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Lester Samery Zryer

The 1life hister: of t''2 bronced

w

cula versicclor, was the subject of intensive stud- ir *the
;]

vicinity of East Lansin;;, Michi_an, durin- 12731 and 1952,

Emphasis was placed or the nestir: crele, narticeolarly of
those tirds breeding in marshzss and swamans., Other phases

of the study included: (1) vost-nestin: activitics cf fam-
ily groups, (2 the development of hand-reared birds kent

in captivity for a year, (3) fcod hatits, basad cn the 2nal-
ysSis of 20 stomachs and supvlemented by a review cf the 1lit-

erature, and (4) roosting and flock of grackls: In mixed

flocks of starlings and cowbirds in willow-thicket and manle-
tree roosts. As a secondary cbjective the literature was
reviewed for: (1) the ccmolicated history of the taxoncny
and nomenclature of the serns Juiscalus, and (2) the dis-
tribution and migraticon of the srecies guisc-la, supdlenent-
ed by uvnpublished return rcceords cof 5¢ -racizlses tanded in

the vicinity cof East Lansin-,

The nesting cycle. llale iles arrivs in soutlern

Michisan about mid-.larch. Courtshin beiins when the females
arrive from 6 to 10 days later. In seleccting; a mate twe $e
four males ccmpete fcr a single female bre (1) rerfcrmaing
intimidation displars, e.:., bill-pocintinz and a challenge

song accompanied by a roughed-feather display, and (2) ac-

companying the female on short flishts away from the nesting






areca, The doninant male lLiecores the ma*te naftear a wealk or

so of competiticn., No definite territorinlism is evident.
In early 4Anril the fe2male, accceapani=d by her mate, he-

cins hunting for a nesting site In the marsh, dbout mid-

April the female starts the nest, while th> male -vards.

Nest buildin_ is usvally comnleted in twc wenks,

A survevy of nesting sites in a 12-squar=-mile area re-
vealed: (1) that about half cf the population nest=d in
marshes and swamps and half in conifercus trees, (Z2) that
the average size of the marsh cclonies was C pairs, whilc

rs, and

[ 5
w

that of the ccniferous-trse cclonies was ¢.5 pa
(3) that the pooulation was 12.3 srackles »er sgquare mile.

— Incubation, carried on by the female only, te;lns near-
iy three days after the nest is coemnlete 2and lasts feor an
avera_e of 12,7 days. Both male and femnle feed the yoiing,
but only the female broods.

Out of 33 active nests the survivnl rate was 1.2 voung
ver nest., Two iImncertant meritality factors were bhad weatho
(23 per cent of egss decaerted) and vnredaticn (22 rer coent by

natural cnemics, 6 per cent by the investigatcr).

Hand-reared birds. The young male tesan to "sing'" fol-

lowing the postjuvenal molt, but the females did nct start
singing until December., The song of a mature bird was nct
attained by the captive younyg. Althovgh the females begged

and postured befcre the male, copulation was not observed.

N
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In !May one femalc shcwed sisns of nest brildins--she nicked

- (]

un bits of strin;, _rass and cther materinl available with-

In the cage.

Roosting. Before nesting beoth male and female grackles
roosted in a willow thiclket with starlings, coewbirds, and

red-winss. (The roostin.

—

pocpulation, however, was predom-
inantly starlings.)But as soon as incubaticn was started,
the females rcosted on the nests while the males ccntinued

to use the same willow-thickst roost,.
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Meny of tle rare rircde of loertl speric. live bteen ir-
veetigeted juite thorenshly by students o8 crritholoeny,
while scime of the cuomrcor tirde hive Yean roslected in tiis
resject. l'he grockles re irn the iotter osroup. slthoush
it 1g true that ezrlier ornitholo:xists huve exumined the
feecing znd roosting habits =s +e2ll @ the tuxcromy of the
grackles, onlv limited ctudies of the 1ife history of thris

speciecs have bsen publiched.
Purpoce

The primary purpoce ¢f this investiwoticn wee to leurn
niecre abtout the life lListory of the bronzed gracxle, Quis-

calusg guiccula vergicolor Vieillet, in Michigzin cnd to cs-

semtle fucts, both new ond old, whout ite Labite, In tlie

study 1ife bhistory is nmcercstood to meen trhe unnucl oycle

[N
—
—

of events in the life c¢f the bird. Steps the necting
cycle such zag mating, rest building, incubitior, srovth
end develcpment of the ycung, w«e 'iell as feedine, rcosting,
flocking, and migretion compricse the bird's life history.

4 secondary 2im wus to ascemble cnd surrarize from the

literature pertinent data concerning the taxonomy and dis-

tribution of the grackles. The writer felt a nee¢ for in-






“
s

cluding sueh buckground infermation ctent the sracxklez in
order tc ¢ive a2 riere comjlete pLicture of this s=;ecles,

bBeope

o

The orgunization of the mutericl hiue been governcé by
the chrcnolegical order of evente., The backercuné Inforra-
tion of texonomy cnd distrituticn is plocenl Zipnt.,  Then the
life-history study is presented in the following order: mi-

gration, nesting cycle, post-nesting uzctivities, hand-reared

o]
o

birds, food und Teeding hubdits, und roosting and flocking.
Field invectigations were conducteé fcr twe c.ring ond
summer seacsons in sast Lunzing »nd the vicinity, Inghem
County, Ikiichigun. 'The nesting cycle as ctudied vt =2 srall
marsh from the lost week F Murch te tre »17°<1e of Jure in
19581 ¢nd frem the second week of March untii tio Trrst | aeg
of June in 195&. hotever, e¢dcditionel mezzurements of srovih
were ottained ot two othser similer ;lucse durins the 1454
cezson. In cornecticon with the nestings :vele, ¢ curvey oF
the necting ropuletion vice mede by locatinge ncotineg tre-s

5

and counting mated poirs in o li-sjunre-mile c¢rew, lland-

D

1954 tc ..ueust, 1053,

[@1]
-

reared youns were Kept from way 1

v.illow thicikct reur =

[
ct
5

Roosting observations were rade

n

srcll leke during the 1952 sprine a2nd summer seagons., .8
part of the food-habits stuly, stomuchs of nestlirss, Juve-

nzle, and adults were exemined in 1981.






Material oné hetiods

At the marsh lhere the m=uin jorvicn of thic investigu-
tion wos ccenéucted, ¢ le-foot orservation tower v.ees c¢cnn-
structed to uwiford a vei:tige point alove the tush level for
obgerving activities £ ths birds over tre =2ntire cres
(Plate 1, Fig. &). u blind wcs offixed to tlie top of the
tower.

Mecsurements of growth in weirht wuné in the langth of
the bill, wing, and tsrsus were taken. Ior welghing <
spring-talance, sincle-platform, dietetic scule cencitive

age uced in the field. lessurements of the

to one graom v
bill, wing, and tarsus were tuaxen se Tollows: »ill, by
tlucing one point of the dividers «t the tip of the ppor
mandible and the other ulcrng the midline of the culmen at
the posterior edge of tle Lhorny rart of the ¥Yill; winc, by
rlacing it on . ruler und mewsuring from the hend (carpsl
Joint) to the tip »f the Tlechy port In very yourng tirds or

te the tip of the longect primuary . in fewther in clder necst-

®

lings; tarsus, by plecing ore voint of tie divider ot the
tibio-tareal joint wnd the other ot the upex of o« welge-
shaped creasc in the sxin at tle junctior of the tarzus vith
tle tces.

Light intencsities were necsured with 2 ‘Jesten 2xicsure

meter, model 715, by holding it directed towzrc tle zenitlh.

all photographs were by the author.
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TAXONCITY AND NONMENCLATURE
Taxonomic Relaticnships

The genus Quiscalus belongs tc the family Icteridae.
This strictly New World family is widely distrituted in
North, Central, ard South America and the adjacent islands.
It is a fairly large family having 35 genera (Eellmayr, 1937)
and 88 species (lMayr, 1246). Quiscalus is confined to North
America ncrth of the Rio Grande -1lley and the adjacent i1s-
lands,

There are three jenera of icterids in Ncrth America
north of HMexico which are comricnly called blackbirds and of-
ten have been called grackles in the past., In additicn to
having names which are similar, they are all the more ccnfus-
ing to the casual observer because of similar color charac-
teristics. All are black with iridescent colors of metallic
hues on the head. Euphajus, which contains the smallest
species, 1is the genus to which the robin-size Brewer's black-

bird, E. cyanocephalus, and the rusty blackbird, E. carolin-

us, belonzg. The tail of these species is short and rounded,
never V-shaped. The female is only a little smaller than
the male and duller in color. Quiscalus contains medium-
sized forms, the nurple graclles, with lcong graduated tails.
They are 11 to 13 inches in length., Males depress the cen-

tral tall feathers to form a V-shaped tail while in flight






during the breeding season. As in Eupha _us the female is

nearly the same size as the male and somewhat duller in
appesrance. Cassidix, the boat-tailed grackles, contains
the largest forms, that is, the males are much larger, aver-
aging 16 to 17 inches, while the females are about the size
of a male ovurple grackle (13 inches). The tail is long and
graduated and, in the case of the male, i1s V-shaped during
the breeding season.

As currently defined (1953) in the Nineteenth and
Twenty-third Supplements of the American Ornithologists'
Union (A.0.U.) Check-list, the genus Quiscalus is represent-
ed by a sinzle species, quiscula, which is dividecd Into
three subspecies as follows:

Florida grackle, uiscalus guiscula quiscula (Linnaeus)

Purple grackle, Quiscalus guiscula stonel Chapman

Bronzed grackle, Quiscnalus quiscula versicoler Vieillot.

There is a very close slmilarity in the apwnearance of

these three forms of the "purple grackles."

A brief descrip-
tion of each will aid in distinguishing them.

The Florida grackle, 2. 2. gquiscula, is the smallest
ferm. It inhabits the southeastern part of the United
States mostly along the Atlantic and +ulf ccasts. The head
color of the adult male varies from a purplish bronze to a
violet. Head color, hcwever, is not considered to be a re-

liable characteristic for separating the three subspecies

(Ridgway, 1902:214). The most useful color characteristic






is that of the back, scanulars, and sides of the breast,
which in the Florida gsrackle is a dark olive-greesn or dull
bcttle green cclor with concealed iridescent bars of other
metallic hues.

The slishtly larger purple grackle, Q. g. stonei, 1s a
hishly variable form, cccupying the area north of the range
of guiscula, from the Atlantic Coast to the eastern slope of
the Appalachian Wountains. The cclor of the back, scapulars,
and sides varies from a bronzy purple to an olive-green or
even a bottle green., Ccncealed iridescent bars on the back
distinguish it frcm versicclor and the larper size separates
it from quiscula.

The brcnzed grackle, Q. gq. versiceolor, is the most wide-
1y distributed form (Fig. 1), breeding over the sreater nart
of Nerth America Letween the Rocky llountains and the Appa-
lachians and north to the turdra, It 1s abcut the same size
as stonel, the ournle grackle, but differs in cclor from

both gquiscula and stonei, It has a uniform bronze color over

the back, scapulars, and sides. The lacl of iridescent ccl-
or bars to interfere with the bronze color is the most helo-
ful distinguishing characteristic,

A fourth subspecies, named 3. g. ridgwayi by Oberholser
(1919:269), inhabits a zone of intergradation between stonei
and versicclor. This subspecies has nct been recoznized by

the A.0.U. Check-1list Committee to date (1953). According

to Chavman (193G:415) it possesses color characteristics of
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Fig, 1.

Breeding range of the purple grackles,

Quiscalus guisculsa.
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both forms. The back and rump are a rich bronze cclor with-
out iridescent bars, wmuch as in versicolcr. The wingzs have
the color of stonei but lack 1ridescent bars on the scapu-
lars., The sides are a rich bronze with a few iridescent
bars. This subspecies, then, has the bronze cclor of ver-

sicolor and the wing coclor and iridescent bars of stonei.

Nomenclatural History of Quiscalus gquiscula versicoclor

The nomenclatural history of the three subspecies of
quiscula 1is interesting but ccenfusing. Since a comprehen-
sive review is beyond the sccpe of this work, the following
account merely sketches the history of how the bronzed

grackle received its name, Quiscalus guiscula versicgclor

Vieillot.

The Europeans whe first came to America often applied
the names of birds familiar to them in the 0ld World tc sim-
ilar birds over here. Mark Catesby (1731) was nc exception
(Allen, 1951:465). He described and painted a grackle while
he was in South Carolina. It must have reminded him of a
blackbird-1like crow in Europe, a member of the family Ccr-

vidae, for he called it "The Purple Jack-Daw, Monedula pur-

Egggg." Perhaps this sinilarity to the jackdaw, which in
reality is a crow, was the source of the name "crow black-
bird," another name by which the grackle was known,

When Linnaeus classified North American birds, he used

some of Catesby's descrivtions in his classification. For
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example, he used the description of lionedula purrurca for

his Gracula quiscula. Thus, he was the author of the

species name quiscula which is currently in use. The name
agrackle is probably the anglicized werd derived from this
genus name Gracula (Trotter, 1909:352-353). According to
Trotter (1909) the name "purple srackle" was used by Wilsocn,
this being its source in the current vernacular of ornithol-
ogzy.

Vieillot collected and described a grackle from the

United States and called it Quiscalus versicolor. Accord-

ing to Wilson (1876:333) Vieillot chose the name Quiscalus
to apply to the American bird in order to avoid confusion
with a bird inhabiting India that was already called Grac-
ula. By his very chcice of this name for thé zenus he shows
there was a questien in his nind ng to what kind of a bird
it was, (Quiscalus is derived from two Latin words, namely
uis, which means who, whici, what, and gqualis, which means
of what sort.) The name versicolor means varied in cclor.
Vieillot's Quiscalus is in current use instead of Catesby's
Monedula or Linnaea' Gracula because uvoth of the latter
are preoccupied. The subspecies name versicolor is also
currently used.

The authorshiv of Quiscalus guiscula versicolor is

therefore established. Vieillot supnplied Quiscalus versi-

color and Linnaesus supplied the spocies name quiscula. How-

ever, these names were applied to the purpls grackles of the
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eagtern states, of which there was only one recognized form.
Ridgway (1362:134) was the first to separata the bronzad
grackle from the eastsrn and southeastern purnle grackles.

He described 1t and named it Quiscalus aeneus and designatad

Mount Carmel, Weabash County, Illinois, as the type locality.
The questicn az to whether the breonzed grackls should
be regarded as a species or merely a subsnecies soon arose.
Six years after Ridgpway had listed it as a full species
Baird, Brewer and Ridgway (1375:219) listed it as a sub-
species of gquiscula., Stsineser (1385:43) in a foct-note re-

ferred to tho bronzed grackle as Quiscalus quiscula aeneus.

The A.0.U, Check-list (1386) listed the bronzed grackle as

Quiscalus gquiscula aeneus.

The bronzed grackle was known as Q. g. azu-as for &0
years., During that time, however, the taxonomic status of
the species guiscnla was examined carefully by several or-
nithologists. Wetmore (1933:239) who had examined 7ieillot's
tybe swecimen honsed in the !Mmseum 4'Histoire Natarells in
Paris, said he believed it was a bronzed grackle and vot a
purple grackle as had been supnosed for sc manr years. He
made the following statemsnt abcut it:

« « o there is nc question as tc its identificaticn as
indicated, and there seems tc te no doubt that it is the
basis of Vieillet's description. . . . Tie name of the
Bronzed Grackle, therefore, becomes Quiscalus versicolor
Vieillot, if it is considered a distinct species, cr
Quiscalus versicolor versicolor, if the belief is held

that it 1s conspecific with the eastern and southern
grackles of this group.
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In viewing the taxonomic status cf the gennus Quiscalus Wet-
more believed that there were twc snecies, one the bronzed
grackle with no subspeciss, and the cther the opurnle srackle
with the hybrid (ridgwayi) occurring where the ranges cf
these two species overlap.

In 1344 the A,C.U. Check-1list Conmittee followed Wet-

more's suggestion and listed the bronzed grackle in the Nine-

teenth Supolement (1944:400) as Quiscalus versicolor

Vieillot, thus giving it specific rank.

The bronzed grackle did not have the status of full
species for long. Some who apgreed with the Check-1list Com-
mittee's decision about this changed their minds later,
Sutton (1245) was one who did just that. He had this to
say about it:

« « « But I now believe I was wrong, and I believe the
Comnittee's decision--whatever the basis thercfore--is
wrong, for when two or more anatomically very similar
forms have the same color-pattern, call-notes, courtship
behavior, nesting habits, roosting hakrits, molts, fcods,
etc., and interbreed indiscriminately wherever they cc-
cur together, they certainly must be called the same
species, if the term ig tc have a truly biological mean-
ing. « « + It is interesting, and desirahle, to conslider
the possibility that the Bronzed Grackle may have budded
off and become a full separate species; but so long as
the bird itself recognizes no essentlal difference be-
tween itself and other forms of its genus with which it
comes in contact during the breeding season, ornithol-
ogists may well accept its own cbviously satisfaccory
decision in the matter and name it accordingly.

Three years after this statement was made the A,0.U, Check-
list Committee made the following change in the Twenty-

third Supplement (1943:442): "Quiscalus versicolor Vieillot,
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the Bronzed Grackle, again listed as Quiscalus gquiscula ver-

sicolor Vieillot,™
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Hlistorical Background

The exact place of origin of grackles is not known be-
cause there 1s not enough direct evidence to trace their ge-
ological history. However, on the basis cf presert distrib-
ution most ornithologists believe that they are of neotrop-
ical origin, Bond (1948) claimed that grackles vrobably
originated in southern North America and spread to Central
America and more recently tc northern South imerica.

Chapman (1935a, 1935b, 193¢, 1939, and 1940) has ad-
vanced a theory to exélain the presont dlstribution of Quis-

calus guiscula in North America., According to his view two

groups of this species were isolated one from the other dur-
ing the last glacial period, but following the retreat of
the ice the two groups united again., He explained that as
the ice advanced southward into northorn Iinited States, the
grackles, as well as cother animals, were forcad to retreat,
Those located east of the Avpalachian lountains withdrew to
the Florida region, while those west of the Appalachians
took refuge in Texas and northeastern llexico., The two
groups of grackles, presumably morphologically alike, at
first were isolated from each other for a long periocd--long

enough to allow two morphologjically different forms to






15
evolve. Those confined to the southeastern area became the
subspecies guiscula and those restricted toc the southwestern
area became the subspecies versicolor.

During their period of isolation the two groups of
grackles were subjected to different types of climate (Hunt-
ington, 1952:163): gquiscula in the Florida reglon to a
humid climate with moderate temperature changes, and versi-
color in the Texas-iexico region to a drier c:limate with
more extreme temperature changes. Huntlington believed that
the fact that versicolor was subjected to such changjing con-
ditions has contributed to its broadly adaptive nature and
to its migratory habit. By contrast, guiscula appears to
have been less aggressive in occupying new territory and
has not developed the migratory habit to the same extent as
versicolor.

Following the retreat of the ice, Chapman (1935a:22) ex-
plained that the graclkles extended their range northward
(Fig. 2). Versicolor, on the one hand, spread rapidly and
extensively from the southwest to the east and north over
much of North America, and guiscula, on the other hand, ex-
tended its range from the southeast retreat westward and
northward alcng the coasts,

The subspecies stonei, according to Chapman (1936:405-
407), was an off-shoot of guiscula, He accounted for the

speciation of stonel in this way:
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Fig., 2. Post-glacial dispersion of the Florida grackle,

Quiscalus guiscula guiscula and the bronzed grackle, Quiscalus
guiscula versicolor.
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. « » the chan;ed population conditions incident to ex-
pansion of range have permitted these mutational char-
acters to find expression in stonei, which we may pro-
visionally consider as neither the product of its envir-
onment nor of hybridization, but cf heritable, individ-
ual variation or mutatiocn.

Huntington (1952:162) did not agree with Chapman's explana-
tion of the specilation of stonei. He was convinced that
stonei "™. . . is the product of both its environment,
througsh selection, and hybridization."

The subspecies ridgwayl was the product of hybridiza-

tion between stonel and versicolor according to Chapman's

view, Huntington considered ridgwayi, as well as stonei,
to be intermediate forms resulting from hybridization be-

tween two end products, viz., guiscula and vsrsicolor,

Breeding Range of Quiscalus g. versicolor

The bronzed grackle has extended 1ts breeding range

over a large portion of North America (Fig. 1). Its present
range extends northward from the Rio Grande valley along the
eastern glopes cf the Rocky Mountailns where 1t is found up

to an altitude of 5,000 feet (Drew, 1335:16), north to Great
Slave Lake, southeast across the forested part of Canada to
southern Labrador, south tc central New England, west to cen-
tral New York, southwest along the western slopes cof the Ap-
palachians to southwestern Louisiana, and southwest alcng

the Gulf Coast to the Rio Grande valley. Vagrants of ver-

sicolor have been observed beyond the normal range in the
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west and north. Alcorn (1940) ,ercrted [indin
bronzed grackle st Fallon, Nevada, which is over €00 milles
west of the treedirg ranze. Weydemever (1232, 1934) ob-
served cne or twc bronzed _rackles cn different occasions
in northwestern Wontana west of the Ccntinental Divide. An-
other interesting straggler was a male bronzed grackle taken
at Wainwright, Alaska., Bailey (1943:291), whc has this
specimen in the Ccloradc useum of Natural Histcry, believes
this is the cnly Alaskan record. Ilaccun (1903:411-412) re-

ported grackles tc be stragglers as far north as Hudson Bay.

