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M a n ' s  s c i e n t i f i c  knowledge h a s  bsen gained through a  

process  of evo lu t ion ,  s t e p  by s t e p ,  i n  a manner similar t o  t h a t  I 

i 

of t h e  development of t h e  p l a n t  and t h e  animal kingdoms. One 

s c i e n t i s t  h a s  k a r n e d  something new beczuse he h a s  had t h e  work 

of another  t o  h e l p  him g e t  s t a r t e d .  Vi th  rare except ions  t h i s  

always h a s  and always w i l l  be  t r u e .  * 

For t h i s  reason I am very g r a t e f u l  t o  t h e  men whose 

p u b l i c a t i o n s  I s h a l l  f r e q u e n t l y  c i t e :  t o  D r .  O l in  Sewall  

P e t t i n g i l l ,  Jr. of Car le ton  College,  Nor th f i e ld ,  Minnesota and 

t h e  Unive r s i ty  of Michigan B i o l o g i c a l  S t a t i o n ,  p r i m a r i l y  f o r  h i s  

encouragement of  my study of t h e  Bank Swallows and a l s o  f o r  

many h e l p f u l  sugges t ions ;  t o  D r .  Theodora Nelson, Hunter College, 

New York Ci ty ,  and t h e  Univers i ty  of hlichigan B i o l o g i c a l  S ta t ion ,  

f o r  h e r  h e l p f u l  sugges t ions ;  f o r  mzteorologica l  informat ion  t o  

D r .  Frank C.  Gates of Kansas S t a t e  College,  and t h e  Univers i ty  

of IJichigan B i o l o g i c a l  S t a t i o n ;  f o r  information p e r t a i n i n g  t o  

entomology t o  D r .  Herber t  Eaker Hungerford of t h e  Unive r s i ty  

of Kansas and h i s  a s s i s t a n t  a t  t h e  B i o l o g i c a l  S t a t i o n ,  

Rlece I. S a i l e r ,  who a l s o  forwarded an i n t e r e s t i n g  theory  t o  

expla in  a f l i g h t  obse rva t ion  of - minz. 

I a m  g r a t e f u l  t o  Oscar K. Root of 3rooks School, 

Yorth kndover, l tassachuse t t s ,  f o r  t h e  banding work done i n  

connection x i t h  t h i s  s tudy,  and a l s o  t o  my wife  f o r  h e r  very 

able  a s s i s t a c e  i n  making obse rva t ions  and f o r  work done i n  t h e  

cons t ruc t ion  of t h i s  r e p o r t .  



PART I 

BANK S W A U O W  NESTING STUDIES 



THE NZSTING SITE 

This  s tudy of some of t h e  h a b i t s  of t h e  Bank Swallow 

( ~ i p a r i a  r i p a r i a  r i p a r i a )  w a s  made a t  t h e  suggest ion of 

D r .  Ol in Sewall  P e t t i n g i l l ,  Jr. i n  charge of the  o r n i t h o l o g i c a l  

work at  t h e  Unive r s i ty  of Michigan B i o l o g i c a l  S t a t i o n ,  a s  p a r t  

of t h e  requirement  f o r  t h e  completion of t h e  course i n  

advanced o rn i tho logy .  

The Bank Swallows were found t o  be n e s t i n g  i n  a r e c e n t l y  

c u t  bank about  80 f e e t  south  of Blanchard Laboratory. I t  

was t h e  f i r s t  time t h e  b i r d s  had been found t o  be n e s t i n g  

h e r e  s i n c e  1929, t h e  l a s t  occurrence of excavat ions i n t o  

t h i s  bank according  t o  D r .  Nelson. The bank was concave, 

almost semi -c i rcu la r ,  i n  shape, about 60 f e e t  i n  h e i g h t  and 

a l l  b u t  t h e  t o p  f o u r  t o  s i x  f e e t  were s t e e p l y  s lop ing  loose  

sand and g r a v e l .  A t  t he  t o p  was a s h e e r  drop i n t o  which 

t h e  swallows had dug burrows i n  which t o  nes t .  

The width of t h e  a r e a  a t  t h e  t o p  of t h e  bank i n t o  

which t h e  swallows burrowed was l i m i t e d  n o t  only by t h e  loose 

m a t e r i a l  of which t h e  lower p o r t i o n  of t h e  bank mas composed, 

but  a l s o  by s t r a t i f i c a t i o n s  of small  rock  p a r t i c l e s  and sand 

st t h e  bottom of t h e  sheer  d rop  and o v e r l a i d  by a 

s t r a t i f i c a t i o n  composed of sand h e a v i l y  f i l l e d  with s tones .  

Above t h i s  was t h e  a r e a  i n  xhich  t h e  burrov~s were constructed 

varying i n  width from 18 t o  48 inches  depending upon t h e  

contour of t h e  su r face  of t h s  ground above t h e  bank. 



THE BURROTS 

A l l  t o g e t h e r  t h e r e  were 82 burrows and a t  t h e  time my 

obse rva t ions  began 25 mere occupied by f a m i l i e s  of young b i r d s .  

They v z r i e d  from one t o  f i v e  i n  number and averaged between 

t h r e e  and f o u r  i n  a n e s t .  A l l  bu t  one of t h e  burrows were 

occupied by Bank Swallovis, the  ot 'm housing a  fernily of 

Ee l t ed  Kingfishers .  

The s i z e  and shape of  t h e  burrows v a r i e d  g r e a t l y .  This  

w a s  caussd by t h e  f a c t  t h a t  t h e  ground was very dry  a s  compared 

wi th  normal cond i t ions .  Dai ly,  small  rock-sand s l i d e s  occurred 

causing a  gradual  and cont inuous backward mov9nent of the  f a c e  

of t h e  c l i f f .  This ,  combined with t h e  continuous use of t h e  

passages from t h e  f a c e  of t h e  c l i f f  t o  the  n e s t s ,  caused some 

abnormal e ros ion  of t h e  sand from t h e  burr4w en t rances .  

Dimensions were taken  from a  group of 54 n e s t s  i n  t h e  

c e n t r a l  l e f t  l o c a t i o n  of t h e  bank. This group was t h e  most 

accessab l s  of t h e  n e s t s  and was reached by walking i n  t h e  loose  

sand and g r a v e l  a t  t h e  bass  of the  sheer  drop, t h e  observer  

be ing  fas t ened  by a rope t o  a  t r e e  o r  s t ake  over  t h e  t o p  of 

t h e  b a k  t o  prevent  h i s  accompanying the  f r equzn t  sand-rock 

s l id-es  . 
Unoccupied burrow en t rances  mere found t o  be ovula,r, t h e  

longer  dimsnsion on t h e  h o r i z o n t a l .  Those t h a t  wsre occupied 

v a r i e d  from ovule,  with t h e  e r e a t e r  dimension being h o r i z o n t a l  

t o  t h a t  'csing v e r t i c a l .  In  t h e  second case  t h s  sntra.nces were 

always auch enlarged.  As a  r e s u l t  the  h o r i z o n t a l - v e r t i c a l  

d i m ~ n s i o n s  v a r i e d  from 2 x 1 inches t o  3 x 7 inch5s.  Gnly t h r e e  

of the  54 burrow e n t r a n c e s  neasured were c i r c u l a r  i n  shape. 



The depths  of t h e  burrows v a r i e d  from two inches t o  

39 inch3s.  In  t h e  l a t t e r ,  s t r a n g e l y  enough, no n e s t  was ever  

b u i l t  o r  apparent ly  e v e r  begun. Some burrows were m v e r  

cornplsted due t o  t h e  f a c t  t h a t  rocks  b a r r e d  t h e  way prevent ing  

f u r t h e r  digging.  Two burrows over  30 i nches  i n  depth and two 

o t h e r s  of more than 20 inches were apparen t ly  dese r t ed  before 

any a t t empts  a t  n e s t  bu i ld ing  had begun. Unless t h e  s w a l l m s  

were f r igh tened  i n t o  d e s e r t i o n  by t h e  receding  bank, I can 

forward no poss ib le  reason f o r  t h e  d e s e r t i o n .  

Those t h a t  were occupied ranged i n  depth  from 12 t o  

36 inches.  O r i ~ i n a l l y  they must a l l  have been deeper ,  f o r  

t h e  l a s t  burrow probably wes cons t ruc ted  no l a t e r  than  June 1, 

and t h e  bank has  been g radua l ly  and s t e a d i l y  receding. 

The passages i n t o  t h e  i n n e r  p a r t s  of t h e  burrows with 

few except ions ,  arched u p h i l l  and then  l e v e l e d  of f  

approximately two-thirds  of t h e  way in .  They were a l r a y s  

l a r g e r  i n  t h e  back where the  n e s t  was loca ted .  A l l  but  one of 

t h e  burrows mere b u i l t  perpendicular  t o  t h e  f a c e  of the  c l i f f .  

