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I~ROD'ZTCT I ON 

This  s t u d y  on t h e  Tree  Swallow Colony i n  t h e  

B i o l o g i c a l  S t a t i o n  a r e a  and immediate v i c i n i t y  w a s  under- 

t aken  d u r i n g  t h e  summer s e s s i o n  of 1947 a t  t h e  U n i v e r s i t y  

of Michigan B i o l o g i c a l  S t a t i o n  on Douolss Lake, Cheboygan 

County, Michigan. The s t u d y  i s  a c o n t i n u a t i o n  of  a similar 

s t u d y  c a r r i e d  on by Rober t  0. S e a t t y  du r ing  t h e  summer of 

1946.  Records were k e l t  of n e s t i n g  box a c t i v i t y  from June 

23 t o  J u l y  16 ,  1947. 

G r a t e f u l  acknowledgment is  due M r s .  Burget who 

h e l p e d  make . rou t ine  check-ups i n  t h e  boxes and a l s o  h e l p e d  

band t h e  young b i r d s .  

New n e s t  boxes mere f i r s t  e r e c t e d  i n  1944;  i n  that  y e a r  

1 5  boxes were e r e c t e d .  I n  1945 20 rgore boxes were added 

msking a t o t a l  0.f 35 boxes .  

GTNERAL CONS IDERAT 1014s 

The Tree  S~.vallows r e p r e s e n t  t h e  g r e a t e s t  number of  

n e s t i n g  p a i r s  i n  t h e  s t a t i o n  a r e a .  They were more c a r e -  

f u l l y  observed t h z n  t h e  o t h e r  s p e c i e s .  A t o t a l  o f  f i v e  

r o u t i n e  o b s e r v a t i o n s  y e r e  zade of  e a c h  box. The t ime  

between o b s e r v a t i o n s  v a r i e d  from f o u r  t o  t e n  days .  I 

b e l i e v e  rriuch btkter r e s u l t s  would be o b t a i n e d  w i t h  a min- 

imum of t h r e e  days be tveen  each  o b s e r v a t i o n  d u r i n g  t h e  

e a r l y  p a r t  o f  t h e  n e s t i n g  p e r i o d  and  a minimum of two 

days toward t h e  c l o s e  of  t h e  p e r i o d .  

For  i n f  o r m t i o n  r e l a t i v e  t o  the  dimens ions  of boxes,  

r a p s  on l o c a t i o n  of boxes and photographs  r e f e r  t o  t h e  

Dapers of  Brewer (1945) and  S e s t t y  (1946) .  Miss Brewer 
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cond l~c t ed  a b reed in5  b i r d  census  o f  t h e  a r e a  i n  1945  and 

X r .  aJeatty made a s t u d y  of  box n e s t i n g  b i r d s  du r ing  t h e  

sumrrler of  1946. 

The Tree  Swallow is a s t r o n g  defen.der of t e r r i t o r y .  

Its t e r r i t o r y  is t h e  box and t h e  a r e a  w i t h i n  a r a d i u s  of a 

few y a r d s  from t h e  box. The a d u l t s  would d ive  a t  me when 

i n  t h i s  a r e a  a d  make a s h a r p  t w i t t e r i n g  sound. 3 l u e b i r d s  

and House Vrens fo rmer ly  n e s t e d  i n  some of t h e  boxes, b u t  

th i s  y e a r  n o t  one p a i r  of  e i t h e r  succeeded i n  main ta in ing  

t e r r i t o r y  i n  t h e  co lony .  S v i d e n t l y  t h e  s i z e  of  t h e  growing 

co lony  has  crowded t h e s e  b i r d s  o u t  e n t i r e l y .  

The f i r s t  o b s e r v a t i o n s  were made on June 23 and  June 24. 

1 found 20 boxes occupied w i t h  Tree  Swallows and one box 

occupied w i t h  S t a r l i n g s .  

