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Introduction

This raper id based on studies of the beginning time
of mo?ning song in some of the cormoner birds in the vi-
cinity of the University of Michigan Biological Station -

during the surmer of 19.9.

Records were made on 1l mornings over a befiod of 27

days (June 2l to July 21) in an attemnt to determine

whether there is aAconsisteﬁt order in which the birds -
bezin to vocaliﬁe; whether there is a change in the time

a species begins as the summer nrogresses, whether day to

day variations in time can be correlated with changes in

weather, and any other observations of morning sang which

could be made. Observations were almost entirely of song

rather than calls or chins, excent in cases such as the

crow, where thé svecies has no real song. Listening points :
were located within two miles of the Biolbgical Station,

-

n lunro and Burt Townshins, rheboyzan County, in the

northeastern vart of the lower »eninsula of Michigan,
48°4)'Gozress east longitude and45°35'deszrees north latitude.
About 22 hours were snent 1;st7ning and recording song
vegimings. Some of the earli=r rscords on several morn-
ings viere made enroute to the listening nost, hut most

were taken from one nosition in each of the areas studied.
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I am gratefully iﬁdebted to Dr.»Olin Sewall Tettingill
Jr. for suggestion of the study and direction in carrying
1t out. I am also indebted to Kiss Kathryn>Ann Grave for
the reéords of the morning song béginning of birds on the
Biological Station camnus, which have been used in this
naper. .Datavén éunrise and twilight times weme secured
from the U. S. Weather étations at Alrina, Kichigan
and at Sault Ste. larie, Michigan. Temperature, pressure
and precinitation data is that recorded by Drofessor.

Prank C. Gates. ' : ' _ .-

Habitat

For this study, listening places near many kinds of

habitats'wére-chosen in an attemot to be within hearing

distance of as many snecies of birds as mossible. The

BioloBgical Station region is one of hilly glacial denosits.
It is in the transition area between the central hardwoods,

dominated by Beech (Fagus grandifolial, Sugar ¥anle (Zcer

saccharum), and Hemlock (Tsuge canadensis), and the north-

ezst coniferous nrovince wvhere Red “ine (Tinus resinosa)d,

“hite Pine (Finus stirobus), and Thite Cedar (Thuja occi-

o)
)
S .
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1is) are the characteristic trees. The vegetation is

2 Checlzerboard of local areas of coniferous and deciduous

trees. The areas where bird song was recorded are necar

bog, =sren, hardwood, field, meadow, and shore habitats.




H-bitat I 1s at North Fishtail Bay, along the east
shore of Douglas Lake, hbout two miles north of the
VBioiogical Station. The listening nosition was on the
beach. A small meadow about 50 feet across and bordered
with shrubs is jﬁst inland from the beach. Abdut a hundred
feet east aluvng the beach, the mixsed “hite Cedar and

Trembling Aswen (Populus tremuloides) tyve of woods comes

down to the shore. =Eastward the woods grades into Vhite
Cedar bog, and westwar@ into Sugar Hanle-Trembling Asven
deciduous voods. Across the bay within hearing distance
is g small camp, which adds another habitat from which

bird song can be heard.

Habitat II is at Gravevine Point, about a mile north
of the Station along the west shore of Douglas Lake. The
hebitat is a narrow beach abruptly backed uvp by deciduous

Beech-Mavle-Large-toothed Asven (Porulus grandidentata)

woods. This place was visited only once, as very few

snecies of birds could be heard there then.

FEabitat IIT is at the edge of Reese's Roz, about a mile

and a half south of the Biolosgical Station. Reese's Zog

is an extensive White Cedar bog which is now fairly dvy
at tnis voint. lear the edge of tne road tas woods nas

been cleared somewvhat in the recent past and is now thin

Vhite Pine, S»ruce (Picza), =and Vhite Cedar, with a few
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scattered ground »lants, several brush heans of lumbering
waste, aﬁd a number of small Trembling Asvoens about four
feet high. Back from the cleared part ié tthite Cedar woods

¥th a sprinkling of Red ¥anle (Acer rubrum), birch (Betulald,

and Trembling Asven. There is very little ground cover.

Habitat IV is a fairly flat, onen, cultivated grain
‘field, with scattered groups of shrubs and trees along the
‘wheel-track road going by it. Birds with a loud song coﬁld
be beard in the coniferous and mixed woods beyond the

field.

Habitat V 1s the Biological Station caﬁpus, along the
south shore of Douglas Lake. Vegetation here is largely
deciduous trees which border the gravel road and surround

the cabins along the road.

Mathods

The carrying out of this study involved several nrob-

lems in m=2thod. One was to decide whether each record

was really the Tirst morning sonz. ‘here the birds were

)

Imown to be close by, records are assumed to be good, but
wvhere a species might have moved into hearing range after
beginning to sing, especially late records of a s»ecies

vere usuvally considered to be in error. Such data are in-

dicated by an asterisk on the data sheets.
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Sore other problems In the study were with the weather
data. Temperature vas that recorded on the Biological
Station campus as the minimum night temvmerature. Since
this temperature is reached shortly before sunrise, the
record orobably is very close to the temperature when ob-
‘servations were taken. Humidity was not considered because !
of the difficulties involved in recording it. An attémpt
was made to get light intensity readings, but these were
a failure, as more than half of the birds had started to
sing by the time the 1ight‘meter begén to indicate light.
As a substitute for light intensity data recorded on the
snot, Civil Twilight, begirning when the sun is.éo below
the horigon, and time of sunrise have been nlotted along
with the time of song beginning. Veather data are given

in Table IV.