One except ion  veered o f f  a t  an angle of zbout 45 degrees.  

3 A N K  ST!!ALLOW NESTS - -- 

The n e s t s  found i n  the  burrows s t u d i e d  were cons t ruc ted  

from small tv:iss and t h e  t e n d r i l s  from grape 'v ines  growing u p  

t h e  s i d e s  of sorre ,of the  bu i ld ings  housing l a b o r a t o r i e s .  

Frequent ly  needles  of t h e  Red Pine (Finus  r e s i n o s a )  and g r a s s e s  

were found, and i n  every case whzre t h e  n ~ s t  bore a  l i n i n g  it 

was cons t ruc ted  of a number of white  f e a t h s r s .  Eo o t h e r  c o l o r  

f e a t h e r  was ever  used. No n e s t  vas  found with e i t h e r  eggs o r  



young i n  it t h a t  was n o t  l i n e d  with f e a t h e r s  although 

S toner  (1936, page 191, 192)  h a s  found some n e s t s  where t h i s  

occurred.  I t  i s  an i n t e r e s t i n g  f a c t  t h a t  t h e s e  f e a t h e r s  

were n o t  from t h e  swallows themselves b u t  from domestic fowls, 

l o c a t e d  a t  l e a s t  t h r e e  miles  away. The u s u a l  f l y i n g  range 

of t h e  Eank Swallows was r a r e l y  observed t o  be more than  a 

q u a r t e r  of a mi le  from t h e  burrov~s.  

I n  some c a s e s  n e s t s  were found i n  an apparen t ly  incomplete 

s t a t e  of c o n s t r u c t i o n  and i n  which eggs were never  l a i d .  They . 
were i n  burrows deeper  than many found occupied, y e t  they 

were dese r t ed .  

A t  t h e  time I began my obse rva t ions  of t h e  n e s t i n g  Sank 

Swallows, Ju ly  3, t h e r e  was only one occupied n e s t  with eggs 

i n  it. I n  t h a t  n e s t  t h e  eggs never  hatched. Two n e s t s  were 

found w i t h  eggs,  one with four  and t h e  second with f i v e ,  

bu t  cont inuous observat ion  proved these  t o  be dese r t ed .  

 he s i z e  of  t h e s e  eggs v a r i e d  from 17.5 x 13 mm. t o  

19 x 13 mm.)  A t h i r d  burrow was found caved i n  and was 

excavzted. I n  it was discovered an a d u l t  bank swallov~ k i l l e d  

b y  t h 3  c o l l a p s i n g  bank while incubat ing  f i v e  eggs. - According 

t o  Stonsr  (1936, page 224) Zank Swa1lov:s w i l l  d e s e r t  n e s t s  i f  

d i s t u r b e d  t o  any excess  unless  t h e  y o u ~ g  hzve hatched o r  a r e  

zbout t o  ha tch .  

The e x t e n t  of development of t h e  young b i r d s  i n  the  

burroxs va r i3d .  I n  t h r e e  '~urro-:;s n e s t s  vie11 l i n e d  x i t h  f e a t h e r s  

v;3re found i n d i c a t i n g  t h a t  the n e s t  had b5en occupied but  t h a t  

t h e  youns had alr22dy l e f t .  I n  t h e  n z s t s  occupied a t  the 



beginning of t h e  obse rva t ions  t h e r e  were b i r d s  ranging from 

those  completely f e a t h e r e d  and ready t o  l eave  i n  a few days 

t o  some no more than  two t o  t h r e e  days old.  

STUIIY OF A PARTICUL4R NEST 

To s impl i fy  t h e  s tudying  of the  group of 54 burrows 

s t a k e s  were placed i n  t h e  ground j u s t  above the  edge of t h e  

bank a t  e i t h e r  end of t h i s  l a r g e  group and a t  more conspicious 

breaks  between t h e  smal l e r  groups. I n  t h i s  manner t h e  one 

l a r g e  group was broken up i n t o  f i v e  smal ler  groups. 

Each n s s t  was numbered depending upon i t s  p o s i t i o n  from l e f t  

t o  r i g h t  and from t o p  t o  bottom. The groups msre numbered 

100 t o  500 and t h e  numbers i n  t h e  l a r g e s t  group ranged from 

101  t o  117. 

Nest 505 on t h e  extreme r i g h t  appeared t o  have the  youngest 

b i r d s  and t o  be one of the  e a s i e s t  t o  e n t e r ,  so t h i s  one was 

chosen f o r  a study of t h e  h z b i t s  of a  p a r t i c u l a r  family.  I n  

i t  were t h r e e  young determined by the  d a t e  t h s  n e s t  was 

dese r t ed  t o  be about one o r  two days o ld  (on Ju ly  5 ) .  

Nest 505 w a s  l oca ted  i n  a  burrow 29 inches deep with an 

opsning of 2% x 1 inches - ( h o r i z o n t a l - v e r t i c a l )  and about 

e i g h t  inches down from t h e  t o p  of t h e  bznk. To open the  

burrow l a r g s  enough so t h a t  I could g e t  a hand i n  t o  reach  t h e  

young meamt p o s s i b l s  d e s e r t i o n  of t h e  n e s t s  by the  a d u l t s .  

For  t h i s  reason I used Bey5r ' s  method (1938, pzge 127) of 

going i n t o  the n e s t  from t h e  bzck and then  completely c los ing  

u p  t h e  ho l3   hen observp-tions were no t  being made. 



Observat ions of t h e  feeding  h a b i t s  of t h i s  family were e a s i l y  

made from t h e  b a s e  of t h e  h i l l  w i th  t h e  z i d  of a p a i r  of 

b inoculars .  

1 My obse rva t ions  of t h e s e  t h r e e  young Bank Swallows 

began wben I f i r s t  observed them t o  be i n  t h e  n e s t  on J u l y  5 

and l a s t e d  u n t i l  J u l y  26. Seginning on J u l y  11 when t h e  

t h r e e  were about  eight days old,  I had my f i r s t  oppor tun i ty  

t o  weigh them. A t a b l e  o f  t h s i r  weights f o r  t h i s  pe r iod  i s  

loca ted  on t h e  nex t  page. The weights va r i ed  from 9.64 grams 

t o  13.66 grams. On t h e  two fol lowing days they gained on an  

average of 1.33 and 2.54 grams r e s p e c t i v e l y .  Af te r  t h e  

second day, probably t h e i r  t e n t h  day, t h e  g a i n  t ape red  of f  so 

t h a t  by t h e  t ime t h e  b i r d s  wsre about 14 days o l d  they  

had reached t h e i r  maximum wsights  of 19.46 t o  19.89 grams. 

n i s  i s  about f i v e  grams h e a v i e r  than  the  average 2-3ult Bank 

Swallow according  t o  Stoner ,  (1936, page 158) .  

From t h e  t ime t h e  b i r d s  reached e v e i s h t  of over  1 9  

grems u n t i l  t h e i r  l a - s t  weighing seven days l a t s r ,  a t  an age 

of probably 22 dzys,  they l o s t  con t inua l ly  from -23  t o  .97 

grams a  C.ay. On July 25 they weighed bstw5en 14.42 and 15.84 

grams. It  was noted t h a t  t h e  l i g h t e s t  b i r d  on J u l y  11 was t h e  

h e a v i e s t  on J u l y  25 and t h e  r ev2rse  was t r u e  of t he  h e a v i e s t  

on J u l y  11, t h e  more advanced b i r d .  These f i z u r e s  ag ree  ~ 7 1 t h  

s t o n 9 r t  e (1936, page - 158) inc lud ing  the  s l i g h t l y  h e a v i e r  

w s i ~ h t  of t h e  young swallo-1:s over a d u l t s  a t  t h e  t ime they 

l s z v 3  t h 2  n 2 s t .  



FEATHER DWTLQFMZMT: Fea ther  development as w e l l  a s  t h e i r  

wsights  showed t h e t  t h e  t h r e e  b i r d s  were n o t  of t h e  s m e  age, 

t h s  h e a v i s s t  b i r d  on J u l y  11 being covered wi th  the  h s a v i e s t  

l a y e r  of down. The f e a t h e r  t r a c t s  of t h e  young Bank Swallows 

were d e f i n i t e l y  def ined  a f t e r  seven days,  and, although Beyer 

(1938, page 131) r e p o r t s  t h a t  t h e  f e a t h e r s  were b u r s t i n g  t h e i r  

shea ths  a t  the  end of t h e  seventh Cay, I found t h a t  the  

shea ths  were not  appsar ing  i n  my young b i r d s  u n t i l  they were 

a t  l e a s t  10 days o ld .  