One of t h e  20 boxes occupied by s w a l l - w s  m a s  an  o l d  box 

on t h e  s i d e  of a red p i n e  which t h e  swallows seemed t o  

p r e f e r  t o  s t s n d a r d  house (~u rnbe r3 )  which is c l o s e  by. T h i s  
* 

a l s o  w a s  t r u e  i n  1946. Tn that y e a r  t h e  swallows su.ccess- 

f u l l y  r a i s e d  t h e i r  f a m i l y ,  h u t  t h i s  y e a r  t h e  young i n  t h i s  

FOX met w i t h - d i s a s t e r .  O n  J u l y  7 I found two of t h e  f i v e  q 

young dead a n d  a t h i r d  bad ly  i n j u r e d .  The heads  of t h e  

v i c t i m s  had been chewed p a r t i a l l y  o r  whol ly  o f f .  The two 

u n i n j l ~ r e d  and t h e  a d u l t  were banded.  On J u l y  16 I found 

t h e  two 'banded young v i c t i m  of t h e  same f a t e .  Two of  t h e  

boxes ,  Numbers 28 and 30, on t h e  h i l l s i d e  r evea l ed  dead 

a d u l t s  on t h e  n e s t  and t h e y  showed t h e  s ane  i n j u r i e s .  It 

is p o s s i b l e  tha t  the p r e d a t o r  m a s  a f l y i n g  s q u i r r e l  as t h e s e  

B n i ~ B l s  were found occupying sonie o f  t h e  boxes on the 

h i l l s i d e .  They occus i ed  3oxes 33b, 54, and  35. 



Boxes placed in  open s i t u a t i o n s  and p ro tec ted  wi th  t i n  

guards showed depredat ion in  only two c a s e s .  

The a d u l t  found dead i n  Box Number 28 on t h e  h i l l s i d e  bore 

a band C-81266. A check of B e a t t y f s  banding records  revealed  

t h a t  t h i s  swallow occu9ied the same box last  year  and success-  

f u l l y  f ledged a family of f i v e .  This is another  s t r i k i n g  exampl= 

of t h e  f a c t  that b i r d s  do r e t u r n  t o  t h e  same i d e n t i c a l  

t e r r i t o r y .  

On t h e  f i rs t  check-up I found a l l  of t h e  b i r d s  e i t h e r  i n  

the process  of ha tch ing  o r  in  the  f i r s t  s t a g e  wi th  t h e  excep- 

t i o n  of Box Numbers 2,  7 ,  10 ,  14,  19 ,  20, and 22. I n  six 

boxes no eggs had ha tched and in  one swallow box the- young had 

n e a r l y  reached the  second s t age  of development. In  Box 

Nusber 2 t h r e e  young S t a r l i n g s  were we l l - f ea the red .  

Sox Number 14. which contained f i v e  e g g  on June 2 3 , r e -  

vealed f i v e  newly hatched young on June 27 ; on July 16, t h e  

da te  of t h e  last  observat ion ,  it T.7as the  only box from which 

the  snsl lows had not  deyarted.  Presuming t h a t  t h e s e  b i r d s  

hatched on June 27, we f i n d  a n e s t l i n g  pe r iod  of 20 days. 

Kuerz i l s  s tudy  (1941) s h o ~ ~ s  a median n e s t l i n g  per iod  o f  
C. 

20 days 1.vith a minimum of 15  days and a msx.im1m of 24 days. 

This observat ion a z r e e s  very well  w i t h  h i s  r e s u l t s .  In- 

cubation averages 1 5  days.  This makes a t o t a l  n e s t l i n g  

period of 35 days,  probably 40,  w i th  n e s t  b l ~ i l d i n g  a c t i v i t y .  

Percentage of boxes occugied has  increased each year  

f o r  the  p a s t  t h r e e  yea r s  . v ~ r e w e r  l i s t e d  e i g h t  boxes 

occugied, B ~ a t t y  13 ,  and the  f i r s t  observa t ion  this year  re -  

v ~ s l e d  20 boxes occupied. This t r e n d  a l s o  a s r e e s  ~ : i t h  
1. Sefe r  t o  Table I 



Kuerz i ' s  o b s e r v a t i o n s .  

The t o t a l  n7miber of eggs  and  young on t h e  f i r s t  

o b s e r v a t i o n  w a s  86 .  The t o t a l  number f l e d g e d  w a s  60. This 

is  s~rnewhs t  lower  t h a n  t h e  r e p r o d u c t i v e  e f f i c i e n c y  shown 

by K u e r z i l s  d a t a .  Poor p r o t e c t i o n  of 'some boxes and un- 

d e s i r a b l e  l o c a t i o n  on t h e  h i l l s i d e  may account  f o r  this .  

The t o t a l  number of young banded w a s  57 and  ,of t h e s e ,  

two were l a t e r  found dead i n  t h e  n e s t .  Three a d u l t s  were 

banded. The a d u l t - w i l l  o f t e n  " f r eezen  and remain on t h e  

n e s t ;  had I l e a r n e d  this e a r l i e r  I would have banded more o f  

t h e  a d u l t s .  