Finding the exact time proved also to be a vproblem.
The watch used to record song beginning time was corrected
to Iastern Standard Time by the radio within three or
four days of taking data. Though there may still be errors
of a minute or two in the figures, these nrobably are not

significant, because of the variance in time a species

begins to sing.




Discussion .

It is usually assumed that song beginning indicates
awakening time. It may be. true among the passerine birds
that vocalization comes very quickly after awakening.

For some birds, howevzr, activity may begin before song.

On July 8, a nighthawk (Chordeides minor) flew close to me

three times within five minutes (3:50-3:55), But was not
heard until 3:57. Since other records during the summer
show the latest nighthawk beRinning to be 3:5f, this obser-
vation may not indicate normal béhabior. On several
occasions a gull was seen flying o&er the lake before it

was heard calling.

Zllard (1930).believes that song does not.indicate
awvakening tiﬁe, because in sleep wosition with the head
under the wing, birds are not visually aware of changes
in'ﬁeak early morning light. He even found that in a

caged canary, and a starling (I"olothrus ater) sleen was

not disturbved at night by the bright light of a lantern.

I# song does usually indicste awakening, my records

- ]

uay

show only the time the male walkes, since in this s

c

nearly all records are of actual sonz, rather than chivs.
wWhen the call of male and female is similsr, I do not know

which began first. In the case of the Song Srarrow (lelo-

spiza melodia), Nice (19!'13) finds that the male Song Svarrow




is generally thought to rise earlier than the female.

How general this relationshio may be, I do not know.

Two crepmscular birds enter &y records all summer, the

Yhip-poor-will (Cavrimulgus vociferus) and the Nighthawk,
Table III and Chart II show the times of song beginning

and ending, and'the time dufing which the birds were heard.
It hes been renortedlto me that on a moonlighﬁ night whip-
poor-wills were singing at 2:00 A;M., so that under some
conditions,at leasﬁ,this bird may be nocturnal rather than
strictly crepuscular. However, on several occasions, I

was in the field where I could hear a bird if it were
singing within quite-a wide area, more}than half an hour
before a call was heard. Following the first recorded call,
these birds usually sané for several minutes, then paused
for a while, and began calling again. The Nighthawk begins
after the Vhin-voor-will and continues later. It sings
during a period of dawn overlaovning the ¥Whiv-voor-will's
period but lasting laéer. The Nichthawk's stoo~ing times
seem to average very close to sunrise time, and as with
sunris2, came later as the summer w»rogressed. The Vhi--
~oor-will is more consistent in its stooning time, and
never sang as late as sunrise. Termmerature seems to have

an effect on the day to day starting and stovn-ing of song,

both birds singing earlier on colder mornings. At lower
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temveratures song also stooped earlier, esveclally the
¥izhthawk's call which shows rmich more variation in stop-
ing time than does the Whip-noor-will's. - liore data would
bg necessary to discover whether cloudiness effescts start-
ing time. From my information, I think that température
influsnces these birds more in their singing than does

cloudiness, though it does havnen that on the cloudy days

when records were made, song beginning was later.

One of the main objectives of this study was to dis-
cover something about the relationshivs betwéen song be-
ginning times of differehi species of birds in this area.
In regard to the whole group of birds recorded, it is inter-
esting to note that about mid-way between the earlier and
later records of each morning there is a time when very
few birds begin to sing. Towards the beginning of the
surmer this time came between l1:00 and !:1:10, becoming later
during the summer at about the same rate which sunrise
and twilight starting times changed. Chart I shows this
nauvse 1in spng beginning at about the middle of the leflt#
kandéd hall of the granh. It also shows that on the l=st
seven days, (July 12-21), wvhen most of the data were re-
corded at Reese's Bok, there does not seem to be a vause
like that in the earlier records from other habitats.

Instead there is a less wide range of starting times of
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the various singers on one day, and most of the svecies
begin at about this time. Perhans this is vpartly because
different spec¢ies are found in the bog habitat. It may
also be due to change in starting time of some birds later
in the surmer. Allard (1930) says that the widest divergence
in song beginning times of various svecies is near the
surmmer solstice., Towards the end of the summer there is

a raovid closing in towerds the time of sunrise. .

Another interesting meneraligation which becomes evi-
dent from Chart I is that many birds resnond to environ-
mental conditions in the same way from day to day. For

example: on July 1 the Least Flycatcher (Empidonax minirmus),

Scarlet Tanager (Piranca olivacga), Red-eyed Vireo (Vireo

. olivaceus), and others began to sing later than they had
“on June 30. It is the eiternal conditions acting in the
same way uoon the vhysiology of these birds which cause

the variations in song beginning time., It seems strange,
then,'that the same environmental conditions (those of

one morning) cause the birds of the earlier and later
beginning arouns described above to react quite consistent-
1y in opvosite mammer with rezard to song beginning time,

one grouv starting earlier vhen the other starts later,

There are some birds in each sroun such as the Oriole (Icterus

gulbula) and the Tree Swollow (Iridonrocne bicolor) in the

later grounm, which react as thoush in the oomosite grouo,

iy

but the ten-

e
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dencv(&forbirds of each group 28 to react together,sthe
two groups to react Oppositely to changes in the external
environment. This does not seem to be related to the

- of dffevent birds
light intensity in the habltatlnor does it avpear to be
a family characteristic to resmond in a certain wey. I

cammot exvlain it at v»resent.

