po p u la tio n  changes 

th a t  occurred  du ring  th i s  s tu d y , th e  p o in t must a lso  be made th a t ,  

a t  l e a s t  u n t i l  now, the  a f f e c t s  o f th e  a d jac e n t development have 

not had c a ta s tro p h ic  e f f e c t s  on most o f th e  study a r e a 's  b ird  

sp e c ie s . In  many ways th e  b ird  p o p u la tio n s  a re  th e  same a s  they  

were befo re  th e  ad jacen t a re a  was developed. However, l i t t l e  

d a ta  concerning th e  b reed ing  success o f th e  a r e a 's  av ian  fauna 

a re  a v a i la b le .  T h ere fo re , i t  i s  p o ss ib le  th a t  the  m aintenance 

o f the  study  a r e a 's  somewhat s ta b le  b ird  p o p u la tio n s  i s  dependent 

on continued im m igration from le s s  d is tu rb e d  a re a s .  Ludwig (1979) 

has re p o rte d  such a phenomena o ccu rrin g  w ith  Caspian Terns in  th e  

G reat Lakes re g io n . To determ ine i f  t h i s  i s  an im portan t f a c to r  

a f fe c t in g  th e  Colony Farm T r a c t 's  av ian  p o p u la tio n s  s p e c if ic  s tu d ie s  

w i l l  have to  be conducted th a t  ad d re ss  t h i s  q u e s tio n .

G rassland b ird  po p u la tio n  p erio d  1961-1965

This period  began 2 y ears  a f t e r  c e s s a tio n  o f farm ing p ra c t ic e s  

and w ith  the  i n i t i a t i o n  o f b reed ing  b ird  cen su ses . The mean y e a rly  

t o t a l  number o f t e r r i t o r i e s  fo r  t h i s  p e rio d  was 3 2 .2 , th e  a c tu a l  

v a lu es  d isp la y in g  a spread from 30 .2  to  35.4 fo r  a range o f 5 .2  

(Table 7 ) .  The mean number o f b ird s  per a c re  per year was 1 .0 ; 

th e  v a lu es  included  a low o f 1 .0  and a  h igh  o f 1 .1  fo r  a range o f .1 . 

The numbers o f sp ec ie s  re p re se n te d  in  th e  b reed ing  fauna v a rie d

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE 7

COLONY FARM TRACT GRASSLAND BREEDING BIRD POPULATION VALUES

TIME PERIODS
VALUES

YEARS
61-65

YEARS
66-74

YEARS
70-74

YEARS
75-79

X SD X SD X SD X SD

T o ta l mean 
t e r r i t o r i e s 32.2 2 .0 39 .9  5 .0 42.6 4 .3 31.9 3 .7

Mean number 
o f  sp e c ie s 6 .2 .5 8 .6  1 .6 8 .8 1 .5 6 .6 .6

Mean number o f  
b i r d s /a c r e 1 .0 .1 1 .3  .2 1 .4 .2 1 .1 .1

X ■ Mean

SD ■ S tandard  d e v ia t io n

oo
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from 6 to  7 fo r  a mean o f 6 .2  and a range o f 1 ,0 .  Of th e  13 

g ra ss lan d  b reed in g  b ird  sp e c ie s , the  same 6 , Ring-necked P heasan t, 

B obolink, E as te rn  Meadowlark, Red-winged B lack b ird , H enslow 's 

Sparrow, and F ie ld  Sparrow, c o n s t i tu te d  th e  e n t i r e  b reed ing  fauna 

every y ear fo r  th e  d u ra tio n  of th e  p e rio d  excep t fo r  th e  M allard 

th a t  n ested  on th e  study  a rea  in  1964. The 4 sp e c ie s  c o n tr ib u tin g  

th e  g re a te s t  p e rcen tage  o f b ird s  to  the  t o t a l  p o p u la tio n  were the  

Bobolink, E a s te rn  Meadowlark, Red-winged B lack b ird , and H enslow 's 

Sparrow. These sp ec ie s  comprised 92.6% of th e  t o t a l  b reed ing  

p o p u la tio n .

G rassland b ir d  p o p u la tio n  period  1966-1974

There was a  mean of 39.9 y e a r ly  t o t a l  b reed in g  t e r r i t o r i e s  

during  th i s  n in e -y e a r p e r io d . The v a lu es  were a s  low as  30.9 

and as h igh a s  46.4  fo r  a range of 1 5 .5 . There was a mean of 1 .3  

b ird s  per a c re  w ith  v a lu es  ranging  from 1 .0  to  1 .6 .  The mean 

number of sp e c ie s  per year was 8 .6 ; th e  a c tu a l  number o f sp ec ie s  

v a r ie d  from 6 to  10 fo r  a range o f 4 .0 . The same 9 sp ec ie s  of 

the  13 t o t a l  g ra ss lan d  sp ec ie s  were re p re se n te d  in  the  b reed ing  

fauna du ring  most y e a r s . These 9 sp ec ie s  were th e  M alla rd , Ring­

necked P h easan t, S h o r t-b i l le d  Marsh Wren, B obolink , E as te rn  

Meadowlark, Red-winged B lack b ird , Savannah Sparrow, H enslow 's 

Sparrow, and F ie ld  Sparrow. Three of th e se  9 s p e c ie s ,  th e  M allard , 

S h o r t-b i l le d  Marsh Wren, and Savannah Sparrow became p a r t  o f the  

common b reed in g  fauna du rin g  th i s  p e r io d . The a c tu a l  y e a r of

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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a d d itio n  fo r  th e  S h o r t-b i l le d  Wren and Savannah Sparrow was 1966.

In  1972 th e  Song Sparrow e s ta b lis h e d  i t s e l f  in  th e  b reed ing  fauna 

and became, in  terms of numbers, an  im portan t sp e c ie s  from th a t  

tim e on . For th e  e n t i r e  p e r io d , the  S h o r t-b i l le d  Marsh Wren, 

Savannah Sparrow, and Song Sparrow to g e th e r  c o n s ti tu te d  14.3 

p e rcen t of th e  t o t a l  b reed ing  p o p u la tio n . They produced th e i r  

a l l t im e  t e r r i t o r i a l  h ighs during  th i s  p e rio d  w ith  6 .0  t e r r i t o r i e s  

in  1966 fo r  th e  S h o r t-b i l le d  Marsh Wren and 6 .0  t e r r i t o r i e s  fo r  

the  Savannah Sparrow in  1973. During th i s  p e r io d , the  Song Sparrow 

produced i t s  l a r g e s t  v a lu e  of 4 .0  t e r r i t o r i e s  in  1974, and a lso  

ag ain  in  1976 during  the  1975-1979 p e r io d . The Bobwhite and 

D ic k c ls s e l were both  rep re sen ted  in  the  b reed in g  fauna during  

th i s  p e r io d , 1967 fo r  the  D ic k c ls se l and 1972 fo r  th e  Bobwhite.

I t  was found th a t  they  d id  no t e s ta b l i s h  b reed in g  t e r r i t o r i e s  a t  

any o th e r  tim e during  th e  s tu d y . The G rasshopper Sparrow was 

p a r t  o f th e  b reed ing  fauna in  1966 b u t i t  d id  n o t e s ta b l is h  

t e r r i t o r i e s  a t  any o th e r time during  th e  s tu d y . Approximately 

89.0 p e rc e n t o f th e  t o t a l  p o p u la tio n  was composed of the  B obolink, 

E a s te rn  Meadowlark, Red-winged B lack b ird , Savannah Sparrow, and 

H enslow 's Sparrow. Thus, they c o n s t i tu te d  th e  g r e a te s t  percen tage  

o f b ird s  in  the  t o t a l  b reed ing  b ird  p o p u la tio n  du ring  1966-1974.

During th i s  p e rio d , two in d iv id u a l y ea rs  a re  e s p e c ia l ly  

notew orthy because th e i r  p o p u la tio n  v a lu es  a re  markedly d i f f e r e n t  

from th o se  of o th e r y ears  in  the  p e r io d . In  1973, th e  y e a r ly  t o t a l  

t e r r i t o r i a l  v a lue  was 4 6 .4 , th e  h ig h e s t v a lu e  a t ta in e d  during  th e
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s tu d y . There a re  a t  l e a s t  two reasons fo r  t h i s  h igh  v a lu e . F i r s t ,  

th e re  were 10 sp ec ie s  re p re se n te d  In  the  b reed in g  fauna , each 

c o n tr ib u tin g  to  the  t o t a l  p o p u la tio n . Second, th e  Savannah Sparrow 

and Red-winged B lackbird  had p o p u la tio n  v a lu e s  o f 6 .0  and 23 .5 , 

r e s p e c tiv e ly , t h e i r  h ig h e s t numbers fo r  the  e n t i r e  s tu d y . The 

Red-winged B lackb ird  po p u la tio n  value i s  e s p e c ia l ly  notew orthy.

The PUD c o n s tru c tio n  a d jacen t the  so u th e rn  p o rtio n  of the  Colony 

Farm T rac t g ra ss lan d  may have e f fe c te d  t h i s  y e a r 's  p o p u la tio n  

h ig h . This sp ec ie s  u su a lly  possessed  t e r r i t o r i e s  in  th e  so u thern  

s e c tio n  o f the s tudy  a re a  th a t  extended in to  th e  a d ja c e n t pre-PUD 

f i e ld s ;  some Red-winged B lackb irds occupied t e r r i t o r i e s  th a t  were 

e n t i r e ly  con tained  w ith in  th ese  b o rd e rin g  f i e l d s .  A fte r  c o n s tru c t­

io n  s ta r te d  in  1970, th e se  f i e ld s  were g ra d u a lly  e lim in a ted  as 

b reed ing  t e r r i t o r y  fo r  Red-winged B la c k b ird s . I t  appears th a t  

many o f th e se  b ird s  d id  no t leave  and f in d  b reed in g  h a b i ta t  e l s e ­

where b u t ,  in s te a d , may have "squeezed" more o f th e i r  numbers in to  

th e  Colony Farm T ra c t. This would have in c re a se d  th e i r  d e n s i t ie s  

and p a r t i a l l y  e x p la in s  th e i r  h igh  o f 23.5 t e r r i t o r i e s  recorded  in  

1973. However, during  th i s  year the  H enslow 's Sparrow began a 

p o p u la tio n  d e c lin e . I t s  t e r r i t o r i a l  v a lu e  was reduced to  3 .5 , 

th e  low est s in ce  1961 when the  s tudy  was i n i t i a t e d ;  in  1974 i t s  

p o p u la tio n  decreased  to  1 .0  t e r r i t o r y ,  c o n tin u in g  i t s  downward 

p o p u la tio n  tre n d .

In  1972, th e  y e a rly  t o t a l  t e r r i t o r i a l  v a lu e  was 4 5 .9 , the  

second h ig h e s t va lue  a t ta in e d  during  th e  s tu d y . There were 10
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sp ec ie s  rep resen ted  In the  b reed in g  fauna d u ring  th is  y ea r, each 

c o n tr ib u tin g  to  the  t o t a l  p o p u la tio n . The a d d itio n  of the  Song 

Sparrow to  the  b reed ing  fauna and th e  s u b s ta n t ia l  numbers of S h o r t-  

b i l l e d  MarBh Wrens and Savannah Sparrows h o ld in g  t e r r i t o r i e s  a re  

th e  main causes of the  h ig h  t e r r i t o r i a l  v a lue  recorded  during  

th i s  y e a r .

1961-1965 to  1966-1974 p o p u la tio n  change

The mean y e a r ly  t o t a l  number o f b reed in g  t e r r i t o r i e s  in c reased  

from 32.2 in  1961-1965 to  39.9 in  1966-1974 fo r  an in c re a se  of 

7 .7  t e r r i t o r i e s  o r a p e rc en t in c re a s e  of 2 3 .9 . The mean number of 

b ird s  per acre  Increased  from 1 .0  to  1 .3  fo r  a  .3 or 30 p e rcen t 

in c re a se  in  b ird s  per a c r e .  There was an in c re a se  in  the  mean 

number of sp ec ie s  p e r y ear from 6 .2  in  1961-1965 to  8 .6  in  1966- 

1974, the r e s u l ta n t  d if fe re n c e  of 2 .4  sp e c ie s  re p re se n tin g  a 38.7 

p e rcen t in c re a se  in  sp ec ie s  d iv e r s i t y .  A ll in d iv id u a l sp ec ie s  had 

in c re a se s  i n  sh eer numbers of b i rd s  from p e rio d s  1961-1965 to  1966- 

1974 except the  Ring-necked P h easan t, H enslow 's Sparrow, and F ie ld  

Sparrow (Table 8 ) .  Because th e  Ring-necked Pheasant and F ie ld  

Sparrow c o n s ti tu te d  a combined v a lu e  o f le s s  th an  7 p e rcen t of 

th e  t o t a l  po p u la tio n  in  1961-1965, t h e i r  decrease  of about 40 

p e rcen t i s  in s ig n if ic a n t  in  term s of i t s  e f f e c t  on th e  t o t a l  

p o p u la tio n . The Henslow 's Sparrow , however, d isp lay ed  a more 

s ig n i f ic a n t  p o p u la tio n  d e c re a se . I t  decreased  from a mean of

15.6 t e r r i t o r i e s  (48.5  p e rc en t o f t o t a l  p o p u la tio n ) to  a mean o f
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TABLE 8

COLONY FARM TRACT GRASSLAND BREEDING BIRD POPULATION VALUES FOR SPECIFIC TIME PERIODS

TIME PERIODS

SPECIES
YEARS
61-65

YEARS
66-74

YEARS
70-74

YEARS
75-79

X SD
Z o f  t o t a l  
p o p u la t io n X SD

Z o f t o t a l  
p o p u la tio n X SD

Z o f t o t a l  
p o p u la tio n X SD

Z o f t o t a l  
p o p u la tio n

M allard .2 .5 .6 .5 .5 1 .3 .3 .5 .7 .6 .6 1.9

Bobwhite 0 0 0 .1 .2 .3 .2 .3 .5 0 0 0

R ing-necked P h easan t 1 .3 1 .6 4 .1 .7 .7 1 .8 1 .1 .8 2.6 .8 .5 2 .5

S h o r t - b i l le d  Marsh Wren 0 0 0 1 .5 2 .1 3 .8 1 .4 1 .1 3 .3 .6 1 .4 1 .9

B obolink 3 .0 .7 9 .4 5 .2 1 .3 1 3 .1 4 .9 .7 11.4 6 .0 .8 18 .8

E a s te rn  Meadowlark 3 .7 .3 11 .5 4 .2 .7 10 .6 4 .3 .9 1 0 .0 3 .1 1 .0 9 .7

Red-winged B lack b ird 7 .5 1 .5 23 .4 13 .6 5 .3 34 .2 16.7 5 .1 38 .9 14.2 2 .3 44.5

D ic k c ls s e l 0 0 0 .2 .5 .5 0 0 0 0 0 0

Savannah Sparrow 0 0 0 3 .4 1 .9 8 .5 4 .0 1 .9 9 .3 3 .5 1 .4 11.0

G rasshopper Sparrow 0 0 0 + .1 0 0 0 0 0 0 0

H enslow 's Sparrow 15.6 2 .2 48.6 9 .1 5 .7 22.9 7 .6 6 .5 17 .7 0 ' 0 0

F ie ld  Sparrow .8 .4 2 .5 .6 .6 1 .5 .8 .9 1 -9 0 0 0

Song Sparrow 0 0 0 .8 1 .4 2 .0 1 .6 1 .7 3 .7 3 .1 1 .0 9 .7 '

T o ta ls 3 2 .2 39 .9 42 .6 31.9

+ “ K  .1 b i r d  (n o t Inc luded  i n  t o t a l s )  
X -  Mean

SD -  S tandard  d e v ia t io n .

Ui
OJ



9 .1  t e r r i t o r i e s  (22 .8  p e rc en t o f t o t a l  pop u la tio n ) fo r  a re d u c t­

ion  of 6 .5  t e r r i t o r i e s  o r  a  41.7 p e rc e n t decrease  in  i t s  number 

o f b reed ing  t e r r i t o r i e s .  This d e c lin e  would have had a much 

more n o tic e a b le  e f f e c t  on the  t o t a l  p o p u la tio n  i f  i t  were no t 

fo r  the  a d d itio n  of th e  S h o r t-b i l le d  Marsh Wren, Savannah Sparrow, 

and Song Sparrow to  th e  b reed in g  fauna and the  in c re a se  in  Red­

wing B lackb ird  t e r r i t o r i e s  during  the  1966-1974 p e r io d . Before 

t h i s  p e rio d , the  S h o r t-b i l le d  Marsh Wren, Savannah Sparrow, and 

Song Sparrow h e ld  no t e r r i t o r i e s  and thus re p re se n te d  0 p e rc en t 

of th e  t o t a l  p o p u la tio n . During th e  1966-1974 p eriod  th e se  sp ec ie s  

came to  account fo r  14.3 p e rc en t of the  t o t a l  p o p u la tio n . The 

Red-winged B lackbird  in c re ase d  in  numbers from a mean of 7.5 

y e a r ly  t e r r i t o r i e s  (23 .4  p e rc en t o f t o t a l  pop u la tio n ) in  1961-1965 

to  a mean of 13.6 t e r r i t o r i e s  (34 .2  p e rc en t o f  t o t a l  pop u la tio n ) 

in  1966-1974 fo r  a 81.3 p e rc e n t In c rease  in  i t s  numbers. Thus, 

in c re a se s  in  the  numbers of fo u r s p e c ie s , S h o r t-b i l le d  Marsh Wren, 

Savannah Sparrow, Song Sparrow, and Red-winged B lack b ird , no t only 

counterbalanced  th e  la rg e  drop in  th e  H enslow 's Sparrow p o p u la tio n  

b u t were m ainly re sp o n s ib le  fo r  e f f e c t in g  th e  23.9 p e rc en t in c re a se  

in  th e  t o t a l  p o p u la tio n  from 1961-1965 to  1966-1974,

As time p assed , fo llow ing  c e s s a tio n  o f farm ing p ra c t ic e s  a t  

the  Colony Farm T rac t in  1959, the  a re a  appears to  have improved in  

i t s  a t t r a c t iv e n e s s  to  b ird s  because more b i r d s ,  b o th  sp ec ie s  and 

t o t a l  numbers, s e le c te d  th i s  a re a  as a b reed in g  h a b i t a t .  A lthough 

anim al p o p u la tio n s  a re  known to  be r e la te d  to  e x is t in g  v e g e ta tio n
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in  any given a re a  (Buechner 1953 and Buss and D zledzic 1955) , one 

cannot always determ ine  which p a r t ic u la r  c h a r a c te r i s t i c  o r  c h a ra c t-  

ls tiC 8  d i r e c t ly  In f lu en c e  th e  d is t r ib u t io n  or abundance o f most 

sp ec ie s  of anim als (TeBter and M arshall 1961). Even though the  

in c reased  a t t r a c t iv e n e s s  of th e  study  a re a  could in c lu d e  c h a ra c te r ­

i s t i c s  such as den ser g ra ss  grow th, in c reased  l i t t e r  d ep th , and 

the e stab lish m en t o f more v a rie d  f lo r a  and fauna (Sm ith 1940; 

R oberts 1932; Lanyon 1957), i t  i s  s p e c i f ic a l ly  proposed h e re  th a t  

the  major f a c to r  th a t  improved the  a r e a 's  a t t r a c t iv e n e s s  and sub­

sequen tly  e f fe c te d  the  in c re a se  in  sh eer numbers of b i r d s  and 

numbers of sp e c ie s  from the  p e rio d  1961-1965 to  the  p e rio d  1966- 

1974 was th e  in c re ase d  p resence of woody v e g e ta tio n , p a r a l le l in g  

in c reased  e c o lo g ic a l a g e . This tren d  has been re p o r te d  by 

Saunders (1936), Kendeigh (1948), K arr (1968), Odum (1950), and 

Shugart and James (1973) in  comparable s tu d ie s .  In  p a r t i c u l a r ,  

th e  in c reased  presence  o f the  woody sp ec ie s  in  the  s tudy  a rea  

changed th e  p h y s ic a l n a tu re  of th e  v e g e ta tio n , which has been 

found to  be very  im portan t in  a f fe c t in g  fau n a l p o p u la tio n s  in  any 

given h a b i ta t  (M ille r  1942 and P i te lk a  1941) . Kendeigh (1945) 

found th a t  community s e le c t io n  o f shrubby f ie ld s  by b ird s  i s  

r e la te d  to  the  use of e lev a ted  p o s i t io n s . Lack (1937) a ls o  noted 

th a t  in  many cases  h a b i ta t  s e le c t io n  tends to  be based on the  

s t r u c tu r a l  f e a tu re s  o f v e g e ta tio n  and i s  o f te n  c o n tin g e n t upon the  

presence o r  absence o f e lev a ted  perch s i t e s .  In  a s tu d y  by 

Johnston and Odum (1956) i t  was d iscovered  th a t  b ird  d e n s i t ie s
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in c reased  as the  g rass  and fo rb -covered  f i e ld s  became invaded by 

shrubs and sm all t r e e s .  Some b ird s  a re  known to  "fo llow " th e se  

shrubby p la n ts  in to  o therw ise  g rassy  f ie ld s  (Kendeigh 1945) because 

of the  e s s e n t i a l  p ro te c t iv e  cover, t e r r i t o r i a l  s in g in g  and d i s ­

p lay ing  p e rc h es , and n e s tin g  s i t e s  they  p rov ide (Joim sgard and 

R ickard 1957) .