Ecoloyical distribution. The vastness of the breedirg

range of versiccior brcomes mcre annarent when cne real-
izeg the fact that several major biotic communities are in-
cluded. The major biotic ccmrunities cccupled, including
their successional stages and ecotcnes, are as follows: the
Desert Scrub Subclimax of the Ric Grande valley, the Grass-
land Climax of the Great Plains, the Deciducus Forest Climax
of the Missisgsippi basin, the Deciduous Forest-Grassland
Ecotone of the prairie region, the Conifercus Forest-Grass-
land Ecotcne cf southern Canada in the west, and the Conif-
erous-Deciduous Forests Ecotcne cf scuthern Canada and north-
ern United States in the east. Stragglers are fcund in the
Tundra-Ccnifercus Forest Ecotcne of nortrern Canada. In
some of the southern states, where there are islands of the

Oak-Pine Subclimax, bronzed grackles are also found,
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The distribution and the abundance cf the bronzed

grackle varies from one part of the ranzse tc anctrer. For
example, it 1s more evenly distributed and more abundant in
tre Coniferous and Deciducus Forest Biomes than in the
Grassland Biome. The bulk of the wncoulation is fcund in
the deciduous fcrests of the Micsissinni basin, the Great
Lakes and the 3t. Lawrence valley, in which oart of the
range it is quite evenly distributed. IHere tco, where agri-
culture and cities have changed the original forest condi-
tions, it frequently nests near farm dwellings, and in cem-
eteries and in parks. Its numbers decrease farther north
in the western part of the Coniferous Forest Community and
it is still less common in the central and eastern part of
the same Community. Within this northern prart of the range
versicolor is found moreAfrequently in swamps and alcng the
borders of lakes and streams. In the Grassland Comrunity
grackles are largely limited tc the vicinity of water and
the dwelling places of man. They frequent the river valleys,
sloughs and marshes, irrigation vonds and canals, as well

as ranch dwellings and towns.

Distribution in Michigan. The bronzed grackle is com-

mon throughout most of the Lower Peninsula of iichigan,
fairly commcn in the Upper Peninsula, and fairly common to
common on some of the islands of the Great Lakes, but rel-

ative abundance may vary from one locality to another.
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This is due to the grepgarious nature of the bird during the
nesting season and later during flocking.

Concerning the distribution of this species on the is-
lands of the Great Lakes, Ford (1232), who visited 20 islands
in nerthern Lake iiichizan, the Straits of Mackinac and Lake
Huron at the nouth of the 3t, Mary's River in July, 18231,
observed grackles cn only one island. He did not state
which island that was. White (1893:225) reported bronzed
grackles to be abundant during =mi-ration in September on
Mackinac Island., Wood (19211:99), on the authority of the
[1ighthouse] keepers at Charity Islands, Lake Huron, re-
ported this species to be a common spring migrant. Van Tyne
(1923) noted that bronzed srackles were "fairly common™ dur-
ing the months of June, July, and August on the Les Cheneaux
Islands of northern Lake Huron., The sahe writer (1948:108)
stated, "Bronzed Grackles were common at 3t. James, Beaver
Island, in 1937." He did not report any from Squaw, Trout,
Gull or Hat Islands, but learned from Arthur E. Staebler
and Leslie D. Case, Sr. that bronzed grackles were near the
main settlement of South Manitou Island in June, though none
were reported from North Manitou, South Fox, or North Fox
Islands. The present writer visited Beaver, Garden, Gull,
Hat and Shoe Islands on July 1 and £, 1952, and found grack-
les on Beaver Island at St, James, but did not observe any
on the other islands., The bronzed grackle has been report-

ed from Isle Royale bcocth in the spring and in the fall
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{\Wocd, 1951:440-442). It has, therefore, been cstablished
that bronzed grackles cccur on the following islands c¢f tre
Great Lakes: Beaver, Charity, Les Cheneaux, lackinac, Isle

Royale, and South Manitou.
Winter Range of Quiscalus g. versicolor

Brenzed grackles spend the winter months, from late No-
vember until mid-February, in cne of thrse parts of the win-
ter range: (1) the lower Mississippil valley; (2) ncrtheast-
ern lexico and a small part of Texas; (3) the southern
states east of the Apnalachians (Fig. 3).

The Mississippl valley from scuthern Illinois south to
middle Louisiana and Ilississippi 1is the ncrtion of the win-
ter range where most of them stay. Hewever, rackles are
observed nearly every winter in the more northern pnarts of
the range. Here they are reported to be few in numbers in
tﬁe eastern half of Kansas and Nebraska, the southern part
cf Minnesota, Wisconsin and the Lower Peninsula cf ilichigan,
the Great Lakes area in Ontario and the southern New Eng-
land States.

Cooke (1883:175) pointed out an interesting fact about
the winter range of the bronzed ;rackle. He noted its com-
plete absence over most of Texas. It seems té pass over
that state and svend the winter in northern Mexico. The

limits of this range have not been repcrted,






Fig. 3. Winter range of the bronzed grackle, Quiscslus
guiscula versicolor. Dots show approximate locality where
this species has been reported. Coarse cross-hatching de-

plcts part of range where they are occasionally found in the
winter. Fine cross-hatching represents the location of the
bulk of the winter population.






23
A few of the bronzed grackles that nest in the ncrth-

%

eastern part of North Americo spend the winter in southcast-
ern United States. They have been cbserved during the win-

ter months in southern Socuth Carclina, Geor;;ia, and Alabama.






MIGRATION

Spring

Bronzed gracklez spend the monthe of December a&nd Jan-
vaery ¢or the winter range locwted in southerrn United Ctates
and northesstern Mexicc. They are mocst zbundont alorg the
Misesiecipri River =rd its tributeries. Here they rcost in
large flocke 2t night ¢nd r-nge over the countryside in
seurch of food durirg the dsy. There is l1ittle eviderce cf
populsation chernge durinre thece winter months.

At the firet sigres cof spring in early Februsry the num-
ber of grackles bteginsg to ircrecse in the scuthern parts of
the United States. This gerncrel incrence can te traced
northward week hny week =g vinter gives v..y to sprireg. Fig., 4
cshows the arproximute jyosition of the vingusrds of sprirg
migrants, drewn from reports muode by observers for the pest
6C to 70 years.

The first migr:nte that lecve the viirter renge in north-
eastern Mexico wrrive in Texss «tout the end of January or
in early Febru:zry (.ttwater, 18¢z:232). In the lower Liiss-
igsipypi velley, however, the firet migr.nte do nct lesve un-
til the first or secord week of Fetruary.

ns spring opens rorthward, migraetion is wccelerated up

the hiseissipri valley tut proceeds more slowly scross the
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Fig. 4. Spring migration of the bronze







Great EFlaine end the foothills of the Rocky hount:irs.,
Cooke (1888) noted thot crackles in the Liiceiveipii vslley
vere at latitude 44°45' Ly barch £5 lut orly st latitude 41°

over the Grest tlainse at =hout the seme date. Thie ¢iffer-

<

erce agpesre on the map (Fig. 4) as a downww.rd swirg of the
dote-peosition lires over the Greet flsine, o poscsible ex-
plernaticn of this cpperert lag of northwasrd progress is thet
grackles tend to follow river valleys durirg migraztion (kc-
Cenn, 1981:175; Terkins, 1932:90). Fresumably those that
spread over the Grest Tleins begin their migrastion in the
lower Micsiseipyri vealley. Ascsuming thet they do, ther tlorce
which move ncrthwestw:rd along the tributuries of the Migs-
issippi will rnot te =zt the same latitude on a given dste -.¢
thoge which have corntinuved northward up tre Mississippi.

The MNicsiscippl Kiver v:illey is the meir thoroughfere
between the Rocky kounteins und the appalachian Mountsins
for migrating brorzed grackles. Trirtuteries cof this river,
such &5 the Ohio and websesh Rivers, are followed, ir part,
by those birds goirg to the Grest Lekes region. Gresckles
that breed in northern ond northwestern Cunade. vrobsbly en-
ter that country from the upper Missisciypil system. Cooke
(1915:445) poirted this out when he exsmired the migration
route ucged bty btirds in the velley of the Mackernzie. Lkis line
of ressonirg is clewzrly cet forth in the followirg cuotztion:

It is evident that the westernmost brecding tirds, those
thot summer in the Mackenvzie Valley, must have reached
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their breedirg grounds from the southeucst by vecy of the
icel vi Valley.

The ceuse of the choice of this route is essily
found in the corditicps of moisture «nd wcodland., .11
thece cspecles vre either lovers of cumy forests cor of
moist meadows and marshy laxkee. 'Their favorite surround-
inge extend in the United Stutes not farther west then
astern ¥Kansss =nd vestern Minnescts. On arrivirg et
fanitcba, the dry plains thet have teen - tourrier cn
their left for tl e last thousand riles, become tetter
watered snd interspersed with groves and soon thece
groves unite to form elmost continuous well-watered for-
gst--a genuire birés' pauradice. attrocted Yy the ewcrly
season and ebundant food supply, the tirds turn north-
westward 2nd settle for the summer in the valley of the
Mackenzie,
Cooke listed the tronzed grackle among 18 species that use
this route, but added that this woulc be difficult to preve,
eince it &lso rangec over the Grest Flains as well.
sccording to Wood (1906:156) brenzed greckles, among
other eerly herdy migrasnts, do rot come to NMichigcn at ¢
staeted time each yeur, ". . . but zre governed in thelr mig-
ration to a certain extent bty fsvoreble westher c¢nd food con-
ditions." .4t snn sarbor arrivel dates have been recorded as
esrly zs February 2C (wood, 1951:44C-442). Throughout the
course of many years, the aversge ~rrival date is =rouncé the
middle of Merch. The rprr=sent writer fcund the arrivz=l dsaste
at Bast Langing to be Merch 15 in 1951 and March l:= in 195%.
At Alma, whrich is located 50 miles rorth of Bust Lensing, the
arrivsl date was March 14 in 1953.

The first srrivale of grackles consisted of smell flocks

(8 to ¢) of meles st Eest Lansing. There v.ere no females
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urntil a week later. Petersen and Youn. (1950:46€6) fcund
the same to be true at iladizon, Wiscensin, during threse
seascns, While it is the seneral ruls for males to arrive
first, the writer observed an exceoticn to this., Twc fe-
males were among a flock of nine first notad arrivals at
Alma on Harch 14 in 1953.

The duration of spring misration of grackles can be
determined by noting the relative abundance of these birds
at a given place throughout the migration season. This al-
so applies to fall migration. 1Iwo writers have reported
observations of this type in two localities over a period
of years., Jones (1895:121, 233) reocried changez in the poo-
ulaticn during sovring and fall for a five-year period at
Grinnell, Iowa, This lccality is about 90 air-line niles
west of the llississippi River. Trantman (1940:141) de-
scribed in more detail the changes in the gracile ponula-
tion throughcut the entire ycar at Buckeye Lake, Ohilc.

Fig. 5 depicts the avera_e abundance as described by the
authors in such terms as "lizht," "heavy," and "same inten-
sity" (Jones) cr as "fairly abundant,"” "maximum abundance,"
and "few" (Trautman). It will be noticed that spring mi-
gration at Grinnell bejan abcut one weel later than at Buck-
eye Lake and alzo tha. the maximum abundance at Grinell was
about two weeks later. There is no aporeciable difference

in the fall migration pattern.
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Fig. 5. Comnarison of effects of mig»ntion on rela-
tive abundance cf brenzed grackles throughout a year at two
locations. A, The avern ;e for a five-vear nericd at Grin-
nell, Iowa (Jones, 1395). The blackened nortion is based on

the renorted abundance. 3. The avera :e for a few years at
Buckeye Lake, Ohio (Trautman, 1940).

Fall

After a two-month pericd req:ired for rearing their
young, bronzed _raclkles move atout in small famnily ;rouns.
During this rost-nestin: time they »nass throu.h a molt., To-
ward the end of the =o0lting »eriod flockin; tezins. This
activity marks the be inring of a senernl hut gradval move-
ment to distant nlaces.

Fall migration becomes evident when the local ncr-vla-
tions commence tc 3'cw an increase in numbers (Fig. 5). Ry
mid-August

srackles eon the nerthern treedin:; srounds in Can-

ada ba:in to move sovthward., The effect of this influx bte-
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came evident at Jrinnell in late Au-vrst and early Sentemnber,
while the avera_e beginning of fall =wijraticn at Puckeye Lake
was orly slizhtly later. The duraticn of aisraticn was about
the same for both »laces, «nding by middle cr late November,

Wihile there is a scarcity of late departure reports in
the literature, therz sare encuch tc dslineate the southviard
movement of the rear guard of migrants in a jeneral wav.

The avera:e departure time in southern Canada and northern
United States iz mid-Uctotiecr. In the central stntas it aver-
ages from the last week cof Cctobzer to the first week of Yc-
venber. By late November all cf the misratiny zrackles hrave
reached their winter range.

How do grnckles distribute themselves after thev reach
-the wirter range? According to Perkins (1932:20), who re-
ported on the recoveries of H3 brorzed ;r-ckles banded at
12 staticns in Indiana, .rackles are at first (November)
fairly close to the .Mississippi, but become widelr distrib-
uted during the remninder cf the winter. He noted that all
of the grackle recoveries west of the llississipni were ex-
tremely close to 1it.

Where do iichigan grackles go for the winter? The
writer has compiled the recoveries of 52 brcnzed rackles,
22 of which are from the unoublished tird-bandin; records at
Hfichigan State CYollege, and 30 from the tanding files of
Mr. C. C, Ludwig, who banded grackles at Lansing and at

Lake Odessa, which is located abtout 35 miles west of Lansing.
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The locality of ench recovery is pletfed on the map in Fipg. o
and the data are summarized by states and seascns in Table I.
These data reveal .. "~rovcsiir oo iats abonn the i opeation
and the vwintering grournds o Mich! san orac’-loz,

(1) Almost all of the recoveries were from states loca-
ted in a southwesterly direction frcm East Lansin.;., The
states from which recoveries were renvorted include Alabama,
Arkansas, Illinoils, Indiana, Kentucky, Louvisiana, !fississin-
pi, Ohic, Tennessce, and Texas. 'This list compares guite
closely with Perkins' revcrt cn Indiena reccveries., The e x-

cepticons are as followa: one Indiana grackle was reccvered

A FI .
L3THE .,

in icwa and ncne wer: recovered in Ohic or
(2) lichigan grackles revorted north of Tennessee (with

(&)

two excepticns) were zither spring ai_rantsz, i.c., recovered

:
durihg March and April, or fsll migrants, i.e., recovered
before November 30, One rackle avnarently wirtesred ir southe-
western Ohio and a second was recovered during the summer in
north-central Ohic,

(3) Seven of the 10 srackles fcund west of the
sippi River were located within a few milss of the river,
while the other three were localed near the Red River, a

tributary of the Mississinri. This alsc is in a ;v

coment

with what Perkins revorted in 1332,
(4) 1ilost of the recoveries (25 of trhe 52) were from
mississippi and Tennessee. Perkins listed 25 of 53 recov-

eries from Misgissippni and Tennessee.
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(8) The distance traveled Ly grackles from .ics i cn to

the »noints c¢f recovery veried from 125 tc 370 air-iine riles.

The most distant repcrts were from Texas and Louisiana,

(6)

One grackle was recovered in NMississicpi on Hay 2

()

’
nearly a month after wmigration ceased in liichigan., Perhaps
that bird had beern irjured and was unsble tc fly rorth with

the others. It was reported killed.






THEZ NESTING CYCLE
Introduction

The study of the nesting cycl2 was begun harch £9, 1951,
at a small (seven acre) mirsh, compoused predominzntly of

meadowsweet (Spilrseus wlba) and reed-caneury grass (ihalaris

arundinacea), located just beyond the southwestern boundary
of the city limits of Last Lansing (T4N R2.W S24 Ingham Coun-
ty). Since tiis marsh is located neuar the Trowbridge rail-
road signal tower, it will be referred to ss Trowbridge
Marsh, Because observutions were begun nezrly two weeks
after the first grackles arrived, their sctivities on arrival
were necesssrily omitted the firet year. Lutsr (april 9 to
June 1), however, observations were mzde almost daily. A
total of 14 pairs nested here thut seuson. BZgg laying, incu-
bation, and hatching wers carefully followed and growth of
the young was meusured. Observations on parental care were
made from a blind., o mug‘(Fig. 7) shows the vegetation zones

and the locations of the grackle nssts. Y werz collected

and examined after the young had fledged.

Invectigation of the nesting cycle wuis resumed on Mzrch
10, 1952. Daily checks were mude on the campus of hichig:n
State College and at Trowbridge Marsh for early arrivals of

bronzed grackles. The arrival, courtship, eand the early
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rhases of nest building were followad st a coleny nesting in

siruces cnd Lines lcoe ted un the campus., Cheerv-tions =t
this ;lace were muade fr.m the ground only. ic were not

messured or exumired since the tvirds hud chosen to nest n

@
=1

2 dormitory for women. The location of t is necting wrsa

will be referred tc as Williamg Dorm. &t the s sh the en-

tire nesting cycle wus studied from karch 10 until Jure 3.
iMessurements of srowth were not taken 3t tre marsh th,t sa28-
son.

During the 1952 nesting season measurements of growth

of nestling grackles were taken 1t two other localities.

Une colony wuas nesting in a m=:.d

cet area, which wos wrout
one scre in zxtent =znd was cross2d by a road. VWater, 3f to
45 centimeters deep, ves present throughout the nesting
cerson. This bushy are=, loc:ted :long Forest Road ne-r tle
southeast boundary of the city limits ¢f Lunsing (T4l Rz

526 Ingham County), will bte referred to as the Forest Rozd
colony. The period of observations was frorm May 3 to Muy 30.
The nest history wus followed for =il nests tut one. This
one cortuined eggs which were teing incubsted at ti.e time of
the last observation. The other colony wes situated anong
black willows (Salix nigras) which were screened on =1l sides
by a willow thicket. This nesting site was on the northe:st-
ern edge of sn extensive swump (about 80 acres). The willows
were in water 30 to 35 centimeters deer. This colony, locat-

ed near Collins Rozd, six-tenths of a mile south of Forest
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ozd (T4N R2% 85 Inghum County), will be referred to cc the
Collins Ro=zd colony. The ,eriod of oksgervations, inciuding
mezsurements, waus from hey 9 to lay 30,
In connection with 2 study of the j;opulatisn density of
bronzed gsrackies in the Bast Lansing area during the rnesting

season, a systematic search for nests was conducted over &

A

lz-sauare-mile =zrea. Nearly «ll of the resting cites v ere
spotted from an automoblle, nll of the jlaces which could
not be exumined in this rmanrer, such s woodlots, bvottomland
woods along the river, wnd the more distant zress fror the

road, were investig.ted on foot. [Iris study covered the ;er-

iod from wpril £5 to hay 165.

Gencrul scclogical Considerctinnes

Fhysiograrhy. The topogrephic features of diehigar

were formed, for the most p=rt, by the retreating ice of the
last (Wisconsin) glociel eroch. . mantle of glacial till of
varying thickness was 1l=id over this gluciated surface by
the retre:ting ice. =sasg the ice mz2lted :nd retrented, such
surface feuturec us morsines, till plains, kames, ard eckers
were formed during the close Of the glscial eproch. Jue to
POCTr dreinage extensivs aress of melt wo.ter =ccumulated,
forming lakes, some of vhich subsenuently drained and left
flat lake-bottom land, another important toposraprhic fe::ture

in l\/lichigan.
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at Ezst Lansing und the ::ree to the south of it, where
this study of the recsting cycle was conducted, the torogra-
rhy is levsl to gently rolliing. o morazine exterds in an
sast-west direction =long the sovth limits of Lansing snd
dast Lansing. It may be identified as a complex system of
low hills or ridges with many poorly drained hollows wmong
them. Some of thesce holiows contain viater the year around,
creating small marshes or willow thickets, e.g., Trowbhridge
harsh and tne nesting srea near Forest Road. To the north
and south of tliis ror:ine there is a gently rolling to level
till plain. The Red Cedar River flows westwurd along the
northern boundsry of this srea to Lursing where it is conflu-

ent with Grand River.

Clinate and weather. GSeeley (1917:35), who mede 2 study

of the climate in Michigsn tased on 50 yeurs of weather dauta,
deccribed the climz2te as follows:

On the whole the climste of Michigun 1s not extreme in
temp erature, eith=r in sumrer or winter, the r-infell is
sufficient for most crops, the cloudiness is sfreater in
the winter and lesgs ir the summer than in regions remote
from the Greut Lukes; :ae lhumidity is rzther high
throughout the yesr, especlizlly on the 1l:-ke cshores; the
prevailing winds are westerly, often high orn the lokes
but decreasing we they rass inlend. oSevere locul yphen-
Omena such s heil, tornaioes, torrential rains, etc.,
occur infrequently.