The factors of the external environment which might
cause variation in soﬁg beginning time are numerous.
Temperature, cloud cover, moonlight, wind, and atmospheric
vressure were recorded in the hope that ohe or mére might
be 7*elated to song beginning time. Pressure does not appear
to be related to day to day variations in song beginhing
time. TNor does moonlicht seem to have effected the birds
for which I bave data, but I do not have records for the

thio- noor-nlll and Wighthawk on moonlight mornings. Viright

(1913) says that some of the earlier birds which might have
been effected by moonlisht started earlier when the moon

was bright; others were not influenced.

vre

ind was only once

sufficient to be noticeable; more data misht show that it
an (\4 (9‘13)

has some effect. Alexander. (1Q3l\ states that wind has a

disturbing =ffect on bird activity, song being later when

the wind is strong. This may be true for some birds, but

in my records, birds have never all resc*+ed to a change

by res»nonse in the same direction. Correlations with tem-



11

perature and cloud_céver seem to be more significant,
though sometimes such corre}ation szems false. On three
morhings; JuneAZA, 30,~and July 5, singing was generally
1§ter in thé later group, and earlier in_the earlier groun.
Two of these mornings were cloudy, which would seem to
correlate cloudyneés with later singing,‘but the third,
June 30, was clear. Temverature does not seem to explain
these changeé either. About half of the data for June 30
were taken in the cuitivated field habitat, but this dif-
ferent ldcétion does not seem to have been resoonsible for
tﬂe shift in tiﬁe of song beginning, for where two records
for the same species gre availbble for that day, one taken
in the field and one in Camn, the field time is earlier
about as often as it is later than the other. Tossibly
humidity, which is related to cloudiness and temverature,
may be more‘directly resnonsible for the variations from
day to day. If this is the case, vartial correlation with
cloudiness and temnerature may be Qalid. I have not found
any literature dealing ﬁith humidity as a factor in day

to day variation in .time of first vocalization of birds.
Several investigators renort nrobable relationshin hetwwen
day to day song beginning time and temperature or cloudi-

ness. Ksndeigh (193l) says: "Cloudy weather, since it

I~y

effects temperature by lowering it, is favorable to song.

(Savnders 1929)." 1In the case of my data, the effect of
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cloudiness was probably not through temvsrature as tempera-
ture as temperabure was almost aﬁnstant. Tright (1913)
also indieates a belief that temperature is an important’
factor, for he says that on warm e¢loudy mornings birds
begin to sing earlier than on cold cloudy mornings.
Kendeigh (193l4) revorts that Tut, (1913) found a house
wren in Panama which during 2l mornings began to sing at
néarly the same time, slightly earlier if mornings were
esveclally bright, and later if cloudy, although never
varying more than 15 minutes. From the inZformation given,
there is no way to tell whether this Eha-ge in time was

~ due directly to the light conditions or was due to a changs

e

n temperature accompanying the change in cloud cover.

=

n all probability there are several factors which are
resnonsible for day to day variation in song beginhing
time. EHowever, I think that the number of factors is not
large, because so many birds resnond similarly. This
would be less likely if many important stifmlating factors

were resoonsible for initiation of morning smng in birds.

Through the surmer, o me tendencies in the change of
time a species begins to sing are noticeable,(though in
most cases data are insufficien@. The ovenbird is the

most striking example. Chart I shows that the bird is

)

airly regular in time of song beginning, but that later

n the surmer song gradually begins later. It is oro-

=3 a
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bebly not a matter of slicghtly different habitat (records
are from near the bog during the last vart of the time),

because even in the bog habitat the trend contiriues. The

Robin, (Turdus migratorius), Vood Thrush (Hylocichld mustelina)
Red-eyed Vireo, and to some extent, the Kingbird (Tyrannus
tyrannus), also-show a tendency to bezin singing later as

==

surmer progresses, The Northern Yellow-throat (Geothlynis

trichas) and Cuckoo (Coccyzus) seem, from the data avallable,
to show the opposite tendency, though thls may be due to 4
records of éong after the beginning timg, earlier in the
summer. The most obvious guess as to the cause of later
soﬁg beginning as the summer‘nrogresses is the change in
light intensity, which is indicated on the chart by the
beginning of twilight line, In the case of the Vireo and
thrushes this may be the cause, but the change is too ranid
in the Ovenbird to be a simnle correlation with licht.
Perhavs here it is related more to stage of the nesting
cycle. Allard (1930) is concerned mainly with the seasonal
rather than the day to day changes in time of morning song
beginning, He feels that 1light is the most immortant factor

S

effecting time of song begimming, but thst the state of re-
productive activity makes a bird sensitive to weaker light
during the nesting season than at other times of the year.
The extent of this change in sensativiéty is »nrobably dif-

ferent in different birds, =-d accounts for the Ovenbird

suddenly begimming at later and later times towards thgénd
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of the summer. Some birds whose times of beginning bore
the same relationship to the time of sumrise at the end of
this study which they did at the beginming may not have

finished reproductive activify.

As a matter of curiosity, I have gravh-ed the average
time of song beginning for families of birds, Chart IV
and Table II. The results are n-ot significant, for in
many cases but one species represents the family, and in
~ some caseé only\one record for that specles was teken.

As might be expected, there is no relationship bétweeh
vhylogenetic position and song beginning time. ChartIII
shows the wide range in song beginning times within a
family, a situation which shows again that the family aver-
ages are not of value. It must be remembered here that
some of these graphs are based on one record. If more
data were available, it might be féund that the one record

did not represent the normal beginning time.

