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Introduction

A nest of the Ruby-throated Hummingbird (Archilochus

colubris (g}nnaeugj was kept under observation for a period

of five weeks from July 7 to August 1ll, 1947 on the Univer-
| sity of Michigan Biological Station préperty, Cheboygan
County, Michican. The work was carried on as a special
problem-vunder the direcfion of Dr. 0.S. Pettingill, gr.

Observations were made from a canvas blind erected
about six feet from the nest. Forty-nine hours were spent
in observations from the blind and several additional hours
were spent in an attempt to determine where the femalé fed and
the route which she took after leaving the nest.

- - . Nesting Site
The nest-was located in a paper birch (Betula

papyrifera) about 12 feet from the ground on a horizontal

branch extending over a road. The nest was saddled in a
small crotch of a branch-about half an inch in diameter.

The branch drooped slightly and was well pratected from

above by overhanging branches and a canopy of leaves. 1In

21l points its location agreed with the criteria set forth
by Savuvnders (1955) for humbngbird nest sites. First, it
nrojected over an onen space. It was attached to a limdb

less than an inch in diameter and this 1limb slanted slightly
downward and wés shelterad from above by a canopy of branches
and leaves. A comparison of other nesﬁing sites in the

Biological Station area méy be seen in Table #1.
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e No attempt was made to study the ecology of the
region beyond a listing of a few of the immediate plants
and the birds which were-heard drrseen in the neighbor-
hood of the blind. The trees of the imaediate area are:

White Birch - Betula Dapyrifera

Northern Red Oak - Quercus borealis

Red Pine - Pinus resinosa

Jack Pine - Pinus banksiana

Sugar Mapke- Acer saccharum

Iarge-tooth Aspen - Populus grandidentata
The shruba and ground plants are:

Sumac - Rhus glabra

" Diervilla lonicera -
Brachen fern - Pteris aqu111na
Juneberry - Ametanchier canadensis

The birds observed were:

Mourning dove - Zenaidura macroura

Flicker --Colaptes auratus

Fastern Kingbird - Tyrannus tyrannus

Least Flycatcher - Empidonax minimus

Wood Pewee - Myiochanes virens

Black-capped chickadee - Penthestes atricapillus
Brown Thrasher - Toxostoma rufum

Fastern Robin - Turdus migratorius

. T®astern Bluebi:d - Sialia sialis

10. G€dar Waxwing - Bombycilla cedrorum

11. Red-eyed Vireo - Vireo olivaceous -

12. ¥yrtle Warbler - Dendroica coronata -
13. Black-throated Green Warbler - Dendroica virens
14. Pine Warbler - Dendroica pinus

15. Ovenbird - Seiurus novaboracz=nsis

16. Bastern Cowbird - ¥olothrus ater

17. Goldftnch - Spinus tristis

18. Chipping Sparrow - Spizella passerina

- * o

One other point which might be mentioned in regard to
the nesting site is the use of dead branches for perches. 1In
both nests that were watched this suuzmer, it was noted‘that
the female made a great use of the dead bramches for perching

wnen preening or watching. Seldom did she use a branch which

was leaf-covered.
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Territory and Defense

An attempt was made to determine the territory the
female had whgnfeeding, but she-flew much too far and quickly
when she left the nest. The majority of times the bird was
observed‘to leafe through a clearing to the southeast of the
nest, but how fgr she went or where she fed I could not
determine. Hummingbirds were noted feeding at the flowers
around our cabinr(#S Blissvillg) some two or three blocks
from the nest, but observations of them here were so in-

freqﬁent that it was probably not the main feeding grounds.

buring the period of incubation, the female was observed to
feed at the base of the sumac off the fronds of the Pteris
and the leaves of the 1ow-1yihg sumac and at the flower of
the Diervilla. Occasionally, too, she would pick something
off the leaves and branches of the nest tree.

The territory she d=fended secemed to consist mainly of
the next tree. A kingbird nested in an adjoining tree and she
never scemed to have trouble with it. Several birds fed in
a nearby Juneberry and occasionally one even lit on the next
tree.

Agcoressiveness was observed only tnree times. The
evening we put up the blind, the female became very excited
and onee dived at one of the fellows helping me, picking him

on the nose. A second time she was observed to leave the

nest in pursuit of another hummingbird and a third time she
severely berated a robin that happened to light in the nest

tree. When the rokin lit on a nearby hranah, she was off in
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flash after it like an enraged bumblebee. Sne darted as close
to its head as she dared and swung back and forth like a
pendulum in front of him. The robin was obviously startled
and every time she went past his head, he would snap his

beak as though trying to catch an irritating insect. Finally
the robin left and the hummingbird returned to its nest.