£

nt Last Leznsing the first signs of srring appear as
€arly as lste February or e=rly lisrch in protscted places
which are exposed to the sun. Lowever, cspring does not be-

Come esteblished until mid-Murch within the city and not un-
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til later in the ops=n courntrysids. This i: the =:zason of
high winds, cloudiness, ¢nd tery:ratures hLoverirg -round
freezing. At night t! = temperature is usually telow 32°F,
and during the day may rise to 50°or 60°F, These conditiuns
remain about the came during the early part of the nesting
season, that ie, until the second or third waek of npril.

By this time the temperuture zt nisht is only occasionally
below freezing, =nd during the duy it may Le us high as 80°F.
The month of May and early June are definitely wurmer, reng-
ing from 40°to 55 F. at night wund 60° to 85°F. during the day.
A sunmary of weuther conditions for the months whan the nest-

ing cycle was studied ut Bast Lansing is given in Tavle II.

Biotic community. DMichigan liess within two btiotic com-
munities, viz., the Declduous Forest in the southern h-1f of
the Lower Feninsula =nd the Coniferous-Deciducus I'orest Bco-
tone in the remaining portion of the state. The original
forests hive been modified tc u great extent %y clerrirg ond

drazining the lund for agricultursl pur

the lower half of tre Lower Feninsulu, and ty lumbering =nd
later by forest fires in the upper half of ihe Lower lenin-
sula and tke Upper fenirsula,

The original deciduous forest of the fast Lansi

wus composed of three muin tyres or ussocintions. Cn higher
and drier ridges there wus an Cok-llickory ..ssociation com-

posed of guercus rubra, . zlba, «nd Hicoriu ovat=. Tre

remainder of the srea was a Beech-Maple association except
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n the very low :nd wet places. It vias composed of . ...

maricana and acer saccharur " th consocies ¢of Tiliw aneri-

eneg and Fraxinus coericans.  ~iong the red Cedar River and
ts tributzries, where there were flood rlains, = bottomland

‘orest corsisting [ Ulmus americuna, Acer rubrum, . sac-

sharinum and Celtis occidentaulis existed.

at present the original decidinous forest hog been re-
luced to smell patches of woodlcots, shade trees both in the
ity and vround fsrm dwellings, and tottomland woods alcrg
he river. About half of the area under study was urban or
suburban, while the other half wus f-rm land of which about

0 per cent was vooded.

Genersl hebitat of Trowbridge Marsh. Trowbridee llarsh,

. poorly drazined hollow in & rorcipne, wa2s probably o smell
2ke at one time (Fig. 7). It hes been pertly filled, chief-
Yy by the products of vegetation and, to u lesser degree, by
lluvigl deposits from the druinage slopes bordering it.
uring the course of time o conciderszble dsposit of neat ac-
umulated in this mersh. st present rost of the eresz is cov-
red with .uter during the period from Cctober to lay. The
ater level, however, lowers during the dry segson, so that
n normal years wszter stands in three of the five depres-
ions, or, in excepticnully dry ye.rs, remaoins in only orne.,
Man, too, has pluyed @ part in bdbringing =zbout the pres-
nt condition of the marsh. Two railrozds were tuilt alorg

he north margin of it. 1In dry cseasons fires thzt were
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earted by sp-rks from locomotives turned the dried peut cun

W

e north and west sidss oI the marcsh, forming the depres-
ons now precent in those jpluces. ..t one tirme the morsh

g drzined by a ditch dus <long 4 northenzt-zouthwest line.
parsntly the water 1:zvel vwas lowered enougch to permit elms
d willows to grow thzre, but subsecuent flcodine killed

¢ trees :2nd they huve since been reduced to stubs. ..t the
re of this study a few black willows grew =2long the mor-

n and in the drier porticns of the morceh., Drainage by the
tch wss no longer effectiva., A pacture tordered the east
de of the mursh, where cattle v.ere 21llowed to graze in

te sgring and in summer. They were zlso allowed to enter
= marsh proger durirng the nesting season of the second

asr., To the south and -".est of the niorchk there were culti-
ted fields., A cornfield zdjacent to the west cide of the
reh wus o fz2eding oronnd for blackbirds.

Viewed Trom z tower, the mursh woes eassily divisitle into
"ferent vegetaztion zones wccording to the rmost corscicucus
ints. Closer inscection ¢f these zoncs reve:led the pres-
e of at leust one or two typec of lints which were Zhun-

't enough to produce tle appearance yzculiur to it. This

o
]

the tacis for dzstermining the nume ¢f 21l but one ¢f t
e wplrearing on the ma, (Fig. 7). One vegetition zone was
ed on the basis of the commor occurrcnce of «n incors; ic-

s bog-rush (Juncus tenuis). Five vegctution zones were

ntified as follows: (1) Juncus tenuis zone, (2) Fhalaris
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ne, (%) wpirueu cone, (4] Typha socne o (5]

S Zone.
uf 311 the vegstution zoneg studised in tric march the

ncus tenuis zone hud the rost complex mixture of .launts.

-~

[N

was a zcne of trersitiorn, lying between thz mo

- .

vinz . lunts T the morzh rd tkh2 [ larts 0f trhe drier old

21d (Flute 1, Fig. B). This zorne provad to be un irjortont

irce of nesting muteriuls; such plantes as (durcus tenuie)

1 (nscleiias incarn:ta) were used. The .l:nte corronly

and in this zone ire recorded in Licst I.
There '..:s . neurly jure stand of reed-cunury grece in
> Phalaric zone (Slute 1, ¥Fig. B). This srass was an

ortunt m=terial used ir the coarser structure of the nest

Tre Spireseu 7cre, nared !'eccuse cf the stundorce of
ydonsweet, wos the nost conspicucus zore (Plote O, T
the errly 1e¢1t of the btreedire soncorn Lhe 20 irces busheo
v In voryirg carditicrs of nolisture--frem dort luces to
er 4C to 90 curtineters deer. o cecord ehrub, o willcw

4

1ix gracilie), wie ,recert, Lt ot lurdant. .amorg the

rses bushes in the vetter nlaces there weog reecd-conery

s, which wuge aboeut twe-thirde the helght of the tushes,

0

s combinaticun of Srireee tush and reed-cour Ty cruce wog

A

.

grackles' fuvorite checice for nestirs cites.
The Typhs zone, corjpused of commen cztteil (Typha lati-

ia), was found in nearly pure stands. It wus irveded

.
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g the morgine by cone of the grascsees nd rrowhecd (Sog-
orie g3.).  This veoctoticn rone weg used by tlhe red-wings

recting sites but not by the mrocrles,

The Celamegrostis zoure was w rucgy s rew comicenwd chief-

¢f reed-bent grascs (Cclumsgrostis reglecta). It was a

't cres 1n sprirg but waz one of the firzt arcas Lo becoms
y later in the scascn.  lant. foaond in this zone arc ro
rdeéd in list 1.

a consid=aratle portion of the rureh wae tordered by on

g2

d field comicurity., Some of the vecd ctelks uced 1y the
ackles In thelr rests cume fronm tlis zone.

The variety of vegetstior zoves ¢t Trowbridece L.-reb
'fordeé¢ many niches for recsting sites. The writer ncted
ste of several specles curing the courcse of tlis study,

v nc sveciol erffcrt wae ide to survey the resting .orula-
on. Cornell (1950), however, includedé & survey of this
hig investigotiin of the vertebr-ote populstior of the

rsh. The combirncd lict of Yirds otcerved nectirg in tre
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Tutle

in cdditlon to trzecirg, birds recident to the Zast
neing ure: used Lle marst for feedirg, restirg arnd/cr for
ostirg, while others merely flew over it. wmarly in the
stirng ceacson trensient btirds :1lso used the mersh in thre
me way. =»~ conplete list of resident arnd trznsient birds
ich were cbserved at the xarsh during the ccurse of this

udy is recorded irn Teble I1I.
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Hot eil clrce vele wccepted in tids morst commonity

L thout protest from the grzckles ve well &

from the red-

n

nge and kKinghirds., Birds which were horesssd ornd c¢hoged

i1l e they rectad on a uorel or flov syar were as £o1lows:

nericen tittern (only vwhile it wus flyirg Zcw over the tush
oy ), Cooper's hawk, red-shculdered hawk, csprey, sora
cnly when it w.e within 10 feet of & neet), end americnn

row (if it flew ot an cltitude ¢f =tout £C feet or less

(]

ver the marsh). {inghirds &icded grocules s1.d red-wings in
hzsing the Cocper's howk, whick, the writer telieves, roided
he grackles' nests severul times durirg the twe sescsane.
ed-wings «nd grackles were the orly birds tt at choced the
there menticned in thie lict.

Mapm=zls ctserved there by the writer or ty Corneil comr-
rise List II. Dogs slso frecuented the mareh, teirg ottric-
ed there by the phecsunts, especielly in the ecrly port of
Yie cezcson when the pheasents were ctill uveirg the maregh for
, Toost =nd chelter.

Reptiles were not common. (nly cre gject

we.s observed, a sm+ll gurter snoke, Thamnophis s. girtelis

Three species of turtles vere found: & snupping turtle,

chelydrs gerpentira, two painted turtles, Crryeerys jicte

narginate, and crne Blunding's turtle, Zmys Ylardingii.

Two kinde of fish were found in the marsh: western rud-

ninnow, Umbre limi, 2nd birook stickletsack, Bucslie incon-

|
-
—

stans.
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L.ating

In two seccons of

study
2¢:, little rore then o
12h study.
bart Lhe first se.con (the
1e femules had arrived);

cs——-their ectivities

ithin the colony; ond (23) unncrked rirde

sde to

ithout success, ond tunded young did not

arsh).

In

riter w:g ¢hle to estutlich,

f the method of ;«ir formaticn,

nd Gisploys used ¢t this ti
rom day to day,
ice until 10:30,

rc¢ivicduals by their voice

c
3

ertuin t rees 2and buches,
emules.,

Arrival st the treeding

found=tion v.og

There zre sever:

are rot

trap them 2zt Trowhridge lL.arsh the

me.

tlie obeerver wa:

Ci

of the ratirg ¢f rronced gr=ck-

12id for e nore thor-

:1 rewsons for this: (1) a late
ctudy v.e not begun uvrtil cfter
(&) wide-rerge hebits of Llie greck-

corfired to & limited territory

(an sttempt w.s
tut

secord yeor,

1return to the

spite of thece chortconings onad difficulti=s the

ir 4 general way, some fectures
courtehipy, 2nd alsc the nctes

Jy olgerving trheir cctivities

esjecleally cdurirg tre mornirg hours frerm csun-

2tle to distinguish certalr

cracteristice, ottuchnent to

ty the ections of moles towsrd

groundg. 8 stated ewrliier,

alec arrive at the brecding

grounceg first. On March 15,

952, two recsident ralesg were otserved at williars Dorn.

his number hud ‘nereccsed to

he arrivel of the first fem-les.

five by Morch 21, the date of

all of the males zssoci-
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ed vwith this colory (lz to 14) hzd crrived hy larch =7.
n exuct count of the mulec would be zlmost impocesidle Le-
uce of thelr constant wovirg zbout und the cbstruction of
e view by treec.) ot .11 of the mles =rrived «t the
ne time; some srrivec «fter the first fem:les. lrotasbly
e grrivzl o f the 1 les 1s spread out ~ver z period of two
2Ke.

This same yeuar two femzlsc were first seen et Williams
'm on March zl, six days after the arrivel of the first
es. The number of fenules graduslly ircreccsed to 1r by

ch 31; this was the total fenale population of this col-

Territory. DBronzed grackles do not lLheve ¢ streng tend-
y toward territorislism; if cny, it is the territory cf
be D" (Nice, 1941), i1.e., restricted tc o smzll oresz (1C
50 feet ) around the nest. During the first few weeks of

easorn males svenc most of thelr time comietirg with other

m

>e for @ femele, OSuch sctivity ie not lirited tc the ter-
ry ectublicshea ty the mele, as is the case with muny other
rior is it restricted to the resting areo c¢f the cclony,
it mey ocecur within = radiue >f 2 helf rmile or more.

r the peirs are formed, the nules guard thelr mates aguirst
4 ttentions of other mzles on =znd off territory--like

er's blackbird (Willisms, 1¢52:13). TFrom the time of the

1 i shment of the nest the mile st=ands guard on one Or nore






ches located frem 10 to 50 feet from the nest. oho.lc an-
Er male grickle «li -t op onz of iz merchian alozne Lo thy
t (15 to 20 feet), he will cesuse tlie irtruder to lenve by
of two ways: (1) by flying tc = oirt hesice the intruder
rerforming ris dicplay <nd scng, or, (i) by perchirg be-
e him and pointing his bill tow=rd the cky and side-csteyp-
& rigidly towerd Lim., If after thece perform:nces the in-
lder hizs not left, the deferdirg male may fly to =rnother
*¢h, only tc return ufter & few moments to revest the in-
‘idating acte. This ususlly is effective ¢nd the irtruder
"ves quietly. Tiglite or chases were rot observad tc tuke
’ce under such circumstirces. This zct of guzrding, how-
°T, usually takes ;luce whlen the femile ieg precent or on
€ nest., At this stege of the nesting cycle he is guuriding
e female and not necesszarily the territory. Later in th:
eeding period, when there sre y.ung in the rest, the mle
meire on gusrd some of the time while the femrle is away,
t it ie not uncommon to 7ind both of them awsy for periods
lorg &s 15 rirutes. Territorialism, then, arjears to e

rited to an indefinite -res around the rect -rd zround the

nsle wherever she may be.

Eind of meting relstionship. Monogary is the most com-

r xird of rating relaticonchijp smong birds. . MoONcCgamous
tusticn usually exists where the sex retio is nesrly even.

yder (1937), after sexing £04 bronzed grackles which Le
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dered to te . fulr scoryling, fourd the retio to te 48.9
ent m:ules to 81.5 per cent femeles., Inasmuch as six or

cf the meleg had been remcved from this scmile tefore
ceived 1t, the wctual ratic would r=ve reen nearly 5C:50.
At Trowbridge Mzrshk and ot “illicms Dorm the sex ratio
ound to te neurly evern, o«rd from observuticne 1t eppecrs=d
monogamy wrevoailed among these btirds. It is true thut
¢ the ecrly stuges of puir formatior, when two to four

are courting a single femule, it is difficult to ascer-
whether & morogsmous state is going tc prevoil. Later,
er, after pair formftipn is completed and resting is

way, morogemy is evident.

Song display. As far as the hurer ear is concerned, it
esticnable eas to whether the vocal sourds made by grcck-
hould be called & song. How would cne define @ bird's
Mrs, Wice (1943:144) uscs Licholsen's (16:¢:41) defini-
with the addition of the word "sometimes™ ses follows:
ird scng is groperly a susteined, more or less uninter-
upted repetition of one or more notes conforming recog-
isably tc a constant cpecific type ¢nd ([sormetimes ) used
y the mele as an expression of independent sovereignty.
ding to this modified defirition, the greckle's utter-
would be clacsed us & song. Their song has been des-
d by severzl authors. .udubon (1827-1630:7) used such
tives as "squesky" ond "creasky" to descrite the call, @&

ication of the song. Fortush (1¢z7:455) szid the
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.« o« song of ¢ flock has beer cormpiored to cre.xing of
=winging signe, rusty hinces cf iron crates znd cre-king
>f un-ciled wheelharrow or cart wheels.
~s. Nice (1¢31:17.) the song scunded like & "whicher-
. " Suunders (1951:£34) had this to scy about the gruck-
song, although he did not specify that it was the song
1e bronzed grackle:
It concists of one or two short notes followed ty o more
prolenged squawk. The cuality is hersh end souawky cr
squeaky, with & peculier met=1llic sourd. . . . It sug-
ocects a rusty hinge or muchinery tadly in nced c¢f oliling.
The present writer alcso observed that the sorng consist-
f two purte: (1) & brief double sylleble correspording
he "wicher" part descrited by liice, and (z) » longer L:.r%
h is the squecky portion of the song. He further noted
the mele's song voried umong individuzls in both quel-
and intercity. This %eczme apperent when three or four
s, which were perched near ezch cther, song #nd dicsplayed
e same time., Morecver, while the scong ros bosically
seme for all pur;oces, each individucl mele veried his
cccording to the use he mude of 1it; fcer exemile, o
le call tc 2 mete woes weeker than the corrtshir song.
The cdisplay which alwuye accompaenies the song is sc
d that it begins thead of the song and ends after it.
sener«l, the displey movemernts consist of reising the
hhere cround trhe neck and spreading tkz wings znd tell,
ing the tird eprear larger. The following description is

ed cn & single courtchip song display observed cn Mharch €1
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at Williams Dorm. It may te broxen down into five stuges:

(1) display movements tegen by a fanrning of the tail feath-
ers; (2) before the tzil wus completely expunded the wings

noved slightly upwerd ¢nd outwsrd; they were relsxed and
looked somewhat drooped; (3) simultenecusly with the vwing

movemerts, the feathers about the neck #nd shoulders were

raised ~nd the neck wce arched; (4) the first part of the

song wes uttered with the outwuré movement of the wings aund

a ruffling of the nzsck feuthers; (S5) as the wirge and neck
festhers returned to the originil position, the cecond pcrt

of the song was produced and completed before the displey
movements were finished. The frejuency of the song of this
mele during courtship vies 10 to 12 times per mipute.

The femule's song disyley is given in the seme rmurner

¢rnd is about .e well gerforned s thet of the mele., It is
used- in recjornse to the ccurtshi; dic;liy of ¢ mnle Lrt more
often as s cell or a response to a c»ll from her mute. .c-

cording to liice (1943:13z),
self expressicn, or ws
and purticulsrly where

Where song serves ss u means of
alr, it my be ecuelly

an expression of & social bord,
it serves ns a bond tetween the
(or fuirly equzlly) develoy in botlL sexes.

fle femsle's zong or ccll sounds much like that of the mule
enough different to he distinguishsble in most ceses.
The first ,art is the s-me

The

Lt is
's too, is mude up of two purts.

th=t of a male, thot is, 2 double syllable "wicher."
cond part often ends at & lower pitch tuun thut of the
¢f « buz~ than = sguec.l,

El Seretimes the Luliity is rors
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seg of the song display. By modifying the song dis-

Y2 mule ucges it fer severcl opporent purpocsc

e ~ 3

') Challenge. In the yrresernce u” one or more other

he ecings and dis;leyes in coempetitior. Thie 1s evidenced
nore exeggercted puffing cf the feuthzre end extendirg

e wings, slcpng with «n incre.uced freguezncy of sorg «nd
ay. o femsyle muy or may not be jresent.

2) Courting. The song diegplay of © mele ccurting =
e prior to copul:tion 1s the most excggerated. It may
rformed on = perch or ¢n the ground. 1uffing, urching
neck, strutting, «nd performing tic song disiley very

dly «re chuructericstic,

(3) vell. 4 mated pulr uses the song displeuy in its
est form to cz21l to <uch other. For exomile, when o mole
rns tc hig ;erch rewr the nest, he colls te his mute, und

[

letter responds with o similer cull.

Courtshi, flight of m.le., o(ne of the most charucteries-

merks of o mecle gr.ckle in the spring is his displuy

eht., In its extreme form it is o slcw evern flight mude






e by u deep.ly keeled tecil und rupidly fluttering
Iie uses this flight uround the nesting wrew, flying
"rom zerch to perch, or fclleoving his mote while she
structing the rnest. Tt 1¢ clovier than e cruizir;
of the fenule ord 1s, therefore, modified for focster
by the use of . lese fluttery tyye of wing 2est .nd a
ly less "V-ed" teil. Lbxcept on the longer flights,
e to &«nd from the rcost, the tail is keeled most of
me during the breeding c2:son, even when the bird ic
yerch or on the rreind., Witk the teil in such ¢ form
ird looks lerger. g the breeding secson edvances, nales
ally chenge the display flicght tc 2 mere norpsl flight
the tuil keeled lecs promirently ard less fretuvently.
imes they muy be seen leaving & perch with the tail un-
d and then suddenly derressing the central tail fewthers
e oa "V."  Unce when a mnle w:us returning to the nest
food, he wce seen to be flying with his tail fl=t, but
V" it as he neared the nerch clcse to the nest. This

observed as late in the seascn as Mhay 3l.