About a day a f t e r  t h e  s h a f t s  appeared through the  s k i n  

a d  had come almost completely through, t h e  f e a t h e r s  began t o  

break from them. The breaking  out  p rocess  cont inued f o r  four  

days and by the  time t h e  pr imar ies  and secondzr ies  of t h e  wings 

viere f u l l y  developed the  c o v e r t s  were completely developed. By 

t h e  next  day t h e  young a p ~ e a r e d  t o  have acqui red  t h e i r  complete 

j uvenal plumage . 
I n  t h e i r  juvena.1 plumage t h e  young S m k  Swallows bore o u t  

t h e  r u l e  t h a t ,  i f  t h e  parent  b i r d s  look a l i k e ,  ' t h e  young m i l l  

c l o s s l y  resemble them. To d i s t i n g u i s h  a male from a  female 

a d u l t  b m k  s w a l l o ~ ~  d i s s e c t i o n  i s  necessa ry ;  t h e r e  a r e  no 

e x t 5 r n a l  diff ' s rences.  Ti?s da rk  f e a t h 2 r s  of t3e  head, back, 

rump, and cov2r ts  of t h e  wing of the  you-ns b i r d  d i f f s r  

p r imar i ly  from the  e d u l t s  i n  b5ing margin53 with a dusky t an .  

This izargin i s  wider toT+:3.rds the  p o s t e r i o r  2nd of th2 bird.. 

Tns f l i g h t  f e a t h 2 r s  of t h s  v~ings  and t a i l  a r e  dark a s  i n  the  

a d u l t s  b u t  rnsrgined with white.  The c h i n  and t h r o a t  a r e  y ~ h i t e ,  

t h e  b r e a s t  has t h e  t y p i c a l  dark band and the  b e l l y  a r~d under 



10. 

t a i l  c o v e r t s  a r e  white.  The wings a r e  l i g h t e r  below than  

above. The l o r e 6  a r e  b lack ,  forehead s l i g h t l y  dusky t a n ,  

i r i s  of t h e  eye da rk  brown, and t h e  mandibles b l ~ c k  w i t h  

yellow tomia. 

DESEZTIOX: Four days a f t e r  .the b i r d s  ?Jere completely f e a t h e r e d ,  

one of t h e  t h r e e  was f l y i n g  from t h e  burrow but  was t h e r s  when 

t h e  burrow v:as e n t e r e d  t o  weigh the  young on t h a t  morning and 

t h e  n s x t  ( J u l y  24 sad J u l y  25.) Sometime on J u l y  25, 

t h e  l a r g e  number people 

many s t r a n g e r s  were on .the h i l l ,  t h e  top of burrow 505 was 

crushed i n .  F o r t u n a t e l y  when I discovered i t  e a r l y  t h e  next  

morning and excavated t h e  burrow I found t h a t  it had been . 

vacated  sometime t h e  day before .  

The t h r e e  young i n  505 were n o t  t h e  l a s t  t o  l e a v s  t h e i r  

homes. TLJO f a m i l i e s  i n  t h e  300 group remained u n t i l  J u l y  29. . 
Of t h e  27 f a m i l i e s  of Rank Smallov~s observed n e s t i n g  o r  whose 

homes were found a . f t e r  t h e  young had l e f t ,  25 f a n i l i e s  were 

observed t o  l eave  between J u l y  3 and Ju ly  29. The o t h 2 r  two 

probably d i d  n o t  l e a v e  soonsr  than J u l y  1. If t h i s  asslmption 

i s  c o r r e c t ,  it i s  probable t h a t  t h e  b i r d s  began t o  l a y  eggs 

about the  beginning of t h e  l a s t  f u l l  wesk i n  ]Lay and t h ? t  

they  becz-n t o  h a t c h  a t  t h s  end of t h ?  f i r s t  week i n  Juns. 

According t o  Stonzr  (1936, page 195) t h e  incubat ion  pe r iod  

of 33nk Swallows i s  from 14 t o  16 days and the  t i m s  s ~ e n t  

i n  t h e  n e s t  (1936, pzge 196) ranges from 18 t o  22 days.  

FEEDING X E I T S :  A r e c o r d  -3Jas made of t h e  f  eeding of the  

young f ron  t h e  t ime t h e  a d x l t  b i r d s  zppsared i n  t h e  morning 



u n t i l  t h s  t i m 5  t h a t  a l l  was q u i e t  i n  t h e  Bank Swallow colony 

i n  t h e  evening. A l l  of t h e  r ecords  mere made from th2 burrow 

505 and were taken  a f t e r  t h e  young were a t  l e a s t  two weeks o ld .  

With t h e  except ion  of about four  hours  dur ing  t h e  a f t e rnoon  

and evenlng only one record  was made f o r  each ha l f -hour  period. 

A bar  graph f o r  t h e  number of t imss  t h e  a d u l t  b i r d s  f e d  t h e  

young has  been cons t ruc ted  using ha l f -hour  per iods  a s  a  u n i t  

of time. This may be found on t h e  fo l lowing page. ( ~ 0 t h  

a d u l t s  take  p a r t  i n  t h e  feeding  of t h e  young according t o  

Eeyer (1938, page 129) .  

It was found t h a t  a f t e r  t h e  a d u l t s  en te red  t h e  n e s t  

t h r e e  t imes betv~esn 5:20 and 5:22 A .  M. t o  remove a  f e c a l  sac 

each time, feeding  began. In t h e  n s x t  e i g h t  minutes t h e  young 

were fed s i x  t i n s s ,  probably one each  time and i n  r e g u l a r  order  

so  t h a t  each one was f e d  twice.  The young m r e  fed  r e l a t i v e l y  

f r equen t ly  up u n t i l  seven o 'c lock .  Af ter  t h a t  t h e r e  was a l u l l  

i n  the  a c t i v i t y  u n t i l  noon with t h e  except ion of one s p u r t  

between l O : 3 O  and 10:52 when each b i r d  was f e d  a t o t a l  of 

f i v e  times. 

This obse rva t ion  was one of t h e  most i n t e r e s t i n g  made 

during the  Bank Swallow s t u d i e s .  On t h i s  p a r t i c u l a r  occasion 

t h e  young were l i n e d  up a t  the  op2ning of t h e  burrow m d  wsre 

fed consecut ivs ly  and c o n s i s t a n t l y  from l e f t  t o  r i z  r h t  f i v e  

tirn3s. One break  i n  t h e  a c t i v i t y  v;as caused by t h s  f l y i n g  of 

a  Kingj i rd ovzrhead whereupon ons  of t h e  a d u l t s  gave a 

warning c a l l  and t h s  t h r e e  young sv!alloy:,-s s c u r r i e d  backwards 

i n t o  t h e  n 5 s t .  A minute l a t e r  f e e d i n g  v:as resumsd i n  t h e  

usual  nznner, the  a d u l t  perching on a p r o j e c t i o n  a t  t h s  mouth 





of t h e  burrow a few inches  away from the  young. Sometimss 

t h e  one t o  be f e d ,  with coaxing, came forward t o  t ake  t h e  food, 

b u t  usua l ly  t h e  pa ren t  went t o  t h e  young wi th  it. ( I  have 

observed 'on  o t h e r  occas ions  t h a t  the  a d u l t  b i r d  paused f o r  a 

few seconds a t  t h e  e n t r a n c e  of t h e  burrov as though it were 

t r y i n g  t o  coax t h e  youcg t o  come forward. from th2 i n t e r i o r  

t o  t a k e  food. On occas ions  t h i s  a c t u a l l y  occurred and 

f r e q u e n t l y  a f t e r  a f e w  seconds it  would e n t e r  t h e  burrow, 

reyiiain t h e r e  from two t o  s i x  seconds and then l e a v z . )  

My observat ions  showed t h a t  feeding slackened towards  

noon. No r e c ~ r d s  were made from 12:OO noon t o  12:  30, but 

from t3en  on it cont inusd  moderately averaging a 

t o t a l  of f o u r  t o  f i v e  t i n e s  each hour u n t i l  it rezched a peak 

between 5:30 and 7 : 3 0  of seven t o  e i g h t  t i n e s  i n  a ha l f  an 

hour. Feeding slackened a f t e r  7 : 3 0  b u t  cont inued r i g h t  up 

u n t i l  t h e  t i m 2  t h a t  a c t i v i t y  ceased e n t i r e l y ,  about  8 : 3 0  F. M. 

on July 17 and 8:02 on J u l y  23. No young were e v s r  observed 

t o  'oe f ed  ou t s ide  of the burrow. 

FLYING RANGZS 

TI-le study of th3 t e r r i t o r y  over 'tihich this n a s t i n ~  grous 

of Eank S;~:alloy;~s ranged f o r  food ViaS an i n t e r e s t i n g  one. A 

d e s c r i p t i o n  of th2  a r e z s  i n  t h e  v i c i n i t y  of t h e  bank f i r s t  of 

a.11 w i l l  h e l p  you t o  p i c t u r 2  them. k map of t h e  a r e a  

appears on ihs n s x t  p a ~ e .  