- Nest and Nest-building

No observations were madévon the mating behaviour of the
husmingbird, nor was the building of the nest seen. Bent
(1940) says “that the construction is carried on by the
female alone®, listing, however, an exception noted by W.A.
Walter in 1935 in which the male did his share of work on the
 first,day. -

The nest was built of the usual materials. The outside
was covered with lichens and the bulk of the nest seemed to
be of bud sbales though it was not torn apart and examined.
The lining was of plant down and the nest was fastened.to the
branch by ;pider silk. The dimensions of the nest were 43
mm. long by 23 mm..&ﬂéﬁ. Inside diameter was 29 mm. X 20 mm.
The outside depth was 26 mm, and the inside d=pth 18 mm.

Nest construction continued during incubation with occasion-'
al bits of licnen added to the outside of the nest. The
femzle accomplished this by.placing it on the nest with her
bill. The day before the young hatched she added material to
the inside lining and at several intervals during the day she
shaped and reshaped the outline with movements of her body.

I believe the feet were used too, as the nest . would bulge

out as though her Feet were being used to tamp the sides.
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The nest is sturdy because at the end of thirty-fiveldays
of constant use the nest was in almost perfect condition.
Just what the activity of tﬁe young bird has to do with the con~
dition of the nest is hard to ascertain, but this nest with
only one nestling was in excellent éondition whilé the Eyee
nest (1947) was rolled out and flattened until it almost

looked like a pldtform rather than a cup.

Tooe_ayvin

Egé-Laying and Incubation Period |

The nest was found by Mrs. R.L. Burget at 7:00 P.¥.
on July 7th.. At that time there were two éggs in the nest.
Active observétion from a blind was starﬁed on the morning
of Jﬁiy 9th. The hatching date was July 21st. One egg did
not hatch and remained in the nest throughout the entiré
period of observation. 1It, along with the nest, was collected
on August 15th. It no longer had the pur white coloration of
the newly-laid egg, but was stained and discolored, one
end being much darker-than the other. Its measurements were
13 mm. long by 7 mm. in width. This compares well with
Bent's (1240) listing of Bendires average of 12.9 x 8.5
re, for £2 hummingbird eggs.

Tt is believed that the mest was found on the day that
the last egg was laid as it was exactly 14 days from thal~ .te
date that the first egz hatched. The egz hatched some time

between €:00 PaM. on July 20th and 10:45 A.X. on the 21st.

Mlso, if 14 days is the correct incubation period, the esg
which was infertile was the first one laid. The 1l4-day

jncubztion period was stated by Burns in 1915. (Bent, 1940)




Behavior of the Female During Incuabdbtion

Incubatibn was carried on entirely by the female
and at no time was the male observed near the nest. 1In
fact, only one méle hummingikrrd was reported during the
svrmer, and that one was about fivs miles away from the
8tation. ‘ - | _

An attempt was made to accurate in timing the feméle's
reriods " an and off .the nest. It was found that
attentiveness to thé nest increased as the time of hatching
came closer._,Thé variance in time on the nest is whown in
Table II. It is noted that on the second déy of in-
cubation, the feméle showed attentiveness roughly 54% of
the tire 2and inattenfiveness 46%. 1In contrast, on the day
before the egg hatched, the female was on the nest 76 2/3%
"as compared to 23 1/3% off. These were all morning ob-
servations. The afternoon observations wers not of long
enovgh drration to have m'ch validity.  The afternoon of
the 20th of July, she was on the nest 95.27% and off it
4.8%, ht as it rained during this tize it was not
possible to determine if thisslong period on the nest
was dve to the imrending hatching of the egg or to the rain.
The longest neriod she was on the nest was 59 minutes znd the
shortest without being disﬁurhed wz2s one minute. The average
time for the incubation period was 15 mirutes on tne nest
and four rinutes off.

The fem2le took no definite positior on the nest. 1In

a morrning I checked her facing nearly every direction of the
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compass. Nor does sne leave the nest in the same
direction each time, though usually her direction of
flight was to the southeast. She entered usually from
above and 60 the northwest éf the nest. Often, however,
there was a preliminary ibuzzing' of the blind before
she entered so I never was entirelj sure just from-whichc-
directienashe arrived. T

She was not particularly nervous on the nest despite the
fact that I was only a few feet away from it. Occasionally,
if 1 made somé movement, she would pause before coming to
the nest or before leaving the nesting a:ea to hover before
the opening of the blind and chirp rather fiercely as though
~to inform me that she wasn't particularly pleased with my
presence there. She did not seem to be frightened very
easil. Several times cars wonld go on the road underneath
the nest and she showed no more concern than a watchful eye.
If 2 person came up.the path, however, she usually left
much in advance of tham. Many times she left before I was
aware of their presence. |

Her actions on the nest were m ch as one would expect.
She shifted position often as though the one she was in
cramped her and occasionally would reshape the nest or add
raterials to it. She turned the ezzs at irregular intervals,
sometimes apparently using her feet, and at other tim=s with
her bill,

Soretimes on leaving the nest she would go only to a
clump of sumac about 15 feet from the blind wnere she would

perch on the dead branches to preen and scratch herself. .
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Then she would go down to within a couple of feet from the
ground and wo:1ld flit from place to place, obviously in
search of food. At tizes sne appeared to be getting it
from the lecaves of the lowest sumacs, then from the Pteris
and at timés she would hover at the flower of the Diervilla.
Her favorite perch when sorxebody came by was the eleétric
light wire which passed near the tou of the tree or the guy -
wire of the bPlind. Here she would watch proceedings and
still be out of danger ﬁeréelf.