Formution of pairs., Competition for females begins zs
~as the first females =zrrive. Two to fcur males may be
. flying with or perched neur a« femele much of the time
1 nest building and less frecuently throughout the egg-
ng period. In such a group there is constant rivalry
1g the males, as indicated by intimidation displays--

challenge song and bill-pointing. The letter emphasizes
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or height of the bird retler thon large size. It is
ished by the bird's scssunming a rsther rigid poce with
sk extended 2nd the bill pointed skyward. Compression
body and neck feathers c=ucgecs the bird tc appeur slim-
d taller. It is usuwxlly @ very effective me:zns of in-
ting the other tird, esrecizlly 1f the latter ics necr
rmer's nmete,  "Bill-pointing" is not carried out as o
project smong mules, as it 1s umong bcat-teiled grack-

Al

sassidix mexicurus mzjor, which stond on the ground or

in a group, ©ll prointing their bills upwerd ¢t the same
(McIllheny, 1937:276)

Group courting on most any suitusble perch and in flight
conspicuous wctivity which is chzracteristic =zround =

ng erez in the esrly rsrt of the breeding se=zson. At
ame Dorm, where there were Norwsy spruces‘ao to z4 meters
and & few ustrisan pines 12 to 15 meters tell, it was a
on €ight to see such courting activity most ¢of the time.
arcr. <5, at which time there were only two ferules and

« mules present, & tyric=1l courting scene w:e roted 1n

il betweern 10:00 and 10:3C ..M. Tour mules ::nd one femzle
. perched on the ridge of thke rcof of the dorrm. xl11 cf
males were sirging and displeying with much gfustc. The
i1le responded, now @nd then, with the cull scng, but, in
2ral, she was not too cencerned. The songs of the indi-
uzl meles rangcd from an immature one to the typical song

en by whit was considered to bte a muture voice. The dis-
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all was stimulated, but rmore so in the cace of the
n the immature veoice., He puffed out hies feathers
d extcrded his wings farther than the others. One
ot the imrature-vciced ore) flew to nnother point on
f ridge; the others follcwed #nd perched zbout 10
cwpoert. One "bill-pointed,”" tut wus ignored by the
. He repezted it with the ccme luck of response from
rers. In the meawntime the femi:le flew to . jpire ot
e of the roof. Then ske hopred down to the eaves,
up a twig from the eaves, plaved with it in her bill
en droppred it. She flew up over the roof znd away with
ur males in pursuit. There was much chotter umong the
as they flew. One was obeserved to strike at another
l-air «s they flew from sight. Four or five other mules
were present in the ares during this zctivity showed
terest., In this group courtship dis:loy o used %o
idate the other mulesg, not the female. The flight wus
f following the fenile, not chasing her., It o) peszred
an elimination cortest,
Leter In the szme day, what ap‘;‘:eareld to be zn elimina-
of one of the malzs from a courting grcup, at least term-
rily, was observed at Wwillisms Dorm. .4t 5:51 F.M. 2
e grzcxle followed by three males flew towaurd the south-
out of view. There w:c nmuch commotion z2nd Tighting
g the males as they flew, similar to what wus observed

ier in the day. Nine wminutes liater a femzle followed by






>s returued from the soutnh, Yud one of the turee
scome discouraged and drep;-ed out of the contact

se One cannot be sure that 1Y% wegs the sane famile,
he wes not merkxad, but it csounded and 1lookeéd like the

oup that hod depurted only a few minutes before,

v

ouy courtshic flights were occusiornaelly oteerved ot

¢

et loceatzl at Conlidege Road one 2nd one-Yal? niles

set of Williams Dorm. Antogonis: among the males at
ime 2ppenred to be 12gs intense than eariier in the day,

soon disappeared after they Joined the flock near the

such group courtsnip flights und _erch uctivitiegs us

were oOhserved as luate as .pric 14, 1952 at the dorm,

oril £8, 1951 and April 23, 1¢52 ut Trowbridge Marsi..

(r~
ct

Thus, vair Tormation cwmone bronzed grecxles at Bag
ng upvears to be the rasult of an elimination cuntecst
- two to Tour neles for o zingle female, Intiniidation
ng «nd display and, to . lesser extent, by bill-pointing

> on the .erch, Hud by the ucz of nolses of checking and

2

bering clong witih Lody countuct while In £light crpesr to
he mexns 'y which the more dominant males eliminzte thre

rdinate. It is assumed thout the dominant male wins the
. rurtuer investligation on this gpoint needs to be carried

with merked birds in order to establish tie relationchip

(f‘

v certainty.






o6
ve long do , 2irs rentin mated? Normslly bronzed sruck-
se only ore srood und remuin nated during that time,
neginning of e.ch. zencon they arrive unm=tzad and, due

1

method of [ «ir forration, the chances of reunion of

:vious year's msetes :re slight. The fomily unlt re-
intecct for two to three weexs =fter the youny flec

Q
62,

<

che young =re dependent on thelr parents for focod.

The Nest

-

esting site. TFemale arackles began hunting for a nest-

(>3

te gt Trowbridge Marsh on uspril 4, 165z, two weeks uf-
e first femiles had =rrived. .t this stuge of the

12 c¢ycie p=irs ond often groups of two puirs were cb-

. flying wbout the mersh from tree studb to bush, und
lesving the marsii corpletely for periods verying from
minutes to two or thurse hours. The Le2nsth of tims
sway from the mwrshh weg coverned sorvewhut by weather
tions. (The rel=tionsiii, of weather to rest-building

ities will te discussed luter.) Ugporn their retura to

—

{1

srch most of thelr tinie wes svent, sas before, flying
¢re port of the marsh to another, but clvwayes in view
2 the bush tops. Search for a nesting site tegun when
"em=zle, or perheps the reir, would suddenly fly cdown and
soear zmong the bushes for trh.ree or four minutes. Upon
pearing -bove the bushes they vould. fly tc other parts

he marsh =nd search in the same munner.






57
y1~chiing cortinued unsil the fem:le scem=d to te at-
Aacsin ~nd seain to o certain bush.,  Lvern though con-

>y hzd not begun, the ferncle, wrl in come cases ths

-

wn

ow11Ad drive other Virde from the Lusgh., The fean:ls
the intrader, but the m:le used guariing tuactice.

of 4 nesting site wias not alwoys percunent. osome-
. femi:le deserted the first spot for & more cecluded
The latest dute in 1952 when ¢ femule wus oOlserved

ing for o nesting site woes april 17.

11 of the &4 nests started or completed at this m-rsh

Vil Lix 4
tl.e two yeusrs viere yluced in the very siwilar sitva-
outlired telocw:

) all zxcep;t >ne er

]

pyloeced 1n neadowsweet bushes--

@

e in & willow bush (Sulix gr

on

is). s nest located

',.J

:C1

» former 1s shown in 1iate Fig., B,

Cq

:":”
~) A clump of last yesr's reed-canary arass was in all
wo of the bushes--two had none.

3) The heights of the nests above the wuater ranged frem
69 centimeters.

4) Over half of the nests were placed fairly close to
water (within 3 meters).

(5) The water depth wus from 45 to 60 centimeters at =ach

her detulls concerning the location of the nests 2t Trow-

ge Marsh ere shown in Fig. 7 and Table V1.
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Three recuirements enter=d into the selectionn of necstirg
cites at this mareh, viz., conce.lrent, sp.cing, =nd ceclu-

slon.

n

o

wn

For concealment trhe nesting bird reiied upon 2 scre

. S
me o1

',_J

of many branches of oSpirsea bucshes vlas 2 few leufy cu

Lt

[§

ig, &g new folizge did not ap: ear on the

H

lest year's tha

]

bushes until near the end of nest-dbullding time. Conceul-

nent was furthered by o e uce

of

stem

same speciez of gracse in the outside

o
<

<

<

ond lewves

tructure of

of this

the nest,

lowever, becuuse the stiff, straight dbrunches did not afford
zo0d cover from above, the neste were not very well conceuled
‘rom aeriazal predators.

The sjpacing of the rests ajppearzd to be influenced by
he size of the uarza und the density <of the nesting ;opulsa-
ion. ot Trowuridse bMarsh, where there was o relastively wide
rez sultable for n2sting sitec, the grackles sgzced their
quite far gert--13.1 meters in 1951, when 15 nesting
yirs wer: rresent, and 6.3 meters tlie Tfollcwing yeur, wien

oy .‘;?iSOTl, at the

(@)

tere were only £ix nestirg pairs. By
yrest Road colony, where the ures among Spirdes busheg with
1itable nesting sites wus much smaller, the eight nests were
aced at un averige of 7,6¢ meters apurt. In this colony

e femanle cttempted to build her nest considerzbly closer--

reoe meters from unother nest thet elready had eggs. It wzs

certed before it was comoleted.

om the neightoring nest, the deserted nest wus reoccupied,

»~fter the young had fledg=d
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nd eggs were laid in it. .prarentiy, ir this cacse,
tolerance wos ore~ter than tl.rese meters.
ion wus attazined by placing the necsts in buches
water., More than half of the nests were situctad

rs or less from open weter (Fig. 7). Uince the

(7

1sunlly deeper there than it was farther into the
they were more cecluded from weling animalgs.,

is gave the birds a greater csense of cecurity.

.

bullding. Nestsz under construction in 1951 were

ettt 2

ed in the first @nd second stuges; however, the

fTourth stages ver: followed, In 10525 the ; rogrecs

struction of five nests was observed from the eur-

es % com_letion.

ests were constructed entirely by the fem:le, while

varded ner. Tor o0 reriod cf . weex after the ce-
the 1estinc gite, the forle hnd only ¢ pesglive

in nest tuilding. This interest vuri=d, but w-s
durine the eurly end lote (-rts of the d-y. Inter-

nown by their cctions of picking upy resting o tericl

ne, with 1t. Cccacsionaelly one would curry o tericl

sting site, pluy with it or gc through some move-

cective of bulldirg, Qnd then drop it. -sctuzl con-
did rot begin until & week or 10 duys after the

e chosen,

S sometimeé symbolically displayed nest construction

sgsence of thelr nmates., o few instonces ¢f meles 2 ith






iro berlal wersz observed, (ne icked wuyp Llts o oross
e ~round, while hic .+ b2 wee geiting resting oo tari.l

e  Me nerely .luy=cd with it in Lic “ill =nd dropp i

1otbiter ir:le wove the leaves of o etulin of Thiluris
the briunches of =« mecdowsweet »Hush, .1:1le l.is LroLus

feett away inc, ecting her resting :site befcre tulldi:rg

hile the femule is occupizd with nest building, the

usrds her wlimost corsvantly. EHe jerches resr the bush

mn

Lis mate i feghiovning o rnest., He follow
fl1izht to the point wicre she collects riestling - terial.,
e £
d another mnle =p.ru.ch her, he "bili-poirts™ ond struts
b ’ r
e the intruder; the lat . :r oo illly Le ves, ot Cctiner

of the duy, whaen she 1z rot 2engsed in nzet buildi:g;,

reak, that is, zbout 10 minutes wfter rrivirg from the

t. »fter o poeriod of 10 to 20 mirvstes of nect bulldirg,
of ther left the mursh to feew, .rd . en returned .2olin
bout 15 mirnutes. Trom tiis time until 10:00 .00, tiey

- very wctive, ufter which time tl ey becume lesg =~ cuive
were cround the mzursh ore. less freaguently. The rLeriod
nattentiveness was souetimes btroken by o few femules ofter
) T, However, very littie building occurred in the l-:te

ernoon.






when nest-buildins ctivity wes Ligh in the ~ornire
yrales were very luzy collectirg wotori-1, tolilog It to tlhe

te, ¢nd corctructing tle recht., an ex. s le of tle degree of

tivity of one fer.ule thug Yueceily eng-ged from 9:16 to 9:30
e will serve to illustrete Lhis. Ohe wis corctructing

st 1, vhich wi.s very close tc the otecervation tower

late 3, Fig. &). Jshe w s getting 11 of the zmuterisl in

e Juncus tenuis ard Pthalcris zoncs inmedistely to the cust

the tover (Flute 1, Fig. 5). The nest wee ot the third
:ge of corstruction, i.e., the ;lecsterirg stoge (dusoribved

vage €5). Durirg the course of 14 mirutec cshe mede gix

4]

ind tripe between the nezt und the edge of the rorsh, cv-

ing tre waterisl. The shortest tine wos 47 ceconds, wré
> lorngest wee 75. The time spent st the nest ulso «wversged
geconds; the chortect time there vas 30 zeconde, ard the
gest w.o ¢ 80, A 6l-zeccond rest jeriod v, e t oien - fter
Ving tie nest ush ot thor o oLd o0 ure tndrd trir. kil
female w:s -t the rost, Ler note 2.11¢d rost of the time
Z the top of « williow bLushk lecuted shoats 25 fesbt 1orth of
t. Ee accum,uried ber on nearly every trip, following
vlth hie courtship flight in its extrerme form. lie vas

1YE or guerd =nd courted her while she w.s sathering nest-






The building uf the nest nuy be divided inte four . rte
~ding to the stose of cenctruction e fcliows: (1) p1i0t-

OY Sus;

engion pocket; (&) outeide; (3) plester cup: wnd,
l ining.

(1) Llstferm or susiension :ocket stoge. o suspension

ewcrk wie necessanrily constructed firet tecunse 11 ¢f
necsbs were suspendea to cseverzl small, upriglt bronchzs
he Spircea bushes und often ulso to the lurger stalke of
aris. Tnis wus usuzlly constructea in ore of two wuys:

o

by weavirg a few strunds of milkwesd fibers (.sclepics

yrn=ta) frer bronch tc tranch te forr o rother t.ut, web-

> latform upor which th e cogsrse materi.l Tor the Tottonm

~he nest wae luid; or, (b) by forming 2 ruther locse jocket

cosed of milkweed fibers cttached to the branches ot thcv

t-rin level, thus rorctly cutlinine the shape of the en-

e nest, snd (lacing a jad of course miterial in the hottom

the pocket to form o :(1=stform, WNMilkweed fibers were uce
such surrcrting or susiension stronds ir 211 ¢f the reste.

is a tough, dnur-.tle, nrd flexible mutsari.l, hence, = very

t

ct

ng

wn

H

egic roints of tiie nect

-

(9]

tabtle fiber for ancher
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Q
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f rno

ct
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t
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ucture. This stuge ed too ezrly In the cze.-
b v
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1, WS ucuclly completed the first duy of nz=st Luilding.
> range of dates for this stuege »..¢ from o»pril 17 to £5.
(2) Quteide. Coarsze grusses, weedstz2lks, string, lemves,

ssue paper, rags, or ~ost «ny materiwl of thut tyre was used

form the outer purt of the nest, Ouch matericl was zdded






to tte platform. 'Then tre sides were Yuilt up Yy wverv-

t <rcund the upricht bronchkeos of the Yush #nd zmong th=
n=1on ¢truonds ¢f nilkweed, U2ctirg miteriol for tris

> f construction v as obtaired fro- the surrcunding

s, the Juncug tenuis -nd :(h-1-ris zones, (n the ~versge

>0 three ¢uys were resuired for this st ge of cunstruc-

. 4In 1¢51 the Cites

()

. Tre extremes were cne rd four d.uy

m

e completior of the out:ide of the rest runged frem April

(3) tleoster cu, stmege. I1losterine cften becown bhefore

.

Jet, decayed vegetation with
mud wous first usdded to the incide rottom of the necst.

meterial wviee usuully felt-like znd adherent cnough so

[oR

-+ neatly shaprzd cuy-lixe irnterior wee tuilt ug from the

om. Tre thickness of the w..1ls 7 the cup vue suite ir-

L7

[\

lar, duc¢ to the surfcce to “Pich i1t adherzd, but, in gcen-
., 1t woez thickecst on the Yottor und thinnsst Lt the rim,
U, per rim 2f the cu, s ngunlly Yont on irch telow the

t

O

0
€0}
ct

or adge of the cc.orse outer o teri. l -nd wos the 1ao

2
(SR
jo]
3

plastered.  The ro teri:l for this stigre of rost ruilc

»
W
jan ]
i
n
ot

obtzired from the erennd i the wet L .rte of tt
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1

efly from tre Thal-ris zone. Ore to two duys vere r

[ #9]
ct

o

red. The range of dotes of tlhhe complsti rno¢? this

(T

ne
ha\d]
ct

1¢51 wss fron April £5 toe 3C; in 1¢5z, from April o 6.

(4) Lirirg stuce. The Tirst strends of lining wcre werked

0 the rim of tke pLlester cup while it wrs £till wet. *“hen
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Miy £ durirg the two sezcsons of study.
nt of time for constructing 2 cinrgle nest wes from

~

ne d=ys, ~n the =vertge. The extreines rere &8 ..

b

I

bher in rel.-ticen to rnest kuilding., It wus pointed cut

——

bt the irterect displeyed by fem.le grockles for
estint citec ond conegtrictirg reste verizd -ccording

me T day ond ,1lco wcoordine to westher corditions.

~3ticr or ccceleratior; () - lor~ rarze effect
onged cor retorded -cbivity, or effectec o clongs
ind of -ctivity tc snother.

weother .lhienopens ze hiizh vird, [ reciritoeticn,

s, Or sunshine hed o roticentle effect orn thelr
>t d-y te duy.  There ving virtu-lly no zctivity when
' high wind (1€ m. >. h. or mcre) combired with

'y s Trecipitetion. They were less cctive or more






a
[}

retic ip thelir ccti ne vl thore o8 - hich vinpd

e
[

oudiness. Cn the cther h-rd -~ctivity wae Dichear on v -roer
e with legs wird.

The length of the nect-cite-zgeovehing @ oricd »ra the
iriirg of nest Lullidire seer to he governcd hy the gen-
trend of the toepyvoersture. I'rem o April 1 to 11 in toth

¢ of thig study the ~versge d-ily tem: sreture ronged Le-
1 34° upd S7° F. urirg 4 Ie time femele gracnles vere
hing fcr resting sites. In 1¢51 the upvworé trend cf

erprroture bLegcon stout April £0 (Fig. €). This mirked

A

'd of the nest-site-ceurching | ¢riod rd the beginnin

(%)

rect-tuilding yeriod. The uversge temperasture climbed
he 40° ¥, ronge u:vo.rd into Lhe high €C's durirg the
period of rest construction., In 195: the upward trend
temperature besur nesrly a week e.rlier (Fig. 9).

t i nest brilding =1:go tegnn 28 e.rly es nALrril 12,
y& cscorer than irp 1951, tut did not begir ir e:rnest
ril 17, ornly threec d y¢ cearlier thh.r in tre previous
1is slow stert mey b sccoarnted Tor Ly tre fact thot
*d traend in tempsroture 123valed off in the lcow €0's,

-

r<cgult, the rest-bullding .eriod

mn

. . AR
r l"(.)lcngdu C <

Q

structure. 3ix nests were remncved fror Trowvitridge

arinlyveis. The sverige dirersions vicre as fcllows:
Diameter Devth

Cm. in. Cm, In,

Qutsicde [16.48]| 6 1/«| 13.45| 5 3/8

Inside | 9.98] 3 7/8 .60 3

3
oju
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‘es during nest bullding at Trowbridge
L, 1991, OSo0lid line shows raximunm tem-
ture changes, brokern line shows mirimur
ercture changes, bars show runge of dates
. each stage of nest bullding was complet-
unshaded portion is interpolsted). The
es are as follows: (1) nest started;
platform; (3) plaster cup; (4) outcide;
liring. Trend drawn in by eye. (Weather
 from Station Meteorologicsl Summary for
ing, Michigan, U.S.Department of Com-
e, weather buresu.)
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er-.ce v welsht of the clx 1ecste wioeg 12,50 agrure,
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t+ils of rect gize - cor,uvsition are ziven Inr Tulles

7.
Cter welshing o0 d meccsuring, z2och nect vies carefelily
3 & [SF3 } v

tled irto three ;urts, vis., the cuteside, the lining,
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> plester cup,. Plote 3, Fig., B shoewe in ¢
.ese three ports of . rest.

1 gener=l, the nests o,ipeqsrzd Lulky due to the tize «nd
ure ¢f tle outside structure. The vulls were from

4.5 certimeters (1 to 1 3/4 ir.) thick ¢nc wera -3¢
"ce raterionl., The out:zide coririced 4.6 jer cent ¢f
“ht 0of the¢ nzest, but it ricunted to ccreiderably rors
. all of the milkveed fibhoer used for the (latforr

er woll ¢f the necst ous fnclvded in the weizht of the

> material,

e 1linings, which wis 42.2 [cer cant Jurcug tenuis stbzre

i

e fruiting heudes, woo zocevrely wrnch.oered 2bout the rim
nest where thece (lunt cterms hed Zdlicred tc the _1.oster
he liring of one nect, which h=d teen decerted with
it, w:s bt ken Jiecrt, nd the lengtl of 2och (iecz of

1l wue meucsursd, The rensurement Hf Juncus tenuis

0 51.19 rmeters (167.3 ft.). Cin the bucsis of the numter

s of 40 .lunts

}
ct

ting Fe.ds precscnt ohis resrzsentad oo

species, Thie wus more than five times thc length of
~teriils, such 2g fine gruss cstems, le .vesg, and rcots
n the lining. The averuge weight of the lining w.s

ame or 5.¢ .zr cent of the weilght c¢f the rest.
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»ns hertcelore stited, cur.ort Ior
L.ersh w:s furrished bty the m-ny vpri-ht store of Opirseu

bughes ond, in mreny cecses, »v cstems of Jhelorie, The zix

everige; the nrmber rorged from € te 12, There verz eisht

Thal:ris steme, on the Lver-ge, the rurmber rurging from O %







buretiiity of the rost. The nezt endures the wenr of

réirirg o btrood - uite well. The ; rte of the nest thot re-
ceive tre most we.r re the rim ond .~ linirg. Dy the tire
the ycung fledge, tho cocrse moteri-1l feorninsg the rim or up-
per edge of the nest tecomes ;resced dovn tc the level of the
plaster cup. DMuch ¢ the liring becormzs broken ints esrmoll
fragmerts, vastins -vey irto derris, which vcecumulotes in

the pluster ctup. Sut it does stoy irtect around the rir where
it is cem=nted tc the ,lacter cu;.