The n e s t s  ~.vere c o n s t r u c t e d  of p ine  n e e d l e s  pinus - s t robus  ) 

and l i n e d  a i th  w h i t e  f e a t h e r s  from domestic fowl ;  i n  a few 

excep t ions  one o r  t i o  b l a c k  f e a t h e r s  were no ted .  Kue rz i  

found this t o  b e  t r u e  o f  t h e  c o l o n i e s  on which he  r e p o r t e d ,  

bu t  one co lony  f a r  removed from human h a b i t a t i o n  l i n e d  t h e  

n e s t s  w i t h  f e a t h e r s  from the Her r ing  G u l l .  One n e s t  (BOX 

N u ~ b e r  1 7 )  w a s  c o n s t r u c t e d  on t o p  of a p a r t i a l l y  b u i l t  House 

Vren n e s t  from last  y e a r .  I b e l i e v e  i n  most c a s e s  t h e  

swallow c l e a n s  ou t  t h e  n e s t  b u t  i n  t h e  above c a s e  it 

pro-bly cou ld  n o t  hand le  t h e  s t i c k s .  
e 

The average  number of b i r d s  f l e d e d  p e r  box occupied w a s  
h 

2.8. The b e t t e r  p r o t e c t e d  and more d e s i r a b l e  l o c a t e d  boxes 

of t h e  l a k e  sho re  s h o l ~ e d  an ave rage  of 3.5 p e r  box and t h o s e  

on t h e  h i l l s i d e  o n l y  1 . 6  p e r  box. This is ev idence  e n o ~ g h  

t o  show that t h e  h i l l s i d e  a r e a  i s  n o t  d e s i r a b l e .  

The l a t e s t  d a t e  of known occupancy w a s  J u l y  16. The 

presence  o r  a c t i v i t y  of t h e  Tgee Swallows a f t e r  t h i s  w a s  n o t  

no ted .  Prev ious  g a p e r s  i n d i c a t e  that t h e  n e s t i n g  p e r i o d  



may have been somewhat l a t e r  t h i s  y e a r ;  S e a t t y  r e p o r t s  f ledg-  
8 

l i n g s  leavingthe  n e s t  i n  1946 as e a r l y  as J u l y  7 th .  

CHRONOLOGICAL -WCO-RD OF N3STING BOX OBSERVATIONS, JUNE 23 

t o  JULY 17  

The folloming boxes were empty on t h e  f i r s t  observa t ion:  

Boxes - 1, 3, 4, 6,  8, 15 ,  16 ,  18, 24, 25, 27, 29, 31, 32, 

33b, 34,  35. 

Boxes 1 5 ,  18, and 27 conta ined  House Wren nes t ing  m a t e r i a l  

from t h i s  year  o r  p a s t  yea r s .  

Box 6 w a s  empty, but  last  y e a r  housed a fami ly  of 

F l i c k e r s .  This year  a fami ly  o f  F l i c k e r s  w a s  found i n  a 

c a v i t y  i n  a Quercus b o r e a l i s  j u s t  a few f e e t  from - t h i s  box. 

Thei r  presence may have kept  t h e  Tree Saallows away a l though 

Beat ty  r e p o r t s  t h a t  t h e r e  w a s  no n o t i c e a b l e  f r i c t i o n  be- 

tween Tree S .~a l lows  and F l i c k e r s  in  t h a t  a r e a  las t  year .  

Boxes 1 and 2 a r e  of t h e  deep type and have been in- 

hab i t ed  only by S t a r l i n g s  o r  B l i cke r s  i n  t h e  pas t .  

Boxes 33b, 34, and 35 were inhab i t ed  by f l y i n g  

s q u i r r e l s ,  A f l y i n g  s q u i r r e l  n e s t  w i t h  young w a s  found 

in  Box 35. 

Box 2 

June 23-Three young S t a r l i n g s  we l l  f e a t h e r e d .  June 27 - 
Well fledged and ready t o  l eave  the  n e s t .  July - S t a r l i n g s  ' 

have florvn. 



Old Rouse on Pine Tree near Box 3 

June 23 - Hatching, t h r e e  young p resen t ,  two eggs unhatched, 

Ju ly  27 - Five young had been p r e s e n t ,  two were dead and a 

t h i r d  f a t a l l y  in ju red .  Heads had been chewed wholly 

o r  p a r t i a l l y  o f f .  The two uninjured young and the  

a d u l t  were banded. Young : Bands 46230; 46231. 