There seems, as Allard (1930) says, to be a gradation
of light annreciation by various species; iie believes
that the intensity of light of the visible so eckrum: over-
ates in the visual organization of the bird to cause it

to begin to sing at the time for which its vhysiological
mechanism is set. This results in the fairly regular or-
der in which bird svecies begin to sing. H. W. Vright

(1912 and 1913) 1lists the birds for which he has records
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in the order of their song beginning. Comparing my list

as géven in Table I with Vright's 1ist, I find that my
averages, where éhere are over five records, vary from his,
some Being earlier, others later, and differing widely in
some cases. @ihave included data where there are less than
five observations only as an indication of vossible vosition
in the order of morning song beginning, realizing fully that
where one or a few observations have been madé, the position
givén the bird may ﬁell be in error) Even with an equal |
nunber of observations; where there is 2« seeminglyfsufficient
amount of informatioﬁ to establish a fairly accurate starting
time, there is often a’wide variance. The difference nay

be due to different habitat‘and exposure of roosting sites

in the two studies. Allard (1930) says that averages over
different periods of time vary, and feels that this is the
reaéon for the variance in data'of Wright (1912 and 1913)

and Allen (1913). Vhether a snecies had bezun to crange

-its reaction to low light intensities with the stage of

reoroductive cycle would certainly effect the relation to
other snecies in the order of song beginning., This may
account Tor some of the disagreement of this study with the

nublished work in regard to order of song beginning.

In two cases, I would sugsest a change in the order of
Yright's listing where he has few observations. Iy five

observations of the Viinter Vren (Troslodvtes troslodvites)
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were at very close range, and averaged !'2 minutes before
sunrise, with-thiee between 1;:20 and u£22. Viright finds
the average time to be 25 minutes before sunrise. I would
tirerefore place the Winter Vren between the Cheéstnut-sided

Warbler (Dendroica vensvlvanica)and the Bluebird (Sialia

sialis) on his list, about midway in the list. On the

basis of 16 records of the Belted Kingfisher (lleBacéryle

alcyon), I would place it earlier in the 1list also. T find
its average starting time to be 28 minutes before sunrise,
with several records'between 11:20 and l:35, T would put
the Kingfisher near the Black-throated Green arbler (Den-

droica virens) on his 1list, about one third of the way

from the bottom of the list, instead of its nresent position
at two minutes after sunfise. Allen (1913) thinks that the

Kingbird.4Q?§anaus byrannusy should be pnlaced very early

in the 1list. Iy observations, thoush also seven in number,
as are Urights, supnort this suggestion of change, and vut

the Kingbird 62 minutes before sunrise; Tright (1913) finds
it to be 51 minutes before. I believe that the Kingbird

should be just before the Robin in T'right's list.

Trom my observations, I can not agree with Allen (1913)
and IMice (1943) in giving the Sonz Snarrow's morning song
beginning as late as 30 minutes before surrise., The 3ong
Sparrow‘which i recorded aﬁeraged beginning of song at 68

\

minutes before sunrise. TUsually chioning or song continued
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after 1t started, making it seem more like a morning than
like a night song. Vright and Allard (Nice 19!:3) believe

this singing to be a morning song. I must also disagree

with Allen 11913) in his suggestion that the Tree Swollow

{Inidovrocne bieoler} belongs among the very earliest

singers. I find that 1t begins singing about 35 minutes
before sunrise. Perhans the variance is due to date of
observations,’as several of Allen's ;bservations were made
in the last vart of lay, while mine were made in lat¢ June.

Allen (1913) suggests further that the Chipning Sparrow

(Svizella passerina) belongs below the Robin in the 1list.

Iy observations agree with this for my Chinning Svarrow
averages beginning song 50 minutes before sunrise, while

the Robing averages 60 minutes before sunrise.

¥y records include several snecies not recorded by

Yright (1913) or Allen (1913). These are: Vhiv-noor-will

(Canrimulgus vociferus), Wighthawk (Chordeiles minor),

Snotted Sandniver (Actitis macularia), Ilourning Dove

=15

(Zenaidura macroura), FHorthern ¥ellow-throat (Zeothlynis

-

trichas), Turple lartin (Prosne subis), Crested Flycatcher

(Iyiarchus crinitus), Blue Jay (Cyanocitta cristota), and

Beltimore Oriole (Icterus grlbula) My data and averages

for these birds are given in Table TI.

It has been mentioned that the Song Svarrow may sing

at night. Vhile walking to my listening vnoint at lTorth
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Fishtail Bay, I found that quite often, if near the shore,
I disturbed a Spotted Sandpiver which gave a few calls,
and then quiefed down again. Avoparently the Spotted Sand-
piver is more easily disturbed than other birds,vazd nay

also call at night. Other birds were not disturbed by

ry walking by.

Surmary -

1. Listening'positioﬁs were located near enough to .the
following kinds of habitat so that birds living in these
habitats could be heard: bdg,-asnens, hardwoods, fields,

meadow, and shore.

2., Data on birds regularly singing close by is considered
to be good; records of more distant song have bteen discarded

when they differ widely from other figures for the same species.

3. Temperatures, »ressure, and orecivitation were recorded
on the Biological Station campus; sunrise and twilight data
are from a U.S. Weather Station; other weather notes were

taken at the listening place, Time is ZST.

li. Some birds, such as the MNighthawvk and sull, may become

active in the morning before threy call,

5. The Vhip-poor-will and Fighthawk have song vneriods

which overlav each bbher, the Yhip-noor-will being the

s - b b e A s 2
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earlier and more regular of the two, and both apvarently

teing effected by temperature in their time of beginning

to vocalize;

6. Records of song beginning between June 2l and July 7

show a pause during the morning twilight when very few
birds begin to sing, gbout half beginning before, and half
after.it. This pause comes about l:00-li:15 earlier in the
summer and as the summer progresses, grows later at about

the same rate that the beginning of Civil Twilight changes.

7. The pause in song beginning‘noticed during the first

vart of the summer does not & ow un in the records obtained

at Reese's Dbog.

8. =External envirommental conditions deem to be the stirmlus

causing day to day variations in the time a svecies of bird
begins to song, but they avvarently effect the grouv of
birds beginning to sing earlier differently from these be-

ginning later, for they resvnond oprositely in the time of

song beginning under the same conditions.