The Red-winged B lack b ird , Savannah Sparrow, and Song Sparrow 

a l l  appeared to  be in flu en ced  p a r t ic u la r ly  by the  in c re a se  in  

numbers and h e ig h t of woody p la n t s p e c ie s . For the  y ea rs  1961 

through 1965, when woody p la n t numbers and h e ig h ts  were of le s s e r  

m agnitude, th e se  b ird  sp ec ie s  d isp lay ed  mean d e n s i t ie s  of 7 .5 , 0 , 

and 0 fo r  th e  Red-winged B lack b ird , Savannah Sparrow, and Song 

Sparrow, r e s p e c t iv e ly .  For the  y ears  1966 through 1974, when the  

woody p la n ts  had in c reased  in  numbers and s i z e ,  the  re s p e c tiv e  

means fo r  th e se  sp ec ie s  were 1 3 ,6 , 3 .4 , and .8 . S u tto n  (1959), 

in  a so u th e a s te rn  M ichigan s tu d y , noted Savannah Sparrows s in g in g  

from w eed s ta lk s , fe n c ep o s ts , and o c c a s io n a lly  even t r e e s .  During 

th i s  study  i t  was noted c o n s ta n tly  th a t  bo th  Red-winged B lackb irds 

and Savannah Sparrows used woody v e g e ta tio n  from which to  s in g  

and g ive t e r r i t o r i a l  d is p la y s . In  1972, 13 Red-winged B lackbird  

n e s ts  were d isco v e re d , a l l  b u t one o f  which were a tta ch e d  to  a  sm all 

woody p la n t  su g g es tin g  th a t  the  presence o f  woody p la n ts  adds to  

the  a t t r a c t iv e n e s s  o f p o te n t ia l  h a b i ta t  fo r  t h i s  s p e c ie s .

The in c re a se  over the  y ea rs  in  the  h e ig h t and w idth  o f  the  

m u lt if lo ra  ro se  hedge in c reased  i t s  th ic k e t  c h a ra c te r  and i s
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b e liev ed  to  have e s p e c ia l ly  a f fe c te d  th e  Savannah Sparrow and Song 

Sparrow p o p u la tio n s  s in ce  alm ost a l l  t e r r i t o r i e s  o f  th e se  sp ec ie s  in ­

cluded la rg e  p o r tio n s  o f t h i s  ro se  hedge. R oberts (1932) d esc rib ed  

th e  Savannah Sparrow h a b i ta t  and Included th ic k e ts  on upland p r a i r i e  

as  one o f i t s  p re fe rre d  h a b i ta t s .  The Song Sparrow has a lso  been r e ­

ported  to  s e le c t  s im ila r  b reeding  h a b i ta ts  (Wing 1949). Good and 

Damback (1943) found h igh  c o n c e n tra tio n s  o f b ird s  a sso c ia te d  w ith  

fence row v e g e ta tio n  s im ila r  to  th e  ro se  hedge v e g e ta tio n  seen in  

t h i s  s tu d y . T h is su ggests  th a t  t h i s  type o f h a b i ta t  i s  p re fe rre d  by 

many sp ec ie s  o f b i rd s .

G rassland b ird  p o p u la tio n  p erio d  1975-1979

This 5 -y ea r p eriod  d isp lay ed  a  mean y e a r ly  t o t a l  number o f 31.9 

t e r r i t o r i e s  w ith  th e  a c tu a l  v a lu es  rang ing  from 28.9 to  36.0  fo r  a 

range o f  7 .1  t e r r i t o r i e s .  The mean number o f  b i rd s  per a c re  per year 

was 1 .1 , th e se  v a lu es  in c lu d in g  a low o f 1 .0  and a h igh  o f 1 .2  fo r  a 

range o f .2 .  The mean number o f  sp ec ie s  re p re se n te d  y e a r ly  in  th e  

b reed ing  fauna v a rie d  from 6 to  7 fo r  a mean o f 6 .6  and a range o f 

1 .0 .  Of th e  13 g ra ss la n d  breed ing  b ird  sp e c ie s  th e  same 8 , th e  

M allard , Ring-necked P heasan t, S h o r t-b i l le d  Marsh Wren, B obolink, 

E as te rn  Meadowlark, Red-winged B lack b ird , Savannah Sparrow, and Song 

Sparrow, c o n s ti tu te d  th e  e n t i r e  b reed ing  fauna every  y ear du rin g  th e  

p e rio d . The 5 sp ec ie s  c o n tr ib u tin g  th e  g r e a te s t  p e rcen tage  o f b ird s  

to  th e  t o t a l  p o p u la tio n  were th e  Bobolink, E as te rn  Meadowlark, Red- 

winged B lack b ird , Savannah Sparrow, and Song Sparrow w ith  t h e i r  t o t a l
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p e r c e n t  c o n tr ib u tio n  b e i n g  9 3 .7 . The H enslow 's Sparrow d isp layed  a 

mean y e a r ly  t e r r i t o r i a l  v a lue  o f 0 fo r  t h i s  p e r io d , as d id  th e  F ie ld  

Sparrow. During th i s  period  th e  S h o r t-b i l le d  Marsh Wren was on ly  r e ­

p resen ted  in  the  b reed ing  fauna in  1976. In  1979, th e  Red-winged 

B lackb ird  and Savannah Sparrow b o th  d isp la y ed  th e i r  low est t e r r i t o r ­

i a l  v a lu e r  fo r  t h i s  p e rio d .

1966-1974 to  1975-1979 p o p u la tion  change

The mean number o f y e a rly  t o t a l  t e r r i t o r i e s  decreased  from

39.9 in  1966-1974 to  31.9 in  1975-1979 fo r  a  d ecrease  o f 8 .0  

t e r r i t o r i e s  o r 20.1 percen t (T able 9 ) .  The mean number o f b ird s  

per a c re  p e r year decreased  from 1 .3  to  1 .1  fo r  a  .2  o r 15.4 

p e rc en t d e c rea se . There was a d ec rea se  in  th e  mean number of 

sp ec ie s  from 8 .6  in  1966-1974 to  6 .6  in  1975-1979 fo r  a d ecrease  

o f 2 .0  sp ec ie s  which re p re se n ts  a  23.3 p e rc e n t d rop . Five sp e c ie s , 

th e  Bobwhite, D ic k c ls s e l, Grasshopper Sparrow, H enslow 's Sparrow, 

and F ie ld  Sparrow, th a t  were p re sen t in  th e  1966-1974 period  

b reed ing  fauna and c o n s ti tu te d  25.2 p e rc en t o f  th e  t o t a l  b reed ing  

p o p u la tio n , were e n t i r e ly  absen t from th e  b reed ing  fauna during 

th e  1975-1979 p e rio d . The H enslow 's Sparrow a lo n e  accounted fo r

22.9 p e rc en t o f  th e  t o t a l  25.2 p e rcen t d e c re a se . T h ere fo re , i t s  

p o p u la tio n  decrease  was th e  major f a c to r  in  th e  o v e ra ll  po p u la tio n  

d e c lin e  th a t  occurred  from 1966-1974 to  1975-1979. The Bobwhite, 

D ic k c ls s e l ,  Grasshopper Sparrow, and F ie ld  Sparrow com prising 2 .3  

p e rc en t o f  th e  t o t a l  po p u la tio n  du ring  th e  1966-1974 period  and 0 

p e rcen t d u rin g  th e  1975-1979 p erio d  were re s p o n s ib le  fo r  only  a
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TABLE 9

PERCENT CHANGE IN GRASSLAND BREEDING BIRD POPULATION MEANS

LOCATION
PERIODS

Colony Farm 
T rac t S ta te  o f Michigan* Kalamazoo County!"

66-74 to  75-79 T o ta l T e r r i to r ie s  
20.1% d ecrease

B ird s /ro u te  
9.6% d ecrease

70-74 to  75-79 T o ta l T e r r i to r ie s  
25.1% d ecrease

B ird s /ro u te  
10.5% d ecrease

B ird s /ro u te  
5.9% in c re a s e

♦Source: C handler and W il le t  1966, 1968, 1969 and unpublished  U. S . F is h e r ie s  and W ild life
S e rv ice  d a ta  fo r  y ea rs  1970-1979.

j .
Source: Raymond J .  Adams, J r . ,  re s e a rc h  b io lo g i s t ,  Kalamazoo N ature C en te r, Kalamazoo,
M ichigan.
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sm all p a r t  o f th e  t o t a l  p o p u la tio n  d e c lin e .

O ther b ird s  e x h ib it in g  s i ib s ta n t ia l  changes from p erio d s  1966- 

1974 to  1975-1979 were th e  S h o r t-b i l le d  Marsh Wren, Red-winged 

B lack b ird , Savannah Sparrow, and Song Sparrow. During the  1966- 

1974 p e rio d  th e  S h o r t-b i l le d  Marsh Wren was observed in  5 of th e  8 

y ears  o r 63 p e rc en t o f the  tim e . During the  1975-1979 p e rio d  i t  

was observed in  only 1 ou t o f 5 y ea rs  o r 20 p e rc en t o f th e  tim e .

The l a s t  tim e th i s  sp ec ie s  was observed on the  study  a re a  was 1976. 

Although the  Red-winged B lackb ird  and Savannah Sparrow had in ­

c reases  in  th e i r  mean numbers o f y e a r ly  t e r r i t o r i a l  v a lues from 

1966-1974 to  1975-1979, b o th  d isp lay ed  s u b s ta n t ia l  decreases  in  

t h e i r  numbers in  1979. The Red-winged B lackb ird  in  1979 produced 

a v a lu e  o f 11.6 t e r r i t o r i e s  th a t  was i t s  low est y e a r ly  value  s in c e  

1968. The Savannah Sparrow in  1979 produced a  y e a rly  t e r r i t o r i a l  

v a lue  o f 1.5 th a t  was i t s  low est v a lue  s in c e  1966, the  year of 

i t s  a d d itio n  to  the  study a r e a 's  b reed in g  fau n a . The Song Sparrow 

was e sp e c ia l ly  im portan t du ring  th e  1975-1979 p e rio d  s in ce  being 

added to  the  b reed ing  fauna in  1972. i t  produced i t s  h ig h e s t 

mean y e a r ly  t e r r i t o r i a l  va lue  of the  study  during  t h i s  p e r io d . I f  

i t  were n o t fo r  i t s  in c reased  numbers d u rin g  t h i s  tim e, the  t o t a l  

g ra ss lan d  p o p u la tio n  would have decreased  to  a  pe rio d  low o f le s s  

than  29.0 mean t e r r i t o r i e s .

O v e ra ll, the  m ajor changes in c lu d e  a change in  sp ec ie s  c o n s t i t ­

u tin g  the m a jo rity  o f th e  b reed ing  fau n a . These in c lu d e  the  very  

s u b s ta n t ia l  lo s s  o f the  H enslow 's Sparrow from the  b reed in g  fauna
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and the  notew orthy In c re a se  In  numbers of Song Sparrows in  the 

t r a n s i t io n  from th e  1966-1974 p erio d  to  the  1975-197.9 p e r io d . The 

5 sp ec ie s  c o n tr ib u tin g  the  g re a te s t  percen tage  of b i rd s  to  the  

t o t a l  p o p u la tio n  in  th e  1966-1974 p e rio d  were th e  B obolink , 13.1  

p e rc en t; E astern  Meadowlark, 10.6 p e rc en t; Red-winged B lack b ird ,

34.2 p e rc e n t; Henslow s' Sparrow, 22.9 p e rc en t; and Savannah Sparrow,

8 .6  p e rc e n t. The 5 sp e c ie s  c o n tr ib u tin g  th e  g r e a te s t  p e rcen tage
»i

of b ird s  to  th e  t o t a l  po p u la tio n  in  the  1975-1979 p e rio d  were the  

Bobolink, 18.8 p e rc e n t; E as te rn  Meadowlark, 9 .7 ; Red-winged Black­

b ird ,  44.5 p e rc e n t; Savannah Sparrow, 11.0  p e rc e n t; and Song 

Sparrow, 9 .7  p e rc e n t .

Evidence th a t  Colony Farm T r a c t ’s  downward g ra ss lan d  p o p u la tio n  
change i s  abnormal

I f  h a b i ta t  s e le c t io n  and t e r r i t o r i a l i t y  have the  degree of 

im portance a sc rib e d  to  them (Brown 1969), th en  p o p u la tio n  s i z e  on 

one a rea  may be s tro n g ly  dependent on the av ian  d e n s ity  in  the  

e n t i r e  re g io n . T h e re fo re , s tu d ie s  r e s t r i c t e d  to  a s in g le  a re a  may 

be inadequate  f o r  e v a lu a tin g  the  e f f e c t s  of any number o f e c o lo g ic a l 

fa c to rs  (Brewer 1963). For example, du ring  y ears  when h igh  p o p u la t­

ions a re  r e a l iz e d  and a l l  s u i ta b le  h a b i ta t  in  one lo c a t io n  i s  

occupied, subm arginal h a b i ta t  may d isp la y  much h ig h e r p o p u la tio n s  

than i s  g e n e ra lly  the  case (Tompa 1962), Thus, to  e v a lu a te  more 

f u l ly  and a c c u ra te ly  th e  e f f e c t s  o f th e  PUD on the  s tudy  a r e a 's  

av ian  p o p u la tio n s  i t  i s  n ecessa ry  to  examine av ian  p o p u la tio n  d e n s it­

ie s  in  the  su rround ing  a re a .
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S p e c if ic  d a ta  concerning b ird  p o p u la tio n s  in  th e  S ta te  o f 

M ichigan (C handler and W llle t 1966, 1968, 1969 and unpublished 

U. S . F is h e r ie s  and W ild life  d a ta ) fo r  y ea rs  1966-1979 a re  a v a i l ­

a b le  fo r  com parison w ith  the  Colony Farm T ra c t d a ta  (T ables 10 

and 1 1 ). B reeding b ird  d a ta  fo r  Kalamazoo County fo r  y ears  1970- 

1979 i s  a ls o  a v a ila b le  fo r  comparison w ith  th e  Colony Farm T rac t 

d a ta  (T ables 12 and 1 3 ).*  (S im ila r d a ta  fo r  y e a rs  1961-1965 a re  

no t a v a i l a b le ) . C onsidering a l l  13 g ra ss la n d  b reed in g  sp ec ie s  as 

a  group, i t  was found th a t  fo r  th e  y ears  1966-1974 to  1975-1979 

the  Colony Farm T rac t d isp la y s  a  20 .1  p e rc en t decrease  in  i t s  

t o t a l  g ra ss la n d  b i r d  p o p u la tio n . For t h i s  same tim e p e r io d , fo r  

th e se  same s p e c ie s ,  the  p o p u la tio n  in  th e  S ta te  o f M ichigan a t  

la rg e  showed a  9 .6  p e rcen t d e c l in e . Thus, bo th  sou rces d isp la y  

downward t r e n d s .  However, th e  Colony Farm T r a c t 's  p o p u la tio n  change 

i s  10.5 pe rcen tag e  p o in ts  g re a te r  in  m agnitude. Because th e  d a ta  

fo r  Kalamazoo County a t  la rg e  a re  no t a v a ila b le  e a r l i e r  th an  1970, 

th e  v a l id i ty  o f the  r e s u l t s  ob ta ined  in  a  com parison w ith  th e  

study  a r e a 's  d a ta  may be le s s  than  d e s i r a b le .  However, th e  d a ta  

from Kalamazoo County a r e ,  in  one r e s p e c t ,  more u s e fu l fo r  com­

p a riso n  purposes th an  those from th e  S ta te  o f M ichigan a t  la rg e  

because th ey  can more c le a r ly  in d ic a te  what b i r d  p o p u la tio n s  a re  

l ik e  in  th e  immediate v ic in i ty  of th e  s tudy  a r e a .  A gain, con­

s id e r in g  a l l  13 g ra ss lan d  b reed in g  sp ec ie s  a s  a  g roup , i t  i s  

found th a t  fo r  y ea rs  1970-1974 to  1975-1979 th e  Colony Farm T rac t

*Raymond Adams 1979: p e rso n a l communication.
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TABLE 10

MICHIGAN GRASSLAND BREEDING BIRDS

SPECIES 66 67 68 69 70 71 72
YEARS 

73 74 75 76 77 78 79 X SD

M allard .3 .7 1 .4 1 .4 3 .4 1 .3 1 .6 2 .1 1 .9 3 .4 2 .5 1 .5 1 .9 1 .6 1 .8 .9

Bobwhite 15 .3 5 .7 6 .9 8 .4 8 .5 6 .8 7 .9 11 .3 1 0 .1 14 .2 1 1 .0 4.7 1 .9 1 .4 8 .2 4 .1

R ing-necked P h easan t 16 .2 7 .5 7 .2 8 .2 12.6 8.7 19 .2 15 .2 15 .4 1 4 .6 16 .0 11.5 11.7 8 .0 12 .3 3 .9

S h o r t - b i l le d  Marsh Wren .1 .3 .9 .2 1 .0 .4 .3 .7 .5 .9 .9 .3 .2 .2 .5 .3

B obolink 1 1 .1 12.2 9 .4 12.3 13 .0 14.3 14.6 16.2 1 3 .2 1 5 .1 16.6 13.9 12.2 13 .2 13.4 1 .9

E a s te rn  Meadowlark 1 3 .7 1 7 .3 15 .5 1 6 .8 1 3 .7 1 3 .7 1 4 .2 1 4 .5 1 7 .1 1 7 .4 16 .6 9 .7 8 .3 7 .6 14 .0 3 .3

Red-winged B lack b ird 118.4 104.5 8 8 .8 121.4 121.8 115.0 96 .2 98 .6 103 .9 104.9 109 .6 103.8 104 .3 89 .5 105.8 10 .6

D ic k c is s e l .2 .7 + .4 + .1 .4 .1 .1 .1 .1 0 0 0 .2 .2

Savannah Sparrow 1 3 .7 16.6 18 .4 18 .6 18.2 15.9 1 8 .1 19.9 18 .1 18 .7 16 .4 16.0 16.6 15.4 17.2 1 .7

G rasshopper Sparrow 1 .9 2 .0 1 .8 1 .6 1 .0 1 .7 1 .9 1 .3 .9 1 .3 1 .1 1 .0 1 .0 .8 1 .4 .4

Henslow ’s  Sparrow .6 .3 1 .0 1 .2 .5 .5 .9 .7 .6 .7 .5 .5 .4 .5 1 .0 1 .5

F ie ld  Sparrow 8 .9 7 .3 8 .8 11 .1 9 .8 10.2 9 .1 11 .4 8 .1 8 .9 7.2 6 .6 5 .6 4 .5 8 .4 2 .0

Song Sparrow 32 .3 36 .3 39 .3 44 .1 39 .1 37 .2 34 .8 3 5 .4 32.9 37.5 33.9 30.1 22 .2 19 .8 35.0 5 .3

T o ta l b i r d s / r o u te 232.7 211.4 199 .4 245.7 242.6 225.8 219.2 227.4 222 .8 237 .7 232.4 199.6 186.3 162.5 217.5 14.8

Source: C handler and W il le t  1966, 1968, 1969 and u npub lished  U. S . F is h e r ie s  and W ild l i f e  S e rv ic e  d a ta  f o r  y e a rs  1970-1979.
N ote: Numbers r e p r e s e n t  a v e rag e  number o f  b i r d s  p e r ro u te .
+  » .1  b i r d / r o u t e ;  0 when f ig u r in g  X and SD.
X -  Mean
SD “  S tandard  d e v ia t io n s .