Ths bank i n  which t h e  swallov?s viere n e s t i n g  was loca ted  

on t h s  s i d e  of a  h i l l  p a r a l l e l  t o  and r i s i n g  f o r  mors than  

100 f e e t  above th2 south  shore of South F i s h t a i l  Say on 

Lake D ~ u g h l a s .  The h i l l  cont inued t o  the  e a s t  and a s s t  of the  
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n e s t i n ?  s i t e  l e v e l i n g  o f f  a  q u a r t e r  of a  mi le  t o  the  e a s t  and 

cont inuing f o r  about  t h a t  d i s t a n c e  t o  t h e  west.  To t h e  n o r t h  

t h e  l ake  mas 300 f e e t  away and j u s t  over  t h e  edge of t h e  bank 

t o  t h e  sou th  w a s  a l e v e l  a r e a ,  wooded except  f o r  a b a l l  

Ciamond t o  the  n e a r  south-west, ex tending  f o r  one-eighth of a 

mile b5fore s l o p i n g  downward i n  t h e  d i r e c t i o n  of Burt  Lake. 

D i r e c t l y  below t h e  bank on t h e  shore  of South F i s h t a i l  

Bay Kere two occupied Purple  IJar t in  houses which appeared to 

e s t a b l i s h  a n o r t h e r n  boundary f o r  t h e  Bank Sv:allows. An 

occas ional  i n d i v i d u a l  f lew out  over t h e  l ake ,  and al though I 

ngver observed t h e  Mart ins  d i s t u r b i n g  t h e  Eank Swallows, few 

swallo~vs ventured  more t h m  250 f e e t  n o r t h  of t h e  nes t ing  area .  

Usually they  f  l s w  i n  groups of a h a l f  dozen and more, 

y e t  those t h a t  ventured  t o  t h e  e a s t  more than  100 f e e t  seldom 

~2xceeded a p a i r  o r  someti i i ;s~ an i n d i v i d u a l .  T3ese appeared t o  

f l y  off  f o r  d i s t a n c e s  g r e a t e r  than a  q u a r t e r  of a  mile.  The 

same was t r u e  of f l i g h t  t o  the  south;  nevs r  more than  an 

occas ional  p a i r  o r  an i n d i v i d u a l  ventured  i n  t h a t  d i r e c t i o n  and 

then  a t  l e a s t  t o  t h e  oppos i t e  s lope .  

The g r e a t  ma jo r i ty  of t h e  f l y i n g  was e i t h e r  i n  t h e  c lose  

v i c i n i t y  of t h e  n e s t  j u s t  nor th  of t h e  embankmznt o r  e l s e  t o  

the  west f o r  a  2- i s tznce  of seldom more tkan  775 fe'3t, aga,in with 

a  fev  except ions  a s  mentioned above. Kore f r s q u e n t l y  they would 

r e t u r n  z f t s r  f l y i n g  300 t o  350 f e 3 t  

These ranzes  inm2diately aroused a number of ques t ions  

which I b s l i e v e  can be q u i t e  s a t i s f a c t o r i l y  answered. 

Since i n s e c t s  t h z t  make up t h e  food of t h e s e  b i r d s  a r e  

pr imar i ly  borne up by r i s i n g  c u r r e n t s  of a i r  t h s  s~a . l loms  



would n a t u r a l l y  be f o u n d e l o n g  t h e  n o r t h  embank~ent  of t h e  

h i l l  where winds corning o f f  Lake Douglas would be thrown 

upward. That t h e r e  must q u a n t i t y  of i n s e c t  l i f e  

borne up by t h e  r i s i n g  a i r  c u r r e n t s  over t h e  t o p  .of t h e  h i l l  

w a s  i n d i c a t e d  by t h e  numbers of Nighthawks feeding  t h e r s ,  y e t  

t h e  Bank Swallows ignored t h a t  f eed ing  ground. A l o g i c a l  

e x p l a n a t i o n  of t h i e  f a c t  mas suggested by Reece I. S a i l e r  i n  

tha t  t h e  swallows p r e f e r r e d  t o  f l y  i n  r i s i n g  c u r r e n t s  of a i r .  

I t  c e r t a i n l y  would be much e a s i e r  f o r  them which should make 
I 

t h i s  an important  p o i n t  t o  consider .  If t h i s  t h e e r y  be 

c o r r e c t ,  the  l a c k  of r i s i n g  curr.ents t o  t h e  south  pznd t o  t h e  

e a s t  would l i m i t  those  d i r e c t i o n s  of f l i g h t  f o r  t h e  swallows. 

Varying weather c o n d i t i m s  d i d  n o t  n o t i c e a b l y  a f f e c t  the 

a l t i t u d e  o r  numbers of swallows f l y i n g .  During two hard  but  

b r i e f  r a i n  storms observat ions  w s r s  made but  they were 

considered too b r i e f  t o  al low any d e c i s i v e  conclusions.  Any 

d i f f e r e n c e  t h a t  might have occurred was n o t  e a s i l y  recognized. 

B QTDING 

A s  the  o p p o r t u n i t i e s  presented  themselvgs I banded a t o t a l  

of 19 3ank Smallows. A l l  were j u v e n i l s s  bu t  one. I n  some 

c a s e s  b i r d s  t5at wsre about  t o  f l y  but under normal 

circumstances mould not  have l e f t  t h e  n e s t  visre f r i g h t e n e d  

ou t  by my d a i l y  i n s p e c t i o n s .  T'kese birds v~Pre f r equgn t ly  

captured  i n  v2rhous p a r t s  of the  camp a f t s r  having f lo -~ in  a 

few hundred f e e t  and then  plopped down unable t o  continue 

f u r t h e r .  T3ey were bandsd and m t u r n e d  t o  a  burrov;, their 07:in 

when poss ib le  t o  ds ts rmine  i t .  nTo b i r d s  : e r e  e v e r  found dead 

i n  t h e  burrows but one v:as found dgsd on one of t h s  camp roads.  



Two banded j u v e n i l e  b i r d s  were found hopping around camp 

a f t e r  they had been re tu rned  t o  t h e  bank, so  an a t tempt  was 

made t o  r a i s e  t h e s e  i n  c a p t i v i t y .  They t h r i v e d  we l l  f o r  two 

days on a  combination of hard b o i l e d  egg yolk and r i c e  c r i s p i e s ,  

4 
w e l l  moistened wi th  water.  One of t h e  young had t o  be force-  

fed  b u t  t h e  o the r  a t e  t h e  food from t h e  t i p  of t h e  f i n g s r  and i 

t r i e d  t o  e a t  t h e  f i n g e r  too.  On t h e  second n i g h t  t h e  weather 

became too coo l  f o r  tkl3m i n  t h e i r  improvised n e s t  and they  

d i e d  of exposure. 

Another young b i r d  captured on J u l y  19 was re tu rnsd  t o  a 

n e s t  which I was q u i t e  su re  was h i s  own, number 214. This n e s t  

was found empty two days l a t e r  wi th  t h r e e  inches of entrance 

caved in .  On the l a s t  morning t h a t  I weighed t h e  young i n  505, 

J u l y  25, I found four  young b i r d s  t h e r e  i n s t e a d  of t h r e e  and it  

mas t h e  four th .  I t  was observed t o  f l y  f r o m  505 l a t e  t h e  

morning before .  E i s  weight was 12.14 grams on Ju ly  25, low f o r  

a juveni le ,  so he probably had a  d i f f i c u l t  time g e t t i n g  food 

u n t i l  he made h i s  home in -505 .  He l e f t  t h e  burrow with 

t h e  o the r s  t h a t  same day. 

Two i n t s r e s t i n g  and s i a i l a r  observa t ions  were nade on sorfie 

unbanded juvon i l ?  t i r d s .  l8',%ile checking ihs n e s t s  on3 

af ternoon a young b i r d  l e f t  a  burrov: and flew off toward the 

west.  "hen about 200 f e e t  a-viay a  Kingbird d a r t e d  from a  

nsar-by t r 2 e ,  caught t h e  b i r d  i n  i t s  c l av~s  and dived t o  t h e  ground 

wi th  it leaving  i t  immediately. -,';hen I found i t  thrsv? minutes 

l a t e r  i t  wzs hopping aroun5 on t h e  ground appar3nt ly unharmed. 

I t  was too young t o  be a b l e  t o  f l y  f u r t h s r .  



Two weeks l a t e r  a young bird w a s  found t h a t  had bzen 

severe ly  pecked on t h e  head d e s t r o y i n g  one lobe  of t h e  1 

b r a i n  and causing it l o s s  of i t s  sense of balance.  I t  seems 

very p o s s i b l e  t h a t  t h i s  b i r d  s u f f e r e d  a f a t e  similar t o  t h e  one 

some days e a r l i e r .  