By October 11 of the n:cts .re =cft bsciuse the mud of
the [laster cu;y hoe Yeen wozh2@ out vy ruir., asbcut ho1lf of
trhe nezte zre still ir gcod shepe, "tile the other h 1T «re
either v dly deforred wnd runging vy a f=w ctrrde of rilk-
weed fiter or thery «re cco:rlately dewr. Nests which h-d bien
corctructed in 1¢51 were ex_prined on M.rch 15, 1¢54, JJinter
weather rud dectroyzd ~cst of ther sc¢ cecmiltely th.t thay
vwere nct fcund ever thousd. the - rkzre vere =till there. The
¢erbinution of »ird snd jressure 2 srov Lod torm 11 hut tuwo
frorm their orimin:.l :ocitions. Trocec of gr.cs ~rred the
tlice of two otlcers. Cre of tre Twe, Lo Lors b Lhiot the

Origincl level, "i3e . mere mage of weedc +rd erncs, lrile the

)

Other viie etill well forced.

[N

appuarently sruckles do rct re-use thzir rests.  oirce
they ruise but cne brcod, there is nc further nczed for = -

28t during the nesting cezson. KLests which huve assad

through a winter st iest Laneing are usu:zlly not ns.tle the






71
next seasor. 0One nect was burilt on a rnass of mrmateri2l whkich

might have been a nest of the jrevious year.

survey of nesting ocpulotion ut sast Lansing., o srstem-

atic search for necsting arezc of grackles was cocnducted from
April 1 tc lay 15, 1952, in a lz-square-mile e¢res in the
vicinity of sast Lencing (#ig. 10). ‘1lhe purpose of this sur-
vey was to determrine the location and csituation of nesting
cites and to count as cccurately a¢s jocsible the number of
breeding puires.

I'he area chosen for this survey congisted of three ¢en-
eral types of habitat.

(1) Urban or suburben, with its city streets, perks, cem-

eteries, recidenti=zl districts, znc the campus of Michigun
State College.

(2) vountry, consisting of small "city farms," gereral
farms with woodlots end trees arouné dwelling plnces, marshes,
ané swamps.

(3) Lottomland woods, some of whichk were within the lim-
its of the city ond some in the country, but 2ll in the flocd
blaine of the Hed Uedar xiver ané a =m=ll tributary of it.

Locating the nesting areas was greutly facilitated in
two ways: (1) the f.ct that courting zrackles were casily
Spotted at a distance by virtue of their size, noisinecs,
and attachment to certain placec; (£) many roads i} .t crosssé

the Lreu gtuciad mada it porsills to ins

s poos 2eh muen cf the
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Fig. 10. Nesting nopulation of tronzed _racklzss in the
vicinity of East Lansing, 1052, DNumber cf colenies in crder
of discovery. (1) Trowbridce linrsh coler:; (2) Williams Dorm
colony; (3) iidichizan Avenue cclcr; (4) Fennett Fari cclenv;
(5) Feorest Road colony (5a a sin-le vest); (F) a single nest;
(7) Collins Hoad cclony; (8) and (3a) Cavanar:h Road colony;
(9) two nests; (10) iusic Zuilding cclony.







ares from an cutcpobile or a Yicieleo 11 tat bue of tre

. - CEENE I v Py v
eclonizg . ere gpctied i U0 Je oway, (Tho ) . 102
. s N - I, s e I . <
zre to pecn ¢ nesticg sres.)  Hewesor, eus’: woodioh und 2l)

1istant places whlch were sorecned froo. vi-w Trom the rood

Tne toicl nwrbar of neste, inecludineg Laozz aithar in the

process Of being constructed or already occupied Ly o femnle,

was 74, 1In other wordg, therz were 74 pairs of necsting birds,
It was impossi®vle to get an accurate count of the number of
birds present in the nesting ar<a unless 1t was a small col-
ony in an oven arec. assuming a 50:50 sex ratio, the total
nesting pouvulution was 142, ‘LThe writer feels that thi=z fig-
ure may be u little low (five or so), since there may have
been a few young faemulss which were not nesting vet., ihe
boprulation dencity was about 14.3 gracklzs psr £uare miie,
Or expressed in another way, it wae urproximately one gracxle

r 51.

Yo
[
<O
[

scres (posrinly one per 50 worze). The lavrzast col-
cnizs consisted of 1& to 13 jairs, 2ll of whizh were located
within an ur=a of about sne ccere. 1In

were found clmost a aquarter of a mile from the in colony.

over a guaerter of a mile form the nearest colony.

A brief description of each nssting arsa 11l depict the

x O

locations sousht by grackl=ss in this part of Lichigan. The

ing areus were numbered in the order of their discovery
1

neec

ct

(Fig. 10 and Table II).
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ren 1, ool vy s et oo LLen decovicoed in dee-
s b - B oo .o . Ly . . .
tuil (Tlatec |, o, o ie Ul LlhLo L ey o,

in thst ar:a

area 2. Williams Dor.u calony, 1ocated on the cem-
pus of liichigon State uull*-” vas describted earlier
(paze 7). Twelve nezts vsars :Lttat d in Norway sy.rucs
and austrian pine. ubout h~¢- of them were suspanded in
forkxs at ubout one =meter from Sthe ends of branches, and
the oth=r half wers recting on branche:.

ares 3. Mictigan avenue z)lony wes located on a
oarkvey ceparating the traffic of that streebt, oveven
nasts were found in e sprzoding sustrian pine at levels
ranging fror 7 to lz meters high (Plate 4, Fig. &).

aArea 4. Bennett Farm colony was situated in a
windbreak of Norway syruces located near a farmhouse
(rlate 4, Fig. B). These “reses were sbout 40 years old
cud were from 17 to 23 meters tall., Growth in the tops,
where 2all 13 nccts wers placed wag very dense, none OF
the n=cts were below 15 meters above the sround.

aArea 5. Yorest Koad colony with a total of eizht
active nests wes located in & smell UYpiraea alba zrex
without Yhalaris (Plate 5, Fig. »). 4 ninth nest was
found about one-fourth of a mile away in a2 enall willow
swamp. «t the oSpircea arez the necst »uches were growing
in water from 30 to 50 centimzters deep. Thiz [lace was
divided by Forest Road into two purts. Ueven nests were
located on the south side of the road whers there was
open water and where, also, the water s deepest.,
single ncst loceted at Sa, as previously mentioned, was
situated in the crotch of a black willow 80 centimeters
above shallow water (Plate 5, Fig, B).

area 6. This was a small willow swamp with button-
bush (Cephalanthus occidentalis) growing in watsr over
one meter deep Une pair cof grackles was seen at this
plece on two d*rferent occasiong, BReranwzoe of their g-
E;?:}.i:“‘:gf_ront qtt\fJﬂﬂT‘ Y Lz ooren, it Lo oo
Lot Sy vy e nesting taere.

area 7, - Collins Road colony was located in e willow
Swamp where four nests were placed in the crotches of
black willow trees at a height of 65 centimzsters above
the water level (Flate 6, Fig. a). The water depth was
30 to 40 centimeters. all of the nests were within
reach of an average-sized dog,
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area 8. ©Gavanaugh Road colony with a total of 14
nests was located in a smzll willow swomp with a border
of sandbar willow (Salix interior) surrounding an open
water area in which was an icsland of btlack willow and
buttonbush. 1he water was ovar a meter deep except on
one side where it was 60 to 70 centimsters deep. One
nest vvas found in the candbar willow thicket, csust=nded
among cseveral upright branches of this shrub (Plate 6,
Fig. B). ©Cn the island 10 nests were situated in black
willow trees and two in buttonbush. Nest 8a (Fig. 10)
was located in & sandbar willow thicket about two tenths
of a mile from the rest of tt is colony.

area 9. Two nests were found in a2 small, rather
open willow swamp. They were situated in crotches of
black willows 1 to 1.5 meters ahove the water. The lat-
ter was 30 to 50 centimeters deep.

area 10, The Mugic Building colony was locuted on
the campus in Norway spruce snd Austrian pine. Six nests
were situated in a manner cimilar to those of the Williams
Uorm colony.

This survey of the nesting population of grackles in the
vicinivy of dast Lancing reveuled several facts about their
numbers, distribution, and choice of nezting ureas and sites.
There were ten colonies in =11 with 2n average of 7.4 pairs
in each; =ix were located in mershes and swampe with an av-
era ge of six pairs per colony, end four irn ~coniferonz trs- -
with an average of 9.5 pairs per colony. The ncsting colonies
were in three general typss of vegetation: (1) four colonies

were in coniferous trees (one in a3 windbreak near a farmstead

and three in the city); (2) two were in Spiraea zlba marches;

end (3) four were in willow swamps. On the average, the dis-

ta1® e between a colony and the one neurest to it was 0.6 of
%‘ﬁkfk\e\ the shortest distance was about 0.2 of a mile and the
)

5T&7\~zdt, about one mile. The height of the nests varied
ev
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ding to the kind of support. It averaged 10.5 meters
niferous trees, 1.5 meters in black willowsg, 0.8 meters
llow shrubs, 0.63 meters in buttonbush and 0.55 meters
adowsweet bushezs. i'rom this veriety of nesting areas
ites it becomes evident that the bronzed grackle is a
7 adaptable nest builder and that, for the most pert,

fers to nest in small groups.

iterature. In general, the bronzed grackle builds its

. . m—

rom about three to five weeks after the first migrants
the breeding grounds. In the southern states it prob-
uilds at about the same time as the purple gracxle does,
s during the month of .april in alabama (Golsan and
914:227) and in late 4April to early May in Mississippi
rd, 1905:275-276). 1In the central and northern states
ilding begins at about the same time or a weex leter
it extends from mid-april to mid-May (Wilson, 1906:5;
, 1932:318-321; Trautman, 1940:390; YTetersen and Young,
) - In Montana and in alberts, Canaeda, nest building
one month later, i.e., from mid-lay to mid-June
1903:412; Cameron, 1907:401).
s species is a highly adaptable nest builder, as was
from the survey of the KLast Lansing area. This trait
nore evident in other parts of its breeding range.
| f'fferent general types of habitat and as many dif-
'pes of nest situations viere mentioned by 50 authors

jterature. These locati-ns have been summarized in
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> VIII. The number of times that each type of habitat

ipport for the nests was mentioned bty the authors gives

1eral idea as to its frequency of use by the lLirds.

Nearly all of the writers who mentioned the use of cogif-

i a

< . N . .- . N N RSN . < 4
S trecas noeted tnat orooalss v=Terr .l sherm for nosbing

)

S. In connection with the use of hLollows and cavities,
author rointed out the crudencess of the nest when it was
ed in old woodpecker holes--they often used just a crude
ng or none at all (Gibbs, 1903). apparently grackles will
> advuntage of unused hollows or cavities in tree stubs
her they are in an 0l4 orchard or in a flooded bottom-

1., The crevices in the sides of the osprey's nest are
stimes sought. Roberts (1932:439) related an observation
i. F. Kendall who saw ceveral bronzed gruckles nesting in

osprey's nest at s height of 18 meters (60 ft.). The use

several man-made stiuctures has also been recorted (Table

The bronzed grw«ckle uses the material at hand for its
t and for that reason the composition varies from one type
habitat to another. This versatility is manifested in

> variety of materials used, ‘ised stalk

n
n

ERP s
y Sticks, strine,

er, rags, eelgrase, wood-shavings, corn husks, feathers,

»

[¢s]

eheir, and mud zre cowe - 1 e meterisls found in nests
ate? in New Englernd {Capen, 12836:56-57) and in the Midwest

brielson, 1922:302). <Compured with the nest of the Florida
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Zrackles, there is very little difference in choice

nd the general structure of the nest (Bendire,

ligg-laying, Incubation, and hetching

ying. On the average, the first eggs were laid

'ter the lining of the nest was completed. ‘he

re one and four days. Lggs were depocsited in the
ng hours from 8:00 to 8:00, ihe single exceptibn

, 16, where the first egg was still warm at 7:30 Lb.Mh.
) warm eggs the second day at 10:00 s.M. Lither

> was an erratic layer or she began incubating with
g8. «ll femzles deposited one egg per day on con-
1ys, except the female of Nest 3, which apparently

1y between the second and last ege. . Tho Lot o -
: 131id was 4.5 per nest and ranged from three to six.
of egg-laying at Trowbridge Marsh wes from april

7 in 1951 and frorm april 25 to way 7 in 1952.

z&. The background color of the eggs was of two
.) a dark shade of a tarnished or rusty color, (2)
ide of either an agua or a pale blue color., Each
only one of these two background colors. Gentry
described the eggs of the purple grackle, "Quis-
ireus (Bartram) Licht," as follows:

yund (color) is also subject to changes, specimens
seen with a deep rusty-brown color, and others with
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one of light greenish-white. It 1s a rare occurrence to
meet with the two forms in the same nest-full, the latter
being the predominant hue. .ggs with the brown background
have in addition to the black and dark-brown streaks and
dashes which cover the other type, chiefly about the
larger extremity, a number of confluent, cloudy blotches
of deeper shades of the same color. These markings are
singularly grotesque in their pattern, and often bear
strong resemblances to letters, figures and other charac-
ters.

sed (1904:243) said of the nesting hebits and eggs of the
iree subspecies of guiscula: ". . . The nesting habits and
xgs of the subspecies of thris Grackle [the purple grackle]

> not differ in any particular." This is supported by the
:ct thet the color characteristics of the eggs of the bronzed
rackles at Trowbridge Marsh agree with Gentry's deccription

f the purple grackle eggs.

The length and width of 20 eggs from five sets at
rowbridge liarsh were measured. These measurements, compared
ith average figures reported by Capen (1886:56), whc measured
»ecimens in New kngland, and Reed (1904:243), who gave the

verage size of the eggs of purple grackles (the locality

1s not given) are as follows:

sverage Length nverage Wwidth
h.illimeters Inches I.illimeters Inches
Trowbridge Marsh 28.85 1.12 21.95 0.83
Capen 21.75 1.25 L2.56 C.390
Reed 27.94 1.10 <0.3% 0.80

1e length of eggs at Trowbridge Marsh varied from 27 milli-
sters (1.06 in.) to 30 millimeters (1.18 in.), end the width,

‘om 20 millimeters (0.79 in.) to 22 millimeters (0.87 in.).
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Incubation. The female does all of the incubating,

1ich she commences in the late afternoon or early evening
rior to the laying of the 1last egg. ‘'I'his differs from the
>at-tailed grackle, which begins incubation at the laying

" the sec.und egy fncllhenny, 1937::220. Lnly & few inestunces
sre found where incubation had been started before 5:00 F.Mh.
>st of the eggs were still cold at that time. lLowever, in-
abation certainly tegins at leacst 12 hours before the lcst

og is deposited, since hatching of a set requires two days.

The female soon establishes a routine way of entering
nd leaving the nest. She usually slights on a Yush top lo-
ated 15 to 20 feet away, and, after a brief hesitation,
escends out of view and hops from brznch to brench along an
rregular course to the nest. She nearly always enters the
ecst from one direction and leaves it in another. Usually
he approaches silently, but sometimes makes a low "check"

r "churr" just as she enters the nest. Very often she makes
imilar sounds when dep:rting.

On the nest the female is alert and u;»>-._.:;- much of the
ine. Uneacsiness seemes to be more pronounced on windy days.
Probably the movements of the tlind were responsible for
ome of this action.) The female exercices in three ways:

1) by shuffling her feet zs though turning the eggs, (2)
v backing up on the edge of the nest in order to reach be-
ow her breast with her bill to turn the eggs or to clean the

est, (3) by turning from one position to another. <Lhese
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do not occur et regular intervale; sometimes the
etween them is only a minute, at other times it
minutes, but generally it is about 10 minutes,
. a shuffling movement precedes the departure from

lfurning in the nest gives the btird a chance to

. 1ittle, which probably relieves fatigue. some
arly elways turn in the came direction, while others
n either direction.
1ale spends about a fourth to nearly half of his
perch 20 to 40 feet from the nest. “The female may
the nest wvhile he 1s present, but she usually is.
> attentive frum ebout 8:30 a.ue until noon and again
to 7:00 FM. as compared with the earlier and later
,he day. wouring an obscervation period c¢f one and a
5 on the morning of the sixth day of incubation, the
st 6 was present 41 per cent of the time., On the
lay, during a five-hour morning observation period,
2sent only 17.6 per cent of the time. On the tenth
> an afternoon watch of six hours this same male was
2.4 per cent of the time, 10 per cent of which vas
e female's atsence. Wwhile he is on the perch, he
eries of three to five calls to the female. ~nfter
51 of quiet for two minutes or more he repeats his
vhich the female may answer with one call from the
s main function appears to be guarding, because, when
es alight on the same perch in his presence, they

Trt.
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& the morning hours the male visited the nest on
e of once every two hours; in the afternoon his
e less frequert. .t curly acs the cixth day of in-
e wac oObserved feeding the female while she wos on

when the mele came close to the necst, the female
gged with fluttering wings like a young bird. Once,
1fth day of incubation (very close to hatching
> female uttered 2 warning "churr" as the male came
he nest.
& incubation the reaction c¢f female grackles to irn-
iried from one individual to snother, but, generally,
1em flushed when.the investigator was about 15 to &0
,  (The closest was four feet.) uafter the female
2d, che usually flew to a perch and objeéted by
' or "chucking." If the male was present, he joined
jection and perheps added a few "churrs." Occasion-
nale would fly over the intruder and object more
/o
Length of periods of attentivenecs during incubtation
newhat according to the time of day and to irdivic-
rences. The females of Nests € and 17 wcre observed
i1ler (Fig. 11 and Table X). The female of Nest ©
about 16 minutes per period con the nest both in the
1d afternoon, and remained on the nest a little long-
beginning and end of each day, when the temperatures

ow as 12° ¢. The inattentive period renged from 10
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Femule €
Tenth day of incubaticn
May 14, 1951

1 I B W W I I N

10) 4:00 5:00 6:00 7:00 8:00
st: 169 min, Tine off nest: 191 min. P L.
Female 6

Bleventk day of incubation
oy 15, 1951

— 6:00 700 8:00 9:00 10-00
st: 160 mir, Time cff nest: 135 min,. A
Female 17

Seventh day of incubation
Mey ©, 1952

7:00 8:00 5:00 10:00 T1:00 12:00
st 24¢ min., Time off nest: 111 min. oV .
Female 17

Tenth day of incubation
hay 1l&, 1952

: 8:00

5:00 6:00 7:00
Time cn nest: 96 min. Lol
Tine ¢ff nest: 210 mirn.

g. 11. = record of attentive zand inattentive periods
males incubating. Shaded pcrtions of the bars rep-
of f the nezt,
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utes. The female of Nest 17 remaired on the rest
longer intervels, averaging between 45 ;33 30 minuteo.
rature was between 2°cnd 10°C, when thiis femele was

Other factors, which will be discusged later, may

ed her to remain on the necst for periods longer than

ccurete check on the lergth of the ircubeatlion period

te at Trowbricge lareh shcwed zn average of 12.7

m

dayes Tor two recte and 13 dayes for eight ctherc,

1 0f the incubetion pericd vias computed from the

the last ege to the hatching of the lacst young.
=ctions of 33 nests with eggs were made nearly every
owbridge licresh, Forést Hoad, andé Collirs Koad colc-
sht of Lleon 30 rezis were decervrtel, o oninon L3 1hs
>n, and the female of a tenth nest was killed. Neste
irvolved £3 per cent of all the eggs laid in thecse
while the other two necsts involved only three per
umber of factors--some krown, some unknown--caused

,  knowr. fectors included wezther and interferences
7estigator. Other pcseitble causes included the in-
reiological make-up of the bird and also some complex

egtionships that were not ohserved, an account of

:ts, which vere either deserted or destroyed, fol-

yut one of the eight fenales which deserted were

to about the same amount of irterference by éaily
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1s cf their nests. The female of Nect 17 had an
int cf disturbznce because ¢ blind nezr her was
wn by cattle and set up aguin ceversl times,
b>bjecticn of ircubating femcles to the intrusicn
restigator was not os vigorous as it was later when
> in the nest. ''here was no correlation between the
cbjecting by the femeles and their tendency to de-
serference was, no doubt, a contributirg factor to
iragement ¢f some that lacked zeal for incubating.
soratle weather, that is, a period of two or three

rreceded the decertion of five nests

4

b1d, wet weather
idge Marsh ir 1951 (Nests 1, 5, 7, 9, and 15), two

1e came marsh in 1952 (Nests 16 and 17), and one at
1d in 1952 (Iest 8). Figs. 12 and 13 give 2 graphic
f the correlaticn between desertion and weather.

re vas practically no ccver ahove these necste, tre
ere greatly exposed. The urge to incubate under pro-
verse weather conditions probtebly waned in 211

and those already lackirg in 7esl in this respect
Jost interect completely. Desertion ir all cases
after at least five days of incubation. None of them
A In the sune neoling o Ieu.

female of Nest 17 had other disturbing factors in

to weather. Interference by placing e blind near the
already bteen poninted out. There was also a third

ich is not clearly understood. On the morning of
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Fig. 12. The correlation cf rest desertion with tem-
rature and precipitcection et Trowbricge harsh colony, 1¢O51.
ich bar one unit high represents cne nest with eggs. (Date
ron Station meteorologicsl sSummary for lLansing, L.ichignon,
.S.Departrent of Commerce, Weather ‘ureczu.)
the ¢ay when this ferizle deserted, it was noticed thet the nale
vac not arouné 2 much zs he had been cn cther mornings. when
he arrived, he was accompenied by another female. Dboth females
resgonded to his cell as he approvached the nest, so he was cs-
sumed to be the mate of the femele of Nest 17. The writer
strongly suspects thut the second female may heve been the cne
of Nest 16, which ceserted three days previously. This protlem

of sharing her mate may have been a factor contributing to her

desertion,
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Fig. 13. The correlztion c¢f nest @eserticn with tem-
reture znd precipitaetion «t Trowbridge i.arsh and Forest
ad colonies, 1952. HBach bar cne unit high represents one
<t with eggs. (Data from Ststion meteorological Lummory
r Lansing, bichigen, U,S.Department cf Commerce, weather
ireau. )

The eggs of Nest £ were broken. It is rot known vhether
they were broken by her, by some other grackle, or, perhaps,
by come other zniral. her rest vas more exposed than zny cf
the cthers ¢t Trowbridge Marsh, since it had been plsced on
® Spiraes bush wvhich had been pressed over cn its o317, The

stege of this tweh formred = rury leudiug from the woter Lo the

nest, so that entry ty a water tird, such as & coot or rail,

would h:zve been easy. sAnother possibility is & crow, since
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some were cseen =t times over the marsh, and were always
chased by the grackles.