The greatest activity she showed and still. the longest
period that she stayed on the nest was on July 20th, the day
before the egg hatched. §She was not particular about her
nest this day asrshe added lichens to the outside, picked
at some of those already placed aﬁd added_new down to the
inside lining. 1 could not-determins just what the raterial
was excert that I was czrtain she did have a plant péppus.
Saunders (193é) states that the plants most commonly used
in Allegany Park are ireweed, Canada Thirstle, Orange
Hawkweed, and Rattleéﬁake Root." Possible it was Hawitweed
that she used as it was “he only one of these thaf I noticed
in down 2t this time. ‘ |

I examined the nest at 8:00 PyM. the evening of the 20th
and there were still twerggs, but when Russel Burget checked
at 10:45 the following morning,‘one of the 2g2s nad hatched.

Tho e

THe Young and Its Development

I did not ma2ke 2 check of the daily prozress of the young
bird in wéight or feather developmnet, but certain differences

were obhvious even from the blind. The day of hatchning the youn™

e
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was naked except for a sparse down over the head and

back. The bill was shorted than the head and the eyes

were closed. The base of the bill was wide. On the

eighth day-the eyes were opén. They looked like

luminescent spots surrounded byconcentric rings of

leather. 1Its bill was now a little more than half the

size of the head and the upper mandible was a dark shiny

black. Pin feathers covered the head and along the sides.

of the neck down its back. On the 13th day it apjeared to

be a great deal larger and its beak was now as long as its

heéd. The head now had a varying pattern of brown and tan witk

what looked like fine broken white lines runﬁing through it.

The greenish bronze tinge was first noticed on Augst sixth,

sixteen days after hatching. On August IOth a black and

white wing pattern was observed. On Angust 10th the bird

looked like an adnlt. In fact I wasn't certain when I

first looked that the female wasn't sitting on the nest. The

green rezached its head and the feathers had>come out on

the wing so now it was entirely black. The only bare spot§

I noticed was a small area at the base of the wing, The tail

was rounded and had the black and white pattern of the adult.
Preston Smith (1937) found that the feathers of the back

becameCTreenish and the tail feathers anpeared as little

wnite sheaths on the 14th day of nest life., The wing

feathers were released from the sheaths on the last week

and no two wings unsheathed alike. Both wing »natterns seemed
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to be essentially the same on my bird though I could not
observe them very closely.

Activity of the young bird changed along with its changé
in appearance. Qn its first day the only noticeable
movements occurréd when the female came to feed. At thié
time the young bird would 1lift ité head above the tim of
the nest to receive the food. On the eighth day it was
-moving about in the neét-and bj the ninth the young was
definitely going through strétching exercises. Qreening
and picking at its body was noticeablg early in its neét
life. Wing exercises were first noted on the 13th day of
nest life.

A comparison of tnese activities with other nesting
studies made on the hummingbird here at the Station will

be noted in Table 1IV.

When the young was small it rested stretched: out
on the floor of the nest, but when it was big enough it reste&
its head on the rim of the nest or else pointed it
straignt vp in the air. On very warm days its bill ‘would
be open. As it neared the end of the nestling stage, it
sould reach over the edge of tne nest and pick at the branch
to which the nest was attached. I also noted awareness ofr
insects at this time and several times I saw it snap at an

RSP §
insect passing by the nest. Usually it missed.
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Parental Care

As during the incubation period the female took
full charge of the feeding and nest care of the young.
As can be noted in Tables  V and VI the brooding
period declined in relatively the same ﬁegree as it in-
creased during the incubation period. It will also be
noticed that brooding sto.ped on the ninth day in both
nests dtudied during 1947. ;

The feeding process was an interesting one to watch.

She would .erch on the rim of the nest with her bdail

braced zgainst the branch on which it was saddled or on the
very bottom of the next, much in the same manner as a

- woodpecker braces itself -before it enters the nest hole.