-

9% Atmosvhergc nressure, wind, smd moonlicht are not, from
these data, obviously correlated with time of bird song
begimming; temperature snd cloudyness, and nerhavs humidity

are more closely related to song beginning time,

10. The Ovenbird, Robin,.Wood Thrush, and Red-eyed Vireo

begin to sing later as the sumer nrogresses; data for the
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Northern Yellowthroat and Cuckcoo m«k es them seem to sing
earlier later on in the summer; for most birds, suffielent
+o ddermine Such a tendene

data is not;ava{lable.

11. Within a bird family there is wide variation in the

time different secies begin to sing in the morning, so

that family averages are probably only of cursity value.

12. Results of this investigatibn agree and disagree with
the_resulté of similar studies by Vright (1913) and Allen
(1913), on the order in which different spécies of birds
begin to sing in the morning. The disagreement is not
only where little data Wés available, but also where a
number of records are on hand. Habitat and exvosure of
roosting placeé, as well as 5ériod of observation from
which aversges were taken, may account for the latter
disagreeﬁent. iy records include nine sneoie§ not listed

by Vright (1913).

13. Svotted Sandpipers seem to be more easily disturbed
at night than do other birds of this areé, and give several

calls vihen disturbed.




- Liferature Cited

Allard, H. A. N
1930 The First Morning Song of Some Birds of Wash-
ington, D, C.; Tts Relatién to Light. The
Amer, Nat. gly.:l;‘.36-lg.69.

Allen, G. H. 1
1913 More Notes on the Morning Awakening. Auk,
30:229-235.

Kendeigh, Charles S.

'193L. The Role of Environment in the Life of Birds.
Ecological Monographs, li3:301-417.

Nice, M. M,
1943 Studies in the Life History of the Song
Sparrow II, The Behavior of the Song Svarrow

and Other Passerines. Trans. Linn. Soc. N. Y.,

5:99-114.

Vright, H. W,
1912 Yorning Awakening and Even Songz. Auk, 29:307-327.

1913 lforning Awakening and Even Song. Auk, 30:512-537.




i hga s

f&’a’ar (hxwer 7

. Jure 24
Crested F/ycat?/zek | p 4id6
/ ’ily/brc/,ws Cnnus
Blue Ja p. 4130
C/’Vd/?CG/)fIa, cristata,
Western Meodbwlark
Sturrie/la ﬂé'q/ecéx.
Crow g 441
Corvus é/acﬁ’ v hynches
Teeds%art P 4iss
ﬁg 71(9&/5..’!26‘7_, 7 é(,# 7 C' ;z//g
&’/0/8
Teterus ga/bust
Wood Twee, p. 5100

Lontapus (//}'cr)s

Black-cagroed Chickadee /) 4,54
Farus or‘ﬂcaz///w

[9’ ombycille. € echorum

(facécoo (}Ig//uu 6///z/ ) p Si0k
' doccyzus .sp : .

| Sevannah Sparrou/

Josserculis Japa’w/cbeﬂs/s

Black and Gkt abréérp 57
Mniohlta Var/aJ -

!

June 2%

c 4,54

P Y26

p %2

P. 429

c ‘HS‘{

e 45y

c Hilz

e iyl

CTJurc 20 Julyl
£ y4:30
. .
£ 4ist  p iz
£ 4,40
£ 414 putso
C Y4 4s ¢ 4143
p 4i3
e 4/32 <437
*®
o 4124 , S22
- ie 4133
£ 4,53 sizet
C 4,4] (U Ay
e 4,50 ;C‘H;‘N.
* B e
£ 3.57 ;P'572-°,
< 4i4f cuiso
£ s
|
. ‘ 1

Tuly &

| ’) 4:2¢

, Whg2,
/: Si02.

p. ST

Y 57109

pr S765

c 3708

TP' 5;/3

o St/

P o7

e s7/2

IALLE 1 (co

72197 J&//é’
p.4id40 g 4i47
e 5oz

X
PSIO? g ‘1":3‘]
e 5'('0.7

e Sils 5 Ll:-% |

9 5304

p.Sio4

DNk it e



[-‘ (:’_"C/’..rl::.’,J)
Yo 1 ] . 1 - ' l N ;
- ;-ul)/,IZ July 13 July 1Y Iu/y 5 JL/y/? Tuly 20 ‘JZ:Iy 2/ ! Average ! No. 0% recorks ﬂvcm7;:
: S ' f\ : o B EST on whiel ov, as
o - S L iR b2 is based  sundime

rﬂ:«:‘ yHide v %37 439 (3 7 7. ‘-l,"olg._
Pt A A A I R o g
E | T A N U T S i
- S T . -5 IR A
7_, ;;;4‘;55_ . - .;%15 T . i

oy Y52 ‘ V o 4, OF.

q :‘11:‘1‘7'(.15)6 -‘IIO‘?;

N D -
N A R I

i

4ﬁ @ 6 4/5
. | _ rS.03 'yls'.-/o‘E r.41133. ?9;"53(") 9 | 4:/5;
2R _ R . 416
y f_.ny',iq; | * );:4:_15‘ .r‘/:ae | .4:55:(7} 1 AT

4i55(7) | 417

47 Y 41200 r 449 r4i59 Y YisS 5¢of/G°"W)l 48

1

NS TR S



'
i

- Tree Swellow

. }'am a//'mcea,

Mowrny b ng Deve
L=rna 'JJ/&‘J /77ac/c;(/a,

Winter Wren
77(4/0(4/7%5 treqloclyes

Merthern YellowHireat
Greethlyoss _7rictas

Phoebe
cSa;/om is_phocke

Veery ( Sorg )
J (Ch/pj
/%f;//oc/cb Ia Husceseens

Gu//

(e grephed)

Jure 24

p ST

o 4123

pHize

Lorys detawarepsss (preiedly)

Bobolink ;

Dolichonyx oryzrvorus

/@c/-e ecl Ureo

V//eo ofivaecus

_ Irdeorecne breoler

1
1

Scarlet ‘7c;na7er

Loon (J/aqé zz/a’z.s/oncc )
QQ_U/O. //71”16/ .