Adult 46229. 

J u l y  1 6  - Two banded young dead i n  the n e s t ,  same f a t e  as t h e  

o t h e r s .  

-Box 5 

June 23 - Two young, two eggs.  

June 27 - two young, one egg. 

J u l y  2 ,  - Two young, r o l l e d - f e a t h e r  s t a g e .  

Ju ly  7 - Banded young. Sands 46232 ; 46233. 

J u l y  16  - Empty. 

Box 7 - 
June 23 - Six eggs. 

June 27 - Two young, t h r e e  i n f e r t i l e  eggs. 

July 2 - Feather  t r a c t s  of the  two young well-developed. 

July 7 - Banded young. Bands 46234 ; 46235. 

July 1 6  - One f lushed  from t h e  n e s t  as I approached. 

Box 9 

June 23 - Five  young, f i r s t  s t a g e .  

June 27 - Five young doing w e l l .  

J u l y  2 - Five young we l l  a long,  p r imar ies  open a t  t i p  one-half 

inch.  



July 7 - Bsnded f i v e  young. Bands: 46236; 46237; 46238; 

46239 ; 462aO. 

Ju ly  1 6  - 3mpty. 

Box 10  

June 23 - Five eggs. 

June 27 - Four young, f i r s t  s t a g ,  no t r a c e  of f i f t h  egg. 

July 2 - Feathers  advanced r o l l  s tage .  

Ju ly  7 - Banded f o u r  young. Bands : 46241; 46242; 46243 ; 

46244. 

Ju ly  1 6  - Empty. 

June 23 - Four young, two eggs. 

June 27 - S i x  young p resen t .  

July 2 - Primaries  open a t  t i p s .  

Ju ly  7 - Banded six young. Bands : 46245; 46246 ; 46247 ; 

Ju ly  1 6  - Empty. 

Sox 12  

June 23 - Three young, two egss .  

June 27 - Four young s e v e r a l  days o ld .  E x t r a  eg  n o t  i n  

evidence.  

Ju ly  2 - Primar ies  opening a t  t i p s .  

Ju ly  7 - Sanded four  young. Sands : 46251 ; 46252 ; 46253 ; 

46254 ; 

July  16  - Empty. 



Box 13 

June 23 - S i x  young, s e v e r a l  days o l d ,  o l d e r  than those i n  

any box. One b lack  f e a t h e r  among t h e  white t e a t h e r s  

l i n i n g t h e  n e s t .  

June 27 - Six young wi th  f e a t h e r  t r a c t s  we l l  developed. 

July 2 - Pin f e a t h e r s  we l l  developed; a d u l t  picked up by 

7 M r s .  Burget.  
* 

~ u l y @ -  H. Lewis Satts Jr. and I banded s ix  young. I r e -  

tugned ahead of schedule t o  t h i s  n e s t  t o  band young 

before f l i g h t .  An odd numbered s e t  of bands from 

some envelopes were used f o r  t h e s e  b i r d s .  

3 n d s :  B 58755; B 58757; B 58758; B 58759; 

3 58760 ; B 58762. 

One of t h e s e  f l e d g l i n g s  f l l ~ s h e d  t h e  n e s t  a f t e r  

banding and f lew out over the l ake  where it f e l l  i n  

about a hundred yards from shore .  When it began 

swimming toward shore it was picked up by a Herring 

Gull which dropped it  on t h e  f i r s t  a t tempt  b u t  

r e t r i e v e d  it and f lew away. 

Ju ly  7 - Harold Wing amd I r e t u r m  d t o  t h i s  box on t h e  r o u t i n e  

c k  ck-tlp. On examining t h e  b i r d s  we found t h a t  some 

of them were not  banded. Two which escaped, apparent-  

l y  bore no hands. We banded one wi th  46255. Some 

of those p rev ious ly  banded mere s t i l l  p r e s e n t .  

I do not  know t h e  explanat ion  of t h i s  phenomenon; 

young s - m l l o y ~ s  have been known t o  r e t u r n  t o  t h e  box 

a f t e r  l eav ing  f o r  the  f i r s t  t i n e . .  P e r h a ~ s  s v ~ a l l o a s  

from an ad jo in ing  box c u 1 e  i n t o  t h i s  box, but  t h e r e  



Tere no d i sc repanc ies  i n  t h e  numbers noted i n  t h e  

o t h e r  boxes nearby. 