There was no begeging by the-young as is noticed in most
other birds. 1Its one reaction was to open its beak.
Stimvlation for this was usually the touch of her feet on
the rim of the n=st though sometimes the young birds
mouth would open at the sound of her winds overnead. Her |

target was the orange liring of the mouth. She would ?

first move her head from side to side and then probe the very
bottom of the young one'sthroat. When the bird was first
hatched it loo¥ed as though she would go all the way through.
A her bill wonld come out the young bird}would grasp her bil|
and both birds would go through a series of pumpings. 1
believe it is at this time that the food is passed. It may
have been that during the first few days the food is sent
directly into the throat of the young bird as the tug of war

between the young and the old bird was not noted at that

time. The number of times that she regurgitated duvuring each
feeding varied between three and seven times. At times
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it seemed necessary to prqbe the side of the young

bird's bill before he would respond by opening his mouth.

On the last day it was noticed that the young bird re-

fused the offer of food though she tried to probe its

bill. In observing Eyers nest, I noted that the young

birds 'throats secemed to be more relaxed than the one my nest.

Fot enough observations were made, however, to validate

this .

The female‘may have had something to do with nest
sanitation during the early part of the life of the nest-
ling, but later the yo ng one would evacuate over the sides

of the nest much as in the birds of prey. This evacuation

was not noted wntil ‘he ninth day. Thether the female
picked out the droppings from the nest beforehand could
not be ascertained though she did pick things from the
bottom of the nest and eat them. This could bhave been
bits of the egg shell, however, as no remnants were found
after the nest was collected. It seems improbable that a
bird 25 small as the new-born young is, could accqmplish
this type of =vacuation. Brenrt (1940) cites a reference

describing the female as laying the droppings in a row on

the next branch.

After the ninth day the female became very wary
and suspicious éompared to the incubation period and the
first eight days of nest life. Outside of feeding she was -
seldom near the young. She did not brood even during a very
heavy rain. On the 20th day, however, she azain appeared

at the nest and for awhile I thought that she would agin
start brooding. I started observing at 8:00 AM Augst
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10th and though the female was back a couple.of times,
no unusual movements were noted until 8:25 when after feed-
ing (she seemed to have more trouble than usual) she
left the nest, hovered at a leaf above the next, came back
and sat on the edge and picked something from the bottom of
the nest and ate it. Then she picked at the feathers of the
yo ng bird. She then entered the nest and half-covered
and-half shared the nest with the young. This only
lasted a moment and then she left. The youn bird went
through a series of preenings and wing exercises andithis
was the first time I heard the hum of the wings or a chirp -
from the small bifd. -She repeated this performance at
9:04 . At 9:42 she was back and this .time comuletely
covered the body-of the young bird, but only for a few
seconds. She was back at 10:55 and tnis time did not
1ea§e’the vicinity, but would perch on the nest, then
hover at a leaf and come bhack and_watch the young bird.
She left at 11:18, but was back at 11:44 and repeated
the hovering and short flights. She made 15 sories this
time wntil she *eft at 11:55. In the afternoon the per=-
formanceAwas repeated. Sometimes in her hovering she
would touch the young with her body and once she came and
sat crosswise over him. Once while she picked at his .
feathers, he returned the action by picking at hers.

1 was vnahle to observe on the next day, but at 1:42

on August 11th when H. Lewis Batts, Jr. opened the

blind to take a victure of the young bird, it rose from

the nest and left.
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Though I searched the vicinity that afternoon,
that night, and the next morning, I did not come across
the young bird or the female again. However, in the
studies made by Preston Smith (1937) and by Eyer (1947)
the young stayed around the nest for several days and were
fed by the female. Sandve (1943) was unable to locate the
" young after leaving the nest.
Discussion
Several interesting problems present themselves
. during such a study. Some of them are unanswereable
and oihers can be answered at least partly by con-
jecture. Questions that arise include:

1. Where are the male hu.mingbirds at this time?

2. How far dozs the female range in her trips for
food? 1Is her feeding territory fixed or does she vary her
feedihg grounds? We know, in part, that they visit
different parts of the Station, but whether the visits to
the babin flowers were side trips or part of & regular
path is not known.

3. Is the first food of the young bird nectar or in-
sects or hoth? There seemed to Be a difference in the
manner of feeding.

4, 1Is nest sanitation taken care of wholly by the
voiding over the nest or does the female take care of
the fecal material the first few days?

5. What purpose was shown by the'actions of the
female the day before the bird 1eft the nest? If such

actions can be attributed to birds, it definitely appeared

as thouch she was coaching or at least encouraging the bird
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to leave the nest. The fact that the bird left the next
day when the nest was approached does not necéssarily
indicate that he had not left previously or that the
coaxing she did had not stirred up the instinct in the
hird. I have n:sver seen this action described in‘the
hummingbird in print so I have no way of telling whether
this is the usual procedure or iust an idisyncrosy in'this
particular bird.

6. Did the fact that there was only one bird in the
nest speed—up its d°veloysment in the nest? Did it get the
same amount of food as both of them would have gotten had
the other egg hatched? Sometﬁing might be'significaﬁt in

the fact that the nest that was studied by Lester E.Eyer

had two birds and it took 29 days for the first one to hatch
while in this nest with only oﬁe bird there was only a 21
day nesting period. Using 14 days as an incubation period,
the first egg in the Eyer nest was laid on Lu¥y 3 compared
to July 6 or 7 for the first egg in this nest. So
the weather and fesding facilities offered to the females
were approximately the same.