Kingtrsher
/eoace/v/e alyon a/cyon

. Chestrut-sraed M/é/er
Qena/mgca. ge_ﬂné'g/mfz fen

1% 5@ Marfin

ogne Subrs

.'s'.‘., : :o
LI Lo

Blact -Throated Greeh (,darélc
Dsndroica_wvirens

L
P S07

Y 4L28

P ‘1147

Jure 26

P 43/7

o, g
/;, 414

p 4123

P il

C Y,k

: ¢ 4;724

Pl

! o, 18
.e Y20
2/). H'z2 .

e 3l
Lo

Turezo  Julyl  JulyS
p- 513
£ wss™
»x »
fo4is4 pSi37  pHi2e
£ d4izs  p dize podizd
cYy,z2 ¢ 27
p. 425 p.Hies
p. 3158
¢ 4iy7
£ 42t
¢4y p.Ssin c 4127
e 42t
¢ 43 ¢ 43l
Fale  pHill o p il
o p S . p 4]
© 4iyq p 430 p. i3y
S 4z e siol
i S
e Hi3p eHI. ¢ Yiss
S R T O
S
.FZS:;OO* __

72:.//7

«

L IABLE
Il/y? L
3 gn&

4124
3‘.—“33



,"S/ ir j‘ \’C‘;/‘ -/ y&a’)

STl Tdy13 Tyt Tyls ' a0

F Y46

¢ 4133 ¢ 4139

r 435" rdioy v 48

Y Y26

3
1

Y 4,20

Y426 FHizz

iv'?f:37f

Y192,

i
i

!

c 4;'355'

roe3L oy 43Sy 4L, v 439

4136

' Ja/}/ 2/

r4d

. r;‘l:zo

ﬁyech Mo, of
Jecerds

EST

4:20 {42) 4

Arerrge
as

CSurhme

342

B2 M) ST 4

423 -(Sﬁ) 3

4123 (81)

4:23 (39
4

426 (36)

426 ()

427 (35) -

4:29 (39)
;29 (349) |
4;29 (33)

4:34 (25)

% 3¢ (2s)

435 (1)

436 (2 ll;,)‘

b (Zb); |

/o
7
5

10

1

2:45‘

2:49
_3;50

3.5

3! 86

3,57

3157



. . ,
June 2¢
Overeast
: dalm
mvn hl'(c Tere. (0°C
C'Jh/;c'pcc/—uf(Y/ p 33
Caprimulous vocrferus
Grasshegeer Samow
Lmomedrapizs  Sayapnaruwss
Hored Lok
Eremcohila_alpesthis
o/ ldeer
Charnelrizs vecier s vocrferus
qu)‘/}awk p 351
Chordedes piner
Ol)en@'m’ ‘ p 3ise
Seiurus aurscapifus
Spoled S'Qndp/,oe// p 3i48
/’aﬂ//s Hacularse
3&7 &mrmw p. 359
Llelosprza._melodia :
Vesper Sparrow
Pocscetes qrammneus
C,'recr‘ Blue Aémn
Ardea, Aeroa?as
km;fm/ P
\raninus 7,4/127/:/721.5 .
Kobin p. 4isr*

-i Tgxa’g; M/Q/a/or/ag ;
| ff@/)/pp/rg Sparraw ? L

Jp/ze Ha ﬂa::er/ﬂa,

| Leasf /7 cmééer .

’E /:/ma

14 I

ot sy
A/z/ag/;_/z@ Qég_é

ldh/l& Hhreafed 5' oW

Repnetthio 0/5 reals

1 1 !
June 2 June 30
Cleav tlear
. Calm calm
¢2° AR
p34e b 3123
¢ 3:3% ¢ 3%
f B4
f 3,42
Fr 3043
P 3i5¢ £ 345
¢ 344 ¢ 3747
p 382 £ 3isz
2 344
2 3iS6 ¢ 355
C 351
p 34 349
4 35
3% 24_3355*
; ¢ 350
P 3issT £ 353
‘e 3:53 c, 3 36
P ik F 5. e*
. C Hiox c. 4 /4
c. 4;505' ﬁ: ,5:‘oo>
P L ¢ Yoy
p 3;6‘6‘
240,

Ty 1 Talys
~elear . :fegyy
/rth’ wrd  talm

S 63° 43
p 3045 p.3:¢07
e 3,55 a 3139
p- 4ios p. 3142
L 3;‘44 ca 3146
p 3iS3 T p 3%
i ; e 348
p4ill - p 3isY
¢ 3 57 e 342
¥ 3,43 p. 3159
L

p.5i27 & 4106

. €352

p.'q.bs L Hiol
c 3; 56

fcmoo podiny

. e Yor:

| § Lo

. C'.'-hflS' "c ‘-f.lLl

‘.
i
i

:p '-l.'le_ .P i 07

TEBLE

1

wly? a3,
clear . Spr
farwind q

sg° . OR° 6
p3i23 g %25
p,3'n40 3 L‘;Ig

¢ 355

p. 3is4 v 4
¢ 3187 ’
pHIZ3 g HieT

¢ 342 : g
piog
e 4314
pios f"{;;t
¢ 4t .
p l-I:Z’If

¢ qir

¢ 4i03

p HoG Y 40



L E T
J’uly bR
.Spr[nkh}xq
¢alm

a°

bk froe g < e e
i

PR

r 408

F 4ion

rfs(:/c

, Macn b)iqln‘ . hoen bright | moon brighf  noon bright | faoon

Ju ly 13

¢ lear

calm
580

J'u/yM

calm
55°

e 409

e 408

. Tuly IS
Hin douds Fhin clouds

caim
53°

r 423

v 407

Y Hiog:

s, vwse

fu/y /9
Clear
elm
b3°

JZI/y 20

calm
55°

i
i i
i H '
1 i : :
! ! :
! ! :
. :
1 H
: 1
| :
i
!
i
j
H
i
i
: 3 i
| i 1
! ; .
i : H

t

Y Hilo-

r 4,zo

Fhin clouds

, Mmoon ,

Jaly 21
¢leay

- calm
49°

EST

Min. befors
Nedion Su,)s_g_ﬁb

333 (39)° 11
3:41. (stj 0
‘ 342 (%) /
_3435(954)5 /

' H
i i

i Zwg (n3)y 10
A N

S
L Bso (1) 9

3:5'4 @). (oj'
3is7 (agj N
3:57 (65) |

43(:0 () 7

Hicz (o) 14
42 (sv) 8
beg (s4) S
409 (53) 7.

sl i (4e)

55
:3'.03t . _

304

as
| Sunt/me

3:19

219

-3.'30

.3:3!.

i ¢ .

Aceroge  Me.cfrecads Frerage |
, on which ov
13 based




| . TABLE (T
AVERAGE TIME OF SONG BEGINNING
| FOR BIRD FAMILIES

. (ay.e/o7e based anj re_cards of buds (n #c Brological Station 147c_a. ,
o o’qr/'ny fﬁe Summer of /949 ).

l.,_‘ "'.",'.‘ .

Alaudidae . .- 342
Charadriidae .+ - 343
Caprrmulgifee . 3149
Seolopacidae 3i50°
Aydedae 357
F1ingiflictac 408
7roglodyfidae . 4;20
Columbidee - 4i20
?/'/d/)ﬂ/dm. oo Hi2s
aridas - Hiz26
Umontdae | | | #4279
Thraupidae L 428
Gaviidae 4
Hirardinibos - 43
Alcediricloe | i3
Turdjae Lol 443
Zeferidae 4i38
Porutictae 4,40
Corvicac 4,43
Terclas 4153
MBombycillidae 45y
C'UCU//}'(//GC H,885

PURS , .
e paem e e

SUSTOUNIN RPN S
R

——

s e o
S A Y



B bt Sl e s i b

7ABLE T

BEGINNING AND END OF MIGHTHAWK /4/1/0 |
‘ WHIP-POOR- WILL CALLS

/V% /0 /)aor—(ﬂ/// i .7 7 /V /zi%awé
Beym lé;;d ' .&7/1) 'f';’bna’

June 24 33¢ A/zU - 3ist la3e

2, 3t -3:36 . </,/z‘ : 1 24S - 3i4y 431
30 3123 - 3:29 ', 3,45 - 346 !

July 1 35 - 3is5 429 | ; 465-3;49 .54

5 ¥o7 - 3:3% 4129, - - 32 T34 Yy
1 323 Y2 ) 439
2 328 4,21 oo 415 Sy
s L NONEHERRD . o 45
9 e T TV EE S R K |
20 b g . 4is3
21 S . 420 TN qiyg

N R :
. ' T I
[P AN ST



. JABLE T2
Lo | WEATHER DATA

ight

e : o : f @/hnzhyop
Hin. Night Temp.  Pressure ~ Precipiahion - Suwwiss EST - Gl Twitght

Jure 2% 7 75 N 4:52 4:06

| 25 e 2907 . 9:52 406

: , 2 €° | 12920 . - . . 452 . 46s.
’ . 27 S8 2993 0. i . 453 D ey
i, 29 . 60°: 1 2944 1 0 T 4is3 47
| 9 60° L 12961 .t L wsY T 732

¢1° Q%60 . . Yy L 4P

€3° . 2963, . L dqss 409

elr® - a9 4SS Y%

¢2°  29.63 S 1A L Ko

A fa9ys. . 487 S

¢3° - 29.62 _ Xy A

co* - ag.s& . L 4se S T
s8°  qmer . . 459 C s ,

f 52° 0 &9 - sy R 7T S .
L3 2948 Lo ; Si00 LS f
§8° - 2970 0 ‘Siof 417

4e° | 29,68 : ' L Se2 Y

57° . 250 . 03 . Sie3 AL

. : sy* 2949 . . 503 L 42
14 55° L A9.ST . Siov 8y
s . 83 2947 L Sy %22
/6 53° 19.$3 ‘ Siob %22
n 60° 24,4¢ Sie7 - Y23
lg 60° 29.39 . Siep- , 4,25
19 ¢3° 29,27 . | S 09 o 420
2 S58° 9,47 S0 4,2¢
2/ 49° 29,48 S 4;29

W
Q

RISeDwoyyabb ~|

Tl

Ceen v g - e

iy

NMedian S302-




CX
X
g
S
g

g .
.
s T YT T AN T TS | IR X T3
' 1 i ' .
1
L

AN
8

N

. h/‘h ]

i R Mo

RECORDS OF MORNING
B SONG BEGINNING — w

34
an

32;' 2, 13 9 ,f.,: : . 20 .

it A

PO

| o

S

DU PAOPUDLE; ULYRTT



Mirumum
/V/j///' 7emp.