ONU>
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TABLE 11

MICHIGAN GRASSLAND BREEDING BIRD POPULATION VALUES FOR SPECIFIC TIME PERIODS

TIME PERIODS

SPECIES
TEARS
66-74

YEARS
70-74

YEARS
75-79

X SD
Z o f  t o t a l  
p o p u la tio n X SD

Z o f t o t a l  
p o p u la tio n X SD

Z o f  t o t a l  
p o p u la tio n

M alla rd 1 .6 .9 .7 2 .1 .8 .9 2 .2 .8 1 .1

B obvh ite 9 .0 2 .9 4 .0 8 .9 1 .8 3 .9 6 .6 5 .7 3 .2

R ing-necked P h easan t 12 .2 4 .5 5 .4 14 .2 3 .9 6 .2 12 .4 3 .1 6 .1

S h o r t - h i l le d  Marsh Wren .5 .3 .2 .6 .3 .3 .5 .4 .3

B obolink 12.9 2 .0 5 .7 14 .3 1 .3 6 .3 14.2 1 .7 7 .0

E a s te rn  M eadovlark 15 .2 1 .5 6 .8 14 .6 1 .4 6 .4 11.9 4 .7 5 .8

Red-winged B la c k b ird 107.6 12 .0 47 .8 107 .1 11 .0 47 .1 102.4 7 .6 50 .3

D ic k c is s e l .2 .2 .1 .1 .2 0 0 .1 0

Savannah Sparrow 17 .5 1 .8 7 .8 18 .0 1 .4 7.9 16 .7 1 .1 8 .2

G rasshopper Sparrow 1 .6 .4 .7 1 .4 .4 .6 1 .0 .2 .5

H enslow 's Sparrow .7 .3 .3 .6 .2 .3 .5 .1 .3

F ie ld  Sparrow 9 .4 1 .4 4 .2 9 .7 1 .2 4 .3 6 .6 1 .7 3 .2

Song Sparrow 3 6 .8 3 .7 16 .3 35.9 2 .4 15.8 28.7 7 .6 1 4 .1

T o ta ls 225 .2 227 .5 203.7

S o u rce : Based on d a ta  from C hand ler and W ll le t  1966, 1968, 1969 and u n p u b lish ed  U. S . F is h e r ie s  and W ild li f e  S e rv ic e  d a ta  f o r
y e a rs  1970-1979.

N ote: Numbers b a sed  on av e rag e  number o f  b i r d s  p e r  r o u te .
X m Mean SD •  S tan d ard  d e v ia t io n  _O'js
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TABLE 12

KALAMAZOO COUNTY GRASSLAND BREEDING BIRD NUMBERS

SPECIES 1970 1971 1972 1973 1974
YEARS
1975 1976 1977 1978 1979 X SD

H a lla rd 5 .1 2 .6 6 .0 7 .2 4 .0 23.9 10.0 6 .8 5 .6 6 .2 7 .7 6 .0

B obvhite 11.7 12.4 27 .2 50 .3 54 .2 67 .6 65 .3 24 .8 5 .3 2 .9 32.2 25 .0

R ing-necked P h easan t 13 .7 20.4 29.9 43 .0 34.9 42.6 3 9 .0 43.5 37.7 23 .6 32 .8 10 .5

S h o r t - b i l le d  Marsh Wren .8 .7 .7 2 .2 3 .3 2 .9 2 .5 .2 .9 .8 1 .5 1 .1

B obolink 5 .7 8 .0 9 .1 11.2 1 1 .8 1 1 .3 9 .5 13 .3 7.4 11 .3 9 .9 2 .3

E a s te rn  Meadowlark 27.5 28 .9 35 .1 4 4 .8 4 1 .8 4 6 .9 4 4 .8 2 5 .6 2 3 .1 24 .0 34 .3 9 .5

Red-winged B lack b ird 215.7 246.6 278.5 329.8 303.4 298.2 342 .8 261.6 249.1 238.3 276.4 4J .4

D ic k c is s e l 2 .1 .3 2 .3 2 .9 .3 0 .3 0 .1 .2 .9 1 .1

Savannah Sparrow 7 .4 7 .3 9 .3 11 .8 13.6 16 .0 14 .0 13 .8 12.5 14.2 12 .0 3 .0

G rasshopper Sparrow 5 .0 4 .6 5 .1 4 .3 4 .3 3 .2 2 .6 1 .5 2 .3 1 .6 3 .5 1 .4

H enslow 's Sparrow 2.5 2 .1 1 .9 3 .3 1 .2 1 .8 1 .9 1 .3 .3 .5 1.7 .9

F ie ld  Sparrow 23.5 22 .8 24.9 34 .0 27.0 27 .1 2 9 .1 21 .7 19.9 16 .8 24.7 4 .9

Song Sparrow 46 .8 4 6 .0 5 9 .8 73.5 83 .3 8 1 .0 88 .5 8 3 .0 69 .4 62 .6 69 .4 15 .2

T o ta ls 367.5 402.7 489.8 618 .3 583.1 622.5 650 .3 497.1 433.6 403.0 506 .8 104.9

Source: Raymond J .  Adams, J r . ,  re s e a rc h  b io l o g i s t ,  Kalamazoo N ature C e n te r , Kalamazoo, M ichigan.
N ote: Numbers r e p r e s e n t  av e rag e  number o f  b i r d s  p e r r o u te .

X •  Mean

SD ”  S tan d ard  d e v ia t io n .

<3\
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TABLE 13

KALAMAZOO COUNTY GRASSLAND BREEDING BIRD POPULATION VALUES FOR SPECIFIC TIME PERIODS

TIME PERIODS

SPECIES YEARS
70-74

YEARS
75-79

X SD
Z o f t o t a l  
p o p u la tio n X SD

Z o f  t o t a l  
p o p u la tio n

M allard 5 .0 1 .8 1 .0 10.5 7 .7 2 .0

B obvhite 31 .2 20 .3 6 .3 33 .2 31.6 6 .4

R ing-necked P h easan t 28 .4 11 .6 5 .8 37 .3 8 .0 7 .2

S h o r t - b i l le d  Marsh Wren 1 .5 1 .2 .3 1 .5 1 .2 .3

B obolink 9 .2 2 .5 1 .9 10 .6 2 .2 2 .0

E a s te rn  Meadowlark 35 .6 7 .7 7 .2 32.9 11.9 6 .3

Red-winged B lack b ird 274.8 4 5 .1 55 .8 278.0 42.7 53 .3

D ic k c is s e l 1 .6 1 .2 .3 .1 .1 0

Savannah Sparrow 9 .9 2 .8 2 .0 1 4 .1 1 .3 2 .7

G rasshopper Sparrow 4 .7 .4 1 .0 2 .2 .7 .4

H enslow ’s  Sparrow 2 .2 .8 .5 1 .2 .7 .2

F ie ld  Sparrow 26.4 4 .5 5 .4 22.9 5 .1 4 .4

Song Sparrow 61 .9 1 6 .4 12 .6 76.9 61.9 14 .8

T o ta ls 492 .3 521 .3

S ou rce : Based on d aca  from Raymond J .  Adams, J r . ,  r e s e a rc h  b i o l o g i s t ,  Kalamazoo N ature C e n te r , Kalamazoo, M ichigan .
N ote: Numbers based  on av e rag e  number o f  b i r d s  p e r  r o u t e .
X “  Mean SD » S tan d ard  d e v ia t io n

CT>
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d is p la y s  a  25.1 pe rcen t decrease  in  th e  t o t a l  g ra ss la n d  b ird  

p o p u la tio n . For t h i s  sane tim e p e r io d , fo r  th e se  same sp e c ie s , 

th e  f ig u re s  fo r  Kalamazoo County showed a  5 .9  p e rc en t p o p u la tion  

In c re a se . Thus, d i f f e r e n t  tre n d s  o f co n seq u en tia l m agnitude a re  

d e te c te d . The S ta te  o f Michigan d a ta  showed a  10 .5  p e rcen t 

p o p u la tio n  d ecrease  fo r  th e se  same sp e c ie s  from p e rio d  1970-1974 

to  p e rio d  1975-1979.

In  a  two-way comparison of th e  Colony Farm T rac t d a ta  and 

th e  S ta te  o f M ichigan d a ta  fo r  p e rio d s  1966-1974 and 1975-1979,

8 in d iv id u a l g ra ss lan d  breeding  sp ec ie s  d is p la y  th e  same g en era l 

tren d  as  d id  th e  t o t a l  g rasslan d  p o p u la tio n s  fo r  th e se  same p erio d s  

o f tim e. When a  S ta te  o f Michigan sp ec ie s  d e c rea se d , th e  same 

Colony Farm T rac t sp ec ie s  decreased  to  a  g re a te r  e x te n t and when a  

S ta te  o f M ichigan sp ec ie s  Increased  th e  same Colony Farm T rac t 

sp ec ie s  in c reased  to  a l e s s e r  e x te n t o r  decreased  (T able 14). 

However, t h i s  was not th e  s i tu a t io n  fo r  th e  Ring-necked P heasan t, 

Red-winged B lack b ird , Savannah Sparrow, and Song Sparrow. In  

th e se  case s  th e  Colony Farm T rac t sp ec ie s  d isp la y ed  in c re a se s  when 

th e  same sp ec ie s  fo r  th e  S ta te  of M ichigan a t  la rg e  e x h ib ited  

d ec rea se s  o r  in c re a se s  of l e s s e r  m agnitude th an  th a t  d isp lay ed  by 

th e  same Colony Farm T rac t sp e c ie s . For th e  Ring-necked P heasan t, 

Bobolink, Red-winged B lackb ird , and Savannah Sparrow, th e  p o p u la tion  

in c re a se s  produced only  s l ig h t  e f f e c t s  on th e  t o t a l  Colony Farm 

T rac t b reed ing  popu la tion  and, th e re fo re ,  do no t s u b s ta n t ia l ly  

a f f e c t  th e  o v e ra l l  tre n d . However, th e  in c re a s e  in  numbers d l s -
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TABLE 14

CHANGES IN GRASSLAND BREEDING BIRD POPULATION VALUES FOR COLONY FARM TRACT AND STATE OF MICHIGAN

SPECIES

LOCATION

COLONY FARM TRACT STATE OF MICHIGAN *

P e rc e n t Change 
i n  Means From 
66-74 to  75-79

2 o f  t o t a l  
P o p u la tio n

66-74 75-79

P e rc e n t Change 
i n  Means From 
66-74 to  75-79

2 o f  t o t a l  
P o p u la tio n  

66-74 75-79

M allard 20.02 In c re a s e 1 .3 1 .9 37.52 in c re a se .7 1 .1

B obvhite 100.02 d e c re a se .3 0 26.72 d ec rea se 4 .0 3.2

R ing-necked  P h easan t 14.32 in c re a s e 1 .8 2 .5 1 .62 in c re a s e 5 .4 6 .1

S h o r t - b i l le d  Marsh Wren 60 .02  d e c re a se 3 .8 1 .9 02 change .2 .3

B obolink 15.42 in c re a s e 13 .1 1 8 .8 10.12 in c re a s e 5 .7 7 .0

E a s te rn  Meadowlark 26.22 d e c re a se 10.6 9 .7 21.72 d ec rea se 6 .8 5 .8

Red-winged B lack b ird 4 .42  in c re a s e 34 .2 44 .5 4 .82 d e c rea se 47 .8 5 0 .3

D lc k c is s e l 100.02 d e c re a se .5 0 100.02 d ec rease .1 0

Savannah Sparrow 2.92  in c r e a s e 8 .5 11 .0 4.62 d ec rea se 7 .8 8 .2

G rasshopper Sparrow 02 change 0+ 0 .42 d e c re a se .7 .5

Henslow ’s  Sparrow 100.02 d e c re a se 2 2 .9 0 28.62 d e c rea se .3 .3

F ie ld  Sparrow 100.02 d e c re a se 1 .5 0 29.82 d e c rea se 4 .2 3 .2

Song Sparrow 287.52 in c r e a s e 2 .0 9 .7 22.02 d e c re a se 16 .3 1 4 .1

•S o u rce : Based on d a ta  from C handler and W il le t  1966, 1968, 1969 and u npub lished  U. S . F is h e r ie s  and W ild l i f e  S e rv ic e  d a ta  fo r  
y e a rs  1970-1979.

+ -  was rounded to  0 ; a c tu a l  v a lu e  < .1  b i r d  p e r  r o u t e .
O'
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played by th e  Song Sparrow produced a much more co n seq u en tia l 

e f f e c t  on the  s tudy  a r e a 's  b reed ing  p o p u la tio n . I t  a lo n e  c o n tr ib ­

u ted  a mean In c rease  of 2 .1  t e r r i t o r i e s  from 1966-1974 to  1975- 

1979.

In  a two-way comparison o f the  Colony Farm T rac t d a ta  and 

S ta te  o f Michigan d a ta  fo r  p e rio d s  1970-1974 and 1975-1979, a l l  

13 in d iv id u a l g ra ss lan d  b reed ing  sp ec ie s  ex cep t 3, th e  M allard , 

B obolink, and Song Sparrow d isp la y  the  same g en e ra l tren d  as d id  

the  t o t a l  g ra ss la n d  p o p u la tio n s  fo r  th e se  same p e rio d s  o f tim e 

(Table 15) . When a  S ta te  of M ichigan sp ec ie s  d ecreased , the  same 

Colony Farm T rac t sp ec ie s  decreased  to  a g re a te r  e x te n t .  The 

tre n d  was d i f f e r e n t  fo r  th e  M alla rd , B obolink, and Song Sparrow.

The M allard  p o p u la tio n  in c reased  s ta tew id e  b u t the  in c re a se  was 

g re a te r  a t  th e  Colony Farm T ra c t. The number of M allards in  the  

two a reas  under co n s id e ra tio n  was so sm all th a t  even la rg e  p e r­

cen t in c re a se s  a f fe c te d  th e i r  re sp e c tiv e  num erical p o p u la tio n s  

only  s l i g h t l y .  The Bobolink and Song Sparrow both  decreased  in  

the  S ta te  a t  la rg e  but in c reased  a t  the  Colony Farm T rac t 22.5 

and 93 .8  p e rc e n t, r e s p e c t iv e ly .  These in c re a se s  had a co n seq u en tia l 

e f f e c t  on the  o v e ra ll  Colony Farm T rac t a v ian  g ra ss la n d  p o p u la tio n . 

W ithout in c re a se s  in  numbers by th ese  2 sp e c ie s  th e  o v e ra l l  g ra s s ­

land  p o p u la tio n  would have dropped to  a t  l e a s t  a s  low as 29.3  

t e r r i t o r i e s ,  2.6 t e r r i t o r i e s  below i t s  a c tu a l  1975-1979 p e rio d  

mean.

In  a  two-way comparison o f the  study  a re a  d a ta  and Kalamazoo
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TABLE 15

CHANGES IN GRASSLAND BREEDING BIRD POPULATION VALUES FOR COLONY FARM TRACT, STATE OF MICHIGAN, AND KALAMAZOO COUNTY

LOCATION

SPECIES COLONY FARM TRACT STATE OF MICHIGAN* KALAMAZOO COUNTYf

P e rc e n t Change 
in  Means From 
70-74 to  75-79

Z o f  t o t a l  
P o p u la tio n  

70-74 75-79

P e rc e n t Change 
in  Means From 
70-74 to  75-79

Z o f  t o t a l  
P o p u la tio n  

70-74 75-79

P e rc e n t Change 
i n  Means From 
70-74 to  75-79

Z o f  t o t a l  
P o p u la tio n  

70-74 75-79

M allard 1 0 0 .0Z in c re a s e .7 1 .9 4.8Z in c re a s e .9 1 .1 110 .OZ in c re a s e 1 .0 2 .0

Bobwhite 100.0Z d e c re a se .5 0 2 5 .8Z d e c re a se 3 .9 3 .2 6.4Z in c re a s e 6 .3 6 .4

R ing-necked P h easan t 27.3Z d e c re a se 2 .6 2 .5 1 2 .7Z d e c rea se 6 .2 6 .1 3 1 .3Z in c re a s e 5 .8 7 .2

S h o r t - b i l le d  Marsh 
Wren 5 7 .1Z d e c re a se 3 .3 1 .9 1 6 .7Z d e c rea se .3 .3 OZ change .3 .3

B obolink 2 2 .5Z in c re a s e 11 .4 18 .8 .7Z d e c re a se 6 .3 7 .0 1 5 .2Z in c re a s e 1 .9 2 .0

E a s te rn  Meadowlark 27 .9Z d e c re a se 10 .0 9 .7 1 8 ,5Z d e c re a se 6 .4 5 .8 7.6Z d ec rea se 7 .2 6 .3

Red-*ringed B lack b ird 1 5 .0Z d ec rea se 38.9 44 .5 4.4Z d e c re a se 4 7 .1 5 0 .3 1.2Z In c re a se 5 5 .8 5 3 .3

D ic k c is s e l 0Z change 0 0 100 .0Z d e c re a se 0 0 93.8Z d e c re a se .3 0

Savannah Sparrow 12.5Z d ec rea se 9 .3 11 .0 7.2Z d e c re a se 7 .9 8 .2 4 2 ,4Z in c re a s e 2 .0 2.7

G rasshopper Sparrow 0Z change 0 0 2 8 .6Z d e c rea se .6 .5 5 3 .2Z d ec rea se 1.0 .4

H enslow 's Sparrow 100 .0Z d e c rea se 17 .7 0 1 6 .7Z d e c rea se .3 .3 4 5 .5Z d e c re a se .5 .2

F ie ld  Sparrow 100 .0Z d ec rea se 1.9 0 32 ,0Z d e c re a s e 4 .3 3 .2 13.3% d e c re a se 5 .4 4 .4

Song Sparrow 93.8Z in c re a s e 3 .7 9 .7 20 .IX d e c re a se 1 5 .8 14 .1 2 4 .2Z in c re a s e 12.6 14 .8

♦ S ource: C handler and W il le t  1966, 1968, 1969 and unp u b lish ed  U . S .  F is h e r ie s  and W ild li f e  S e rv ic e  d a ta  f o r  y e a rs  1970-1979. 