7. Do dead branches answer a reguirement in the

choice of nesting site?

These and other quéstions indicate that a much more
intensive study of the nesting of the hummingbird is
necessary.

Summary

1. A nest of the Rﬁﬁy—throated Hummingbird (Archilochu<s

colubris (Linnaeus) was kept under observation from July ]

7 to August 11, 1946. The work was carried on at the
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University of Michigan Biolggical Station, Cheboygan
County, Michigan as a special problem under Dr. O.S.
Pettingill, Jr.

2. The nest was located in a paper birch (Betula

papyrifera) at the end of a slightly sl anted branch

extending over a road. The nest was saddled in a crotch
about four feet from the end of a branch about 12 feet
above the ground. It fitted the reg uirements for a
Rﬁby-throat nesting site as stated in Saunders (1936).
3. Feeding territory was not determined, but the
% only territory that the bird seemed to aggressively defend

was the nesting tree itself. Aggressivenesss was observed
three times.

4., The mest was made of a lichen covering,'bud scale
bulk, and inner lining of plant down. it.was fastened to
the branch by spider silk.. The dimensions were: outside
43 mm, long x 33 mm. wide; inside diameter was 29 mm. X
20 mm., ; outside d=pth 26 mm., inside depth 18 mm. Nest
construction was continued during‘the incubation period.

5. The nest was found on July 7, 1947 by ¥rs. R.L.
Burget. At that time there were twe eggs in the nest.

6. One egg hatched on July 21, 14 days after the nest
was located. Only one egg hatched, the other remaining in
the nest the whole period.

7. Incubating attentiveness to the nest gradually’
increased-until the day the egg hatched. The first day of

observation showed attentiveness of 54% to 46% innattentivene<s

wnile on the last day the female was on the nest 95.2%

compared to 4.8%.
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8. The female was not particularly nervous on the
nest. Xervousness seemed to incréase during the brooding
period.

9. Progress in the d=velopment of the bird seemed
great in comparison to the size of the bird at first
hatchiné.

10. Voiding was noticed. on the ninth Aay and at least
from this time on, nest sanitation was taken care of this
way. ' -

11. As the incudation period increased the time spent
by the female in brooding decreased from 62% brooding to
38% inattentiveness on the first day to no broodingAat all
on the tenth day.

12. Feeding was carried on solely by the female.
The method of feeding was by regurgitation and the young
bird was fed on the average of every 42 minutes.

13. The female showed marked attention to the nest
on the 20th-day and it appeared as though she was trying
to coax the bird off the nest.

14, The young hird left the nest at 1:42 August 11
when pictires w2re atterpted. it rose directly from the
ﬁest, and was rnot observed azain.

15. Corparison is made with several other nests
studied on the station are=a. Takles I, III, IV, V, and VI
are all tables of comparison.

16. ¥any interesting problers arise, showing a de-
finite need for an intensive study of the Ruby-throated

Humnringbird. -




Table I

A Comparison.of‘Nesting Sites in Hummingbird Nests Studied

at the Biological Station

1

~Date ! Person ﬁ!“e - - Tree Height ., Position of nest
- é .
1937 ; Smith | Quercus borealis 12° attached to side of 1limb
|
Fagus grandifolis 15 -
— R S S | e --
#1939 Duer  ,Elm 113' | Saddled on branches
; 12 less than an inch in
N S S _ 124 diameter.
1940 Prock1w Betula papyrlfera 17 Borizontal 1imbs which
L Acer saccharum 12 bent downward
1943 Sandve iBetula papyrifera 22 Branch %‘ in diameter and
— —— . saddled to a smooth limb
1947! Byer =~ Betula papyrifera 26 liStraight part of branch
1947 Hofslumd Betula papyrifera 12 EBranch in in diameter;~—

‘.
|

‘Saddled in a crotch of a
slightly drooplng branch.

4~ One of the hranches raisei slightly rather than drooped.



Table IX

Incubation Attentiveness for Hofslund Nest

Baye Time Length of - Temp.(F)

Beginning July 9

Length of o Ayer%ge Time Interval. Percent
Hourg Min.' Max, Min. | Attenf. |- Inastent Attent] Inat
July 9 AM 3 26 75 | 61 4.3 3.6 54.1 45.9
13 | A | 2 40 | 90 | 59 7.1 2.6 62.5 37.5
15 AY |1 50 80 | 63 9.1 4.4 66.3 33.6
16 | A | 2 13 88.| 66 20.0 6.0 75.1 24.8
16 | P | 1 31 1, 10.0 6.0 58,2 41,8
20 A |3 45 69 | 54 11.5 3.6 76.6 23.2
21 | a¥ | 1 10 64 | 51 10 13.4 95.2 4.8

plinatiBnOof Table IT

Using 14 days =z2s the length of the incubation period,

these observations are considered to have begun on the second

day after the egg was laid.

the relationship of the total amount of time spent on the

The percent of attentiveness if

nest during an observation to the total time of the observation,

The percent of inattentiveness is computed similarly.