HOMING EXPZFIIEENT 

D r .  P e t t i n g i l l  w a s  very  much i n t e r e s t e d  i n  an experiment 

t o  t e s t  t h e  "homing i n s t i n c t s "  of t h e s e  Bank Swallows. To 

do t h i s  r equ i red  f i r s t  of  a l l  cap tu r ing  t h e  b i r d s ,  then  

marking them, and f i n a l l y  ta-king them some d i s t a n c e  before  

s e t t i n g  them f r e e .  

To t r a p  thz b i r d s  a trammel n e t  f i v e  f e e t  wide and 

twenty f e e t  long was used. This n e t  was made up of a  s e r i z s  

of t h r e e  meshes s i d e  by s ide .  The middle por t ion  was made of 

a s t rong,  l i g h t  weight S lack  th read  with a  mesh about th ree -  

f o u r t h s  of an inch square.  O n  e i t h e r  s i d e  of t h i s  vdas a n e t  

made of h3avy b lack  cord i n  squares  t h r 2 e  inches across .  

On Ju ly  1 2  the  t r a ~ m e l  n e t  mas plzced i n  f r o n t  of t h e  

n e s t s  of the  100 and 200 s e r i e s .  I n  a per iod of f i v e  minutes 

four  a d u l t s  ar?d one juven i l e  ve re  cauglit. Kany o t h e r s  were 

f l y i n g  back and f o r t h  i n  f r o n t  of t h e  n e t  obviously wanting 

t o  g e t  through t o  t h s  burrows b u t  too  vlery t o  t r y  t o  f l y  

through i t .  

On2 a d u l t  esceped mnen untarlgilng those caught i n  t h s  n ~ t .  

The rzmaining four  were marked i n  a mannzr s i m i l a r  t o  the 

rn l r ee  Sparrows marked by ?:arguerite Za>urngs.rtnsr (1938, pags 124.) 

It was v a r i e d  s l i g h t l y  by g lu ing  a conspicuous white  f e a t h e r  



t o  t h s  t i p  of t h e  swallow's t a i l  r a t h e r  than  t o  t h e  uppsr t a i l  

c o v e r t s .  Fastened i n  t h a t  way I could p ick  out  t h e  b i r d  from 

below when i t  was f l y i n g  i n  t he  z i r .  

-An hour z f t e r  t r app ing  t h e  f o u r  b i r d s  they mere taken 

i n  p z i r s  i n  two c losed  boxes f o u r  mi les  by road toward ths  

e a s t .  "ere t h e  juven i l s  and one a d u l t  were f r e e d .  The a d u l t  

l e f t  my hand with a  despera te  j e r k  l e a v i n g  t h e  white  f e a t h s r  

and two t a i l  f e a t h e r s  behind. It  s t a r t e d  o f f  d i r s c t l y  i n  a 

wes te r ly  d i r e c t i o n .  The vanes t o  which t h e  white f e a t h e r  was 

a t t a c h e d  i n  t h e  juveni le  were p r e t t y  w e l l  broken. The l a c k  

of r s t u r n s  from t h i s  p a i r  a r e  probably expla ined  f o r  these  

reasons .  

The second p a i r  of swallows, both  a d u l t s ,  a f t e r  f l y i n g  
// 

around f o r  a  minuts o r  two from a  spo t  A v t s .  mi les  from t h e  

n e s t i n g  s i t e  by road headed toward t h e  west. The t i m s  was 

2:45 P.E. 3ack a t  t h e  n s s t i n g  s i t e  a t  5 F.q. when I f i r s t  

looked t o  s e e  i f  t h s  b i r d s  had re tu rned  one of t h i s  p a i r  was 

observed f l y i n g  v:ith t h e  f l o c k .  It f l sw around i n  a  norrnal 

f a s h i o n  occas iona l ly  b i n g  pursusd by one o r  t w o  o t b e r  swa1lov:s. 

I watched u n t i l  6:15 I?. M. but  d i d  n o t  s e e  t h z  second. Homev2r, 

a t  6:35 v:l:en I re turned  both sV:allovrs of t ' n i e  second group 

YJere f l y i n g  around i n  search  of food. 

A ?leek l a t e r  I again p u t  up t h e  trammel n e t .  ~h$sum 

t o t a l  c a t c h  a f t s r  tv~sn ty  minutes was f o u r  juven i l e  b i r d s .  

A l l  were caught t r y i n g  t o  l2ave t h e  burr'ows. This f a c t  

p a r a l l e l s  s t o n e r ' s  sxps r i ences  t h a t  once a Eznk Znzllow i s  

t r appsd  I t  becomes a  very d - l f f i c u l t  t a s k  t o  t r a p  it  a ~ a i n  

wi th in  a s h o r t  per iod  of t i m s .  !.!any a d u l t s  f lew about i n  f r o n t  



of the n e s t  t h i s  second t ime,  b u t  would n o t  t r y  t o  go 

through t h e  n e t .  

Of t h e  f o u r  young captured  ons mas bandee and r e t u r n e d  t o  

h i s  burrow. H e  was too  weak t o  f l y  vs ry  far .  This  b i r d  was t h e  

one found i n  505 s i x  days l a t e r .  The o t h e r  t h r e e  were 

marked wi th  feath9r-s, two having f e a t h e r s  t h a t  were r e l a t i v e l y  

s h o r t  and broa.d, t h e  o t h e r  one which was long and s lender .  

Tkiese b i rds  were t aken  west i n  covered boxes, and two of them 

msrs r e l e a s e d  about f i v e  mi les  away by road. The t h i r d  swallow 

I1 was r e l e a s e d  about one m i l s  away from camp a s  t h e  crow f l i e s . "  

The r e t u r n  of these  b i r d s  w a s  watched f o r  upon immediate a r r i v a l  

a t  the  B io log ica l  S t a t i o n  a t  3 : 0 0  P. 14. Nothing b?as seen of 

any o t  them t h a t  day o r  t h e  n s x t .  A t  1:12 P. TJ. almost two 

days l a t e r ,  while an observer  t a k i n g  n o t e s  on feed ing  s a w  

one of t h e s e  b i r d s  fly o v w  t h e  h i l l  from t h s  south .  The 

binoculars  were n o t  a v a i l a b l e  so it  could not  be determined 

from vihich of  t h e  two d i s t a n c e s  t h e  juvsn i lg  svallow re tu rned .  

From a numbsr of d e s c r i p t i o n s  it was suspsc tsd  t o  be t h e  n s a r e r  

of t h s  two. From t h e  t i m 3  of i t s  r e t u r n  u r , t i l  1:45 P. IL. t h e  

young b i r d  was 9ursued m e r c i l ~ e s l y .  It f ounC r e s t  only by 

flying i n t o  a burrov?. "%en i t  f l sw out  and away it soon re tu rned  

pursued by a t  l 2 a s t  e i c h t  t o  ten o t h e r  Eank SvmlloT~:s. I t  was 

l a s t  sesn f l c ~ i n g  away a t  1:45 F. li. 1;othing was se3n of th2 

o t h e r  c i r d s .  

Dus t o  t h e  advancement of th5 season and t h e  l a t e  d a t e  a t  

which t he  obss rva t ions  and experiments vrers bzgun t k e r e  wae 

l i t t l s  o g p o r t u ~ i t y  f o r  f u r t h e r  study i n  t h i s  f i s l d .  35 fo re  any 



conclus ions  from such an experimsnt can bs drawn a  number 

of e x p e r i ~ 5 n t s  wi th  more v a r i e d  conclit ions w i l l  have t o  be made. 

An i n s p e c t i o n  of t h 3  burrows l a t e  one evening shomed t h a t  

on ly  juven i l e  b i r d s  were occuping them so  t h a t  apparen t ly  t h e  

a d u l t s  p i c k  o u t  some s p o t  t o  r o o s t  as do Robins and some 

o t h e r  -birds. Observat ions mede i n  t h e  e a r l y  morning shomed t h a t  

t h e  a d u l t s  mere n o t i c e d  f i r s t  of a l l  when they were. a l ready 

f l y i n g  around. They could n o t  have l e f t  t h e  burrows wit-hout 

having been seen. Observations made a few days l a t e r  of 

s a a l l o ~ s  c o l l e c t i n g  b e f o r e  migra t ion  led me t o  b e l i e v e  t h a t  

they p ick  o u t  some t r e e s  i n  a wooded a r e a  near  a t  hand. 

I never observed a d u l t  Bank Sv~allows perching i n  t h e  

v i c i n i t y  of t h s  burrows exc2pt t o  feed t h e  young. Young b i r d s ,  

though, were r e g u l a r  customsrs of a  p a i r  of e l e c t r i c a l  wires  t h a t  

r an  d i r e c t l y  up over  t h e  hi.11 a t  t h e  n e s t i n g  1oca.tion and a,lso 

of p l a n t  r o o t s  p r o j e c t i n g  from t h e  bank. 