July 16 - E~pty. 
Box 14 

June 23 - Five eggs. 

June 27 - Five newborn yo?mg. 

July 2 - Pin f e a t h e r s  showing. 

July 7 - Banded f i v e  young. Sands : 46256 ; 46257 ; 46258; 46259; 

46260. 

J u l y  16 - E'ive young s t i l l  i n  the  box but very much l i k e  

immature a d u l t s  i n  appearance.  Ready t o  leave a t  

any molzlent . 
90x 17 

June 23 - Four young p resen t  i n  f i r s t  s t a g e .  Nest built on 

remains of some wren n e s t i n g  niater ia l .  

June 27 - Y e l l  developed f e a t h e r  t r a c t s ;  pr imar ies  i n  r o l l  

s t a g e .  

Ju ly  2 - Three dead, two w i t h  heads chewed o f f ,  one wi th  no 

s i g n  of i n j u r y .  One missing c o ~ 9 l e t e l y .  This 

house is p ro tec ted  by a t i n  guard but Populus 

branch extends p a s t  the  en t rance .  This was one of 

two cases  of depredat ion in  the  s tandard  houses on 

t h e  lake f r o n t .  

Box 1 9  

June 22 - Five eggs. 

June 27 - Five yolmg wi th  some d o m  and darkened f e a t h e r  t r a c t s  



Ju ly  2 - Pin f e a t h e r s ,  but  non%nrolled y e t .  

Ju ly  9 - %nded f i v e  young, B n d s  : 46262; 46263 ; 46264; 

46265 ; 46266. 

J u l y  1 6  - Empty. 

Box 20 

June 23 - Five eggs. 

June 27 - Five ymhg;  : E ies not open; f e a t h e r  3 r a c t s  ap2ear-  

sing. 

July 2 - B a t h e r s  beginning t o  spread a t  t i p s .  

July 7 - Sanded f i v e  young. Sands 46267 ; 46268; 46269 ; 

July 16  - Xmpty. 

Sox 21 

June 23 - Adult incubat ing  f i v e  eggs.  

June 27 - Five young. 

July 2 - Primary f e a t h e r s  but  not  unro l l ed .  

Ju ly  9 - Three dead wi th  beaks chewed. Banded remaining two. 

July 16  - S ~ p t y .  

30X 22 

June 23 - Four eggs. 

June 27 - Same 
~ u l y  2 - Same 

Ju ly  7 - Three eggs ;  no s i g n  of a d u l t s .  On J u l y  1 6 t h  t h e  eges  

were s t i l l  p r e s e n t .  S v i d e n t l y  t h i s  nes t  w a s  abandoned 

o r  sose  t r agedy  b e f e l l  t h e  a d u l t s .  



Box 23 a 

June 23 - This box was ev iden t ly  overlooked on t h i s  d a t e .  

June 27 - Four young s e v e r a l  days o l d ;  f e a t h e r  t r a c t s  showing. 

July 2 - Feathers  beeinning t o  spread  a t  t i p s .  

July 9 - Birds had flown. The trampled cond i t ion  around t h e  

box suggested t h a t  t h e  b i r d s  may have been premature- 

l y  f lushed .  

Sox 2Sb 

H i l l s i d e  a r e a  begins wi th  t h i s  nlmber. 

June 2 2  - Three young, s e v e r a l  days o ld .  

June 29 - Eyes open, p i n  f e a t h e r s .  

J i ~ l y  2 - Feathers  spreading a t  t i p s ;  s h o r t  t a i l  f e a t h e r s  

p r e s e n t .  

Ju ly  9 - 3anded t h r e e  young. Sands : 46295 ; 46296; 46297. 

J u l y  1 7  - Empty. 

June 23 - S i x  young, apparen t ly  j u s t  hatched.  A d ~ l t  picked 

up twice without  p r o t e s t .  

June 27 - Six young wi th  f e a t h e r  t r a c t s  s h o w i n g .  

J u l y  2 - Primary f e a t h e r s  i n  r o l l s .  

July 7  - Sanded f i v e  young, count of s i x  young apparent ly  an 

e r r o r .  Sands: 46224; 46225; 46226; 46227; 46228; 

-4dult male %nded - 4G261. 

July 1 7  - Eapty 

June 23 - Dead a d u l t  female on t h e  n e s t ;  she  bore band C81266. 