^Source: Raymond J .  Adams, J r . ,  re s e a rc h  b i o l o g i s t ,  Kalamazoo N atu re  C e n te r , Kalamazoo, M ichigan.
O



County d a ta  fo r pe rio d s  1970-1974 and 1975-1979, a l l  13 in d iv id u a l 

g ra ss la n d  b reed ing  sp e c ie s , excep t th e  B obolink and Song Sparrow, 

show th e  same g en era l tren d  as d id  the  t o t a l  g ra ss lan d  p o p u la tio n  

f o r  th e se  same p e r io d s . When a Kalamazoo County sp ec ie s  decreased , 

the  same Colony Farm T rac t sp ec ie s  decreased  to  a g re a te r  e x te n t 

and when a Kalamazoo County sp ec ie s  In c reased  the  same s tudy  a re a  

sp e c ie s  in c re ase d  to  a l e s s e r  e x te n t o r d e c rea se d . The Bobolink 

and Song Sparrow d isp layed  a d i f f e r e n t  t r e n d .  Both th e se  sp ec ie s  

in c re ase d  in  numbers in  Kalamazoo County and a t  the  Colony Farm 

T ra c t .  However, they had la rg e r  In c re a se s  a t  th e  Colony Farm 

T r a c t .

I t  i s  w orth n o tin g  th a t  the  H enslow 's Sparrow, the  sp ec ie s  

showing the  g re a te s t  po p u la tio n  drop from 1966-1974 to  1975-1979, 

d isp lay ed  a m arkedly la rg e r  p o p u la tio n  d ecrease  a t  the  Colony 

Farm T rac t than  did th is  sp ec ie s  in  bo th  th e  S ta te  and County 

a t  la r g e .  Although th is  sp ec ie s  never accounted  fo r  more th an  .3 

and .5 p e rcen t o f th e  t o t a l  p o p u la tio n  fo r  p e rio d s  1966-1974 to  

1975-1979 in  the  S ta te  of M ichigan and County of Kalamazoo, 

r e s p e c t iv e ly ,  i t  rep resen ted  n e a rly  50 p e rc e n t o f th e  t o t a l  

p o p u la tio n  a t  th e  Colony Farm T rac t a t  one p o in t in  the  s tu d y .

As l a t e  as 1972 i t  accounted fo r  n e a r ly  23 p e rc en t o f th e  t o t a l  

Colony Farm T rac t b reed ing  p o p u la tio n . These d a ta  suggest th a t ,  

p o s s ib ly  as  l a t e  as 1972, the  Colony Farm T rac t was an e x c e p tio n a l­

ly  good H enslow 's Sparrow b reed ing  h a b i ta t  compared w ith  the  

g e n e ra l h a b i ta ts  in  b o th  the  S ta te  o f M ichigan and County of
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Kalamazoo. I t  has been re p o rted  th a t  a l l  d iscovered  s u i ta b le  

H enslow 's Sparrow h a b i ta ts  In  Kalamazoo County w ere, as of 1979, 

s t i l l  occupied by th i s  sp ec ie s  fo r  b reed ing  p u rposes.*  Although 

no q u a n t i ta t iv e  d a ta  a re  y e t a v a i la b le ,  I t  was noted th a t  the  num­

b e r o f Henslow’s Sparrows b reed ing  in  Kalamazoo County in  Spring 

1980 was up from the  number recorded  in  1 9 7 9 There were no 

s ig h tin g s  of H enslow 's Sparrows a t  the  Colony Farm T rac t in  the  

Spring 1980.

The conclusion  from th e se  com parisons i s  th a t  th e  Colony 

Farm T r a c t 's  g ra ss lan d  av ian  p o p u la tio n s  h av e , in  g e n e ra l, d i s ­

played abnormal p o p u la tio n  d ecreases  between the  y ears  1966-1974 

(and 1970-1974) to  1975-1979 as  compared w ith  th e  same p o p u la tio n s  

in  the  surrounding  a r e a s .

F a c to rs  causing  Colony Farm T r a c t 's  abnormal 1966-1974 to  1975-1979 
downward g ra ss la n d  p o p u la tio n  change

The mean y e a r ly  t o t a l  number o f t e r r i t o r i e s  fo r  p e rio d s  d i r e c t ­

ly  p reced ing  and d i r e c t ly  fo llo w in g  the  i n i t i a t i o n  o f PUD con­

s tr u c t io n  do n o t seem to  d isp la y  enough d if fe re n c e  to  suggest 

th a t  the  development im m ediately a f fe c te d  th e  e n t i r e  b reed ing  

b ird  p o p u la tio n  to  any a p p re c ia b le  e x te n t .  No d e c lin e  in  t o t a l  

b ird  numbers o r sp ec ie s  d iv e r s i ty  was noted im m ediately fo llow ing  

I n i t i a t i o n  o f c o n s tru c tio n . Also none o f th e  13 in d iv id u a l g ra s s ­

*Raymond Adams 1979: p e rso n a l communication.

"^Raymond Adams 1980: p e rso n a l com m unication.
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land  b reed in g  s p e c ie s , except fo r  p o s s ib ly  2 s p e c ie s ,  th e  Henslow 's 

Sparrow and F ie ld  Sparrow, e x h ib ite d  p o p u la tio n  d e c lin e s  d i r e c t ly  

fo llow ing  th e  i n i t i a t i o n  of c o n s tru c tio n  in  1970. The d a ta , 

however, do d isp la y  changes in  tre n d s  betw een y ears  1961-1965, 

1966-1974, and 1975-1979. The change th a t  occurred  between 1961- 

1965 and 1966-1974 has been a t t r ib u te d  to  g ra ss lan d  woody p la n t 

in v as io n  and has been considered  in  a p rev ious s e c t io n .  The change 

th a t  occurred  between 1966-1974 and 1975-1979 i s  suggested to  have 

been the  r e s u l t  o f d is tu rb an ce  em anating from th e  PUD, th a t  i s  

b e lie v ed  to  have In c reased  d ra m a tic a lly  in  in te n s i ty  s in c e  1974.

Although recorded  d is tu rb a n c e s , o r ev idences of d is tu rb a n c e , 

were f i r s t  recorded  in  1965, i t  was no t u n t i l  1973 th a t  the  d is ­

tu rb an ces  became r e la t iv e ly  numerous and v a r ie d  in  n a tu re  (Table 

16 and F igu res 17 through 2 8 ). By 1978 ex ten s iv e  d is tu rb an ces  

were n o ted , and th ese  con tinued  and in te n s i f ie d  in  1979. Of a l l  

d is tu rb a n ce s  reco rd ed , i t  i s  su spected  th a t  those  in v o lv in g  the  

p resence  of humans, and dogs and c a ts  on th e  study a rea  posed the  

g re a te s t  p o te n t ia l  danger to  the  a v ia n  p o p u la tio n s . I t  has been 

found th a t  c e r ta in  b ird s  r e a d ily  a t t r a c t  dogs because of s tro n g  

game e fflu v iu m . This i s  p a r t i c u la r ly  t ru e  o f the H enslow 's 

Sparrow (G raber 1968). T h e re fo re , the  freq u e n t movement of dogs 

through the  a re a  might have k ep t the  b ird s  in  a c o n stan t s t a t e  of 

tu rm o il through continued harrassm en t and d e s tru c t io n  o f n e s ts  and 

young. The d e te c tio n  of 3 d is tu rb e d  r a b b i t  n e s ts  and a d is tu rb e d  

M a lla rd 's  n e s t provided evidence th a t  a t  l e a s t  some g round-nesting
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TABLE 16

DISTURBANCE OR EVIDENCE OF DISTURBANCE FOR YEARS 1961-1979

YEAR*
HOURS OF 

'OBSERVATION" DISTURBANCE OR EVIDENCE OF DISTURBANCE

1965 68 E xcava tion  o f  fox  den w ith  sh o v e ls

1968 30 G rass lan d  f i r e

1969 29 PUD tr u c k  t r a f f i c  -  no ted  over a  p e r io d  o f  weeks

1970 30 T ruck t r a f f i c  (b e l ie v e d  to  be PUD v e h ic le )  
Snowmobile t r a c k s

1972 107 B ird  fe e d e rs  p lace d  on t r a c t
P a th  formed (b e l ie v e d  formed by human t r a f f i c )
D ep o s itio n  o f  many f r e s h  dog fe c e s
T ra c to r  t r a f f i c  (b e lie v e d  to  be  WMU A g r ic u l tu re  Farm V ehicle)

1973 30 C at t i e d  to  s ta k e  on s tu d y  a re a
D e p o s it io n  o f  many f r e s h  dog fe c e s  .
Much c o n s t ru c t io n  n o ise
Many dog t r a c t s
P a th  m a in ta in ed  and extended
C o n s tru c tio n  m a te r ia ls  d isc a rd e d

1974 15 A rea spaded  and garden  p la n te d  
P a th  m a in ta in ed  and extended

1975 10 Garden p lo t  spaded
P a th  m a in ta in ed  and extended

1976 13 A rea spaded and co rn  p la n te d  
P a th  m a in ta in ed  and ex tended  
Dead v e g e ta t io n  raked in to  p i l e  
O ram ental v e g e ta t io n  p la n te d

1977 34 Dog fe c e s  
A rea mowed
P a th  m a in ta in ed  and ex tended  
PUD r e s id e n ts  jo g g in g
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TABLE 16 — C o n tin u ed

HOURS OF
YEAR* "OBSERVATION" DISTURBANCE OR EVIDENCE OF DISTURBANCE

1978 31 Much ro ad  n o is e  i n  n o r th - h a l f  o f  s tu d y  a re a  due to  heavy t r a f f i c  on Parkview  Avenue
Dog in  a re a  
Two dogs in  a re a
D o g  v e r y  n e a r  a r e a  t o  w e s t  o f  t r a c t
Two a re a s  excavated  w ith  sh o v e ls
Two a re a s  w ith  d e p o s ite d  law n re fu s e
Many f r e s h  dog fe c e s
D o g  f e c e s  a r e a  m ow ed
P a th s  form ed, m ain ta in ed  and ex tended

1979 58 Much n o is e  in  n o r th - h a lf  o f t r a c t  from heavy t r a f f i c  on Parkview  Avenue
B ird  n e s t in g  box p lace d  on a re a  
A p ia r ie s  p lace d  on a re a
A rea excavated  to  bu ry  dead and d is e a se d  b ees  from a p ia r ie s  
V e g e ta tio n  c u t  (B la c k b e rr ie s )
4 t a r g e t  p r a c t ic e  m a te r ia ls :  3 cans and 1 p ap er ta r g e t
T ruck t r a c t s
2 a re a s  o f  t r a c t o r  t r a c t s  (WMU A g r ic u l tu re  farm  t r a c to r )
R ite  w reakage
H o u s e h o l d  g a r b a g e

1 Pop can  i n  garbage bag 
3 Pop cans
2 B eer cans
2 B eer b o t t l e s  

Yard re f u s e  (4 lo c a t io n s )
P erson  t r a v e l in g  on t r a c t  (2 o ccas io n s)
D is tu rb ed  M a lla rd 's  N est 
P e rso n  w alk ing  dog (7  o cca s io n s)
D iscarded  C hris tm as t r e e
3 c h i ld r e n  w alk ing  in  a re a
3 d is tu rb e d  r a b b i t  n e s ts  
Boy th row ing  Boomerang
4 c o o rd in a te  s ta k e s  removed
P a th s  form ed, m ain ta in ed  and ex tended  
Dog i n  a r e a  (3 o ccas io n s)
2 Boomerangs found

' • jm
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TABLE 16 -  C ontinued

HOUBS OF
TEAR* "OBSERVATION" DISTURBANCE OR EVIDENCE OF DISTURBANCE

1979 3 WMU A g r ic u l tu re  s tu d e n ts  m easuring  ac re a g e  o f  t r a c t ;  accompanied by 2 dogs
2 t r a i l  b ik e s  t r a v e l  on t r a c t
1 t r a i l  b ik e  t r a v e l s  on t r a c t  
Woman w orking in  garden
A r e a  s p a d e d  a n d  g a r d e n  p l a n t e d
H atted  down g ra s s  w here som eth ing  had r e c e n t ly  l a i n  (b e l ie v e d  to  be  a  dog o r  human) 
Dog fe c e s  a r e a  mowed (mowed s e v e r a l  tim es d u rin g  s p r in g  and summer)
2 b ic y c le s  abandoned (w ere p re s e n t f o r  a  p e rio d  o f  abou t 2 w eeks, th en  removed) 
T en n is  b a l l  I n  a re a
Boy w ith  g o lf  c lu b  lo o k in g  ab o u t i n  g ra s s
Rocks and la r g e  p ie c e s  o f  sod (from  WMU A g r ic u l tu re  Farm, 2 lo c a t io n s )
C o n s tru c tio n  m a te r ia ls  
2 women p ic n ic in g  and w alk ing  2 dogs

♦ N u m e r o u s  c o o r d i n a t e  s t a k e s  w e r e  r e m o v e d  e a c h  y e a r  o v e r  t h e  y e a r s .

• ^ j
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a .  Fox den excavation

F igure  17 . Map o f Colony Farm T rac t in d ic a t in g  approxim ate 
lo c a tio n s  o f recorded  d is tu rb a n c e s  o r  ev idences 
o f d is tu rb an ce  fo r  y ear 1965.
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a .  Area burned by f i r e

F ig u re  18 . Map o f  Colony Farm T rac t in d ic a t in g  approxim ate 
lo c a tio n s  o f recorded  d is tu rb a n c e s  o r  ev idences 
o f  d is tu rb an ce  fo r  y e a r 1968.
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Main p a th  o f PUD tru c k  
t r a f f i c

F igure  19 . Map o f  Colony Farm T rac t In d ic a tin g  approxim ate 
lo c a t io n s  o f recorded  d is tu rb a n c e s  o r  ev idences 
o f  d is tu rb an ce  fo r  year 1969.
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a.  Truck tra c k s
b.  Heavy snowmobile 

tra c k s
a.  L ig h t snowmobile 

tra c k s

F igu re  20. Map o f Colony Farm T rac t in d ic a t in g  approxim ate 
lo c a t io n s  o f  recorded  d is tu rb a n c e s  o r  ev idences 
o f d is tu rb an ce  fo r  y ear 1970.
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a .  Area h e a v ily  lad en  
w ith  dog feces

b . B ird feed e rs  a long 
fence row

o.  Path  taken  by W estern 
Michigan U n iv e rs ity  
Farm t r a c to r  

d.  P ath  formed by humans

F igure  21. Map o f Colony Farm T rac t in d ic a t in g  approxim ate 
lo c a tio n s  o f recorded  d is tu rb a n c e s  o r  ev idences 
o f  d is tu rb a n ce  fo r  y e a r 1972.
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c
c

c
c

c
c

c
c

c
c

c
c

a.  Cat t ie d  to  s ta k e
b . Area h eav ily  ladden 

w ith  dog feces
a.  Area o f in te n s e  con­

s tr u c t io n  n o ise
d.  Dog t r a c t s
e .  P ath  formed and ex­

tended by human 
t r a f f i c

f .  D iscarded c o n s tru c tio n  
m a te r ia ls

F igu re  22. Hap o f Colony Farm T rac t in d ic a tin g  approxim ate 
lo c a tio n s  o f  recorded  d is tu rb a n c e s  o r  ev idences 
o f  d is tu rb an ce  fo r  y ear 1973.
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a.  Area spaded and garden 
p lan ted

b.  P a th  m ain tained  and 
extended by human 
t r a f f i c

F igure 23. Map o f Colony Farm T rac t in d ic a tin g  approxim ate 
lo c a tio n s  o f  reco rded  d is tu rb a n c e s  o r  ev idences 
o f  d is tu rb an ce  fo r  y ear 1974.
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a .  Area spaded and garden 
p lan ted

b.  P a th  m aintained and 
extended by human 
t r a f f i c

F igure  24. Map o f  Colony Farm T rac t in d ic a t in g  approxim ate 
lo c a tio n s  o f  reco rded  d is tu rb a n c e  o r ev idences 
o f d is tu rb an ce  fo r  y e a r 1975.
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a.  Area spaded and corn  
p lan ted

b.  Ornamental v e g e ta tio n  
p lan ted

a.  Dead v e g e ta tio n  raked 
In to  p i le  

d.  Path  m aintained and
extended by human t r a f f i c

F igu re  25. Map o f Colony Farm T rac t In d ic a tin g  approxim ate 
lo c a tio n s  o f reco rded  d is tu rb a n c e s  o r  evidences 
o f d is tu rb an ce  fo r  y ear 1976.
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a.  Dog d e fe c a tio n  a rea  mowed
b.  Many dog feces
a.  Path  m ain tained  and ex­

tended by human t r a f f i c  
d.  P a th  taken  by two jogging  

PUD re s id en c e s

F igure  26. Map of Colony Farm T ra c t in d ic a tin g  approxim ate 
lo c a tio n s  o f  reco rded  d is tu rb a n c e s  o r  ev idences 
o f  d is tu rb an ce  fo r  y e a r 1977.
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a . Dug up a re a s
b.  D iscarded lawn re fu se
a.  Dog feces
d.  Dog d e fe c a tio n  a rea  

mowed
e .  Dog
f .  Two dogs
g.  Dog near a re a  about to  

e n te r
h . Area o f in te n s e  road 

n o ise  (em anating from 
Parkview Ave.)

£ . P ath  m ain tained  and 
extended by human 
t r a f f i c

F igure  27. Map o f Colony Farm T rac t in d ic a t in g  approxim ate 
lo c a tio n s  o f recorded  d is tu rb a n c e s  o r  ev idences 
o f d is tu rb an ce  fo r  year 1978.
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a.  M etal co o rd in a te  s tak e s  
removed

b.  Area o f in te n se  road 
no lse-from  Parkview 
Ave.

a . B ird box
d.  A p ia rie s
e.  Excavated a rea  fo r  

d isea sed  bee b u r ia l
f .  Cut v e g e ta tio n
g.  T arge t p ra c t ic e  m ater­

i a l s
h.  K ite  wreakage
i .  Beverage c o n ta in e rs  
j .  Lawn re fu se
k.  D iscarded C hristm as t r e e  
I .  Boomerangs 
m. Tennis b a l l  
n . Rocks and la rg e  p ieces  

o f  sod-from  U n iv e rs ity  
Farm

o.  Area spaded and garden 
p lan ted

F igure  28. Map o f Colony Farm T rac t in d ic a t in g  approxim ate 
Id e a tio n s  o f recorded  d is tu rb a n c e s  o r  ev idences 
o f  d is tu rb an ce  fo r  y ear 1979.
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a.

b .
o.

d.
e.

f -

9*
h.

t-.