The female of lest 20 was ccught in = trap end killed
by dogs tefore the trup wes inspected.

At least six of the eight desertions, therefore, cor-
relate with prolcnged cold, wet weather, which is understood
to be the primary externcl fector causing desertion. The
lack of or loss of a wmate in additicn to adverse weather ray
have been tlre cause of two other decertions.

None of the necte examined in this study contzsined s
cowbird's egg, although vne red-wing's nest st Trowbridge
Marsh contained one. PFriedmarnn (19£9:215-216; 1931:61) re-
ported cseveral cacses where bronzed grackles'! nests have been

parasitized by the cowbird.

Hatching. Hatching eppeared to occur at any tine of the
day. One young weas checerved in the process of hatching at
10:27 A.. Seversl hours later, at 5:05 F.l.., 8 cecond young,
with the capital down still vet, was present in the sume nest.
snother young with wet down wes cbserved at Collins Road

colony at 5:15 1 .h..
Growth and Develorment of Young

The growth of young grackles was checked by weighing,
and by measuring the length cf the bill, wing, and tarsus

nearly every day at three nesting areas. The ideal way of
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meking this kind of a study would bte to obtain such ‘feata at
the exec ¢t time of hatching, acain at frequent intervuls dur-
ing the first two cdays, and then daily mcasurements until the
young are reudy to lecve the nest. =«~s the investigator was
not able to do this, it was hoped that by heving a feirly
large csampling from three necsting ereus, ¢ reccsonahly accurate
Picture cof the growth of young gracxklcs in this region might
be obtained.

welghing und meacsuring vw.e cone 1in the lete ufterncon in
nearly every case. During triec study 410 weighings and csets
of measurements were made on 77 different nestlinge. The day
of hatching >f £9 nestlings v2es definitely knrnown; it could tre
estimated for the remaining 48. The data on the 29 young
vere used to compute the amcunt end rate of growth,

Since measuremsnts vere not made at tle exact time of
hatciiing, seven young, vlich were “rovn tc te lecs thun eight
Lours 0ld, viere uced to rejrecent the uzt-hatching age. It
was telieved that nonre of these led been fed, becuuce they
were all sbout the same weizht (five =nd eix =rems). .11 of
thie young in the day-of-hatching class (zero duy) were hstched
within a r4-hour period. Some were newly hetched, others had
teen fed several times; therefore, the weights and measure-

ments vuried considerably (Fig. 14, page 101).

4% hatching. ‘ieight 5.5 grems, bill 6.4 mm., wing 9.0 mm.,

tarsus 5.6 mm, (Average of seven young less than eight hours
ola),
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The skin of o nevlv-hatched chiick is bright vellowish-
orenge color on the ventrzl ¢ide, l.ich shades into @ darker
blue-black on the dorecal surfaoce, ecpeciilly on the top of
the head and in the jelvic regior. “1lhe marging of the Yill
are yellow; the linin= of tle nmouth is Yrisht reddish-orunge.

The newly-hutched crick i¢ n2erly nsked except for dovn
which is 10 to li& ~illimeturs 1onc ora ovels Lhe o-.itnl,
spirnal (except for the cervical region), humeral, and femoral
tracts., The ventral trat is nexed. oun the alar trect o few
long tufts of cown (14 to 15 mm.) are lccet:d alene the line
wvhere the first greater cov:rte f the cecondaries vill ep-
pear later. =~t this 2¢c n ne of the future juvenal feathers
are evident even s darkened areac under the skin.

The eyes are comiletely cloced. ithe eye glit is 2.5

millimeters lcng.

jel]

n newly-hetched clicx, Just out of the shell, utters «
faint "peer", rcices ite head feedbly zrd opens ite month in
responcse to 2lmost ary sound or vidtraticn rear the rect.

Thie is @lso true of the older vrec in the dzy-of-hatching

Day of heatchirng. ‘weieht €.5 grame, hill 6.2 mm., wing
9.6 mm., tarsus 6.2 mm. (averzge of £9 yourg hatched within
& Z4-hour period.)

lhe lerger memters of this age class, which were assumed

to be older, ap eared to be a little stronger. 1n the hund
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they were very limp and mode clutchine rovements vwith theilr
toes. The ckin color, cdown, =i.a rezcticne werz the seme as

thut of thre grevious ace croup.

Cne day. weight 9.9 ¢rams (7 to 12), bill 6.8 mm., wing
11.3 mm., tersue 7.5 mm. (averzge of 30)

I'he ¢own persist: in the places doeccribed previously
(Plate 7, Fig. ). 'l'he orly indicatior cof juvernal Teathers
is the appeurcnce of o curx hervy lire under the cskin 7 the
winges vhere the future i rimaries ané secorcdaries are dzvelop-
ireg.

1The eves cre still com;letely cleoced, the eye clits ure

2.5 millimeters lorg. 1lhe voice und recctions aure the cume

but strorncer.

1wo days. weisht 14.0 #reme (8 to 19), bill 7.6 mr.,
ving 13.7 mm., tarsus 0.6 mm. (savoruce of o8)

This vide vuriation in weiplrt can re usccounted for ly
the fact thut in »cects where thiere tere five or rmore »o'ing,
rot infrecuently the vounccet vwos so 2revid:C uné covered L
the older nrstlinee that it Aid rot receive as much fcod,
and, cfter two to five days of virtvel ctarvation, died,

bark points and dots uncer the ¢xin rmarkx the lcection of
£in feathers found on the spinal (fror: the lover cervicel re-
gion tc the tail), humeral, femoral, ventral, and «l.r truacts.

There ie¢ no indication of them .n the cajital truct or or thre

urper cervical region of the srinal tract. Most c¢f the prim-
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ary pin fecthers [roject trrough the skin about one milli-
meter, Only the “irst t.o or tlree ;in festhere of the sce-
onduries have orehed out ~f the sxin., The renairder are
merely pimples of flesh. Lthe pin feathers of the alula keep
race vith troce of the primaries.

The volce is & feint "peey." The eyes are still cloced
but the clite heve increased tc three millimeterc. 'Lhe ycurg
recponds to counde and vibratiors among the bushes, ¢s hefore,
by holding its head up with neck stretched ené routh open.

It makes eclutching rovemrents with the fe»t but does not hold

on tc anything.

lhree duys. weicht 19.6 gromes (10 te 29), hill 8.8 mm.,
wing 17.4 mm., tarsus 15.3 mm. (Averace of 31)

1'in feathers agpear a2s rows of dots through the ckin »n
thke spin«l (interscucnler region tc tail), humer-l, femcorel,
crural, wné ventral tracts., tYhere are rone or tre caspital

troct. A row ~f dotes urder the sxin o the caudal

ct

r-ct mIrke
tre location 0f the npLor toil coverts. on the clar tract
trhe longest primery and secordery ;in feuthers rrotrude about
two millimeters.

l'he eyes muy re secen throush a ¢lit which is 3.5 mil-
lireters in lergth. 1n res:onse to the sourcd of the writer's
approach the young por ur their vitrating heads ané "pecy"

with open mouths.
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ays.  welicht 7.0 crius (1l to Sod, biiio ool orpe,

Y

roulr

t

wing £3.0 mm., tarcus 15.0 mn, (sverage of 15)

The gkin is looser .nd murch darker then thet of tre novi-
ly hetched chick. Only the vpteria of the sides anéd chin heve
tre bright color f the younger chick. Tlurmage develojment
hes advanced (T'late 7, Mip., B). ss pin feathers grow out in
areas of nutel down, tufts of the dovn ure carried out »nn the
ends of them. All trocetes tubt the coirit.l have tiny .in T=eath-
ers. wvn the spinel truct pin fewthers are lorgect in the
interscapular region., LYeather develorment 1s most advanced
on the alar tract. ‘he primary pin feathers are out from
3.5 tc 6.0 willimeters; thoce of prirmaries dtunter 1, &, nd 3
ere the lor=ecst, Lhe grentsr covert pin feathers ere out 1.5
to 3.0 millimeters anc the lescer coverte appesr uncer the
skin.‘

The eyes are openn a little und can be seen throuch
clit 3.5 millimeters long. The voice is « lcud, coarse "pcep”
thet 1s nsad for tegging for food. ror the first time the
young clutches the necst lining when it is 1ifted out of the

nect.

Five days. .cight 34.5 grams (£2 to 44), bill 10.7 mm.,
ving 29.4 mm., tarsus 18.3 mm., (averzne of z1)

The capritel tract tecomes darker ¢s pgin festhers develcp
under the skin. ‘'lhe first pin festhers appear »n the cenitel

tract in the occipital region as a few pimple-like projections.
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alone the cpinsl tra~t the [ in “cothers ~re nov vre rilli-
meter in lensth in tre dInterccocitlar region. wlsevl:re slong
thie trcct they ~re =~ rcut 0.5 rmillirieterc. 1ir feuthor
development hege advinced in the cuie pro_ortion «lons the
humercl, fomorel, o:vir.i, Vv rtrel, ard coucdul tructe., 'Lhe
undaer tail covert pin feuthers Yooc rot ot eypesared. along
trhe alar trart the rrimary nuills hove pushed out noticacvly.
The firet prim rr is ¢yont 11 nillimeters @nd the ninth is
about 7 willimeters., the secondarizs nd rrooter covarts
haeve advanced preporticnetelr. 4o few lescer coverts now Lre-

Ject aboit one millimeter “ey

The eve opens : little —ider vt tre openirg is ctill a

wn

1it arout 3.75 millimoetersz lons. Llhe voize

r
n
=
@)
[es
O)
(
3
Q.

U]

xcited “peeping', zudible at ¢ «istsrce of 10 to 195 meters.,

O

They <5111l renct te scunde znd vihrotione stout the noct oc

befcore. when one is Lheld in tho rorcé, 1t clutches -néd hengs

or.. to a Tinger.,

oix duys. oeight 42.8 zroms (&7 to 57), bill 11.¢

o1
I3
L.D
.
-

vwing 36.0 mm., tursus 0.6 mm. (avercie of 18)

1There 1e ¢ cener.l increzce intth- Zeneth of the .iL

i

B EN N ge e o R VIR - - H - Sy
feLtiere Jlon 211 Ff the tracte. o o0 now »rcdset fro the
“~ Ny (%

S ) -~ - et . ~ JR'} . -y, - 4 M, .. VTN -3 S ae Ty

occlpita™ L. of the o -itzl “rove. Tono osoliul ¢in feulh-

~ - e ] . S v .

ers 7 the rectrlce=y hove alveurel Lo twuve thoce of the ven-
s S

trel tuil coverts. lhe primary cuills gre Trom © te 15 il-
limster:z lors., W e of the Teatler tips have troken {rom the

sheuths yvet.
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seven duys. ‘elght 5208 sruas (27 te 23), bBill 1o.9H am.,
wing 48.1 mm., tarzus 24.5 mn.,  (average of 15)

at this age, feathers wre just Teginnins fo nrad ot
of the erds of tlie gquills :2long m=any of the tracts (TFloute £,
Fig, aA). Natal down ig £till jrec-ent in oll of the orisinal

“

places, but 1z now -n ths tips of Guill

[S [

or :Cherins Lo feutn-

1¥2]

)

ear tips, Tt is most notic=urle on the capital tract shers
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the pin feathers are mer=ly smell poin
ckin. Pin fsuth:7: are from fonr Yo ¢ilx miliimeters ia lorcth

along thae gpinel znd femorcl tracte.s  The Luills of the rec-

+ i . - . 2 e s - S " K O
“rices Lre neurlyv one ~illimeter In 1ottt e ny Teoth-
S L ) J N =] - . 3 .. N LI NP 1 ~
2re, -L:1clih ere the 02t cdvanced, bhive th2 fouthcrs oresklng
P 2R S : - s . b PN = N e 4 < "‘
ouv = tne primery snecths o long s 1.5 »illimetors,  ihe
'S sl ), o Fal \ . . NS TN 1. 3.
race 27 arowtn of thoe first tiree _rinury sullle o hoen
€, . 4, -~ o -t oy .3 +, LR S S Ty . R
faster thun thoze tolord he uintr, he prlwaries ure 15 to
3 il ig staoapa Y Aor
«d Inlitimeters 10ng.
0 S s s vvea m A . I . Sy £ na 2.
lhe eyzs sre vneorly vwide open, &nd Tor the first tine

P
(==
(2

+} N : T - - : . -,
lle younyg, zhov. =i, .2 of fear. They may cringe momentar
gnd then suddenly tesin bossine vith up-strot:hed, virtrastine
hecks, se frishYy is overceie by hunser. They zlso aringe

.
€ u course Lagging

foe

IR 13 ' s -
wien thsz parentes act excited. Llle voice

upeep'"
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Featrere grojecting & o 10 rillimeter: from %he zhzutho.

The vin feuthicrs of ti vootrlce re oiobl aillimetors o
the f2ather tires Ure cut o2 millim=*v, e *Le 3l catres o or
bits of them fluke off <o that scales zoeumulute in the nest,

The o st1lll res: ~rd $0 & (orernt Bird'e entrocen b
shooting their o2pen mouths urvard ond vitrotire 20 elr ctif-
fened nrnecks vizerously. One vos heard to oive the "location”
call note a few times ot thie wre, This i¢ a sirgle, doulle
or triple note, vhich sounds much lik. tre 2aulti's "cheek, *
but nzs the guelity of a "chirp." ‘“hen an 2ldcr -2caber F
nest utters this note, the younger ores iamm=diately recpond

to it u= deccribed “or the nine-dey-0ld joung.

Ten days. ‘eight 87.2 grams (51 tc 75), bill 14.7 m~.,
wing 63.9 mm., tarsus oC.o ol (average of nine young)

Tufts of dowun ar= ctill prominent on the curitel tract,
The primaries zre from 40 to 45 millimebtsre long ond the
feathers project 12 to L0 nmillimeters beyord the end of the
sheaths., The breast and ncock are Tuirly vell coveresd . ith
gray-brovm feathrers, Lhe rzctrices are arcut 10 millimeters
long with the feather tijpe projecting thrac to five 2111i-
meters,

The "location" notz is nsed for begoing for food rost
of the time. Vihen the nestling is uctuslly receiving food,

the note becomes a buzzy, begging sound. Sor.etimes the






young ztand up vhile hegming, instead of enroteol gy thewr
S vz N ~ - N .-~ 2 - L.
necks upwerd; however, cozhb ¢l the time th oy ctill “.g in

the munner pr:viously descritrzd, “vwen the voenng cre very
active, tley ~ove gbout much in ths -est =:1d 2n ths rim of
One nuy stund up struight zna stretch its wings outwur? or

downward to zid in s-2lrtiining it rilornce (Plate 9, Vig. h).
The young are &+*l=2 to percl. on one's fing:r or ct - nd n treir

tarei n the rim of the n-ct &rd flutter th
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timesg -wh=n they ur: less active, ther marely strevch o vwing

or rreen the feuthers ol
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when at rest, they are vaery cften so citnated that 211 ure
fucing the eilde »f the rest from whlioh they rec2ive food

(Tlate 9, iig. B). On hot daye they movs cpart, somz on the

rim 2nd somz in the cup of ti n:st., They runt like un -dult

(W)

*

bird to reduce the bcedy ten, sraturz. ‘hen an irtraler o)«

proaches the nost, the youns oringe, ruffle their footicor

)y

(]

cnd "churr™ like zn adult.

sleven days. .eirht 73.5 grame (€5 to ~4), bLill 15.3

mm,, wing 70.3 mma., tarsus 2¢.7 mn.  (aver:

(9
X
@
‘_5
&)
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o
a]

The feathers huve puched out »° thelr sheeths so that
the young row look likxs tirds (Plote =, lige. I end O).
The primeries arve orl: & little lonwer, 45 to 48 rillimeters
and the feathers ure out of theilr sheaths o 1ittle further,
15 to 25 millimeters. The rectrices ure 15 to 20 milliirmeters

ané the feathers are out 5 to 10 millimeters.






The sctivities of the young, w»rizh inclade perchine on
J <y K

the rim of the nest, standing o fluttering tre vi-oo or

gstretchine them, preenine, erd zetively rovins about In the

nests, are &' out the curme we those of the 10-dcy-51ld nostling

"
3
"3
D
.
v
oo

except that there is one spproech ze tre

i
n

nect, the voung erinfe urd ruffle thelr Tewttoers., 1 on-
lifted from the reczt, it ~7 utter a loud "churr" of objection
and then jumpy out, oveverul attempts were made to jlace them
back into the rnest after they haed jumged, tut they roulZ rot
remain. OUccasionzlly one vould Jumy and foll into the water.
It would swim to a brarch of a »ush for safety. Cne was co
exhansted from trying tc cwim to scefety thet 1t voulldl tuve

drowned, hud it not been rescued.

Twelve days. weight 79.0 zrams (74 to ©4), bill 16.0

mm., wing 75.0 mm., tarsus 31.0 mm, (Aver:ze of two)

The young =zre ccemyletely covered by feathers except for
the ares around the eyes., Tufte of down >n the «nds of the
capital feuthars wnd © few of the feathers of the btunsrzl and

. Y 3 . v - -
s chaorzctioristic, =t this ¢t ~e of davelopnznt

=

alar trocts

H

the juvenal plumage is ¢ coft brownish-ersy ccleor on the under
pirts and u dark gray to a blackX ~n the uppr rurts. The LIl
is short, v rying from 15 to 30 millimeters in length with

feathers rojz2cting from 10 to <0 millimeters ot of *reir

hany young leave the necst at this age.
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Nest lenving., Normally young grackles le .ve th.e nest

when they asre li to 14 days old, but if disturbed trey mey
flush a2t 11 days.

Nest 25 with four yvoung was closely observed for ceveral
days prior to necst lecving. wvurine the lact three deys the
parents tecame more sensitive and sxcitulle than they had
been previouely. Cne cof the young, which wee a cday older
than the other three, flushed frowm the rest on May 31 when
it was 11 days old. [Lhe other trree merely cringed and
"churred." The next day at 10:55 a.M. the femule coaxed the
other three young from the nest in the fcllowing menner.
After feeding the young, the femsle noved atrout amorg the

bushes near the rest uttering a soft "chuck." The young

~
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responded with the "locatlon" note snd scrom

other in an =ttempt to go toward her. .hllo -he -oniinusd

P4 . # PPN ' e D b~ v, u 2 ~  -erd [T N 3 EEE o
COLXRIrsL, vne of iz yorL. Cilvty vl 1te vivos oo 1t Jnnred
\
to o br nech recvy the ~2vte  In “ay maments 11 Lioee o oore
P [al Y. -~ - ~ ral ] - £ * .
cut of the rn-ox ndlooeT ol ores To Tl boaes o L, LV~

urowth., Young bronzed gr:.cales grow repidly during 1l
days of nestling lefi. 'This is reflected in the ra»id in-
crease in toth weight and wing length (Fig. 14). . nevly
hatched chick, for example, will g.in 15 times its - eight by
the time it is reudy to leave the nest; its wing will lengthen

nearly es much. Change in the length of the tarsus a2nd bill
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eeo 00 00 000 bil] lerlgth
65L -—-==- wing "

— . w— - tarsus "
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D

Length in milliret

weight ip grams.

Fig. 14. D:i}y cmount of growth of necstling trcnzed
grackles. (Trcwbridge hursh, 1¢51; Ccllins Rozd nrnd Forect
Road, 1¢52.)

is not ue prorounced, the former increcsing six times ena the
latter about three times durine the period.

The rate of growth (in weight) is not cornstant but shcws

3 definite retardation betwecn the seventh :.né¢ tenth days.
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This ie 2lso th= Leriod vhan the tird is Teuthering out.
Although chuonges in the lensth of the vwing do rot shliow the
ovarall rat= of feother prodnction, it do=s, neverthelecsg,

give some indicuation of it, cince increase in the length

-
S + Ll

[N

the primsries woe included in the measurements o7 the ving.
It will te noticed tlet the rate of increase in t he lerecth of
the wing was greater thion that of weieht between the ninth
and tenth daye. 'Yhis indicates thaet the rate of growth is
retarded at a time when feather production is high.