The

maXimum and minimum temperatures are recorded at 7:00 AN and

7:00 PN Eastern Time.



Table IIX
Nesting Success as Shown in the Hummingbirds Studied

At the Biological Station

Date Person Rgos Number Hatched Number Left the Nest
1937 Hmith 2 2 2
1339 Buer 2 ? 1
- 2 ? ?
2 ? ?
1940 Prockiw 2 2 1
-~ 2 2 2 A
1943 Sandve 2 2 2
1947 Byer - 2 2 2 #
2 1 1

H947 Hofslund

#1 One bird was canght and an attempt was made to rear it, but i
died at the end of three days,

#2 The second bird had not left the day after the first at 11:26 AM
and it had the appearance of being sick. The mother fed it on the nest.

- Table 1V
A Corparison of Activity of tne Young Birds in

Hummingbird Nests Studidd at the Biological Station.

Dt Temmon | Toeber of irs Moverent StHelife Tifosse MELYT

1937 Smith 2 ' -- -- 14 L ¥
¥1939 Duer _ 1 iz -- -~ 16

1940 Prockiw 1 16 -—- -- 19

1943 Sandve 2 11 ‘ 15 17 21 |

1947 Eyer 2 8 9 10 29

1947 Hofslund 1 ' 8 9 13 21

i i id i i f 16 days
% Picture of young bird was shown outside nest with caption o ,
but it was %ot stated that the young flew from the nest or merely

eravfed cut.




‘e Table V

Brooding Attentiveness for RByer Nest Beginning
The First Day After the First Young was Hatched.

July 18
‘Date Time g;ngh Oiio gﬁ h%r ( Av§r%ge Time Af%rcentt
_ Hours Min. ;gﬁ. ﬁin. Att.  Tmatt. + natt.
July ‘ f - i
18 A | 2 25 |gloudy ;75 56 [23.0 [3.7 | 86.0 |14.0
. ™ 1 37 | clear | 22.0 [3.2  87.0 |13.0
20 | AM 2 31 | cloudy 69 54 |15.0 | 6.1 | 71.0 | 29.0
g P 1 15 | clowdy ! '10.0 | 7.7 | 56.0 | 44.0
22 AM 1 05 | clear 70 49 9.5 3.3 . 74.0 | 26.0
23 AX 2 58 | clear |77 50 @ 10.5 vé 7.4 | 58.0 | 42.0
P 2 38 | clear % | 12.0 | 8.8 | 42.0  58.0
2 M | 3 20| clear (85 6 |12.0 '20.0 _ 37.0  63.0
 m | 1 21 clear . 3.0 I38.0  07.0] 85.0
27 PX 2 00! Ht 76 64 @ 0.0 | 0.0 oo% 100.0%

;
.For explanation of percent of attentiveness and inattentiveness see

explanation of Tal e I1I,

" Table VI
Brooding Attentiveness for isfq%und‘geSt Bz 1nn1n
x \%I!‘ v s g, e g reem
Dete Tz Foure Pin gt ~ ?}J ,\2,]: A+ ’, Thatt LA *Ih att.
21 Ay /1 28 64 51 55! § 321 62 ! 38
22 AX 5 | 03 70 149 107 | 76 | 58 | 42
FY 1 |59 79 | 40 | 66 | 34
e | aw | 1 [s2 | velea| 24 | 28 | 45 | 54
Y30 AN 1| 52 o175, 2 110 -1 | 99
. ‘ 7 | | i '
-y After thés fipst twg min te jhrooding she was not seen to brood again.




Table VII

Feeding Activity

Date Day Time Observed No. of Feedings Av. Time Between
- Feedings
July 21 1 1 hr. 20 ¥in 4 22 Min,
22 2 4 8 6 41
27 6 1 10 2 35
29 8 2 35 4 44
30 9 1 52 3 37
Aug. 3 13 3 30 3 70
5 15 2 30 4 37
6 16 2 05 3 41
10 20 5 36 6 56

Average time between feedings was sligntly over 42 m nutes.
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A Breeding Behavior Study of the
Ruby-throated Hummingbird
By Pershing B. Hofslund

A nest of the Ruby-throated Hummingbird, Archilochus
colubris, was kept under observation for a period of five weeks
Quly 7 to August 11) during the summer of 1947. The study
was made at the University of Michigan Biological Station,
Cheboygan County, Michigan, as a special problem under
the direction of Dr. O. S. Pettingill, Jr.