.4n unusual obse rva t ion  was made i n  rega.rd t o  Surrov~s  

105 and 107. O r i g i n a l l y  t h e r e  was one b i r d  i n  t h e  f i r s t  a.nd 

th ree  i n  th2 second, y e t  one af te rnoon I found t h z t  t h e  sand 

s ~ r t i t i o n  had crumbled away bstlt/een them and t h e r e  were two  

b i r d s  i n  each burrovl. '!bile. I watched f o r  a  few seconds 

one b i r d  xov2d fr.om 105 bzck into 107. 

It  Fas obvious dur ing  th3  fesd ing  of the  young t h a t  

Eank S ~ a l l o a s  a r e  c o l o n i a l  i n  t h 2 i r  feeding h a b i t s  a s  we l l  

a s  i n  t h 2 i r  n e s t i n g  h a b i t s .  I t  v;as a  g e n z r ~ l  r u l z  t h a t  tky a d u l t s  



would f e e 5  t h e i r  young a t  one t i n s ,  a l l  l eave ,  and then 

r e t u r n  a s  a group, some a r r i v i n g  a  l i t t l e  ahead and behind 
,I 

t h e  peak of ac t i ; i ty  wi th  an occas iona l  i n d i v i d u a l  corning 

i n  between'times. Eut feeding  seemsd t o  be c a r r i e d  on Fn 

r e g u l a r  cyc les .  

The only enemy of t h e  Bank Swallows which I observed, 

excluding t h s  Kingbird inci t ient ,  w a s  t h e  c o l l a p s i n g  bank. 

O f  a l l  t he  Bank Swallows nes t ing  i n  t h e  a r e a  I have records  of 

only t h r e e  t h a t  met d e a t h  Sy be ing  bur ied .  One was the  

incubat ing  a d u l t  a l r eady  msntioned. 

It i s  impossible t o  t e l l  whethsr t h e  swallows w i l l  

r e t u r n  and n e s t  t h e r e  r e x t  ysar .  The bank i s  f a l l i n g  avay t o  

a  much g r e a t e r  e x t e n t  i n  some a r e a s  than  i n  o t h e r s .  If any 

s h e e r  drops remain next  y e a r  I mould n o t  be s u r p r i s e d  t o  see 

t h e  swallows again.  



PART I1 

BANK SIRALWF MIGISATION 



THZ FLOCKING AREA 

On J u l y  29 t h e  l a s t  two of t h e  Bank S ~ a l l o w  burrows 

were vaca ted ,  and on t h e  morning of J u l y  50 t h e  swallows wzre 

a l l  gone. Not one of probably 150 a d u l t  and juven i l e  swallows 

remained. These b i r d s  d i d  n o t  l e a v e  a l l  a t  once but  r a t h 5 r ,  a 

few a t  a t ime.  On Monday, Ju ly  28, t e n  b i r d s  were observed 

f l y i n g  around excluding t h e  young i n  t h e  burrows. 

O n  J u l y  23 a  c o l l e c t i n g  p l a c e  f o r  smalloms about t o  

migra te ,  with about 500 swallows a l ready  t h e r e ,  was a c c i d e n t a l l y  

discovered.  It iyas loca ted  3: miles  by road t o  t h e  south  and 

e a s t  of t h e  Unive r s i ty  of ELichigan Bio log ica l  S t a t i o n  on t h e  

e a s t  shore of S u r t  Lake. The b i r d s  were c o l l e c t i n g  ou t  on a 

southward p r o j e c t i o n  i n t o  B u r t  Lake c a l l e d  Greenman's Po in t .  

I t  was l2arned t h a t  smallows had been c o l l e c t i n g  a t  t h i s  p lace  

j u s t  previous  t o  t h e i r  f a l l  migra t ion  f o r  many y e a r s .  

The a r e a  vahere t h e s e  b i r d s  ga thered  was q u i t e  open f o r  500 

f e e t  t o  t h e  nor th ,  2,00 t o  t h e  e a s t ,  1000 f e e t  t o  the  

south  arrd t o  the  west 120 f e e t  w a s  t h e  shorb  of S u r t  L,alce. 

I n  a l l  d f r e c t i o n s  but  Viest were wooded lands of vary ing  

d e n s i t i e s .  Tv~o l a r g e  t r e e s ,  a,nd E l m  2nd an Oak, stood out  

a lone about 100 f e e t  e i t h e r  s i d e  of t h e  wires  on chich  t h e  

b i r d s  were f i r s t  observed t o  be perching.  The wires  ran  

s l i g h t l y  north-west by south-ea-st ,  p a r a l l e l  t o  the  l a k e  s?:ore, 

and from 20 t o  25 f e e t  above t h e  ground. 

-hithough t h e  numbsrs of b i r d s  t h e r e  va r i ed ,  t h e  propor t ions  



of 6p8cie8 were n e a r l y  alwzys the  s a m ~ .  Bank S ~ a l l o v ~ s  h e a v i l y  

predominated, making up a t  l e a s t  70% of t h e  t o t a l  number of  

b i r d s .  The majo r i ty  of the  r e s t  were Rough-winged and Tree 

Smalloms equa l ly  propor t ioned,  and t h e r e  were a l ~ #  

juveni le  and a d u l t  Purp le  E a r t i n s  p resen t .  
va f e w  

I watched very  c a r e f u l l y  expect ing t o  f i n d  soms o t h e r  

spsc ies  of swallows wi th  t h e  group. On t h e  very l a s t  day t h e  

b i r d s  occupied t h e  a r e a  a juveni le  C l i f f  Swallow Tas found among 

them. On another  occas ion  a p a i r  of 3arn  Swallov~s were found there .  

They were f r e q u e n t l y  seen  i n  t h e  neighborhood so it w a s  d o u b t f u l  

t h a t  they would con t inue  south with them. Although Purple  

Martins were always p r e s e n t ,  they seemed t o  r e a a i n  as a group 

separa te  from t h e  o t h 5 r s .  

:"hen I first discovered  t h s  g a t h s r i n g  of t h e s e  b i r d s  I 

learned  t h a t  they  had a l ready been the re  f o r  two o r  t h r e e  days, 

s ince  July 20 o r  J u l y  21. They increased  i n  number t o  a 

maxinum of about 1100 on J u l y  26 and g radua l ly  tapered  o f f  

u n t i l  th2  l a s t  t h a t  were seen on August 9 numbered &out  125. 

The b i r d s  used t h i s  a r e a  f o r  a pproxirnately t h r e e  ws2ks.  

The numbers of swallov~s var ied  from day t o  day. The 

observat ions viere t a k m  a t  a  t i n 3  of t h e  day v:hsn the  bird-s 

usual ly  s taysd  f a i r l y  c los2  t o  the  f l o c k i ~ g  a r ? z .  This mas 

from 10:OO 4. 7.'. t o  aSout 5 F. 1,'. Alt,houzh I have no d e f i n i t e  

proof ,  I a m  lqd t o  b e l i 2 v e  t h a t  t h e r e  was a  r e z u l a r  t u r n o v l r  

i n  the  b i r d s  I found t h e r e .  



DAY BY DAY WEIGHTS OF THE BANK SWALLOWS NZST 505 -- 
(Showing individual  gains  and l o s s e s )  

DATE 41-45166 41-45167 41-45168 

JULY m I G H T  GAIN T,*E I GH T GAIN FZIGHT GAIN AVTR4GE 
I N  GRAYS OR LOSS I N  GRAMS OR LOSS IN GR-US OR LOSS GAIN OR 

LOSS 

25 Sanded Sv:allow No. 41-45159 12.14 



DAILY ROUTINE 

By gcc ident  I d iscovered  t h a t  t h e  swallows d i d  n o t s e n d  

24 hours  a day a t  t h i s  f l o c k i n g  a r e a ,  Purple  K a r t i n s  exc5pted. 

A s  I have j u s t  i n d i c a t e d ,  by 10:OO A. M. i n  t h e  morning 

a l l  t h e  b i r d s  t h a t  would be t h e r e  f o r  t h e  day were perched 

on t h e  te lephons  wires  o r  f l y i n g  w i t h i n  a  r a d i u s  of an 

e i g h t h  of a mile.  On t h e  wi res ,  almost without  except ion,  

they always faced west .  -Occasional ly a l a r g e  p @ r t  of t h e  f l o c k  

would l eave  t h e  wi res  wi th  a g r e a t  d e a l  of c h a t t e r i n g  and 

f l a p p i n g  of small  wings. They would feed  f o r  a minute o r  

r e t u r n  and s e t t l e  on t h e  wires  again .  T h i s  would l z s t  

u n t i l  f i v e  o r  six o ' c l o c k  i n  t h e  a f t e rnoon   hen the  g r e a t  

m a j o r i t y  would f l y  o u t  over  t h e  f i e l d s  t o  t h e  e a s t  and 

occas iona l ly  over t h e  l a k e  t o  t h e  west t o  search  more 

d i l i g e n t l y  f o r  food. Xvery once i n  a  while  some would r e t u r n  

t o  t k e  wires  t o  perch f o r  a  s h o r t  time. 