How do fledglinsrs 1z days 0ld compare with zdults in
weight and in length of the wing, bill, wnd tarsus? The
writer collected 15 grucklzss (4 «dult ornd 11 juvenz2l) of toth
sexes durinz the month of ausust in 1951 (the molting sezson).
The Jjuvenal tirds ere so near the size of the udults thit
they ure all (leo

REEY

NN
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zs "adults." Following is a compurison
of the averase weishts ond measurements of fledelings ard

"adult" grackles:

relokt Cirg Pl _ureas
Fledelinge 79,0 €, :J.0 mme L6, mm., 31.0 mr.
- . 2 &
(.ive oOf 2)
T.adults” 114.C ¢, 132.0 mm. 7.6 mir. L9.0 Mo

(ave of 15)

From this comparison it caen be seen thot the toersus is
Tully developed by the time the young are ready to l=cve the
nest, .mong the "adult" birdes collected, wkich inclnudsd
cight males and seven femules, the tuarsus of the males aver-

aged a little lurger (<9.5 mm.) than did those of the females
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(8.0 mm.). 3ince the meusurenents o the two fledqlires
were lurge, they rolatly were ~ules, .ncside fror Lhe tarsus,
the other reasurerents ond the welstt chow thet the fledeling

is about h.:1f grown.
Nesting Success and Mortazality Fuctors

The rate of reproduction wes lover ond mortality was
higher amons grackles nesting in murshes wnd o sverp at nost
Lencine thun emong thoce at Madison, Wisconein, where Peter-
sen and Young (1950:471) examined two crrous over a three-yeor
period. Table XIT chowe a comparison of noucting cucceeses be-
tween these two localitiec. 'The lower rate of reprcduction
at mast Lancsing is reflected in threce woys:

(1) by &« lower per cent of succecsful neste, i.e., nests

S

-

that flz2dged . least one voung (35 per cent compeured to 5
per cant «t hadiseon);

(2) “y n lower per cent of =2gss thot hatched (83 com-
pared to 73 per cent);

(3) by u lower numher of fledglincs surviving per uctive
nest, i.-., nzcts v ith 5 1ouit Jie e, tdlel o 2ons o2l oto oL
per nest et kadizon). Tatle XIII shows the nesting success
of th2 fo''r colonies observad at nast Lansing.

lhere vere =severcl factors which were the ceuce
failures 2%t wsst Lansing (Table XIV), viz., veuther, preda-

tion,infertility, broken eggs, desertion cf young, young

dvirg in the nest, znd rended yvoung removed by the parent tird.
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vesaertion of L3 per cont of the esrs 121¢ was cttridbetead
to Yed weather, s was pouirted out previoucsly (pauce 84).
Two of the nesting locclities, viz., 'rovtridge warsh ond
orest Road, where decertion wos high, were unprotected from
wind and precipitation. bezertion due to had wezther did not
occur at the vollins koad colony where the nests were shel-
tered.

Predotion of two types destroyed 46 per cent of the 145
eggs laid (ull were restlings). Twenty per cent of thece
were taken by unknown predutore and six per cant were removed
by the investigator for stomach analyvsis. One of the yred-
etors at Trowbridee liarch wes helieved to be a Cooper's hawk--
it wac obreserved flying low over the mersh several times dur-
ing the two yearcs of study. On one 2ccazsion when the rest-
lingss vere between five ¢rd eicht doys 01ld a Cooper's hawk
swoop=¢ down near the cite of ¢ grackle's nest, hut foiled
to taxe ore. Xingrirds end crackles cltezed 1t cut of the
area. On another occusion, when the young of Nest 21 were 9

ime.

ct

to 10 days old, 211 of the voung dicappearcd st orne

7
Fox

I'he femule of trut nest had had come 0f rer tuil feuthers ro-
moved. This meay lL:ve bw:en the recult of another cttack by
thhe hawk. (Under cimilar circumstances the femsle of a2st &5

was seen to cover her vouns vhen ¢ cooper's huvk passed over.)

o

st the Collins Road colony, where yredction vus high,
the situation was different. Lhere the necsts ..ere situsted

close to the water level (65 cm.) in crotches of tlasck willow.
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This zroup of trees with ths nests w.s carrcunded by o dene

QD

scre=n cf suncbur willow chrubs (Plate -, Ffig. ). Eowever,
because the trea imrediztely below the trezs wzs opren, the
nests were access..: > to avian vtredators ard to animals that
could wzde or swim in the cshullow wzter. One o7 the neste,

which was partly torn down, conld have bzen destroyed by a

dog or & fox. (This swamp was e portion of ¢ much

et

&TgRrT one

that afforded good cover.) vive voung dicsrpeared from one

NN
&

nest at a regular interv:l of one jfer day. Since the ne:zt
) k-

[0}

wze not dicturbed ond only one young wuc taken ¢t a time, it
appeared to te¢ the work cf an uerizl predator, or possibdly
that of & snake,

smong other mortality factors were infertility (six ;er
cent) and broken or destroyed cggs (nine per cent), « total
of 15 per cent., «hile this fiefure ic high, it is lower then
that revorted by iet=arsen and Young (1950:473) ro fonri «=n
average of £5 per cent.

One nest with yorng vwus deserted., This mey have bzen
due to a combinution of weuther and interf=rerce by the inves-
tigator.

Death 0of young in the nest cccounted for three per cent
of the failures. No attempt was made to Cetermine vhether
death wzs dus to 2 disease or :ome orvenic raeltunction. It
became ayparent in some cases, however, that the young des-

tined to die were losing out in the competition for food end

probably starved. ‘lhis vias the case int he only nest with






gix young. aAlthough the luct one hatched vas rormul size at
hetching (£ix grawnc) it wae crull compared with the first
four hatched (14 and 18 grounms) andl died on the fourth day.

In znother case, vhi2re tte firct-hutech2d in 2 rest of four
young died on the first duy, ceath wac 108 due to competitior.

sven though several rests ccrti red five yo rg, no more

s

Y

than four fledred from any one rect. wither they died or
disuppeared by some other mezns., In three rests one vas
found cdead. 1t is pocesible that three or four rore ¢ those
listcd under predation by an unknovn precutor micht haove died
and were removed from the rn=st hy tl - rarents. 'Lhe one thut
dies is rot necessarily the lest one ratched, although it

Out 0?2 43 nestlirgss vhich were lended nire were telieved

@

to bzve teen reimoved frcoi. the rost by the parent biréd., 41l
nine disuprreonred from the rest within o4 hours cfter they
viere buonded. Lhose thct dlsappeared varied ir zge from Tour
to seven days, rost of them being five days. aspparentls tre

female, which is the one thit cleuns the nest, tries to recove

(J
s

the leg band. If the younag have develoged the power to clat
thie hottom of tre rest, they mev eccare v ith only ¢ ‘rroken

lep. (Three vere Tound with troxen legs ot tre cge of seven,

elght, und nine days.) Younger restlirgs are probobly corried
avuy 8nd dropped in the sume runner that fecal sccs zre dls-

posed of. TLhe writer did not otserve eny remcovels or [ind

any bwended young vhich had been ramoved.
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Beth purents pluy =n import:nt pi:rt in caring fcr the
young. Up to the time of hatchineg, the male's role h=3 reen
one of guczrding his nmite urd, to - lescer extent, the nesting
sitz2. after the jyoung hLotch, he cortirues susrding ond, in
addition, le zhur.s in the tacsks T feeding «nd nest sznitc-
ticn (rorovsl of fecul cuzs) throurhcout the sericd of recring

the young. <The femele czperdes 2 gr=atzr yer cent of her time

(8

at the rnest, cince che does 11 ¢of the Ttrooding, zs “ell us
;=It of the fecdin o 1lor v devobed parente ard tuke & ood

cure of thelr yuune,

Brooding., fcr the firzt day »r {wo ufter the ivst oo-
“atzheg, the femule follov o o broalies »hythr zimilar to thatb

folloved Suvring Trcuioti- 0 ohe Tz ~ore wttontive Gur’rs the

~

cooler purls 7 Uile duy und ‘sve thurn she 1z duringe

~
[
C
—
9]
2
{

the .urmer inrts of the day. 17 R A T G

L dozeterr v oradn, the fer ol

cr

weathier o curs, such 23

vhen ~teent froc the rect, returns ord promsasly covors toe
yoine, sb the flret cprirkiae o7 ruin precedivg et pa
stoi o, tb e ferale of Nest 8 woz ceen to retarn Tt Todd for
the tvi- wrd tiree-Cdoy-cli youne.,  Urnder this circurctirce

the trooding irstinct vas grester thoun that of feelirg “ecuuso
Irstecd of Tecding thom sba inpediately roversd them urd held

the fcod for & few minutes b:fore swallowing it. ''he “emcule






PSS = C ot - n -~ ‘r.e ¥ cor

ol Meot o0 w0 ottt Lo ocar-luel o cceut ot lre bey Tooan oot
Yoo oAy - S I TS T ] Sy - . R .,
Vo tere o oLnC Ll oaayc i, ouring roor, even thoash tiier

while brooding, the femile g . lert urd cencitive to
conrde wnd coverorte ahont Fer Ll Lo the rovemernts of the
yeung Lercail Lers ole e gwere Of tho =" [isrelCr Cn
his fovorite rerch near hv, The iote: cCll to «wch other
freguertly, so they did cdurin - tue , oricd of drculeticr. ohe
onCs to the sgqguirming Yoedise under her L, chungirs lLor

posgiticn or Tty covoring e honary littie beod tirot hoo poyped

cut, shen the term ercture ic hielr, she bucks vp wnd reste

partly on the efge of the rct, thus wllowing «ir to cirenlate
Jver the yorng and, at the same time, csheltering them from
the direct rayc f the sun. when it ie cold she fluffy Ler

- . " .. . - - - - .
Tecthers and settles down 1w .n the r—ct o+t ¢nl™ ber

tnd celaoping the noot Yocow: <router, the forcle ¢perde lecss
erd lrzg o7 Poar tims Yrocdirg. riie 3Pt hoire of arzerva-
ticn at bhecte £ crnd L8 durirg the first four duys 7 roctlirg

FL sl

tire cn the nest snd 50 per cent o7, Fy contruct 1t was

leerned frore 81 Lonre of olscrvatinn ot hest L6, durirg tre

1¢9]

periad from eight Cuye until rest louving, Shot the Temcle
spent only rine per cent of Lar tire ot the rect, six of vhic

vag for brocdirg, end three per cent for cleuning the nest,






Thic o .r GsiY L9 UTu. el Lot coouDTan Turling Lwe rollly
jeriode end ot the Pegiinin. cnd ond of nisht troodine,
Feprale of Nest 25 brocded tho young et nizht wntil they oll

left the nect,

Feeding., The pererte chere in feeding the yonng (Tables
AV and XVI). In 54 honre of oYegervation tle over oo u-ter
¢f feeding vielte mede bty tho Tarale was 0.0 por bour (ex-

remes G oend O Ehe slle wver ocod LU0 wislte e bour (2x-

tremes C wid 5). During tre first five duys wfter kotcerhing,
when the femule srent much of her tice brooding, che maude 1.1
trips per hour, “hile szt the sume time, the rale macde 3.5
vicits per hour. Later, when the cung were elght Cays cld
er -older, the femule increased hers to 4.1 times per Lhoovr,
YUt the mule édeecrewzed his to oo for hour.  The combinsd
efforte of hroth tcrente renged from four to cevern visite ,er
honr thirouphout the 1ife of the nectlirge.

The feeding freguencies of the jarernts of Nest o5 .re
depicted sru hiicelly by Fige., 15, 16, 17, zrc 1€, The first
three rrarhs ere hoeed on cevern o servotions rude on three

consecutive days (when the yonng were €, ¢, «rnd 10 days clc,
resyectively) and represent o Littls cwee L2 oiouc. of obs o
vation. Combining thesc cbszarvaticns, an averags feeding
fregquency of the mcle, femcole, crnd toth wes drovre in i1ig. 1€

to show the approximeate picture of feedirg througkout &n en-

tire day.
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25 with four nestlingcs eight anc rine days cld.
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FPeeding frequency of brcnzed gracklec gt Waooh
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observation was from 4:25 to 10:40, and the z2fternoon otser-

vation wee from 3:15 to 6:50, hay 2¢, 1¢5z.)
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Fig. 16. VYeeding frequency of bronzed grizckles @ % NMest

z5 with four nestlings nine ard ten days old.
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cheervation w:=e from 5:20 to 8:40, and the afternoon obser-

vation wos from 11:00 to 3:(C, May 30, 195.L.)
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9 with three nestlings
10 and 11 days.
afternoon observation vos

May 31, 1¢52.
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ard one fledgling nezr by. .-

+ Ve
o eI,
r

r

d

G -

ges
worning observation was from 5:15 to 9::95,
from 3:40 t~ 5:15 and €:15 to 8:3C,

(Circled .cints are estimated.)
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Fig, 18. ~verage feeding frequency cf btronzed grsckles at

Nest 25 with four young during the lest three days before lezv-

ing the nest.

It represents the averuge of the totzl feedings

ty both male and femule as shown in Figes., 15, 16, ard 17,a total

of 25 hours of

observations made hMay £9, 30, end 31, 195%.

(Circled points are estimated.)






Feeding hy both the moels .0l trhe femilc Tellowe = pot-

t

»

(

rn 0F attentive and iratterntive periode., hrotichout the
Cey there _re five pzriode vhen they vicit Lhe ro2t more
frequently (8 tc 11 tines tr toth), the ~rectost socunt leing
in the first half of the cduy. Very socn cfter the mule cr-
rives from the rooct, he taring the feecing ol the young Tor

the day. DBetwecn the hours of 4:40 and T:0C e both pur-
J r

eante are highly cttentive., .fter ¢ period of ubout an hcur
of lzss freqguent vicits, thiey agein become more attentive

between 7:00 end €:00 A. . third poricd of wtlentiveness,
which equales the curlier ones, occurge botween 10:00 and 11.:00
Addie Fror thaot time until 5:00 1.u. the fecding freguercy ic
at a moderate rete with the lovect period ccecurrirg tetween
2:00 and 4:00 P.h. s night approaches, they tecome more at-
tentive ¢szin, o fcurth peuk of activity occurs ratueen 5:0C0
and 6:00 F.M., &nd the lcst peuk (mostly Yty the rale! is be-
tween 7:00 and 8:00 F.h. Oince the ferale begins brcoding
tetveen 7:30 und €:00, it i¢ the mule thet completes the feed-
ing for the cay. The laost fecliing ucunlly cucure btetween
8:00 and &:15 T.h., just prior to the mele's cdep-rture for
the roost.

The impulee to Lrire food tc the n=st begen zurly in the
cace of the male of Nest 6. It has elready been pointed out
thaet he fed the fenmcle at the nest s early as the sixth day
of incubation. This may te regardeé zs "courtehip feeding";

hoviever, such an act wus never observed bctween & mcle and
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femule wvey from the ns=st. On hay 17 2t 2:70 ..M. there vere
twe young, which hed hetehed durine the nishs (the cown vies
dry), and twe eg-s present ir Nect €. burips the next tuwe
hours the ~mule cume to the nest three tirec witl, fooud, and
the fensle begeed for it and wee fed hy hir., The young were
not fed during tle two hours.

The mathcé cf feeding is direct, that is, food is car-
ried in tre »ill ¢nd placed in th= throct of th= restlirg
(Plate 10, ¥ig. ). The nwibzr of young fed «t o time vuries
according to the vuvantity of feod. 1If twae lerge srubs wre
brought to the ncst, only twec tirds zre fed, Usually the
rale huc o lurger smount of food per trip troun the ferale so
thet he usuclly feecds three or four young Lo er two or
three, Food is upportioned accorcing to tie Intercity of teg

ging on the pert of the young end according to viether they
§ s <o

cen svicllow it cr not. If they 2o rot cuvallow it, after it

ig placed irn theivr throobtez, 1t 1. rorioved o (a0 In e
throat of another. By this method ezch roeetling recelives
food fromr three to five tinmes per hour.

If the ferzle is broodirg, bhoth (arents occasionully
feed the young ot the suame time. Cooperutive feeding wxs cb-
served at Nest 25 on several occasicns, The mele, on returr-
ing with food, usuully went first to ¢ Ligh perch in a deud
tree loceted only & few fe .t from the nest'ng site (Tlate 10,
Fig. B) and generally announced his arrival with & "check"

or & call note. The femzle could cee him from her position
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on the rest. OCn three different occacions che vus obsorvad
glvine a signel to the mzle, which begen vith 2 bescing
"whiney" ncte followed by Tour or five poirting «rd !owirg
movements. The regle respcorded by crrivirg immedistely, usu-
2lly in silence or vith & '"check" note. Upon his crrival cshe
perched on the c¢dge of the n~est facirg him end begsged viith
fluttering winygie and o "whiney" note. lie ugually guve ber
come of the food; then both procecied with the feeding cof

the young.

Nest ceritaticn. The nest is kept free from excreta

and other thinge foreigr to it by btoth yaerconts. The mele's
part in the sanitceticon ¢f thie naecst is nostly thet cf reroving
fecal sacs. 'The femcle rot only remcves fecul sace but also
cleans the nest below the young (Plate 11, Fige. o and R).
Several times, usually in the morning following the “irct
or second peak of feedirg cectivity, the female of Nest 5
was cbserved to be half huried below the young for nearly o
mirute ¢t a time, picking wnd ecting éroprings from the pre-
vious night. These morning clecning pceriods were from three

is

to eight minutes in length. ss indicated heretofore, it

believed that young which ure tunded before they ure capable
of clutching the nest lining csecurely a«re cometires removed
by the female in en cttempt to discaré the band. Older necst-
lings, as hus been pointed out, clutch the nest linirg tight
enough so that they ere not removed, but in a few cases may

receive & broken leg es & recsult.
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On the cveraece, cne fecal sac 1s remeved %y o porent cn
every seconcd viegit to tre recst, fier cuch feedine the @or-
ent bird lcokz for und often nuuses for & fecal sac. 1. tac
or more eppeur &t cne tine, the rarert nay exct ~ne or ...
The maximum numter creerved remecved &t one tirme wos three, :nd
all tlhree were euten. Both prrents ezt wlont s many as they
caerry oway. The rmule remcved ¢ 2w rore thun the femule
throughout 34 houre of cleervation. “hose which are carried
aviay are dropped in ¢hout the seme plece by the same parent.
For example, the m.le of Nest o9 wuc scen to carry therm cbout
29 meters away and drogp the@. Two or trhree dispocel sypote
vere found'at Trowhkridge iwarsh Quring the first year of study.
The femzle wes not observed to drop thosaz which she carried
awuy, ulthough she ~ould have either dropred tl.em or szten

ther.

Lefence. Defence of the necting site,und the rate bty
the muale ie by vooal oblection, by guurdirng, or hy dirent
cttack. OCne ¢f the ressons vwhy he makes fewer feeding vislits
to tle nest, ecpeciclly in the last few days befours rest
lecving is thot much of his tire 1s ceourizdé by sentinel duaty,

~

The male of Mest &5 perched much of the time in the upper purt

of ¢ deud treec locuted reer the nest (Tlate 1C, Fig. B). But

he 2lco usged znother dezd tree necr tre reilroad tricks lo-
cated 50 to 75 meters north of the nest, cr a willow tree ut

the south edge of the mursh., If the writer stepred from the
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blind vhen the rale voe on any of these sertinel . :rches he
vould inrediztely come to the restine cite a2nd ctlect by
"churrs" and "checks." ‘/hen cther bircde, such as hawkes or
crowe ccue to the marsh, 21l the red-vinge und graeckles cive
vurning notes. That of tre red-wing is 2 kind of whistle Yut

thet »f the grackle sounds like "ke-u-

ot

, ' which is btuzzy =rnd
slurred downvward.

Guarding the fem:le hac slready been descrited. 1t is
the same during the restling stage as 1t is during the incu-
bation périod.

Direct attuck is used ornly es un extreme meacsure of
defense., vian cenemies ure chosed 1y the male gracxkles and
scrmetimes agttacked in flisht. Juch attacks «re rot fotel.

when the yourng wre necurly resdy to fledre, th e parent hirdce

arec extru censitive to the precsence ¢f an intruder. < o:c-
sionaily o nule oo Caloe svoede st o ttuci f1ioin von il che

invectigator, “ut ot nd time <icd they cctually strike.

The female's method ¢f defense ic th e same e tlet of
th.e muole 2xcept that che does not ,uard or =ct ~»ge 2 certinel.
.hen there are ryoung in the nest, her srecatect concern ¢-ems
to be to cover them, ac cshown hr the jrotective sctien of the

female of Nect

o

5. Onc afterncon, when the yvoung were 9 und
10 days 0ld, the giuackles and red-winrs maude warning s cunds
that usually indicated the presence of an avizn eremy. The
female of Nest 25 imm:diately arrived end covered the young

by drewing well down into the nest snd spreading her wings
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slightly. The effcctiveness of such

trotection is gnesticn-

able. It muy Just euch eircumctsn

cee thet the

femule of Nest

The only trice of the ycung, vhich vwere 9 &né 10 days old,

was some feathers in the necst. If this wss the case, cover-

ing tle young wois rot zn effective means of protection.






POST-NESTING ACTIVITIES

Young grackles depend upon their varents entirely or in
vart for their food durirs the first five or six weeks after
they leave th2 nest. The dependent sta;e is three te four
weelks in lencth and the semi-dercndent stege is cne cr two
weeks lengor.