Observations were made from a tower blind erected about
six feet from the nest. Forty-nine hours were spent in direct
observation from the blind, and many additional hours were
spent in observing the female away from the nest.

Nesting Site and Nest Structure

The nest was located in a paper birch, Betula papyrifera,
on a horizontal branch extending over the road. Saddled on a
croich of the branch about 12 feet from the ground, its loca-
tion agreed in all respects with the characteristics of the
Ruby-throated Hummingbird's nest site as given by Saunders
(1936). It projected over an open space; it was attached to a
limb less than an inch in diameter, the limb slanting slightly
downward; and it was sheltered from above by a canopy of
branches and leaves. One other notable point about the nesting
site was the importance of the dead branches to the female.
Constant use of the dead branches was made when preening
or watching; seldom, if ever, did she use a leaf-covored branch.

Because the nest was discovered after completion, no
observations were made on the behavior of the hummingbird
during mating or nest building. Bent (1940) says, "“In the expe-
rience of almost all observers the female parent builds the
nest . . . unaided by her mate.” Bent cites Walter's interesting
observation of a male aiding in nest construction during the
first day.

The bulk of the nest was of bud scales, covered on the
outside with lichens, and lined with plant down. It was fas-
tened to the branch with spider silk. Outside diameter was
43x 33 mm and the inside diameter 29 x 20 mm. The outside
depth was 26 mm, the inside depth 18 mm.

The nest was sturdy; at the end of 35 days of constant
use it was in almost perfect condition. Just what the activity
of the single nestling had to do with this is open to question.
A nearby nest containing two nestlings during the same period
(Eyer, 1949) was rolled out and flattened like a platform instead
of being cup-shaped.
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Nest construction continued during the incubation period
with occasional bits of lichen being added to the outside of
the nest. The day before the egg haiched the female added
to the lining, and with movements of her body and tamping
with her feet, she reshaped the outline of the nest.

Aggressiveness and Defense

The female apparently defended only the nest tree. A
Kingbird nested in the adjoining tree, and a nearby Juneberry,
Amelanchier canadensis, was a feeding station for many birds.
The presence of these birds apparently did not disturb her.

Aggressive behavior was observed only three times. The
evening the blind was erected the Hummingbird became very
excited, diving at one of my helpers and pecking him on the
nose. Once she was observed to leave the nest in pursuit
of a passing Hummingbird, and once she attacked a Robin
that lit in the nest tree, taking dfter the intruder like an enraged
bumblebee. She dashed as close to the Robin as she dared,
swinging back and forth in front of him like a pendulum. The
Robin was obviously startled. Everytime the Hummingbird
swung past his head he would snap his beak as though
trying to caich an irritating insect. Finally the Robin left and
the female returned to the nest.

The Incubation Period

The nest was found by Mrs. R. L. Burget at 7:00 P. M. on
July 7. At that time it contained a full clutch of two eggs. The
hatching date was July 21, just 14 days after the discovery
of the nest. Bergtold (1917) cites three references giving the
incubation period as 14 days. One eqqg did not hatch. It re-
mained in the nest throughout the period of observation, and
was collected along with the nest on August 15, 1947. It
measured 13 x 7 mm.

Incubation was entirely by the female. During the five weeks
of observation only one male was seen, some five miles away
from the nesting site.

Attentiveness at the nest increased as the time of hatching
approached. On the second day of observation (presumably
the second day of incubation) the female was attentive 54
percent of the time and inattentive 46 percent of the time. In
contrast, on the day before the egg haiched the female was on
the nest 77 percent and off 23 percent of the time. These were
all morning observations. Most of the afternoon observations
were for short periods only, but it is interesting to note that
on the afternoon of the day before the egg hatched, the female
was on the nest 95 percent of the time of observation. The
longest period on the nest was 59 minutes and the shortest
period was one minute. The longest time off the nest was 21%
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minutes. The average for all observations during the period
of incubation was 15 minutes on the nest and 4 minutes off.

The female took no definite position on the nest. In a
morning I could check her facing in nearly every direction
of the compass. Her most frequent direction of flight from the
nest was to the south. She usually returned from above and
from the northwest. Often she would make a preliminary
“buzzing” of the blind before alighting on the nest. Sometimes
on leaving the nest she would go directly to a clump of sumac,
Rhus glabra, about 15 feet from the blind where she would
perch on the dead branches to preen and scratch herself. Her
favorite perch when frightened from the nest was a wire that
passed near the tree, or the guy wires that anchored the blind.

On the day before the egg hatched, the female was very
active about the nest as she added lichens to the outside,

picked at some of those already placed, and added new down
to the inside lining.