On J u l y  24 t h e  swallows were watched from about 7:30 F. IJ. 

u n t i l  da rk .  Over 1,000 swaZlons were t h e r e  a t  7:30 F. ?A. 

b u t  by 7:40 some had a l r e a d y  begun t o  f l y  o f f  towards t h s  e a s t ,  

th2  neighborhood of t h s  n o s t  heavily viooded a r e a  which borde r s  

F o n t i n a l i s  Run, h a l f  a m i l 2  auay. In t h e  two l a r g e  t r e e s  

bes ide  t h e  road some began t o  look f o r  perching p l ~ c e s .  The 

K l m  towards t h e  l e k e  se29ed t o  be  p r e t t y  veil con t ro l l$d  by 

t h e  Purple  Mart ins ,  s s  f e ~  sought out  p2rches t k r s  and many 

t h s t  d i d  l s f t  l a , t s r .  It  was observed t h s t  those  s e t t l i n g  i n  

t h e  t r e e s  nea r  a t  hand mould perch a while  accompanied by a 

g r e a t  d e a l  of c h a t t e r i n g  e s p e c i a l l y  on the  p z r t  of the  gurp le  



Mart ins .  Af ter  a few minutes a l l  would k a v 9  t h e  t r e e  i n  

a  b u r s t  and begin t h s  s e t t l i n g  procedure a l l  over  again.  

This  continued from t h e  t ime t h e  b i r d s  began searching  f o r  

perches u n t i l  8 :09  wken it happ3ned f o r  t h e  l a s t  time. 

By 8 : 2 2  t h e  l a s t  Furple Mart in  had qu ie ted  dorm and t h e  l a s t  

of t h e  swalloms was seen when t h r e e  f lew ch i rp ing  overhead 

t o  t h e  southeas t .  T o w a r d  t h e  e a s t  before  t h e  s w a l l o ~ s  s e t t l e d  

down i n  t h e  neighborhood of F o n t i r a l i s  Xun I could see them 

f l y i n g  around h igh  i n  t h e  a i r  apparen t ly  a f t e r  rood. 

The appearance of t h e  b i r d s  i n  t h e  morning was probably 

t h e  r e v e r s e  of t h e  procedure of the n igh t  before .  ',%en they  

were f i r s t  observed a t  7 : 3 0  A,! M. t he  ma jo r i ty  of t h e  swallows, 

excluding t h e  Furple  Mart ins ,  were found f l y i n g  low, usua l ly  

l o n e r  than  t h r s e  f s 2 t ,  over t h e  f i e l d s  t o  t h e  e a s t  of t h e  

wi res ,  again i n  search  of food. By 8 : 3 0  and 9:00 A. I!. t h e  

a p p e t i t i e s  of most of them had been s a t i s f i e d  m d  they could be 

found i n  t h e  usual  p lace .  

Id ISCELLAWOUS OBSERVATIONS ------ --- 

iyhen p l rch ing  t h s  b i r d s  se-rn2d t o  have t e r r i t o r i e s  of 

t h e i r  own and they mould squabble v i o l e n t l y  a t  a.n in t rud ing  

n5ighbor.  T h i s  a r e a  usua l ly  extended two inches e i t h e r  s i d e  

of t h e  b i r d s ,  but  son3timss I saw tksm perched with an inch and 

l e s s  between them. -4lthough a  l a r g e  humb3r of t h e  3ank, 

Rough-winged and Tree S v ~ a l l o v ~ s  were juveni l9s ,  I nSver 

observed then being fed  by a d u l t  b i r d s .  I d i d  observe,  ho:.:ever, 

dur ing  t h e  f i r s t  couple days of obss rva i ions  t h a t  some juven i l e  

Purple  Kar t ins  x e r e  being f e d  by a d u l t  b i rds .  



Had I thought i t  t o  b3 p o s s i b l e  ons of my obse rva t ions  

would have lejdd me t o  b e l i s v e  t h a t  many of the  s~ra l lows  had 

b2en e x e r c i s i n g  t h e  r i g h t  of t h e i r  name a t  a  nearby tavern .  

On more than  one h o t  day when I came upon the  b i r d s  I found 

them s i t t i n g  t i t t e d  over on t h e i r  s i d e s  a t  a p r e c a r i o u s  angle  

with beaks open and wings and t a i l  ou t s t r e t ched .  It i s  t h e  

c l o s e s t  t h i n g  t o  i n e b r i a t i o n  i n  animal l i f e  t h a t  I have e v e r  

seen. D r .  P e t t i n g L l l  suggested t h z t  t3e  b i r d s  were probably 

sunning t?iemselves. Judging from t h e  f a c t  t h a t  t h i s  occurred 

on the  much warmer days I would guess t h a t  it was e i t h e r  t h a t  

o r  an a t tempt  t o  keep cool .  I n  regard  t o  t h i s  l a t t e r  theory ,  

though, I d i d  n o t  observe a  r u f f l i n ~  of t h e  f e a t h s r s .  

h o t h s r  i n t e r e s t i n g  observat ion v!as made one af te rnoon 

xhen a t  l e a s t  200 Sank, Tree and Rough-winged Swallows accompanied 

by t h s  tvio Yarn Swalloxs previous ly  mentionsd ( a d u l t s ,  I b e l i e v e )  

wsre observed down i n  t h e  d i r t  road l e a d i n 5  ou t  onto 

 ree en man's Fo in t .  This road i s  p s r z l l e l  t o  the  wires  running 

out  onto t h e  p o i n t  and j u s t  t e n e a t h  then.  Th3 b i r d s  a-ppsared 

t o  be f eed ing  bu t  i n v e s t i g a t i o n  could no t  f i n d  a s i n g l e  t r a c s  of 

z n i m ~ l  l i f e ,  no t  even the  b i r d s  f o o t   print^. Ths sv~allown 

i ~ u s t  have been p ick ing  u p  t i n y    tones and p a r t i c l e s  of sand. 

According t o  Stevens (1932, p z ~ 2  33) some very s i m i l a r  

obs5rvat ions 'were made on J u l y  23, 1931, of s o r s  southq;,ard 

migrating B a n X  S w a l l o ~ ~  s  a t  F2l ican  Rapids, "inne s o t a  and 

on anoth2r o c c ~ s i o n  i n  I;orth gakota.  I n  t h s  for.rsr czse i t  

r 2 s u l t e d  i n  t h s  d e a t h  of about 1030 of t h s  s-:;allol;;s b y  

au to rob i l e  t r a - f f i c  -3ssing along t h e  road. 



28 

DZSERTIOU OF GRZZXWB ' S P O I N T  - 
The numbers of' t h e  f l o c k i n g  a t  ~ r e s n m a n ' s  

P z i n t  began t o  d e c r e ~ s e  a f t e r  J u l y  26. O n  J u l y  31 a  r e p o r t  

was brought i n  of a  flock of over  1000 swallows perching 

on te lephone and e l e c t r i c a l  wires  over Nigger Creek, a 

d i s t a n c e  of about 3* m i l e k e  e a s t  of Grsenmanls Poin t .  

Two days l z t e r  those  s r a l l o x s  were gone. On August 8 a 

s i m i l a r  r e p o r t  f r o =  n e a r  t h e  tovm of Afton, Idichigan, 

approximately 12 mi les ,  on a l i n e  sou theas t  of Greeman 's  Poin t ,  

was made. I t  might be gusssed, s l thouzh there. i s  no way *of 

s u b s t a n t i a t i n g  it, t h a t  t h i s  was t h e  f l o c k  from G r e s n ~ a n ' s  

P o i n t ,  slowly beginning i t s  move southv:ard. 



From t h e  study of t h e  n e s t i n g  and migrat ion of t h e  

Eank Swallow a t  t h e  Unive r s i ty  of Michigan B i o l o g i c a l  S t a t i o n  on 

Douglas Lake, Cheboygan County, many i n t e r e s t i n g  observat ions  

and conclusions were made. 

1. The Eank Swallow nes ted  i n  a perpendicular  bank of well-packed 

e a r t h .  

Bank Swallows mere c o l o n i a l  i n  t h e i r  n e s t  h a b i t s .  

Eank Swallow burrows o r i g i n a l l y  were ovular  i n  shape and t h e  

depths  of t h e  burrows v a r i e d  i n  d e p t h  from 2$ t o  39 inches ,  the 

occupied burrow averaging about 22 inches.  

The cons t ruc t ion  of many burrows was never completed due t o  

obstacles:  ( rocks )  i n  t h e  way of t h e  digging swallow. 

Bank Swallows apparent ly bsgan incubat ing  wken the  f i r s t  egg 

was l a i d .  By Ju ly  5, 1941, a l l  of t h e  eggs were hatched. 