Three W estern Michigan 
U n iv e rs ity  A g ric u ltu re  
s tu d e n ts  m easuring a c re ­
age o f  study  a re a ; accom­
panied by two dogs 
Path  taken  by two t r a i l -  
b lk es
Path  tak en  by one t r a i l -  
b ike
Woman working In  garden 
M atted down a re a  where 
a la rg e  anim al o r  human 
had re c e n tly  l a in  
Dog d e fe c a tio n  a re a  
re c e n tly  mowed -  mowed 
s e v e ra l  tim es during  
sp rin g  and summer 
Two abandoned b ic y c le s  
Boy w ith  g o lf  club  enter* 
ed to  look  fo r  g o lfb a l l  
Two women p ic n ic in g  and 
w alking two dogs 
C o n stru c tio n  m a te r ia ls  
d isca rd ed

F igure  28 -  Continued
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F igure  28 -  Continued

a.  Truck tra c k s
b.  T rac to r tra c k s  -  Univer­

s i t y  Farm t r a c to r
a.  P a th  taken  by paper boy
d.  Man in  a re a  w alking
e . Person w alking dog
f .  P a th  taken  by th re e  

c h ild re n  walking through 
a rea

g.  D istu rbed  r a b b i t  n e s t
h. D istu rbed  M allard n e s t
i .  Boy throwing boomerang
q . P a ths formed and main­

ta in e d  by human t r a f f i c
k.  Dog in  a rea
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anim als a t  th e  Colony Farm T rac t have f a l l e n  v ic tim  to  p re d a tio n .

The c o n s tan t presence o f humans on the  study  a re a  may have had th e  

same g en era l e f f e c t  as  th a t  fo r  dogs. A lthough th e  persons t r a v e l ­

ing through th e  a rea  may have had no in te n t io n  to  h a ra ss  th e  b ird s ,  

they may have done so m erely by th e i r  freq u en t p resen ce . I t  has 

been found in  o th e r  s tu d ie s  th a t  the  mere p resence  of humans has 

had a d e tr im e n ta l e f f e c t  on th e  b reed ing  success  of a t  l e a s t  one 

sp ec ie s  o f b ird  (Swenson 1979; Dunston 1968; Reese 1977). Human 

d is tu rb a n ce  a lso  seems to  be re sp o n s ib le  fo r  fewer than  th e  ex­

pected number o f sp ec ie s  In h a b itin g  a g iven  h a b i ta t  (Lussenhop 1977). 

A lso, as th e  number of humans tra v e lin g  through th e  a re a  becomes 

g re a te r ,  th e  p ro b a b il i ty  of n e s ts  and young being  stepped on in ­

c re a se s . The mere scen t of humans and dogs l e f t  on th e  v e g e ta tio n  

fo llow ing passage through the  a rea  i s  p o ss ib ly  enough to  ward o ff  

some sp ec ie s  and cause them to  s e le c t  h a b i ta ts  e lsew here .

The a c tu a l  occurrence of human and dog t r a v e l  on th e  area  

i s  probably  much g re a te r  than  the  number o f d i r e c t  o b se rv a tio n s  

would seem to  in d ic a te .  The p a th s th a t  were f i r s t  formed in  1972 

were undoubtedly formed from human t r a f f i c .  The many dog feces  

in  the  v ic in i ty  of the  p a th s  suggest th a t  people  f re q u e n tly  walk 

th e i r  dogs on th e se  p a th s . The f a c t  th a t  th e  o r ig in a l  p a th s  were 

extended over the  y ears  1972 through 1979 and new ones were a lso  

being formed during  th i s  p e rio d  s tro n g ly  suggest th a t  human and 

dog t r a f f i c  has in c reased  s in ce  1972. S evera l o b se rv a tio n s  o f th i s
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s p e c if ic  d is tu rb a n ce  s u b s ta n tia te  t h i s  assum ption .

Although vandalism  has no t been extrem e a t  th e  study a re a ,  i t  

has o ccu rred . Many co o rd in a te  s tak e s  (wooden 1 x 1" s to ck  u n t i l  

1978) have been removed o r knocked down over th e  y e a r s , much more 

f re q u e n tly  s in ce  1972. From August 1978 to  A p ril  1979, 4 o f the  

permanent m etal fence post now used as  c o o rd in a te  s tak es  were 

removed. T arge t p r a c tic e  m a te r ia ls  d isco v e red  in  the  study a rea  

In d ic a te  th a t  humans w ith  f irea rm s have t r a v e le d  through th e  a re a . 

T his ev idence , in  con junction  w ith  ev idence of vandalism , c e r ta in ly  

su g g es ts  th e  p o s s ib i l i ty  th a t  humans might have sho t b i r d s ,  th u s  

reducing  th e i r  numbers.

O ther more su b tle  d is tu rb a n ce s  may have a lso  s ig n i f ic a n t ly  

a f fe c te d  th e  Colony Farm T r a c t 's  b reed ing  p o p u la tio n s . I t  was 

noted th a t  s ev e ra l garden p lo ts  of s e v e ra l square f e e t  were 

spaded and p lan ted  w ith  dom estic v e g e ta tio n . In  one in s ta n ce  a l l  

th e  dead woody v e g e ta tio n  of an a re a  encompassing se v e ra l square 

m eters was raked in to  a la rg e  p i le .  Numerous fo re ig n  m a te r ia ls  

such as  c o n s tru c tio n  p a ra p h e rn a lia , a p ia r i e s ,  and lawn re fu se  

were d iscovered  in  the  a re a . In  a d d it io n , an a re a  in  the  g ra s s ­

land  of about 7 m eters in  d iam eter was f re q u e n tly  mowed c lo se  to  

th e  ground fo r  dog e lim in a tio n  purposes. A ll th e se  aforem entioned 

d is tu rb a n c e s  s u b s ta n t ia l ly  a l te r e d  th e  p h y s ic a l f e a tu re s  o f th e  

h a b i t a t 's  v e g e ta tio n  th a t  have been determ ined to  be im portan t 

in  h a b i ta t  s e le c t io n  by b ird s  (Kendelgh 1945).

I t  a lso  seems p o ss ib le  th a t  o th e r  s u b t le  e f f e c t s  a s so c ia te d
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w ith  h a b i ta t io n  could be im portan t in  e f f e c t in g  d ec rea se s  in  b ird  

p o p u la tio n s . For example, th e  Henslow 's Sparrow has been r e ­

po rted  to  s in g  in te n s e ly  in  e a r ly  evening and through th e  n ig h t 

(Hyde 1939). The l i g h t  and n o ise  coming from th e  development 

a t  dusk and co n tinu ing  in to  th e  n ig h t might d is tu rb  th e  sing ing  

a c t i v i t y  o f t h i s  sp ec ie s  enough to  cause i t s  p o p u la tio n  to  d e c lin e . 

Since i t  has been specu la ted  th a t  h a b i ta t  s e le c t io n  by b ird s  i s  

la rg e ly  a v is u a l  p rocess (H ilden 1965), a s u b tle  e f f e c t  m ight be 

a s  sim ple a s  b ird s  being re p e lle d  by th e  developm ent's  law ns, 

ro a d s , and b u ild in g s . I t  should be noted th a t  a l l  known s u i ta b le  

and a v a i la b le  Henslow 's Sparrow breed ing  h a b i ta ts  in  th e  County 

of Kalamazoo were occupied by Henslow 's Sparrows in  1979; however, 

th e re  was no t one recorded  in s ta n c e  of t h i s  sp ec ie s  e s ta b lis h in g  

breed ing  t e r r i t o r i e s  near r e s id e n t i a l  a re a s .*

Another s u b tle  e f f e c t  th a t  undoubtedly was d e le te r io u s  on th e  

b ird  p o p u la tio n s  of th e  study a rea  was th e  lo s s  o f a d ja c e n t un­

d is tu rb e d  h a b i ta t  th a t  r e s u lte d  when th e  developm ent was c o n s tru c te d . 

Some of th e  b ird s  th a t  e s ta b lish e d  t e r r i t o r i e s  on th e  Colony Farm 

T rac t b e fo re  PUD c o n s tru c tio n  e i th e r  inc luded  some o f th e  neighbor­

ing  pre-PUD f i e ld s  in  th e i r  t e r r i t o r i e s  o r a t  l e a s t  v i s i t e d  the  

a d ja c e n t a re a  to  g a th er food o r c a rry  on some o th e r  a c t i v i t y .  When 

th i s  land  was converted  to  r e s id e n t i a l  developm ent, the  a d jacen t 

n a tu ra l  communities d isap p ea red . C onsequently , th e  r e s u l t in g

. ^Raymond Adams 1979: personal communication.
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landscape was le s s  a t t r a c t i v e  and le s s  u se fu l fo r  th e  b ird s  a t  

the  study a re a  and p o p u la tio n  d ecreases  could have r e s u l te d .  In  

a d d itio n , th e  d e s tru c tio n  o f th e  a d jac e n t n a tu ra l  h a b i ta t  t r a n s ­

formed th e  Colony Farm T rac t In to  a  h a b i ta t  Is lan d  and re s u lte d  

in  a  re d u c tio n  in  th e  t o t a l  s iz e  o f p o te n t ia l  b reed ing  h a b i ta t .

I t  has been w ell documented th a t  th e  number o f sp ec ie s  p re sen t in  

a  p a r t ic u la r  h a b i ta t  i s  s tro n g ly  in flu en ced  by th e  s iz e  o f th a t  

h a b i ta t  (G a ll i ,  Leek, and Forman 1976; P res to n  1960; Diamond and 

May 1976; Morse 1977; May 1975; MacArthur and W ilson 1967). I t  

i s  a lso  b e liev ed  th a t  e lim in a tio n  o f a d jac e n t h a b i ta t  d ec reases  

th e  c o lo n iz a tio n  r a t e  to  a h a b i ta t  is la n d  by e f f e c t in g  a re d u c tio n  

in  th e  number of a v a ila b le  c o lo n is t s .  T his makes th e  rem aining 

h a b i ta t  l e s s  l ik e ly  to  be chosen by p o te n t ia l  b reed ing  sp ec ie s  

(Whitcomb 1977). Furtherm ore, th e  study  a r e a 's  b ird  p o p u la tio n  

might have been reduced due to  th e  e s tab lish m en t o f a new e q u i l i ­

brium between lo c a l  e x t in c t io n  and Im m igration. I t  has been found 

th a t  fo llow ing  tran sfo rm a tio n  o f con tinuous h a b i ta t  in to  is la n d  

h a b i ta t ,  the  number o f  sp ec ie s  in  th a t  h a b i ta t  f a l l s  to  a  lower 

eq u ilib riu m  p o in t w ith  tim e (Diamond and May 1976).

R elated  i s  th e  lo s s  o f  d is p e r s a l  c o r r id o r s .  The lo s s  o f 

a d jac e n t u n d istu rbed  h a b i ta t  due to  th e  PUD c o n s tru c tio n  could 

have c u t o f f  c o r r id o rs  o f h a b i ta ts  th a t  b ird s  would have used to  

move onto th e  t r a c t .  On any s in g le  sm all s i t e ,  such a s  th e  Colony 

Farm T ra c t, sp ec ie s  o c c a s io n a lly  have a bad y e a r . As com pensation, 

p o p u la tio n s  a re  re p le n ish e d  by d is p e r s a l  from a d ja c e n t a re a s
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(M acClintock, Whitcomb, and Whitcomb 1977). A housing developm ent, 

and th e  PUD i s  no ex cep tio n , i s  a cc e p tab le  h a b i ta t  fo r  few n a tiv e  

sp ec ie s  and, th e re fo re ,  p o ssesses  low numbers o f th e se  b i r d s .  

Consequently , th e  rep len ishm ent o f  th e se  sp ec ie s  becomes l e s s  

probable  and th e  lik e lih o o d  in c re a se s  th a t  sp ec ie s  w i l l  be l o s t  

and no t rep laced  (M acClintock, Whitcomb, and Whitcomb 1977) .

The b ird  fe e d e rs  along  th e  Colony Farm T rac t -  PUD b o rd ers  

might have a lso  c o n tr ib u te d  to  th e  study  a r e a 's  p o p u la tio n  d e c rea se . 

The feed ing  o f b ird s  in  th e  w in te r by the  PUD r e s id e n ts  has caused an 

in c re a se  in  w in te r  b ird  numbers along th e  Colony Farm T rac t -  PUD 

b o rd e r. These h igh  numbers o f  b ird s  might have in c reased  th e  in ­

te n s i ty  o f co m p etitio n  among b ird s  in  the  a re a . The high  numbers 

o f b ird s  m ain ta ined  a r t i f i c i a l l y  during  th e  w in te r m ight consume 

la rg e  amounts o f th e  n a tiv e  food in  th e  a rea  thus low ering  the  

re so u rce  base o f  th e  p o te n t ia l  Colony Farm T rac t b re e d e rs . This 

would cause th e  a re a  to  lo s e  some o f i t s  a t t r a c t iv e n e s s  a s  p o te n t ia l  

breeding  h a b i t a t .  The r e s u l t  m ight be th a t  b ird s  would le av e  th e  

a rea  and s e le c t  s u i ta b le  h a b i ta t  e lsew here. The feed in g  o f summer 

r e s id e n ts ,  th a t  has o c c a s io n a lly  been observed , m ight a lso  have 

the  same e f f e c t  on th e  Colony Farm T rac t b reed ing  fau n a . B ird  

feed ing  a lso  su p p o rts  la r g e r  than  normal p o p u la tio n s  o f Blue Jay s  

and Common G rack les . I t  i s  w ell documented th a t  th e se  sp ec ie s  a re  

se r io u s  p re d a to rs  on th e  eggs and young of b ird s  (F re tw e ll 1973; 

McDaniel 1976; C arle to n  and Owre 1975; and T rine  1935).

Thus, th e  PUD a sso c ia te d  d is tu rb a n ce s  observed du rin g  t h i s
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study and those  h y p o th e tic a l d is tu rb a n c e s  and th e i r  sp ecu la ted  

e f f e c t s  p resen ted  h ere  a re  b e liev ed  to  be th e  cause fo r  th e  down­

ward g ra ss lan d  p o p u la tio n  tre n d  th a t  began in  1974. C e r ta in ly , 

th e  r e la t io n s h ip  between th e  number and kind o f d is tu rb a n c e s  

and th e  1975-1979 g ra ss la n d  p o p u la tio n  d e c lin e  i s  u n d en iab le .

T hicket b ird  p o p u la tio n  p eriod  1961-1964

The mean y e a r ly  t o t a l  number o f  t e r r i t o r i e s  fo r  1961-1964 was 

1 1 .8 . The a c tu a l  v a lu es  v a r ie d  from 8 .5  to  19.1  fo r  a range o f

10.6  (Table 1 7 ) . The mean number o f b ird s  per a c re  per y ear was

2 .1 , th e se  v a lu es  in c lu d in g  a low o f  1 .4  and a high o f 3 .4  fo r

a range of 2 .0 . The number o f  sp ec ie s  re p re se n te d  in  th e  b reeding  

fauna v a rie d  from 12 to  19 fo r  a mean o f 15 .0  and range o f 7.

T hicket b i rd  p o p u la tio n  p erio d  1965-1974

The mean y e a r ly  t o t a l  number o f b reed ing  t e r r i t o r i e s  during  

th i s  10 year p e rio d  was 1 6 .5 . The v a lu es  inc luded  a low o f 11.4 

and a h igh  of 25.5 fo r a range o f 1 4 .1 . The number o f b ird s  per

ac re  included  v a lu es  from 1 .4  to  3 .3  fo r  a range o f 1 .9  and a

mean 2 .3 . The mean number o f sp ec ie s  per year was 2 1 .7 . The a c t ­

u a l number o f sp ec ie s  v a rie d  from 17 to  27 fo r  a range o f 10.

1961-1964 to  1965-1974 p o p u la tio n  change

The mean y e a r ly  t o t a l  number o f t e r r i t o r i e s  in c re ase d  from 

11.8 in  1961-1964 to  16 .5  in  1965-1974 fo r  an in c re a se  o f 4 .7
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TABLE 17

COLONY FARM TRACT THICKET BREEDING BIRD POPULATION VALUES FOR SPECIFIC TIME PERIODS

TIME PERIODS

YEARS YEARS YEARS YEARS
PARAMETERS 61-64 65-74 70-74 75-79

X SD X SD X SD X SD

T o ta l mean
t e r r i t o r i e s 1 1 .8  5 .0 16 .5  4 .1 1 6 .9  6 .6 6 .3  1 .4

Mean n u ab er o f
b ir d s  p e r  a c re 1 5 .0  2 .9 21 .7  3 .5 2 1 .3  4 .2 1 3 .8  4 .2

Mean number o f
• p e d e s 2 .1  .9 2 .3  .6 2 .2  .9 .8  .2

X “  M ea n

SD “  S tan d ard  d e v ia t io n

v o>■4



t e r r i t o r i e s  o r  a  p e rc en t in c re a se  of 3 9 .8 . The mean number o f  

b ird s  per a c re  in c reased  from 2.1 to  2 .3  fo r  a 9 .5  p e rcen t in ­

c re a s e . There was an  in c re a s e  in  th e  mean number o f  sp ec ie s  per 

year from 15 .0  in  1961-1964 to  21.7 in  1965-1974. The r e s u l t a n t  

d if fe re n c e  o f  6 .7  sp e c ie s  re p re se n ts  a 44.7 p e rcen t in c re a se  in  

sp ec ie s  d iv e r s i ty .  Of a l l  th e  37 th ic k e t  b reed ing  sp e c ie s , 22 

d isp lay ed  in c re a se s  in  t h e i r  numbers from 1961-1964 to  1965-1974 

th u s  in d ic a tin g  th a t  59.5  p e rcen t o f th e  t o t a l  number o f sp e c ie s  

in c reased  in  number. There were 7 sp ec ie s  d isp la y in g  d ec rea se s  

and 8 sp ec ie s  m ain tained  approx im ately  the  same v a lu es  from 

1961-1964 to  1965-1974. No one sp ec ie s  produced a change in  th e  

number o f t e r r i t o r i e s  th a t  was la rg e  enough to  a lone cause  a  mark­

ed popu la tion  in c re a s e . The Song Sparrow was th e  sp ec ie s  w ith  

the  s in g le  g re a te s t  in c re a s e  in  th e  number o f  t e r r i t o r i e s ,  1 .3  

to  3 .2  fo r  p e rio d s  1961-1964 and 1965-1974, r e s p e c tiv e ly . The 

common y e llo w th ro a t d isp lay ed  th e  s in g le  g re a te s t  re d u c tio n  in  

th e  number o f t e r r i t o r i e s  from 1961-1964 to  1965-1974 w ith  a  1 .5  

mean t e r r i t o r i a l  v a lu e  re d u c tio n .

V eg eta tio n a l changes o c cu rrin g  in  th e  th ic k e t  over th e  y e a rs  

1961-1964 to  1965-1974 a re  b e liev ed  to  be th e  cause fo r  th e  in ­

c re a se  in  the  number o f b ird s  during  th e se  y e a rs . The most in ­

f lu e n t i a l  a sp e c t o f  v e g e ta t io n a l  change th a t  appeared to  e f f e c t  

th e  change was th ic k e t  s i z e .  The average number o f a c re s  d u rin g  

period  1961-1964 was 5 .9  o r  69.8 p e rcen t o f  i t s  c u r re n t a c re a g e . 