The Nestling Period

Even from the blind certain differences were obvious in
the development of the young bird. The newly hatched bird
was blind, naked except for a sparse down over the head and
back, and with a bill shorter than the length of the head. By
the 8th day the eyes were open and pin feathers covered the
head and dorsal tract. The bird was noticeably larger by the
13th day, with a beak as long as its head, and a head pattern
of varying brown and tan with fine, broken, white lines running
through it. The greenish-bronze plumage did not appear until
August 6, 16 days dfter hatching. By August 10th, the young
bird was almost indistinguishable from the female.

Activity of the young bird changed along with its appear-
ance. On its first day the only noticeable movements occurred
when the female came to feed. At this time the youngster
would raise its head to receive food. On the 8th day it was
moving about the nest, and by the Sth the young bird was
going through stretching exercises. Preening was noticeable
early in its nest life. Wing exercises were seen first on the
13th day. As it neared the end of the nestling stage the young
bird would reach over the edge of the nest and pick at the
branch to which the nest was attached. It was aware of

insects at this time, and would often snap at them. Usually
it missed.

Brooding lasted from the day of hatching until the 10th
day of the nestling’s life when the female concerned herself
only with the feeding of the nestling.

The feeding process was an interesting one to watch. The
female would perch herself on the rim of the nest with her
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tail feathers braced against the nest branch or against the
nest, much as a woodpecker braces itself before its nest hole.
There was no incessant begging by the young bird. Stimula-
tion for the opening of the beak was the touch of the female’s
feet on the rim of the nest. She would first move her head
from side to side and seemingly probe the very bottom of the
nestling’s throat. As the parent withdrew her bill the young
bird would grasp it and both birds would go through a series
of pumpings. It is at this time that the food is apparently
exchanged. It may be that during the first few days the food
is placed directly into the nestling’s throat, because the “tug
of war” was not noted until later. If the young bird did not
respond to the first stimulation, the female had to probe the
side of the nestling’s mouth before it would respond. On the
day before the bird left the nest, it was not stimulated to
feed even by the touch of her bill. The number of times that
the female regurgitated during each feeding varied between
three to seven times. The average time between feedings was
slightly over 42 minutes.

The female may have something to do with the nest sanita-
tion during the first few days of the nestling’s life, but after
the 8th day the young one would evacuate over the sides of
the nest much in the manner of birds of prey. The female
appeared to pick up and eat droppings from the bottom of
the nest during the first few days, but this could not be ascer-
tained for sure. Bent (1940) cites a reference describing the
female as laying the excreta in a row along the nest branch.

After the Sth day the female became more wary and sus-
picious than was noted in the earlier stages. Except when
feeding she was seldom near the nestling. She did not brood
even during a heavy rain.

I started observing at 7:00 A. M. on August 10, and though
the female was back twice, no unusual movements were
noted until 7:25. After feeding the young bird with some diffi-
culty, the female left, hovered at a lead above the nest, and
then returned to the nest, half covering and half sharing it
with the young bird. A moment later she again left. The young
bird went through a series of preenings and wing exercises,
and for the first time I heard the hum of the wings and a
chirp from the nestling. The female was back at 8:04 and
repeated the above performance. At 8:42 she was back again,
but this time she covered the young bird’s body completely.
This lasted but a few seconds. At 9:55 she returned, perched
on the nest, hovered at the leaf, and then came back to watch
the young bird. She left at 10:18, returned at 10:44, and between
then and 10:55 made 15 sorties of the types previously
described. In the ofternoon the performance was repeated.
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I was unable to observe the next day, but at 12:42 on
August 11 as H. Lewis Batts, Jr., opened the blind to take a
picture of the young bird it rose from the nest and left. Although
I searched the area that afternoon, night, and the next morning,
1 did not come across the young bird or the female. Sandve
(1943) was unable to locate a young bird he had been observ-
ing dfter it left the nest. .
Summary

A nest of the Ruby-throated Hummingbird, Archilochus
colubris, was kept under observation from July 7 to August
11, 1947. The work was carried on at the University of Michi-
gan's Biological Station, Cheboygan County, Michigan, as a
special problem under the direction of Dr. O. S. Pettingill, Jr.

The nest was lpcated in a paper birch, Betula papyrifera,
at the end of a slanting branch about 12 feet above a road.
It was composed of bud scales, lichens and plant down, and
was discovered July 7 by Mrs. R. L. Burget. The nest contained
two eggs, one of which hatched July 21. The other egg re-
mained in the nest until it was collected after the young bird
left.

Aggressive behavior was noted only three times, and the
only territory that the female was observed defending was
the nest tree.

Feeding, brooding, and incubation were carried on solely
by the female. No male was seen at the nest during the
period of observation.

Attentiveness increased gradually until the day the egg
hatched. Brooding decreased gradually until the 10th day when
it ceased dall together. Feeding was by regurgitation, and the
young bird was fed on an average of every 42 minutes.

The female showed marked attention to the nest on the
day before the young bird left, and it appeared as though
she was trying to coax it off the nest. It left at 12:42 P. M.,
August 11, and was not seen again.
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