The f e a t h 5 r  s h a f t s  f i r s t  appeared through t h e  s k i n  a f t e r  about 

10 days. In  Bwen days more a young 3ank S w a l l ~ w  completsly 

changed from i t s  n a t a l  down t o  i t s  juv9nal plumage. 

Young E2nk Sv~allows l e f t  t 3 e  n e s t  a f t e r  a9proximately 2 1  days. 

Eank Svlallows a r e  c o l o n i a l  i n  t h e i r  feeding h a b i t s  a s  w e l l  

a s  n e s t i n g  h a b i t s .  

Adult 3ank S v ~ a l l o ~ ( ~ s  rezoved t h e  f e c a l  sacs  froni the  n e s t s  i n  

t h e  mornizg be fo re  feed-ing. 

Th2re Ere tv~o peaks of frequency of  feeding the  young, one before  

7:30 i n  the  norning, t h e  o t h 2 r  between 5 : 3 0  and 7:30  i n  t h e  evsning. 

The young 3ank S ~ a l l o s s  yiere observed being fed  i n  r e g u l a r  order .  

Fe3ding Eank S w a l l o ~ s  seldom flew f u r t h e r  t3an a  qua>rter  of a 

mile from the  n s s t i n g  s i t e .  



13. M e n  feeding they  probably p r e f m r e d  a r e a s  where t h e  food was 

most abundant 2nd where t h e  r i s i n g  c u r r e n t s  of a i r  made it 

2 a s i 2 r  f o r  them t o  f l y .  

14..Young Eank Swallows were i n  danger of a t t a c k  i f  t e r r i t o r i a l  

r i g h t s  of o t h s r  b i r d s  were in f r ing2d  upon. 

15. .Nesting a d u l t s  and j u v s n i l e  Eank Swallows w i l l -  r e t u r n  t o  ths  

n e s t i n g  a rea  i f  taken 11 and one m i l 3  r e s p e c t i v e l y  from it 

k l i n d f  olded. 

16. .Adult  Eank Swallows, a f t e r  t h e i r  young a r e  completely f ea the red ,  

do n o t  spend t k e  n i g h t s  i n  t h e  burrows, they probably r o o s t  

i n  t r e e s .  

1 7 ~ W e n  t h e  y0ur.g a r e  czgable  of f l i g h t  o r  n e a r l y  so they mzy no t  

remain i n  t h e i r  own burrow but rnzy "move i n "  w i t k ,  

family . 
18. Three swallows m p t  dea th  by t h e  f r equen t  c o l l a p s e  of small  

p o r t i o n s  of t h e  bank. 

19. Bank Swallows from many n e s t i n g  a r e a s  f l o c k  t o g s t h s r  a t  a 

comnon po in t  i n  r r e p a r a t i o n  f o r  migratory m~vernents. 

20. The p r e r e q u i s i t e s  f o r  such a r e a  a r s  probably an aburdance 

of food a n d  2 good c s r c b i n g  p lzce .  

21. Tres ,  2ou_~k-wirged ar.d EanX Cwalloms and Purple  IT?r t in :  s r e  commonly 

found i n  such a group. h e  C l i f f  STt;allon 2nd Ewo f z r n  S:-!allows 

mere ~ l s o  observed i n  t he  grouF. 

22. The nur-i=ers o f  s-::allows i n  t h i s  a r3a  v a r i e d  frcm c?ry t o  clay 

3 i t h 3 r  nors  o r  1 2 ~ s .  

23. Tke p o r t i c u l s r  f lock ing  e r e a  obeerved was used f o r  a p p r o x i n a t ~ l y  

2 1  days.  

24. Ths f l o c k i n g  srss mas used only from t h e  l e t e r  p a r t  of t?-e morning 

u n t i l  e a r l y  svsring. 



25. P o  evenings were sy;ect i n  a r o o s t  a h z l f  a r i l e  av;ay. 

26. Fesding took placo most in tgns ivg ly  i n  the e a r l y  morning and 

e a r l y  evening. 

27. 3y t h e  t ime t h e  juveni le  Bank Swallows took t h e i r  p l a c e  i n  

t h e  f l o c k i n g  group they wers conp le te lg  able  t o  f e e d  themselves. 

m-is i s  no t  always t r u e  of Furple  l i a r t ins .  - 28. Sank Swallows had t k 2 i r  i n d i v i d u a l  t e r r i t o r i e s  on perches 

dur ing  t h e  day and i n  the r o o s t s  a t  n ight .  
C 

29. The Eank, Rough-winged and Tree Swallows had a pecul . ia r  h a b i t  
7 

1 of spreading t h e i r  wings and t a i l ,  opening t h e i r  beeks a nd 
I 

s i t t i n g  a t  p r e c a r i o u s  angles under the  i n f l u s n c e ,  i n  a l l  

p r o b a b i l i t y ,  of i n t s n s e  s u n l i g h t ,  poss ib ly  a l s o  t h e  in tense  hea t .  

30. Bank, Earn,  Rough-winged and Tree Sv~alloms p ick  up t i n y  s ton3s 

and p a r t t c l e s  of sand just preceding f a l l  migrat ion.  



Barrows, Walter B. 1912. Michigan Bi rd  Li fe ,  Michigan 
-4gr icu l tu ra l  College 

Baurngartn~r,  A. Margueri te  1938. Experiments i n  Fea the r  
Marking Eas tern  Tree Sparrows f o r  
T e r r i t o r y  S tud ies ,  Bird Banding; 9: no. 3 

Beyer, Leonard K. 1938. Nest ~ i i e  of t h e  Sank Swallow, 
Wilson B u l l e t i n ,  50: no. 2 

Stevens, 0. A .  i932. Bank Swallows K i l l s d  by Automobiles, 
3 i l s o n  B u l l e t i n ,  44: no. 1 

Stoner,  Dsyton 1926. Observations on t h e  B?nk Snallow 11, 
AOrk: 43 

Stoner,  Dayton 198. Observations and Banding Notes on the  
3a-nk Swallow 111, -4wk: 45 

Stonsr,  Dayton 1928. Observations a n d  Banding Notes on t h e  
Bank Swallow I V ,  AwB: 45 

Stoner,  Dsyton 1936. S tud ies  on t h e  Sank Swallow ( ~ i p a r i a  
r i p a r i a  r i p a r i a )  (Linnaeu s )  , Roosevelt 
;';ild L i f e  Annals: 4; no. 2 



AFPENDIX 



DATA ON BANK SWALLOW NXSTS 

NZST HORIZONTAL VERTICAL 
I u U ~ E R  DEPTH DIAMETER OF DIAhETER OF OCCUPIED 

ENTRANCE E N T W C E  

Occupied 

Occupied 

Gccupisd 

Occupied 

Occupied 

Occupied 

Occupied ( ? )  

E g g s  ( 4 )  

Gccupie d 

3 3 ~ s  (5 )  

Occupied 



. DATA ON E41X SWALLO'K 133 STS . 
+ 

hX ST HORIZONTAL VmTICAL 
1;UBfBER DEFTH DI.4hETZR OF DIAMZTER O F  OCCUFIED 

EWTR4NCE ENTRANCE 

Occupied when 
col lapsed  

Occupied 

Occupie d 

Occupied 

Occupied 

Occupied 

Occupied 

Occupied 

Occupied 

Occupied 

Occupied 



NEST hJU?iBER ' NUMBER OF YOUNG DATE OF DTFARTUilE 

J u l y  16 

J u l y  17 

J u l y  20 

J u l y  1 2  

JUIY 13 

J u l y  1 6  

J u l y  2 1  

J u l y  2 1  

J u l y  2 1  

J U ~ Y  29  

J u l y  17 

J U ~ Y  2 9  

J u l y ,  20 

J u l y  17 

J u l y  16 

J u l y  2 4  

J u l y  13 

J U ~ Y  25 



SAhQING OF SANK SWALLO\?S - 
DATE - NEST - 

July  9 

J u l y  10 10 2 

J u l y  10 501 

J u l y  10 403 Found 7-14 pu t  back 403 

~ u l y  10 403 

J u l y  10 403 

J u l y  10 403 Found 7-14. Fed on egg 
yo lk  and r i c e  cr is jbies  
Died 7-16. 

J u l y  12 

J u l y  13 

JUIY 13 

J u l y  15 

J u l y  14 

J u l y  16 

J u l y  16  

J u l y  16 

J u l y  1 9  

J u l y  19  

J u l y  19 

J u l y  19 

Found 7-14, put i n  403 

Found Blanchard Lab. 
r e tu rned  t o  n e s t  214 

Found dead on 'fiest S t a t e  
S t r e e t  J u l y  16. 

Found 7-14, f ed ,  d ied  
of co ld ,  7-16. 

Found i n  505, weighed 
when banded 7- 19. 
Found 7-25 i n  505. 

Used i n  homing 
expsriment.  Band$d 
a f t e r  being caught 
i n  tra-mrnel n e t  