This b i r d  m a s  bznded by S e a t t y  on J u l y  1, 1946. She 

s u c c e s s f u l l y  r ea red  a brood of f i v e  t'mt summer, 



Box 30 - 
June 23 - Another  a d u l t  dead on the n e s t .  There were f o u r  eggs  

under  t h i s  b i r d .  

Box 33a 

June 23 - Four  eggs .  

June 29 - Eggs m i s s i n g ; f l y i n g  s q u i r r e l  suapec t ed , a s  one w a s  

p r e s e n t  i n  t h e  a d j o i n i n g  box, Sox Xmber  32. 

1. This  s t u d y  of t h e  Tree  Swallow Colony was conducted as a 

p a r t  of t h e  requ i rement  f o r  Advanced Orn i tho logy  a t  t h e  Uni- 

v e r s  i t y  of E i cb igan  S i o l o e i c a l  S t a t  i o n ,  Douglas U k e  , 

Chehoygan County, E i ch igan .  The s t u d y  w a s  conducted under 

t h e  d i r e c t i o n  of D r .  O l in  S e v a l l  P e t t i n z i l l ,  Jr. The s t u d y  

covers  t h e  p e r i o d  between Jlme 23 and Augst 10 ,  1947.  

2.  The a r e a  covered  i n  t h e  s t ? - ~ d y  m a s  t h e  s t a t i o n  a r e a  and 

imnediate  v i c i n i t y .  

3 .  The Tree  S?~a l lom l e a d s  t h e  l i s t  of b reed ing  b i r d s  s t u d i e d  

w i t h  20 n e s t s  recorded .  

4 .  The s i z e  of t h e  Tree  Saallow co lony  is i n c r e a s i n g .  It 

showed an i n c r e a s e  from e i g h t  i n  1945 t o  20 i n  1947,  T h i s  

r e p r e s e n t s  an  i n c r e a s e  of 137.5% i n  t h r e e  y e a r s ,  

5. The s t a n d a r d  Tree %allow boxes n h i c h  a r e  p r o t e c t e d  by 

t i n  gus rds  and l o c a t e d  i n  open a r e a  show a l o v e r  m o r t a l i t y  

r a t e  and a h i s h e r  pe rcen t age  of use  t h a n  t h o s e  o the rwi se  

p laced .  - 



6. The t e r r i t o r y  o f  t h e  Tree Swallow is t h e  n e s t i n g  box and 

t h e  surrounding a r e a  of  a few yards.  It is  q u i t e  ag ress ive  i n  

e s t a b l i s h i n g  and maintaining t e r r i t o r y .  Bluebirds  and House 

Wrens which nes ted  i n  some of the  boxes i n  r e c e n t  y e a r s  have 

been c ~ o a d e d  out by t h e  growing colony. This y e a r  they  f a l l e d  

t o  nesE i n  any box. 

7, The approximate n e s t l i n g  period is 20 days.  Incubat ion 

pe r iod  covers  about 1 5  days and n e s t  bu i ld ing  and egg l a y i n g  

from two weeks t o  a month. The time f o r  r e a r i n g  one %rood is 

about two months. 

8. There is no evidence t o  ind ica te  t h a t  more than one brood 

is r e a r e d  in  one season.  
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Tabu 1 

OCCUPANCY OF BEW BIRD BOXZS 

House No. 1944 4- 1945 1946 1947 
* 

1. - - - - 
Star1 ings 

- 
- 

Y T.S. 

5. - T.S. T.S. T.S. 

T.S. 

9 

T.S. 

Fl icker  

- 
- 
T.S. T.S. T.S. 

T.S. 

T.S. - 
T.S. 

T.S. 

- 
T.S. 

- 

- 
T.S. 

T.S. 

T.S. 

T.S. 

- 
T.S. 

T.S. 

T.S. T.S. 

T.S. 

T. S. 

T.S. 

T.S. 

T.S. 

T.S. 

T.S. 

T.S. 

0 

9 

T.S. 

T .  S. --Tree Swallow 



--=a 1945 1946 1947 

- T.8. T.S. 

T, SI T.S. House Wren (sticks) 

- T.8 .  T.S. (dead) 

- T.6. 0 

0 o T.S. (dead) 

- - House ~ r e n ( s t i c k s )  

- - - 
T.S. T.S. 

- -Dense Shrub- 
bery - m 

- -/>y 15 houses had been e rec ted .  /-a ,--- 
rr- 
9 - sH w r e a  begins here .  

-I , /.5 -5 - 
.GH--- 