KEY
4////.)-/000;/— wilf
/Vy%aw/( ————————
Oventird
5/007%0/ Saﬂtyla,léey—- -
So:y’ S/oarroa/
A /h.qézrc/
Loobin
C’hl;ﬂﬂljzz Sp@rraw
Least /ycm‘cﬁer
ood Thrush —— — — — — — —
Moarnin Dove. _
UWinter' (Vren - :
Nortbern Yellowtbroat —---- °

Fhogbe —————— ————___
eer -~ - -
?é’j; /ea’ Vireo — - cceee-

‘///'676 SLUO//O(U __________
Scar/evz 7-;/7473,/ —_—
A(J‘on
HingFisher |
Chestnut-sided Warbler ----
Puaple Marfin — — — ——
Black-Hroated Greern (arlor
@reséa’ /‘Z’av%ﬁer ,
Blue _7«7/ - . <
Crow = -
/’7790‘/-5/07%— —————— !
Ortole, ——— —— —— — — —=
lSocd FRwece - '
Chitkades A A
C’eC{dl’ (4/0(&”/77

A

—o——0

A

U ca

[Black and Pt Uaré/.e,/—-.';-

Clovdy — ———
Bri] f Moon — x
\SUI"’I‘S(, —_—

Start of Civil Tunlght

o—y
H

f‘zf‘a:ﬁ . 2% { i 30%/' - 5 7 ‘5 :



Eedhdinnd s B aiing oot dmndiideae |

M akut ]

; ‘i‘.‘ : : A E-Clouc{y;
s NI ,,

Py el

S24 k
Sg

Shz

OPTS RR

. oo H .
. . g : 1‘
. o
4,54 ot ; l
: :
. H i

449 :

s START ¢cF
CiviL TWiLIGHT

29

i Pierage. 424

9,18

Tz

MORNING SCV3 BEGINMING
S AND ENDING

v o L WHIPPOOR-WILL AND

T o HE NIGHTHAWK

\ o e
329 : / \: , \‘ Average 3:49
o—-«-——n./ \ ; .

Wwhip-peor-will \

s Aueraze 3333

2 2g s P R 22 s "9 20024 . . ;




»

> O I I 7 - ,"‘ TN [T A/
. =L omsin 1 O DG BLEGIAVIVG

T T WS S WO TR 1!

o Time is EST
Bird LI 49 - msyp Y §:16 §:28 43y 443 4:52
C/h}bpmr—wﬂ/ %
/V/?/)fﬁaldé _
* ﬁ'ﬂ/h% /%rﬂd LarK D . :
*f/«,wsgitj%
Spa#ed 5arz{p/per . '
* (,’rem‘ 5/1/5 /'érm | ' ]
{*’ quSI)Wr Sparm -L ; '
! Son7 Sparrow' : 1 .
* Vesper Sparour i — .
C’/)/ ping Swarrow ; e i
1* lotte- ﬁ,mas,;mw I S
¥ Semnnaﬁ 5/””03” el crioy Lrgards, 33i
ﬁ‘&/ﬂ/er Wren r e J
Ai/’/ﬁ(/f'ﬂ/ﬂy Love [ L : o J
'(//ﬂqé/rc/ : 1 .
Least Flyeather ]
Phrocbe _ ‘ 1
Crested Flycatdir: . ' | .
lbod Pwee ‘ : §
Gz./// (ﬂby-éz@nrg#h;) i : j
& “eyed Vireo | J
; - Scarlet 75/70,75/’ L
3 Loon . l : - ]
- Tree Swollow ) |
Firple lMortin : |
Petled ﬁn/a.—ﬁséerl ]
/POb/b [ J
Wbod 7Arush l

! % Botol é( :
\* Western Meadowlark - |
Battmiare Orilel . ]




3_”0 249
Oven 6lrJ '

- 3:5%

AEART 1L
(zortinued)

qi07 -

Yo

-3 Nuthern Vellowtiroat

428

134

P2 Ghesﬁ;w&-.f/aba’ Werblr

ﬂ/aa%)%maé/ Green, W{f‘/"’ -

Y4ius

ﬂ/ﬂs//ca/; Rdstart

4,52

S101

l

5 Gpoko bt b %4/4
é 5/(18 JE}‘/ {

Graw;i

s i e 2 e

Pl

/3’/ac£ ca;opgdamacfee [

‘ &dbl’ &/ﬂA’WIﬂy L i

i
i
i
!

——

i

IRRENER IS N
!
l
i

* On/ one oésen’a-fm

2 75/0 observations
WL '3 7;mse observations

s e S e

/’/ore than three aé.scnfaﬁws

5o

o s

e ——f .

o | -



~ Eas?zrn
P K
oy . =

2 %

- HAlauddne.

! tkar?ﬁ/)b/aa

fbi,?ﬁ)ﬂa.f’y/b’ao

| ;cé/omc./%ze '

Frckidae

Shrdard Tme wlR e

> x = x i
3 RS 5 s 8

OF /105 //V(.? S VG 3L/ VNG
'?~’0&6/0;B-3b¢l} ?/ é/%;.z}/Aa;é ./hom/hy, ‘
Song begml)/bf was recorded
s mwymer:)

~D

Frrgil ove

e e e T AT O T e L 0F B R e
S Wi%ﬁﬁﬁequ e P
e o At b € o ik N N o

s T <=

i 7709/0%/%’0’0&

S A a/améfb’d@

Z/m,/m/%?e

=

31 Laridae

/

2 Bivd Famties

=3 ! S ' y
| Unoritre < °C

5 7%/024,&/'0’0&

— ey S
R s TRl e T O
ks R S .

o

7.

K| Gaviidae

R T g T DO P
r nm-ﬁif‘ 3. il

25 A N s i e g S iR Ta T gk

St | Hriundimide

BT Aleedinigac

" L/
_,'57{5/ VCaE

—} Ky foc e

PP,

[