During 1965-1974 th e re  was an average o f 7 .4  a c re s  o r 81 .3
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percen t o f  i t s  1979 a c rea g e . T h is change o f 1 .5  a c re s  re p re se n ts  

a  25.4 p e rcen t in c re a s e . There sim ply vas more space in  th e  

th ic k e t  fo r  b reed ing  du rin g  p erio d  1965-1974 over th a t  o f th e  

1961-1964 p e rio d . A ccord ing ly» th i s  la r g e r  a re a  vas a b le  to  

support a g re a te r  d iv e r s i ty  of sp ec ie s  and , th e reb y , a g re a te r  

number o f in d iv id u a l b ird s  than  i t  could p re v io u s ly . I t  has been 

w ell documented th a t  th e  number o f sp ec ie s  p re sen t in  a  p a r t ic u la r  

h a b i ta t  i s  s tro n g ly  in flu en ced  by th e  s iz e  o f  th a t  h a b i ta t  

(Lussenhop 1977; G a l l l  1976; P re s to n  1960; G leason 1922). Also 

im portan t in  v e g e ta tio n a l change was th e  development o f more 

f o r e s t - l ik e  c h a r a c te r i s t i c s  th a t  occurred  in  v a r io u s  s e c tio n s  o f  

th e  th ic k e t .  T h is enhancement o f  th e  e c o lo g ic a l d iv e r s i ty  o f  th e  

th ic k e t  would in  tu rn  be expected to  encourage in c re a se s  in  

b ird  sp ec ie s  d iv e r s i ty  and sheer numbers o f b i r d s .

T hicket b ird  p o p u la tio n  p e rio d  1975-1979

During t h i s  5 -year p e rio d  th e  mean y e a r ly  t o t a l  number of 

b reeding  t e r r i t o r i e s  was 6 .8 . The a c tu a l  v a lu e s  v a r ie d  from 5 .1  

to  8 .6  fo r  a range o f  3 .5  t e r r i t o r i e s .  The mean number o f b ird s  

per a c re  per year was .8 ; th e  v a lu es  inc luded  a low o f .6 and a 

h igh  o f 1 .0  fo r  a  range o f .4 .  The mean number o f sp ec ie s  

rep re sen ted  y e a r ly  in  the  b reed ing  fauna v a rie d  from 9 to  20 fo r  

a mean o f  13.8 and a range o f 11. The Song Sparrow was th e  s in g le  

most common sp e c ie s , accoun ting  fo r  25.6 p e rcen t o f the  t o t a l  

p o p u la tio n  du ring  t h i s  p e r io d .
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1965-1974 to  1975-1979 p o p u la tio n  change

The mean y e a r ly  t o t a l  number o f  b reed ing  t e r r i t o r i e s .d e ­

c reased  from 16.5  in  1965-1974 to  6 .8  in  1975-1979. This d ecrease  

amounted to  9 .7  t e r r i t o r i e s  fo r  a 58.8 p e rc e n t d ec rea se . The 

mean number o f  b ird s  per a c re  per year decreased  from 2 .3  to  .8 

fo r  a 1 .5  o r 65.2 p e rcen t d e c rea se . There was a decrease  in  the  

mean number o f sp ec ie s  from 21.7 in  1965-1974 to  13 .8  in  1975-1979 

which re p re s e n ts  a  36.4 p e rcen t d e c re a se . Of a l l  th e  37 th ic k e t  

b reed ing  sp e c ie s , 24 d isp lay ed  d e c rea se s  in  t h e i r  numbers from 

1965-1974 to  1975-1979 th u s  in d ic a t in g  th a t  64.9 p e rcen t o f  th e  

t o t a l  sp ec ie s  showed d ecreases  in  t h e i r  numbers. There were 5 

sp ec ie s  th a t  d isp lay ed  in c re a se s  and 8 sp e c ie s  th a t  m aintained 

approxim ately  th e  same v a lu es  from 1961-1964 to  1965-1974. The 

Mourning Dove, Gray C a tb ird , C a rd in a l, Indigo B unting, and Song 

Sparrow a lo n e  experienced a combined t e r r i t o r y  lo s s  o f  5 .3  o r

54.6  p e rc en t o f  th e  t o t a l  th ic k e t  t e r r i t o r i a l  red u c tio n  th a t  

occurred  from 1965-1974 to  1975-1979.

Evidence th a t  the  Colony Farm T r a c t s  downward th ic k e t  p o p u la tio n  
change i s  abnormal

In  a d d itio n  to  d a ta  from y ea rs  1961-1979 fo r  b ird s  in  the  

Colony Farm T rac t th ic k e t ,  d a ta  a re  a v a i la b le  fo r  S ta te  of 

M ichigan and Kalamazoo County th ic k e t  b ird s  fo r  many o f th e  y ears  

o f  the  s tudy  (Table 18 and 1 9 ) . A com parison o f d a ta  from the  

S ta te  o f M ichigan w ith  th e  Colony Farm T rac t d a ta  in d ic a te s  th a t
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TABLE 18

MICHIGAN THICKET BREEDING B IR D  NUMBERS

SPECIES 66 67 68 69 70 71 72 73
YEARS

74 75 76 77 78 79 X SD

G reen Heron .5 .3 .4 1 .2 1 .2 1 .5 1 .3 1 .2 1 .1 1 .3 1 .4 1 .5 .9 1 .0 1 .1 .4

R e d - ta i le d  Hawk. .1 .3 .3 .7 .3 .3 .3 .3 .3 .4 .5 .6 .3 .2 .4 .2

Mourning Dove 15 .1 1 4 .1 19.9 20 .8 20 .8 17 .1 22 .3 20 .8 21 .3 25 .1 26 .3 22.4 21.8 18 .8 20 .5 3 .4

Y e llo w -b ille d  Cuckoo .1 1 .1 .3 .5 1 .3 1 .3 .7 1 .4 .4 .6 .7 .6 .8 1 .1 .8 .4

B la c k -b i l le d  Cuckoo 1 .0 2 .2 2 .0 1 .1 1 .3 1 .9 .9 1 .1 .8 .9 1 .2 1 .6 1 .6 1 .7 1 .4 .5

G reat Horned Owl 0 0 0 0 0 .1 .1 0 0 .1 .1 .2 .2 0 .1 .1

Common F lic k e r 4 .9 5 .3 7 .9 6 .9 6 .9 6 .5 7 .3 7 .2 6 .4 5 .8 5 .2 4 .5 3 .2 3 .2 5 .8 1 .5

R e d -b e ll ie d  Woodpecker .2 .1 .4 .4 .6 .4 .3 .3 .3 .5 .6 .6 .3 .4 .4 .2

H a iry  Woodpecker .3 .5 .5 .5 .3 .6 1 .0 .6 .6 .5 .5 .7 .4 .5 .5 .2

Downy Woodpecker .7 1 .1 2 .1 1 .5 1 .5 1 .8 1 .5 1 .4 1 .3 1 .6 1 .3 1 .7 1 .8 1 .7 1 .5 .3

E a s te rn  K ingb ird 4 .7 6 .3 7 .1 7 .5 5 .5 6 .3 6 .1 5 .3 6 .1 6 .6 6 .9 7 .9 6 .3 5 .6 6 .3 .9

G rea t C re s te d  F ly c a tc h e r 3 .2 4 .0 3 .8 3 .8 4 .4 4 .3 4 .3 3 .9 4 .5 3 .7 4 .7 5 .0 5 .3 5 .0 4 .3 .7

E a s te rn  Wood Pewee 2 .1 3 .1 3 .5 4 .2 4 .2 4 .0 3 .2 4 .2 3 .6 3 .2 3 .7 4 .0 4 .8 4 .1 3 .7 .7

B lue Jay 7 .6 9 .3 11 .2 10 .2 9 .7 9 .4 12 .3 12 .0 1 1 .8 1 3 .0 11 .4 12 .3 12.5 11.6 1 1 .0 1 .6

Common Crow 19.9 21.6 22.7 3 3 .2 28.7 24.8 28 .1 30 .4 26.0 28.3 27.9 31.5 23 .3 24.0 26.5 3 .9

S ou rce : C hand ler and W il le t  1966, 1968, 1969 and u n p u b lish ed  U . S .  F is h e r ie s  and W ild l i f e  S e rv ice  d a ta  f o r  y e a rs  1970-1979.

N ote: Numbers r e p r e s e n t  av e rag e  number o f  b i r d s  p e r  r o u t e .
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TABLE 1 8  -  C o n tin u ed

SPECIES 66 67 .68 69 70 71 72
YEARS 

73 74 75 . 76 in _7& 79 X Bn

B lack-capped C hickadee 3 .3 3 .0 2 .9 2 .7 2 .2 2 .3 3 .0 2 .7 3 .4 3 .6 3 .5 4.1 3 .6 4 .8 3 .2 .7
T u fted  Titm ouse 1 .2 1 .4 1 .4 .8 1 .3 1 .2 1 .2 1 .5 1 .4 2 .0 2.1 1 .5 1 .7 1 .4 1 .4 .3
W h ite -b re a s te d  N uthatch .4 .8 2 .6 2 .0 1 .4 1 .7 1 .4 2 .2 1 .6 1 .5 1 .9 2.2 2 .0 2 .5 1 .7 .6
House Wren 2 .6 2 .3 3 .2 3 .6 3 .9 4 .7 5 .3 3 .9 5 .2 7 .0 5 .0 4 .3 3 .8 3 .9 4 .1 1 .2
Gray C a tb ird 5 .2 4 .1 4 .9 6 .7 5 .8 5 .6 6 .0 5 .6 5 .1 5 .3 5 .9 5 .4 5 .1 6 .0 5 .5 .6
Brown T h rash e r 3 .8 5 .0 3 .9 4 .6 4 .5 5 .5 3 .6 4 .4 4 .6 5 .4 4 .6 4 .6 4 .1 3 .4 4 .4 .6
American Robin 41 .7 4 1 .7 4 4 .8 4 6 .7 50 .2 50.3 51 .3 50.9 5 2 .8 52 .7 46.9 46.8 45.9 44 .3 47 .6 3 .7
S ta r l in g 74 .2 81.2 108.1 102.1 89.5 93.6 85.9 9 7 .1 103.1 122.4 119.1 97.4 62 .1 73.9 93 .6 17.2
R ed-eyed V ireo 10 .2 1 1 .3 8 .4 9 .4 8 .2 8 .6 8 .6 8 .6 6 .8 6 .0 5 .9 11.2 10.5 10.5 8 .9 1 .8
W arbling V ireo 2 .3 3 .1 3 .5 3 .9 4 .1 4 .8 5 .2 3 .1 3 .1 3 .6 4 .6 3.9 3 .4 3 .4 3 .7 .8
Y ellow  W arbler 2 .8 4 .0 4 .9 4 .3 6 .5 3 .7 4 .5 4 .5 4 .9 4 .0 4 .9 4 .0 4 .3 4 .4 4 .4 .8
Common Y e llo w th ro a t 7 .1 7 .4 9 .0 8 .0 10 .2 8 .8 7.9 11.2 9 .8 9 .7 9 .5 10.4 1 0 .1 8 .6 9 .1 1 .2
N orthern  O rio le 2 .2 3 .8 3 .1 4 .2 4 .5 5 .6 6 .1 5 .2 5 .3 5 .6 6 .7 5 .0 6 .1 5 .2 4 .9 1 .2
Common G rack le 66 .5 45.5 60 .1 71 .7 70 .0 62.2 65 .6 65 .5 71 .7 68 .0 60 .5 52 .0 48.9 42 .6 6 0 .8 9 .8

Brown-headed Cowblrd 16 .4 19 .1 18 .1 13.0 20.4 15.6 17 .3 1 5 .4 1 6 .7 13 .7 15 .5 12.6 10.5 8 .5 15 .2 3 .3
C a rd in a l
R o se -b re a s te d  G rosbeak

5 .8
2 .7

4 .2
3 .1

6 .1
3 .1

6 .3
3 .5

7 .4
3 .7

6 .3
4 .8

6 .0
4 .4

6 .8
5 .8

6 .6
5 .9

7 .2
7 .0

7 .5
6 .5

5 .7
8.5

7 .2
8 .0

6 .6
5 .6

6 .4
5 .2

.9
1 .9

In d ig o  B unting 6 .9 8 .8 9 .8 1 0 .1 9 .2 9 .7 8 .8 11 .4 9 .1 11 .0 11.5 11.3 8 .2 7 .7 9 .5 1 .4
American G old finch 13 .6 16.0 21.0 17.6 15.0 16.0 12.2 14 .0 13.1 16.5 11 .8 12 .8 7.9 8 .4 14 .0 3 .5
R u fo u s-sid ed  Towhee 2 .3 2 .6 2 .5 2 .1 1 .9 2.9 3 .9 3 .0 2.9 2 .8 2 .1 2.3 2 .3 1 .9 2 .5 .5
Swamp Sparrow .1 .8 .4 .5 .9 .6 .7 1 .2 .9 1 .1 1 .7 1 .6 1 .0 .9 .9 .4
Song Sparrow 32 .3 36.3 4 6 .8 44 .1 39 .1 37.2 34 .8 35 .4 32.9 37.5 33.9 30.1 22.2 19 .8 34.5 7 .2

T o ta ls 364 .0 374 .8 450.7 460 .4 446.6 432.0 433.4 449.5 451 .4 485.2 464.0 433.4 362.4  353.2 425 .8 43.3
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TABLE 19

KALAMAZOO COUNTV THICKET BREEDING BIRD NUMBERS

S P E C IE S
1970 1971 1972 1973 1974

YEARS
1975 1976 1977 1978 1979 X SD

Green Heron 2 .5 4 .2 3 .0 3 .3 4 .1 4 .8 5 .0 3 .0 2 .3 3 .6 3 .6 .9

R e d - ta i le d  Hawk 1 .0 1 .2 1 .0 1 .8 1 .6 2 .0 1 .9 1 .5 2 .0 2 .0 1 .6 .4

Mourning Dove 4 2 .3 40.9 53 .4 51 .7 57 .9 73 .3 58.9 48 .8 47.2 51 .8 52.6 9 .3

Y e llo w -b ille d  Cuckoo .8 1 .3 1 .2 5 .8 3 .4 1 .8 2 .2 1 .1 3 .6 6 .9 2 .8 2 .1

B la c k -b i l le d  Cuckoo 1 .0 1 .1 1 .0 1 .7 1 .7 1 .5 1 .2 .6 2 .8 10 .3 2 .3 2.9

G reat Horned Owl 0 .2 0 0 .1 .3 .1 .3 .3 0 .1 .1

Common F l ic k e r 10 .5 10 .6 10 .1 9 .4 7 .8 8 .3 9 .6 6 .6 6 .5 7 .0 8 .6 1 .6

R e d -b e ll ie d  Woodpecker 1 .4 2 .5 2 .4 3 .0 3 .6 3 .5 3 .4 3 .8 3 .1 3 .4 3 .0 .7

H airy  Woodpecker .8 .8 1 .1 .9 1 .4 1 .0 1 .6 1 .1 1 .6 1 .6 1 .2 .3

Downy Woodpecker 3 .5 4 .6 5 .2 4 .8 5 .4 4 .4 6 .2 4 .8 4 .6 4 .4 4 .8 .7

E a s te rn  K ingb ird 8 .0 9 .4 11.0 11.6 8 .3 11 .3 9 .9 10 .8 11.5 11.3 10.3 1 .3

G reat C re s ted  F ly c a tc h e r 5 .4 7 .3 7 .8 8 .1 7 .3 5 .8 11 .8 11 .7 8.9 12.3 8 .6 2.5

E a s te rn  Wood Pewee 4 .6 3 .3 2 .7 2 .3 3 .7 3 .4 3 .2 6 .5 5 .4 6 .3 4 . i 1 .5

B lue Jay 17 .8 19.4 22.2 27.3 29.6 27 .8 2 4 .8 19.9 26.2 24.5 24 .0 4 .0

Common Crow 20.4 26.2 26.3 28 .8 2 3 .7 30 .3 33.3 34 .1 38.5 32.4 29.4 5 .4

B lack-capped  C hickadee 2.9 3 .1 3 .6 2 .1 2 .3 4 .7 2 .5 4 .0 4.6 6 .1 3 .6 1 .3

Source: Raymond J .  Adams, J r . ,  r e s e a rc h  b i o l o g i s t ,  Kalamazoo N atu re  C e n te r ,  Kalamazoo, M ichigan.

N ote: Numbers r e p re s e n t  av e rag e  number o f  b i r d s  p e r  r o u te . 103
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th e  b reed in g  b ird  po p u la tio n  in  th e  Colony Farm T r a c t 's  th ic k e t  

has experienced  an  unusually  la rg e  d ecrease  in  numbers from 

1965-1974 to  1975-1979. The study a rea  experienced  a 58.8 p e rcen t 

re d u c tio n  in  i t s  th ic k e t  b ird  numbers whereas the  S ta te  o f M ichigan 

a t  la rg e  d isp la y ed  only a  2 .2  p ercen t re d u c tio n  in  th e  numbers o f 

th e se  same sp e c ie s  (Table 2 0 ). S im ila r d a ta  a re  n o t a v a i la b le  fo r 

com parison fo r  y ea rs  1965-1974 to  1975-1979 fo r  Kalamazoo County. 

Data a r e ,  however, a v a ila b le  fo r  th e  S ta te  o f  M ichigan, Kalamazoo 

County, and th e  Colony Farm T rac t fo r  p e rio d s  1970-1974 and 

1975-1979. From 1970-1974 to  1975-1979 th e  Colony Farm T rac t and 

S ta te  o f  M ichigan p o p u la tio n s  experienced d e c rea se s  in  th e i r  num­

b e rs  o f  59.8 p e rcen t and 5 .1  p e rc e n t, r e s p e c t iv e ly .  However, th e  

Kalamazoo County b ird  p o p u la tio n  experienced  a  20 .0  p e rcen t in c re a se  

in  numbers. I t  i s  c le a r  th a t  th e  Colony Farm T r a c t 's  th ic k e t  

b ird  p o p u la tio n  experienced a  s im ila r  downward tren d  as  d id  th e  

S ta te  o f M ichigan th ic k e t  b ird  p o p u la tio n , a lthough  i t  decreased 

in  much g re a te r  m agnitude. However, th e  Colony Farm T r a c t 's  

tren d  was o p p o s ite  to  th a t  o f  Kalamazoo County where th e re  was 

a  s u b s ta n t ia l  20.0  pe rcen t in c re a se  in  th e  numbers o f th e  same 

th ic k e t  b ird  s p e c ie s . A lso , from 1970-1974 to  1975-1979 21 sp ec ie s  

decreased  in  numbers, 12 m aintained the  same numbers, and 4 in ­

c reased  in  numbers a t  th e  Colony Farm T rac t (T able 2 1 ). For th e se  

same p e rio d s  16 sp ec ie s  decreased  in  numbers and 21 sp e c ie s  ex­

perienced  in c re a s e s  in  th e i r  numbers in  th e  S ta te  o f M ichigan a t  

la rg e  (T able 2 2 ). In  Kalamazoo County 2 sp e c ie s  decreased  in

with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE 20

PERCENT CHANGE IN THICKET BREEDING BIRD POPULATION MEANS

PERIODS

LOCATION

COLON! FARM 
TRACT

STATE OF 
MICHIGAN+ KALAMAZOO COUNTY+ t

65*_74 t o  75-79 58.8% 2.2%
d e c re a se d e c re a se

70-74 to  75-79 59.8% 5.1% 20 .0%
d e c re a se d e c re a se in c re a s e

* "66" f o r  U . S .  F is h e r ie s  and W ild l i f e  s e r v ic e  d a t a .

^Source: C handler and W ilie r  1966, 1968, 1969 and u npub lished  U. S . F is h e r ie s  and W ild life  S e rv ic e  d a ta  fo r  y e a rs  1970-1979. 

^ S o u rc e :  Raymond J .  Adams, J r . ,  re s e a rc h  b io l o g i s t ,  Kalamazoo N atu re  C e n te r , Kalamazoo, Michigan*
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TABLE 21

POPULATION VALUES FOR COLONY FARM TRACT THICKET BREEDING BIRD SPECIES FOR SPECIFIC TIME PERIODS

YEARS
SPECIES

X
61-64

SD
65-74

X SD
_ 75-79 
X SD

_ 70-74 
X SD

Green Heron 0 0 .5 .5 0 0 .6 .5

R e d - ta i le d  Hawk 0 0 .1 .1 0 0 .1 0

M ourning Dove 1 .5 1 .3 1 .4 1 .2 .1 .1 .6 .5

Y e llo w -b ille d  Cuckoo 0 .1 .6 .7 .3 .4 .3 .5

B la c k -b i l le d  Cuckoo .3 .5 .2 .4 0 0 .2 .4

G rea t Horned Owl 0 0 0 .1 0 .1 .1 .1

Common F l ic k e r .4 .2 .8 .3 .3 .3 .9 .4

R e d -b e ll ie d  Woodpecker 0 0 0 0 0 0 0 .1

H airy  Woodpecker 0 0 .1 .3 0 0 0 0

Downy Woodpecker .4 .4 .4 .3 0 .1 .3 .3

E a s te rn  K ingb ird .3 .4 .3 .3 0 0 .4 .4

G rea t C re s te d  F ly c a tc h e r .2 .2 .5 .2 .1 .2 .5 .3

E a s te rn  Wood Pewee 0 0 .1 .3 .1 .2 0 0

Brpidonax s p p . .1 .3 0 0 0 0 0 0

Blue Jay .1 0 .1 0 .1 .1 .1 0

Common Crow 0 0 .3 .5 .4 .5 .8 .5

B lack-capped  C hickadee 0 0 .2 .4 .3 .3 .4 .5
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TABLE 21 — C o n tin u ed

SPECIES
YEARS

X
61-64

SD X
65-74

SD X
75-79

SD
1

X
70-74

SD

T u fted  T itm ouse 0 .1 .2 .3 .6 .1 .5 .3
W h ite -b re a s te d  N uthatch 0 0 .2 .3 .3 .4 .3 .3
House Wren .1 .1 .4 .7 0 0 .5 1
Gray C a tb ird 1 .1 1 .0 1 .3 .4 .4 .4 1 .2 .2
B ro ra  T h ra sh e r .6 .3 .3 .3 .2 .3 .1 .3
American Robin .1 .1 .3 .6 .3 .3 .6 1 .0
S ta r l i n g 0 0 .2 .4 0 0 .1 0
R ed-eyed V ireo 0 0 .1 .2 0 0 0 0
W arbling  V ireo 0 0 .1 .3 0 0 0 0
Yellow  W arbler 0 .1 .1 .2 0 0 0 .1
Common Y e llo w th ro a t 2 .6 1 .8 1 .1 .9 .7 .8 .6 .6
N orthern  O r io le 0 0 .5 .4 .3 .4 .7 .4

Common C rack le 0 0 0 .1 .1 .1 .1 .1
Brown-headed Cowbird 0 .1 .1 .1 0 .1 .1 .1

C a rd in a l .8 .1 1 .2 .4 .4 .2 1 .4 .2
R o se -b re a s te d  G rosebeak 0 0 0 .1 0 .1 0 0

In d ig o  B unting 1 .1 .7 .9 .7 .1 .1 .5 .6

A m erican G o ld finch .1 .1 .1 0 .1 .1 .1 0
R u fo u s-s id ed  Towhee 1 .0 .2 .5 .4 0 0 .3 .4

Swamp Sparrow .1 .1 0 0 0 0 0 0
Song Sparrow 1 .3 .6 3 .2 2 .2 1 .7 1 .1 4 .9 2 .3

T o ta l 11 .8 16.5 6 .8 16 .9
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TABLE 22

POPULATION VALUES FOR MICHIGAN THICKET BREEDING BIRD SPECIES FOR SPECIFIC TIME PERIODS

SPECIES

YEARS

X
66-74

SD X
70-74

SD X
75-79

SD

Green Heron 1 .0 .4 1 .3 .2 1 .2 .3

R e d - ta i le d  Hawk .3 .2 .3 0 .4 .2

Mourning Dove 19 .1 3 .0 20 .5 2 .0 22.9 2.9

Y e llo w -b ille d  Cuckoo .8 .5 1 .0 .4 .8 .2

B la c k -b i l le d  Cuckoo 1 .4 .5 1 .2 .4 1 .4 .3

G rea t Horned Owl 0 0 0 .1 .1 .1

Common F l ic k e r 6 .6 1 .0 6 .9 .4 4 .4 1 .2

R e d -b e ll ie d  Woodpecker .3 .1 .4 .1 .5 .1

H airy  Woodpecker .5 .2 .6 .3 .5 .1

Downy Woodpecker 1 .4 .4 1 .5 .2 1 .6 .2

E a s te rn  K ingb ird 6 .1 .9 5 .9 .4 6 .7 .8

G rea t C re s te d  F ly c a tc h e r 4 .0 .4 4 .3 .2 4 .9 .7

E a s te rn  Wood Pewee 3.6 .7 3 .8 .4 4 .0 .6

Blue Jay 10 .4 1 .6 11 .0 1 .4 12.2 .7

Comson Crow 26.2 4 .4 27 .6 2 .2 27 .0 3 .4

Sou rce : C h and ler and W il le t  1966, 1968, 1969 and unp u b lish ed  U. S , F is h e r ie s  and W ild l i f e  S e rv ice  d a ta  f o r  y e a rs  1970-1979.

N ote: Numbers b ased  on average  number o f  b i r d s  p e r  r o u t e .
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TABLE 22 — C o n tin u e d

SPECIES

YEARS

X
66-74

SD
_ 70-74 
X SD

_ 75-79 
X SD

B lack-capped  C hickadee 2 .8 .4 2 .7 .5 3.9 .6
T u fte d  T itm ouse 1 .3 .2 1 .3 .1 1 .7 .3
W h ite -b rea s ted  N uthatch 1 .6 .7 1 .7 .3 2 .0 .4
House Wren 3 .9 1 .1 4 .6 .7 4 .8 1 .3
Gray C a tb ird 5 .4 .7 5 .6 .3 5 .5 .4
Brown T h rash e r 4 .4 .6 4 .5 .7 4 .4 .7
A m erican Robin 47 .8 4 .2 5 1 .1 1 .1 47 .3 3 .2
S ta r l i n g 9 2 .8 1 1 .1 9 3 .8 6 .7 95 .0 26 .8
Red-eyed V ireo 8 .9 1 .3 8 .2 .8 8 .8 2.6
W arbling  V ireo 3 .7 .9 4 .1 1 .0 3 .8 .5
Y ellow  W arbler 4 .5 1 .0 4 .8 1 .0 4 .3 .4
Common Y ellow  th r o a t 8 .8 1.4 9 .6 1 .3 9 .7 .7
N o rth e rn  O rio le 4 .4 1 .3 5 .3 .6 5 .7 .7
Common G rack le 6 4 .3 8 .1 6 7 .0 3 .8 54 .4 10.0
Brown-headed C ovbird 16 .9 2 .2 1 7 .1 2 .0 12.2 2 -7
C a rd in a l 6 .2 .9 6 .6 .5 6 .8 .7
R o se -b re a s te d  G rosbeak 4 .1 1 .2 4 .9 .9 7.1 1 .2
In d ig o  B unting 9 .3 1 .2 9 .6 1 .0 9 .9 1 .8
American G old finch 15.4 2 .7 14 .1 1 .5 11.5 3 .5
R u fo u s-sid ed  Towhee 2 .7 .6 2.9 .7 2 .3 .3
Swamp Sparrow .7 .3 .9 .2 1 .3 .4
Song Sparrow 37.7 4 .9 35 .9 • 2 .4 28.7 7 .6

T o ta l 429.3 442.6 419.7 110



Ill

numbers and 35 sp ec ie s  Increased  In  numbers from 1970-1974 to 

1975-1979 (T able 23).

Thus, the  Colony Farm T rac t experienced  g re a te r  red u c tio n s  

In  the  number o f th ic k e t  b ird s  and d isp la y ed  a g re a te r  number of 

sp ec ie s  experienc ing  re d u c tio n s  in  t h e i r  numbers than  d id  th e  b ird s  

from th e  S ta te  o f Michigan and Kalamazoo County a t  la rg e .

F a c to rs  causing  Colony Farm T r a c t ’s abnorm al 1965-1974 to  1975-1979 
downward th ic k e t  popu la tion  change

A lthough th e re  were f a r  fewer o b se rv a tio n s  o f  d is tu rb a n ce  or 

ev idences o f  d is tu rb a n ce  in  th e  th ic k e t  than  were observed in  the  

g ra s s la n d , d is tu rb a n ce  i s  s t i l l  b e lie v ed  to  be one of th e  major 

f a c to r s  e f fe c t in g  the  th ic k e t  b ird  p o p u la tio n  d e c lin e . The p o p u la t­

io n  d e c lin e  th a t  began in  1974 alm ost e x a c tly  p a ra l le le d  the  in ­

c reased  in c id en ce  of d is tu rb a n c e .

The in c reased  in te n s i ty  o f  road n o ise  emanating from Parkview 

Avenue was a ls o  b e liev ed  to  be im portan t in  the  p o p u la tio n  decrease  

o ccu rrin g  in  1975-1979. Although no q u a n t i ta t iv e  m easures o f n o ise  

a re  a v a i la b le ,  i t  has been noted th a t  t r a f f i c  on Parkview Avenue 

has become much g re a te r  over th e  y ears  s in c e  1961, in te n s ify in g  

most a p p re c ia b ly  fo llow ing  the  i n i t i a t i o n  o f  th e  PUD c o n s tru c tio n , 

and th a t  the  le v e l  o f  n o ise  has in c reased  d ra m a tic a lly  s in ce  t h i s  

tim e in  th e  n o rth e rn  most p o rtio n s  o f  th e  s tu d y  a re a .*

Thus, d is tu rb a n c e , b a s ic a l ly  d i r e c t  human d is tu rb a n c e , and road

*Richard Brewer 1979: p e rsonal com m unication.
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TABLE 23

POPULATION VALUES FOR KALAMAZOO COUNTY THICKET BREEDING BIRD SPECIES FOR SPECIFIC TIME PERIODS

SPECIES

YEARS

X
70-74

SD X
75-79

SD

G reen Heron 3 .5 .7 3 .7 1 .2

R e d - ta i le d  Hawk 1 .3 .4 1 .9 .2

M ourning Dove 4 9 .2 7 .4 5 6 .0 10 .7

Y e llo v - b i l le d  Cuckoo 2 .5 2 .1 3 .1 2.3

B la c k -b i l le d  Cuckoo 1 .3 .4 3 .3 4 .0

G rea t Horned Owl .1 .1 .2 .1

Common F l i c k e r 9 .7 1 .2 7 .6 1 .3

R e d -b e ll ie d  Woodpecker 2 .6 .8 3 .4 .3

H a iry  Woodpecker 1 .0 .3 1 .4 .3

Downy Woodpecker « -7 .7 4 .9 .8

E a s te rn  K ingb ird 9 .7 1 .6 U .O .7

G rea t C re s ted  F ly c a tc h e r 7 .2 1 .1 1 0 .1 2 .8

E a s te rn  Wood Pewee 3 .3 .9 5 .0 1 .6

B lue Jay 23 .3 5 .1 24 .6 3 .0

Common Crow 25 .1 3 .2 33 .7 3 .0

S ource: Raymond J .  Adams, J r . ,  r e s e a rc h  b io l o g i s t ,  Kalamazoo N atu re  C e n te r , Kalamazoo, M ichigan.

N ote: Numbers based  on av e rag e  number o f  b i r d s  p e r  r o u t e .
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TABLE 23 -  C o n tin u ed

SPECIES

YEARS

X
70-74

SD X
75-79

SD

B lack-capped  C hickadee 2 .8 .6 4 .4 1 .3

T u fted  T itm ouse 8 .0 1 .9 12.6 1.7

W h ite -b re a s te d  N uthatch 3 .5 .6 3 .9 .4

House Wren 10 .0 1 .3 1 0 .7 2 .9

Gray C a tb ird 17 .7 2 .3 21 .6 1 .5

Brown T h ra sh e r 8 .8 2 .9 12.0 1 .4

American Robin 6 5 .2 10 .4 73 .1 2 .8

S ta r l i n g 156 .1 12.9 151.8 37 .8

R ed-eyed V ireo 2 .3 .8 7 .9 1 .5

W arbling V ireo 1 2 .1 1 .0 14.4 1 .5

Yellow  W arb ler 10 .0 A.4 1 8 .1 2 .7

Common Y e llo w th ro a t 15.5 2 .7 23.9 2 .7

N orthern  O rio le 1 8 .0 5 .0 27.4 3 .1

Common G rack le 130.4 1 8 .8 163.9 6 7 .0

Brown-headed Cowblrd 2 3 .2 6 .4 27.7 4 .2

C a rd in a l 2 2 .8 3 .9 27 .7 1 .8

R o se -b re a s te d  G rosbeak 6 .3 2 .7 11 .6 2 .8

In d ig o  B unting 1 7 .0 4 .5 24.9 2 .7
A m erican G old finch 20.9 2 .5 22 .2 2 .6

R u fo u s-s id ed  Tovhee 6 .1 .7 6 .6 .4

Swamp Sparrow 3 .9 1 .3 7 .2 .9

Song Sparrow 61.9 16.4 76.9 10 .6

T o ta ls 766.8 920.5 113



n o ise  from Parkview Avenue, much o f i t  b e lie v ed  to  be a sso c ia te d  

w ith  PUD, appear d e f in i te ly  to  be th e  f a c to r s  causing  th e  dram atic  

d e c lin e  in  th e  th ic k e t  b ird  p o p u la tio n  from 1965-1974 to  1975-1971.

E ffe c tiv e n e ss  o f Posted "Keep-Out" Signs in  Reducing D istu rbance

The p o s tin g  of th e  study a re a  w ith  th e  "keep-out"  s ig n s  did  

n o t appear to  reduce th e  number o r k inds o f  d is tu rb a n ce s  (Table 24) 

There was a  t o t a l  o f 7 in c id en ces  o f d is tu rb a n c e  o r evidences of 

d is tu rb a n c e s  b e fo re  th e  placem ent o f  th e  s ig n s ; a t o t a l  o f 6 d is ­

tu rb an ces  o r  ev idences o f  d is tu rb a n c e  o ccu rred  fo llow ing  placement 

o f  the  s ig n s . During both  th e  "b e fo re "  and " a f te r "  p e rio d s  th e  

p resence o f  dogs was the  s in g le  most common d is tu rb a n c e . Most o f  

th e  tim e th e  dogs were accompanied by humans, in d ic a tin g  th a t  th e  

a re a  i s  purposely  used by PUD r e s id e n ts  fo r  walking th e i r  dogs. 

Because of the  c lo se  placem ent o f th e  s ig n s  along the  Colony Farm 

T rac t -  PUD borders  i t  i s  u n lik e ly  th a t  th e  s ig n s  were n o t observed 

In  f a c t ,  im m ediately fo llow ing  th e  p o s tin g  o f th e  s ig n s , a number 

o f  PUD re s id e n ts  were observed to  approach the  PUD -  study a rea  

b o rd e rs , read  the  s ig n s , and th en  r e tu r n  to  t h e i r  own re s id e n c e s . 

This o b se rv a tio n  suggests th a t  th e  s ig n s  were r e a d i ly  v i s ib le  to  

th e  PUD re s id e n ts  th a t  en te red  th e  s tudy  a re a  fo llow ing  s ig n  

p lacem ent.

The Ignoring  of th e  "k eep -ou t"  s ig n s  seems p a r t ic u la r ly  

s ig n i f ic a n t  in  l i g h t  o f  th e  f a c t  th a t  th e  PUD was planned and_ 

c o n s tru c te d  w ith  the  goodw ill o f  th e  environm ent in  mind.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE 24

DISTURBANCE BEFORE AND AFTER PLACEMENT OF "K EEP-O UT" SIG N S

PERIOD DISTURBANCE OR EVIDENCE OF DISTURBANCE

B efore  S igns

Aug. 9 : 7 :00  P.M. -  9 :2 0  P.M. None observed

A ug. 11 : 11 :00  A.M. -  1 :45  P.M . Man w ith  dog

Aug. 12: 10:15 A.K. -  4 :00  P.M. Dog i n  a re a  
Boy w ith  dog

Aug. 16: 3 :45 P.M. -  7 :00  P .H . Man i n  a re a  
Homan w ith  dog

Aug. 19: 11 :15  A.M. -  2 :30  P.M. Woman w ith  dog 
2 b ic y l e s  ly in g  i n  g ra s s

T o ta l  Time •  A pproxim ately  21 h o u rs

A f te r  S ig n s

Aug. 25: 9 :0 0  A.M. -  4 :00  P.M. 2 women p ic n ic in g  and w alk ing  2 dogs

Aug. 26 : 9 :0 0  A.M. -  6 :0 0  P.M. Boy w ith  g o lf  c lu b  w alked p a s t  s ig n  and looked  abou t i n  g ra s s  
Dog i n  a r e a  
Man w ith  dog

Aug. 27: 6 :30  A.M. -  9 :15  A.M. None observed

Aug. 30: 6 :30 P.M. -  8 :40  P.M. 2 m o to rized  t r a i l  b ik e s  th rough  s o u th -h a lf  o f  f i e l d  
1 m o to rized  t r a i l  b ik e  th rough  s o u th -h a lf

T o ta l  Time « A pproxim ately  20 hours

115
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A ccording to  Upjohn (1971), th e  development was conceived as  a 

com plete community where man and th e  p ro d u c ts  o f  h is  e x is ten c e  

would c o e x is t w ith  th e  n a tu ra l  environm ent, a llow ing n a tu re  to  

r e t a in  I t s  I n te g r i ty .  The "k eep -o u t"  s ig n s  were In te n t io n a l ly  

c o n stru c te d  In  a  manner c o n s is te n t  w ith  t h i s  supposed environm ental 

concern (F igure  2 9 ). The s ig n s  Id e n t i f i e d  th e  a re a  as a  W estern 

M ichigan U n iv e rs ity  e c o lo g ic a l s tudy  a re a ,  s ta te d  th a t  t r a f f i c  

in  th e  a re a  by humans, dogs, and c a ts  m ight be harm ful to  w i ld l i f e ,  

and s o l ic i t e d  he lp  in  p re se rv in g  th e  a r e a .  The o b se rv a tio n s  o f 

d is tu rb a n ce  fo llow ing th e  placem ent o f  th e  s ig n s  seem to  in d ic a te  

a  la ck  o f  co n sis ten cy  in  the  in te n t  o f PUD p lanners  and e t  l e a s t  

some PUD r e s id e n ts .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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CHAPTER V

MITIGATING MEASURES

Because th e  f in d in g s  o f  t h i s  study  seem to  In d ic a te  th a t  

developm ent, e s p e c ia l ly  d is tu rb a n c e s  a s so c ia te d  w ith  housing 

developm ents, ad v erse ly  a f f e c t  a d ja c e n t b ird  p o p u la tio n s , some 

m itig a tin g  m easures a re  suggested  th a t  may se rv e  to  reduce some 

adverse  im pacts o f  developm ent.

P robably th e  s in g le  most im portan t m it ig a t in g  measure i s  

re d u c tio n  in  th e  e x te n t o f developm ent. A re d u c tio n  in  housing 

d e n s ity  a long th e  boundaries o f  a  n a tu ra l  a re a  would probably  

e f f e c t  a re d u c tio n  in  th e  e x te n t o f d is tu rb a n ce  experienced  by th e  

n a tu ra l  a r e a .  Fewer humans and dom estic an im als would be in  the  

a rea  to  d is tu rb  th e  h a b i ta t  and i t s  w i ld l i f e .  In  a d d it io n , th i s  

measure would have the  e f f e c t  o f  m itig a tin g  alm ost a l l  In f lu en c e s  

a sso c ia te d  w ith  developm ent. T his e f f e c t  could  be even fu r th e r  

heigh tened  i f  th e  a rea  between th e  development and th e  n a tu ra l  a re a  

was l e f t  more or l e s s  n a tu r a l .  T his l a t t e r  measure m ight tend to  

le s s e n  th e  e f f e c t  o f  l o s t  a d ja c e n t u n d is tu rb ed  h a b i ta t .

Second, a se tback  requ irem ent th a t  would no t perm it develop­

ment to  occur c lo s e r  th an  150 f e e t  from a n a tu ra l  a re a  could be 

in s t i tu t e d  in  co n ju n c tio n  w ith  a  reduced development d e n s ity  

p o lic y  o r  e s ta b lis h e d  as  p o lic y  in  i t s e l f .  Because th e  in te n s i ty  

o f l i g h t  and sound d ec rea se s  w ith  th e  square  o f d is ta n c e  from th e  

source th i s  measure would le s s e n  th e  in f lu e n c e  o f n o ise  and l i g h t

118
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emanating from developed a r e a s .  A se tb ack  requ irem ent o f 150 f e e t  

should reduce the  In flu en ce  to  about o n e -n in th  o f th a t  o ccu rrin g  

a t  50 f e e t .

T h ird , th e  placem ent o f  a  h ig h , wire-woven fence between a 

developed a re a  and an a d ja c e n t n a tu ra l  a re a  would e f f e c t iv e ly  

reduce the  human and dog and c a t  t r a f f i c  on th e  n a tu ra l  a re a .

Fewer ground n e s tin g  an im als would be harmed and most vandalism  

would probably  be e lim in a te d .

Fourth , th e  r e s t r i c t i o n  o f  dogs and c a ts  In  a development 

a d jac e n t n a tu ra l  h a b i ta t  could  d r a s t i c a l l y  reduce th e  degree o f 

d is tu rb a n ce  experienced  by th e  n a tu ra l  a r e a .  This measure I s ,  

however, probably  the  l e a s t  p r a c t ic a l  and most d i f f i c u l t  to 

e n fo rc e . I t  undoubtedly would be h ig h ly  unpopular w ith  te n a n ts .

Because the  development in  t h i s  study has a lre ad y  been con­

s tru c te d  few o f  the  aforem entioned m itig a tin g  m easures can be 

i n s t i t u t e d .  However, a fence  could e a s i ly  be placed between 

th e  study a re a  and th e  PUD. T his would have th e  e f f e c t  o f  reducing  

human and dog t r a f f i c  on th e  a r e a .  Because human and dog t r a f f i c  

i s  b e liev ed  to  be one o f th e  most im portan t fa c to r s  in  reducing  

th e  b ird  p o p u la tio n s  on th e  study  a re a , th e  e re c t io n  o f a  fence 

m ight produce fav o rab le  r e s u l t s .  In  f a c t ,  i f  a f t e r  i t s  placem ent 

th e  b ird  p o p u la tio n  should in c re a s e , i t  m ight be p o s s ib le  to  

c l a r i f y  the r e la t io n s h ip  th a t  appears  to  e x i s t  between the  p resence  

o f humans and dogs in  a n a tu ra l  a re a  and th e  number of b reed in g  

b ird s  subsequen tly  s e le c t in g  th e  a re a  fo r  b reed ing  h a b i ta t .
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CHAPTER VI

POST STUDY PRELIMINARY FINDINGS

Breeding b ird  censuses were conducted during  the  sp rin g  and 

summer of 1980. Although p o p u la tio n  v a lu es  fo r  a l l  sp ec ie s  have 

no t y e t been determ ined, i t  has been e s ta b lish e d  th a t  two H enslow 's 

Sparrows e s ta b lish e d  b reed ing  t e r r i t o r i e s  on th e  study a re a  by th e  

m iddle o f summer. These t e r r i t o r i e s  were s t i l l  being m ain tained  

as l a t e  as August 15. S ig h tin g s  o f  th i s  sp ec ie s  were no t made 

b e fo re  June 1980.

Two fa c to rs  a re  b e liev ed  to  have co n trib u te d  to  th e  r e tu r n  

o f the  Henslow 's Sparrow to  th e  study  a re a . F i r s t ,  p re lim in a ry  

d a ta  have suggested th a t  th e  1980 Kalamazoo County Henslow 's 

Sparrow popu la tion  i s  l a r g e r  th an  i t  has been fo r  a  number o f 

y e a rs .*  I t  i s  p o ss ib le  then  th a t  a l l  p o te n t ia l  H enslow 's Sparrow 

breeding  h a b i ta t s ,  p o ss ib ly  both  optim al and suboptim al, were 

s e le c te d  by th i s  sp ec ie s  in  th e  County in  o rd e r to  accommodate the  

increased  p o p u la tio n . T his would n o t n e c e s s a r ily  in d ic a te  th a t  

th e  study a r e a 's  d is tu rb e d  h a b i ta t  i s  a p re fe rre d  Henslow 's 

Sparrow h a b i ta t .  Second, e a r ly  1980 f in d in g s  in d ic a te  th a t  th e  

In te n s i ty  of d is tu rb a n ce  a s so c ia te d  w ith  th e  a d jacen t development 

i s  reduced from th a t  o f th e  most re c e n t y e a r s . A lthough o b se rv a t­

io n s  o f s p e c if ic  d is tu rb a n c e s  have n o t been conducted, obvious 

evidence o f d is tu rb a n ce  i s  l e s s  e v id e n t. I t  i s  p o s tu la ted  th a t  th e

^Raymond Adams 1980: p e rso n a l communication.
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placem ent o f  th e  "keep-ou t"  s ig n s  has been, a t  l e a s t  in  p a r t ,  

re sp o n s ib le  In  e f fe c t in g  t h i s  re d u c tio n  in  d is tu rb a n c e .

F u rth er s tudy  w il l  have to  co n tinue  to  determ ine the  most 

probable cause of th e  re c o lo n iz a tio n  o f th e  Colony Farm T rac t by 

th e  H enslow 's Sparrow.
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CHAPTER VII

SUMMARY

The d a ta  fo r  bo th  g ra ss la n d  and th ic k e t  b ird  p o p u la tio n s  

show n o tic e a b le  v a r i a b i l i t y  throughout th e  s tu d y . The 18 y ea rs  o f
«•» t K

d a ta  do, however, d isp la y  n a tu ra l  "b reaks" in to  c e r ta in  tim e 

p e rio d s  th a t  show d e f in i t e  upward and downward tren d s  in  bo th  num­

b e rs  o f b ird s  and numbers o f b ird  sp ec ie s  b reeding  on th e  s tudy  

a r e a .  For the  g ra s s la n d , th e se  tim e p e rio d s  a re :  1961-1965,

1966-1974, and 1975-1979. The upward p o p u la tio n  tre n d  th a t  

occurred  between p e rio d s  1961-1965 and 1966-1974 i s  b e liev ed  to  

have been caused by woody p la n t in v asio n  and o th e r f a c to r s  a sso c ­

ia te d  w ith  the  in c reased  e c o lo g ic a l age o f the  h a b i ta t .  R e su lts  

from Kalamazoo County and S ta te  o f M ichigan b reed ing  b ird  pop­

u la t io n  s tu d ie s  seem to  in d ic a te  th a t  th e  1975-1979 Colony Farm 

T rac t g ra ss lan d  b reed ing  b ird  p o p u la tio n  d e c lin e  was a ty p ic a l  

when compared w ith  s im ila r  b ird  p o p u la tio n s  a t  la r g e .  The 

p o p u la tio n  d e c lin e  i s  b e liev ed  to  have s p e c i f ic a l ly  been th e  

r e s u l t  o f  in c reased  d is tu rb a n c e  em anating from the  a d ja c e n t r e s id ­

e n t i a l  developm ent. The re d u c tio n  in  b reeding  b ird  numbers and 

sp ec ie s  d iv e r s i ty  th a t  p a ra l le le d  th e  in c reased  in c id en ce  o f 

d is tu rb an ce  a s so c ia te d  w ith  the  development appears to  su p p o rt 

th i s  n o tio n . I t  i s  sp ecu la ted  th a t  human and dog t r a f f i c  on th e  

study a rea  a f fe c te d  th e  g ra ss la n d  b reed ing  b ird  p o p u la tio n s  more 

than  any o th e r  k ind  o f d is tu rb a n c e .
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The th ic k e t  d is p la y s  p o p u la tio n  tre n d s  during  1961-1964, 

1965-1974, and 1975—1979. The cause fo r  th e  upward p o p u la tio n  

change th a t  occurred  between 1961-1964 and 1965-1974 i s  b e liev ed  

to  be th e  r e s u l t  o f  v e g e ta t io n a l  changes in  th e  th ic k e t  h a b i ta t  -  

m ainly, th e  in c re a se  in  th ic k e t  s iz e .  The downward p o p u la tio n  

trend  change observed between tim e p e rio d s  1965-1974 and 1975-1979 

appears to  be a s so c ia te d  w ith  th e  c o n s tru c tio n  o f the  PUD and th e  

in c reased  in te n s i ty  o f  road  n o ise  which i s  b e liev ed  to  be a s so c ia te d  

w ith  the  r e s id e n t i a l  developm ent. Data from th e  Kalamazoo County 

and S ta te  o f M ichigan b reed ing  b ird  p o p u la tio n  s tu d ie s  seem to  

support th e  n o tio n  th a t  th e  1975-1979 Colony Farm T rac t th ic k e t  

b reed ing  b ird  p o p u la tio n  d e c lin e  i s  a lso  a ty p ic a l  fo r  th e  a re a  a t  

la rg e  and i s  th e re fo re  abnorm al.

The "keep-ou t"  s ig n s  which were posted  along th e  p e rim ete r 

of th e  study a re a  in  1979 d id  n o t im m ediately appear to  e f f e c t  a 

re d u c tio n  in  th e  study a r e a 's  inc idence  of d is tu rb a n c e . However, 

one year fo llow ing  placem ent o f th e  s ig n s  a  n o tab le  re d u c tio n  in  

th e  evidence o f d is tu rb a n c e  was observed . I t  i s  b e liev ed  th a t  t h i s  

re d u c tio n  in  d is tu rb a n c e , a t  l e a s t  in  p a r t  a  r e s u l t  o f  th e  sign  

placem ent, e f fe c te d  th e  in c re a se  in  th e  g ra ss lan d  b reed ing  b ird  

sp ec ie s  d iv e r s i ty  which a lso  occurred  one year a f t e r  th e  p o s tin g  

o f  th e  s ig n s .

Although b io t ic  changes and human d is tu rb an ce  have been 

proposed as  causing  th e  m ajor b reed ing  b ird  po p u la tio n  changes 

th a t  occurred  du rin g  t h i s  s tu d y , th e  a f f e c t s  o f th e  a d jac e n t
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development do no t appear to  have had c a ta s tro p h ic  a f f e c t s  on most 

o f th e  study  a r e a 's  b ird  s p e c ie s . In  many ways th e  b ird  p o p u la tio n s  

a re  the  same as they  were b e fo re  the  a d ja c e n t a re a  was developed. 

However, du ring  th e  y ears  fo llo w in g  c o n s tru c tio n  o f th e  a d jacen t 

developm ent, and e s p e c ia l ly  during  th e  y ears  a f t e r  1974 when the  

in c idence  o f d is tu rb a n ce  d ra m a tic a lly  in c re a se d , b reed ing  b ird  

sp ec ie s  d iv e r s i ty  and b ird  numbers d ecrea sed . Thus, i t  appears 

th a t  th e re  i s  an u n d e s ira b le  r e la t io n s h ip  between a d ja c e n t r e s i ­

d e n t ia l  development and b reed ing  b ird  p o p u la tio n s .
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G reat Blue Heron 

Green Heron 

Canada Goose 

M allard

Blue-winged T eal 

Wood Duck 

Turkey V ultu re  

Cooper' s Hawk 

R ed -ta iled  Hawk 

American K e s tre l 

Bobwhlte

Ring-necked Pheasant 

Sora

Common G a llin u le  

K illd e e r  

Black Tern 

Mourning Dove 

Rock Dove

Y ello w -b illed  Cuckoo 

B la ck -b illed  Cuckoo 

G reat Horned Owl 

Whi p -p o o r-w ill

APPENDIX

BIRD SPECIES OBSERVED

Ardea herodiaa 

Butorides a tr ia tu s  

Branba canadensis 

Anas platyrhynchcs 

Anas diaaova 

Aix eponaa 

Cathartes aura 

A aaip iter  oooperii 

Buteo gamaicenaia 

Falco aparveriu8  

Colinua virginianua  

Phaaianu8 aoldhiaue 

Porzana Carolina 

G allinula chloropu8 

Charadriu8 vociferua  

Chlidonia8 n iger  

Zenaida maoroura 

Columba l i v ia  

Coacyaua americanua 

Coocyzua erythropthalmua 

Bubo virginianua  

Caprimulgu8 vooiferus
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Common Nighthawk 

Chimney S w ift 

R uby-throated  Hummingbird 

B elted  K in g fish e r 

Common F lic k e r  

R ed -b e llied  Woodpecker 

Red-headed Woodpecker 

Y e llo w -b e llied  Sapsucker 

H airy Woodpecker 

Downy Woodpecker 

E as te rn  K ingbird 

G reat C rested  F ly ca tch er 

E a s te rn  Phoebe 

Empidonax 8pp.

T r a i l l 's  F ly c a tc h e r 

L east F ly ca tch e r 

E as te rn  Wood Pewee 

O liv e -s id ed  F ly ca tch er 

Horned Lark 

T ree Swallow 

Bank Swallow 

Rough-winged Swallow 

Barn Swallow 

P urp le  M artin  

Blue Jay

Chordeiles minor 

Chaetura pelag ica  

Archilochue colubria  

Megaaeryle aloyon  

Colapte8 auratua 

Melanerpes carolinua  

Melanerpes erythrocephalue 

Sphyrapicua varius  

Piaoidea v illo a u s  

Piaoide8 pubeacens 

Tyrannu8 tyvarmus 

Myiarch.ua cr in itu a  

Sayom is phoebe

Empidonax t r a i l l i i  

Empidonax minimus 

Contopua v iren s  

R u tta llo m ia  bo rea lis  

Eremophila a lp e s tr ia  

Iridoproone b ico lo r  

Riparia r ip a r ia  

S te lg id o p teryx  r u f ia o l l ie  

Hirundo ru s tic a  

Progne 8ubis 

Cyanooitta c r is ta te
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Common Crow 

Black-capped Chickadee 

Tu£ted Titmouse 

W hite -b reasted  Nuthatch 

R ed-breasted  N uthatch 

Brown C reeper 

House Wren

L o n g -b illed  Marsh Wren 

S h o r t-b i l le d  Marsh Wren

Gray C a tb ird  

Brown Thrasher 

American Robin 

Hermit Thrush 

Sw ainson's Thrush 

Gray-cheeked Thrush 

B lue-gray  G natcatcher 

Golden-crowned K ing le t 

Ruby-crowned K in g le t 

Cedar Waxwing 

S ta r l in g

Y ellow -th roated  Vireo 

W hite-eyed V ireo 

Red-eyed V ireo 

P h ilad e lp h ia  V ireo 

W arbling V ireo

Corvus brachyrhynchos 

Parua a tr ic a p illu 8  

Paru8 b ico lo r  

S i t ta  aarolinen8i8  

S i t ta  camden8i8 

Certkia fa m ilia r is  

Troglodytes aedon 

Ci8tothoru8 p a lu s tr is  

Ci8tothoru8 p la ten s is  

Dumetella caro lin en sis  

Toxoatoma m fm  

Turdus m igratoriue 

Catharus gu tta tu s  

Catharu8 u stu la tu s  

Catharus minimum 

P o lio p tila  caerulea  

Regulus satrapa  

Regulus calendula 

Boiribycilia cedrorum 

Sturnu8 vu lgaris  

Vireo fla v ifra n s  

Vireo griseua  

Vireo olivaceus  

Vireo philadelphiaus  

Vireo g ilvu s
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B lack-and-w hite W arbler 

Blue-winged W arbler 

Tennessee W arbler 

N ash v ille  W arbler 

Yellow W arbler 

Magnolia W arbler 

B lack -th ro ated  Blue W arbler 

Yellow-runped W arbler 

B lack -th ro a ted  Green W arbler 

B lackburnian W arbler 

C h estnu t-sided  W arbler 

B ay-breasted  W arbler 

Palm W arbler 

Ovenbird

Comaon Y ellow throat 

W ilson 's  W arbler 

Canada W arbler 

American R ed s ta rt 

House Sparrow 

Bobolink

E astern  Meadowlark 

Red-winged B lackbird  

Orchard O rio le  

N orthern O rio le  

Rusty B lackbird

M niotilta  varia  

Vermivora pinua 

Vermivora peregrina  

Vermivora ru f ic a p illa  

Dendroica petechia  

Dendroica magnolia 

dendroica caevuleacene 

Dendroica coronata 

Dendroica v iren s  

Dendroica fusca  

Dendroica pensylvanica  

Dendroica castanea 

Dendroica palmaxwn 

Seiuru8 aurocapillu8  

Geothlypi8 trichas  

Wil8onia p u s illa  

Wilsonia candensis 

Setophaga r u t ic i l la  

Passer domesticus 

Doliohonyx oryzivorus  

Sturnella  magna 

Agelaius phoeniceua 

Icteru.8 8puriu8 

Ic teru s  galbula  

Euphagus carolinus
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Common G rackle 

Brown-headed Cowblrd 

S c a r le t  Tanager 

C ard inal

R ose-breasted  Grosbeak 

Indigo Bunting 

D ick c lsse l 

American G oldfinch 

R ufous-sided Towhee 

Savannah Sparrow 

Grasshopper Sparrow 

Henslow 's Sparrow 

Vesper Sparrow 

Dark-eyed Junco 

Tree Sparrow 

Chipping Sparrow 

F ie ld  Sparrow 

White-crowned Sparrow 

W hite -th roa ted  Sparrow 

Fox Sparrow 

Swamp Sparrow 

Song Sparrow

Qui8calu8 quiscula  

Molothrus a te r  

Pirango olivaoea  

C ardivalis card in a lis  

Pheuaticus ludovicianus 

Pasaerina ayanea 

Spiza amerieana 

Cardueli8 t r i s t i s  

P ip ilo  erythrophthalmu8 

Pa88eroulu8 8anduichemi8 

Ammodramus savartnarum 

Ammodramus henslouii 

Pooeoete8 gramineuB 

Junco hyemali8 

S p ize lla  arborea 

S p ize lla  passevim  

S p ize lla  p u s illa  

Zonotrichia leucophrys 

Zonotrichia a lb ic o l l is  

Pa88evella i l ia c a  

Meloapiza georgiana, 

Melo8piza melodia
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