Fcr the first two days after rnces: leaving the young
remain within 105 to 20 meters of the nest. Because the
flight feathers cf the wing are only a little over half

srown and the tail is less than one-fourth develoved, loco-

motion is a combinaticn cf jumpirg and climbing, alded by

e

fluttering the wir. s toc maintain balence. Three to four
days after 1éavin5 the nest they are able to fly unsteadily
for a distancé of 30 to 50 nmcters. When they have attained
this degree cf ability to fly, the family leaves the nesting
area, Smell family groupns of two adults with youngs may bte
seen fe~dirg on lawng endé flying atcut throucheut the first
half cf surmer. At East Lansing they were seen as 1lnte as
the middle cf sdugnst. They fly Lo rcest tecgether os scon as
the young are capabla cf sustaired fli_bt., Acccrdlirng tc
Jones (1897) the old males escorted the most fcrward young
to the rccst as socon as thsy were able to fly, cr, if the
whecle brood develcpec at the same tine, then they were es-

corted by both narents., In this region young grackles were

‘seen a t the roost during the last week of June in 1952.
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For the first two or three dars, at leash, alter the
younyg leave the nest, the freavenc; cf feedin them cointin-
ues in abcut the same rhythm o2s was fcllowed while they were
£1111l in the nest. (Sirce cbservations of thne family activ-
ities wers nct continued after they left the nestin; erecs,
the fcedili Ifrequency was nct cblained.) Ag scen as the
soun; leave tlie nest, they give the double-ncted "locaticn"
call, which wac described odrevicusly., On the Goy when mest
of trem fledie, the marsh fairly oulsates with the incessant
calling of the younyg. Red-wing fledglin_ s, winen rrasesnt,

a2 the

-,

r bi- to e chorrs, tco,

Care cf the ycung now conslsts of feading ~nd nrotact-
ing them. The young conltinue tc be fed Yy the nnarents leong
after they leave the marsh, On July 31, 1251 a2 male was
secn feeding a full grown young, while thz latter bLe:ged
with wing flutterin;. Cn Au_ust 4, 1953 an adult femnle was
Lollcwed vy "we roonn, cnoa covn la cosreht oi tood, Sy
cAve a buzzy double rceie (a acdificaticn of tre "locaticn"
call ncte) as tray searched {er fcod and fellowed tlic »arent.
As the femalc fed them, they be_ged in the usucl manrer,
tlowevor, Ly this agc they were able tc catch insects, turn

cver leaves, etc.,, while their pareut was hunting fcod fcr

them. They had nearly reached the stae of independence.
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HALD- RED YCUNG

Three young grackles wers rear2d ia a ca_e

1652 to August 10, 1953. Two cf the jyoun: were fled;lirs,

flushed from

to be females., 4 young was cstimated tec he :i_ht days

cld at the time it was taken, Its adult plumnse later

that of a le. At first they were housed in a small cs

which was one by one by cne-hiall mstsrz. In

cne by one

they were transferred tc a larger ca_e measurin
ty cne meters. The fcllowing spring, in mid-May, two of

2

them were placed in 2 lar cut-dccr ca;e measuring tv

two by cne and a half metera. (The third grackle, a femsle,
had been killed by the ctihers carlier in the spring.) This

and was with-

cajsse was anclosed with one-inch chicken fet.cin

™

out a floor. iz develop

ient ¢f plumage, veice, tncé feed

habits, and of mctcr acticns and respenses was cbserved.

drowth

es werc in an un-

Even though these three young grac

i

natural environment, their grow*h and develcoment revealed

some information regarding the prcbable developmentsal

changes of yocung in the natural state.






leasurerents suech as Yhnse mnde of nestlinss were nlso
macde of thre hand-rearad irds. The writer erdenvered tc
Lfced tlie young rem:larly at 456-rmiInute intervals but often
was not avle tc fezd thom for intervals as leong a2s an hour
and a halfl, Growth in weigsht fluctuae2d froem day to day ac-
cordin; tc the numter cf times they were fed in a day.
Fig., 10 ives a rephic ricture of the amcunt of _rowth in
weisht and in the length of the bill, wing, and tarsus., It

will be noted that growth in the lenzth of the bBill, vnder

cenditions of caovtivity, did net amount *c much for the o-

T

leven days fcllowing "nest leavi._." After the twe females
were full _srown (20 to 40 days cld) the »3ill messured 27
millimeters, The tarsus grew tc the maxiacn length cf 31

srow much more

millimeters. Apparently the tarsus does nct
than about two millimeters ~fter the —roung have rcached the

Lavra 3
ters just

fled;lin; ase, s3iuce it averages nearly 30 millinme
Lefore they [led e. DLecause tre win: feathers -row ot least
a few millimeters each day, they are a fairly reliable cri-
terion of age.

Althougsh measurements were not made nfter 11 days of
cantivity, 1t became apnerent that the roungest cne was des-
tined to be a lurger bhird. Befere its juvenal r»liunage was
completely develoned, its fecet, le;s and bill apreared lar -
er than thcse of the two females, Later, when all three
Were in adult plumage, it was obvious that the ycungest was

a male.
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Fig. 19. Deily amount of growth of young bronzed
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average of two females, while heavy lines show measure-
ments for one male.
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Juvenal plumAa,je is acquired by a couarlcte mostratal

melt (Dwight, 12C0:165). As the juvenal plumage feathers

grew out, the down feathers are carrried away frcm the bedy

and wern off by the seventeentnh dary. Jnuvenal plumage begins

with the apnearance cf the pin Teathers c¢f the primariecs at

complete when the rectrices have

The au-

the age of two davs and 15
attained full size (25 to 20 days after hatchins).

have nin feathers and thicse

.

ricular reion is trne last tc

o

develop into feathers by the nineteenth day.

Dwi:ht (1900:167) described the juvenal plumage oI the
purple :srackle, which he said was irndistinguishable from

that of the brcnzed jrackle, as fcllows:

%hole nluna_:e dvll clover-brown, the body feathers

o . L4
often fnintly «dged with »aler brown, Tall darker with
our.:iisn Eints., 3171 and Joot go-ioa-bh otwn, Dlack whitn

>lder .

mparing, Lthe juvenal puwa, e of males and Lrnles he noted

nt "In uvenal dress the feomale is perhaps naler below

n is the male and usually indistinctly streaked." All

ee of the hand-re~red birds in this study showed a fzint

2alking; con the treast feathers, It was first observed on

sixtecnth day fcr the females and on the seventeenth day

the male.
The postjuvenal molt, which bezan about the first week

wu1ly and ended in late July, was complete. Upon examin-

ten speclnens of juvenal rackles collected in the field
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it wes fornd that rmoltin.; besan in late Julv and ended in

mid-iugust. sccerding to Dwi_ht it takes place in early
fugust, The first winter nluma e, which is acquired with
ﬁepoﬂjuvena] molt, 1s identical to thc adult's vlumage.
The metallic hues about the head r"ud neck aud the bronze

coler of the back are the same as described in the section
dealing with taxoriomy and ncmenclature, The first nuntiel

" .
. . . aZzgnired

pluma_e, according to Dwi:ht (1900:163), is
by wear which nroduces no noticeable effect as is re-sularly
The pestnuptial molt

the case with iridescent plumages."

began July 12, 1953, when the first wing feathers apneared
Ausust ©)

()

At the time the second femalc died (

in the cage.
this molt

and four days later when the male was released,
23 not yect completed.

ny N .
Feeding

Fer the first three months all three cung were fed a
Ixture of ccoked cornmeal and chcnred, heiled ey (includ-
Forcers

3 the shell) with a drece of rmulti-vitamins added.
re used to nlace the food in the cven mcuths. The tonzue

shaned like an arrcwhe=d with the n»nosterior part of the

sue forming the two barks., As soon as food is placed be-

the swallowing reflev caus=ze torgu=

th

i

d t=hic se bartc,

thus pushing the barbs against the food. Sev-

retract,
1l successive contractions of the tongue are used to nush

food to a pecint where it can be swallowed.
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Hunger caused the young to beg. At first the male,
which was three davs younger than the females, pe;ced by
extending the neck uopward, and vibratin; thc head vigorousl;
while he uttered a "screecay" peep with his mouth wide overn.
The females orcrned their bills, uttered a raspr begging
sound and fluttercd their wings, They 4did not stretch their
necks or vibrate their headz, The male changed tce this tyve
of begging a few days later. lihen they were 18 days old,
they begged as described but added a few bows., Bowing was a
sesture revealing ea_erness te have the foed placcé in their
mouths., Ore was sceen wiping food frem its bill cn the four-
teenth day. They were entirely dernendent for feedin: until
near the end c¢f June (nearly two months cld), at which time
they began picking at the fcod and taliing it frem the for-
ceps or fin:ers.

In adaition tc their regular fare other types of fcood
were offered to the birds in order to see what they would
eat., They were givern a variety cf insects, grubs, and wornms,
which they ate. The _ruts nad to be killed first hefcre
they would take them., They did not eat strawberries or chen
ries when these fruits were in seascn, althcugh adults rel-
ish them.

After the youry were in their winter »nlumage, they were

able to eat dried grains., The palatal rid-e (described on

nace 134) was used for crackin;; larze kernels or seecs.






The male was nct heard te ive the "location" call note
at any time. His te .ing "chirovs" were modification of it,
but this did nct sound quite like the nctes uttered rhyth-

mically by the fermnales during

s the first few days of crotiv-
1ty. A few days after the winter »lumace was fully devel-

cred (July 15) the male atterpted to sins for the first

' !

time. The "scn:z" consisted of a series of unrusical "gur-

" n

s1les" and "_arles, The females did nct abtemnt to sing
until later. Their vocal sour.ds were li~ited to "checks"
and "churrs" cf the adult type. Late irn Dacember all three
beszan singing. The song congisted of threc svllables. The
first twe were an abrupt "check-check" followed Ly & pro-
longed buzzy ncte., This was accemnanied by a puffing move-
ment of the feathers typical of an adult song or call., The
voice cf the male and of cne female was of the same ~itch
and quality. The buzzy note ¢f the other female's song was
shorterzd and ritched lower. Early In January this same
female uttered the "whiney"™ note and rostured a few times.
As svring avproached, begging on the vart of the females

as more common. The full adnlt song was never attained by

either the male or the females durin- this study.
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On the night of the first day in captivity 1ll-day-cld

fledi;lings (females) were seen to slzep in two ways: cone
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tucked its head unrnder tho hend of its win; as it sat o the
flecor ¢l the case; the cther merelr 2rew 1t3 heerd tack with
the bill »ncinted anward 3t a 45-desres an le. A3 scer. as

they used a perch, all three tucked Lhreir heads uncer thelr

wings.
Nest-Brilding Urce

On iay 27, abcocut 10 daws after thz male and female werc
placed in the cutdcor cage, the ferale shcwed si ns cf want-
in,, to build a nest. Although she vicked un vieces cf
spring, sticks, and cther mate-ials, she did nct attempt to

form a nest, Instead she flew from the ;rourd tc the nerch

cr tc an uvoper corner of the caze with 2 piece cof naterial,

became discoura;ed and dreopped it, Tris femciie v seen

posbiring befcre the singing male, but cepulatlion was revor

(o

Jbserved. I'rom this it an-e:ars as thion thoe fe.mle, 4t

least, is ready to attenpt a nest the Tirst vear,






FOOO LND FLEDING HAZITS

The mcst cutstanding publich2d werlk concerning the oo

of sraclles iz that of Beal (1900), which was beszd on the
analysis c¢f the stumach contenfbs cof 2,340 purnls gracizles
(including the bronzed _racklce). Included with these were

45¢ reatlings. These birds were ~collected ~L all seasons

.a

of the year znd from all parts c¢f their range. lore rccenc-
1y Hamiltor (1251) published a study of the fcod of nestling
bronzed grackles, which was based on the stomach anzlyses

of 130 spccimens.

Because so mi'ch has been contribmted by others to cur
knowled;;e of food and feeding hablts of this species, the
writer made only a cursory examination of this phase of the
life cycle; The aim here is to oresent some facts alrecady

nublished by others and to report the results of the »ersonal

findings.
Food

The adaptability of this species in feeding is 23 _reat
as in nesting., The list of foods that it eats is long ¢nd
varied. Beal (1900:30) fcund that the vear-arcund dist in-
cluded, on the avera:c, 30,3 per cent animal fcod and £0.7

ver cent nlant food, The ratio of the amount of animal and

nlant foocd varied with availability. For example, during
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i//i“c treeding seascn, their r'ocd wrs mainly animal matter,

¢

/.

i

the fall, winter, and cavly spri.,,, wrhan inse2bs wiore ot

- 2 M P + e N ~ - A~ - . RN
numercus, tne cict ~7 *he gracikle censlished lar 2l ol grains

and seeds, and Adurliag the swususr cendoa, particulsrly CJurin

.

Szascnal variaticn of ~ninmal and plant foccd is more clearly

shown bv the gquantity of their faverite focods caton, viz.,
insects ~nd corn. Dnringy tke winter (Felraary) beal Icund
less than three per cent insects in their dist and 52 ner
cont corr,  In eari;y soring (Harch) he found 1C »er cant in-
sects and thic I.cronascd to €2 per cent by way.  The amcunt
of corn eaten dnring trhat pericd decreased steadily Lo abnutb
7.7 per cent in ‘lay. During summer the Insect Intalke was

82 per cent ard that c¢f corn remeinad avcut the s~ me (7.7
per cent) until Aujusct when 1t was increased tc 14 rer cont.
This late siamer incrense is probarl die to eating; scorn
"in the nilx." A5 cold weather aporcachied, the nuaber cof

wnsects avaflable for focd decreased and, «t the sane tilae

wastes cf harvested corn weroe nlertiful; ceonseguertly, the
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nuriuer of insscis eatern decreassd to
while corn increased tc 50 per cent (3eptenber). Animel and
vesetable fccods of grackles reported Y7 Beal ave given in

List III.

Food of nestlings. Pcal examined the stcmach contents

of 456 nestlisn;s, ran;ing in age from one day tco near the

fledgling stage. The overall proportion of animal food was
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74 per cent and cf plant food, 2C per cent. However, Lirds
less than cne wec¥ 0ld had rearly all animal material, 20
ver cent of which was insects. Mcst ¢f these inseclts weve
soft-bedied forms, such as bsetle lavvas, Clder nestlings
received about the same diet of insects as that of adults,
which included adult forms cf beatles 23 well as *the grubs,
List IV shows the stomach ccntents of nestlings az renorted
by Beal.

Hamilton (1951), in examining the stemachs of 130 nest-
ling bronzed gracizles in New York State, found the contents
~to be composed of 39.1 per cent animal raterial, and 6.4 per
cent plant material, the remainder being inorganic matter.

(List IV)

Soilders were found more frequently in the stomachs of
small nestlings than in clder ones. . few millipedes were
also found. Earthworms were brckeon into fragments and fed )
to young;. Dizestion of them was comnlete--there were nc
Setac oresent in the drovpings. A lew sowbugs and snoil
shells were present.

The remains cof small vertebrates included red-b»acked

salamanders, Plethodon cinereus, tadproles cf Rana clam!tanz,

and alewife, Pomolobus pseudc-harensus. On2 six-day-old

nestling had a newbeorn field mcuse, Microtus pennsylvanlcus,

[

in its stomach. Fragments cf what was »robably a masked

shrew, Sorex cinercus, were also found.







Plant fccd was Tound by hemilteon te ve ~yrasent 1 22
per cent cf the nestlin s' stomacus,  dreor rass was in

several (rine per cznt) of the _izzards., Other vaoaztaole

material included soma waste rain and a few froit seeds.

o

.

Stomach analysis of East Lansin.- sracklcs. 3Sesven nest-

lir s and 14 juvennals and adults were collected in the Enst
Lansing area. The nestlirgs, rangin-: in a:;2 from the day of
natching tc eisht davs cld, were t=iten frcm the Trowhrid;e
llarsn coleny in 1251. The older specimens were ccolleaoted

in a blneberry swann four miles east of East Lansirn,; during
August, 1952.

The conrntents ol eacli plzzord were sorted intc veetabls,
Animal, and mineral materials, and the per cent of tle tc =zl
vclunie was determined for each, In the case of the nestlings
the stomach ccrtents were ncarl: 100 per cant anim2l renins,
There was a trece ¢f ~inepral matter in threes, 0o plant =o-
terial wasz found, OStomachs of the 3uwvenal ara sunlt tirds
contained 40 »er centc 2rimal remairs (extremes, 15 and £0),
53 pmer cent nlant aaterinl (2xtremnsn
pver cent mineral matter (extremes, trace to five).

The food of th= nestlings consisted almovt entirel- of
insects, but a few sn»niders and small crustacearns (cravfish)
were alsc includeda., There was nic trace of »nlapt mnterial
Such as seeds, fragments cf leaves cr stoms, Ifilneral matter

was found in the two clder nestlings.,






152

Becausc tiie juvenal and adult | ~ekles were collected
in a bluelerey swanmp ot tle tize whon ithere was an arrrdance
cf berries, the »er ceni of vegetn! le matter was 1.i her than
that of the animrl mattcr, Lven thou

meny berriass, they alsc fed arocund the mar.

the swamn, wnere they fcund insecls and siiall teads, List V

includes tke animal, vegetable, ~: . “incr~% =anbe 90~ Tcgn?
in the . izzards.

The adnaptabhility cf pgrackles is alsc exnrcssed in their
feading habits., The structnre and vse of the till ccmhine
tc a certain dezree some of the features cof both insect-
and sced-catin; birds. Thls, in addition to a natural re-
sourcefulness, hias caused the rerthearn sracliles tc enter -
to a large number cf feeding niches from which they get 2
varlety of fecds. according to Beecher (1251:423) the gracl-
les of the genvs Quiscalus probatbly head the list, in sc far

J

as adaptations for f{ccd in the blackltirds are ccncerned

Structure aid use of th2 rill. The resarly cnnivercus

diet of tlis s»ecies reaquires a 111 which is canatle cof

catching, and devenurin  insects, as well ns ~ick!ng n» hard
seeds and nuts and cracking them intc nieces small encu_h o
ve swallowed, Certain structural featurss cf the till ~id

in securing both tyves of focd. In his account cf the mus-
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cular and skroletal nlaotalicns «f the simll fer settin: focd,
Beacher (1951:112) oncinted ou* th2 fact trnat rirds are cana-
ble cf movin: tha arncer manditle up or down with respect to
the ccrumissure. He described the kinctics of the uvoer man-
dible as follows:

« « o« the unver mandible may be moved un ard dewn on 1ts

articulaticn with the cranisl part cf the slull--the
nago-frontal hinge--and that this movement of the till

D

is communicated by an articulated series of rod-lilke
alements fo a anadrate bone on either side of the skull.

i

In use the uvper mandible is protracted (noved noward) when
the lower mandivle is d=presssd, and is retracted ‘mcved

downwsrd) when the lower manditle is raised, This is an ef-
fective mecans of increasing the gape and ". . . preservin
the axis of the bill. . ." (Beecher, 1951:412). If the un-

ver mandible were nct movable, then Rescher rotes that

The axis of the bill would change with *the degi o of
zar2 . . . , and thls would te hardest on insectiv-r'sus
soccies required to snzatcech their prey quickly., It is
precisely these frorms that hwave the hishest degree ¢f
sikull mecvenont,

By comparin. the ccowbird, Lclothrus, the road-win;, Age-
laius, and tr> rusty blackbird, Euphagnus, Beecher fcund a
correlation bzstwecen the amount of movemsnt cf the urper .an-
dible and the diet., The movability cf the uvder manditle
was greates! in Euohazsus, which eats more insects (53 ner

T

cent) than seeds (47 ver cent), and less rovatle in liclethrus,
which eats more seeds (77.7 per cent) than insects (22.3 ner
cent). The bronzed grackle has a ©ill more like that cof

Agelaius, that is, more slender and a more movable urner
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[

mandikle than that of lclctlras. Its dist, as has =2lrendy

been nointed cut, zconsists of 30.2 »er cert animal materiol
and 692.7 ner cert cf nlant matericl (Berl, 12073), sli wtl:
meore Irscctivercus than thar of clothong,

Desides havir, a %11l Tairl; well adnpted to catechiing
insects it haz ancther specinl structuire which aids in the
crackin_ cf hard secds cnd nutshells. Yeotmere (1912:1900,
191) clearly described this strmicture as follows

The crrious ~°21l-1ike, an_sular pnrojection found cn the
palate irn th. Nerth hmerican Grackles cf the senas Quis-
calus [is] reco . nizecd as cne cf the vreminert charactzrs
distinguishin: that groun of 2laclbirds . . . the pala-
tal ke=el is dcvelopod as a comnressed »recjecticn from
the rocf of the mouth sli htly behind *he center of the
commigsure, Viewed from the side 1t is truncated in
front, formin; an angular orojection that has a tenazncy
to become toothed at the tiv. The anteriecr mar_;in 1is
shar~) and the f’"torvor ocrticn is thicker =2nd stronger.
The ~ntire rid_e is dov~»‘h@d as Aa fold in the hopr”
sheathin s of the nalate, =21d the surface cf the premnax-
illa underneath is smcobth and flat and mlth nc indica-
ticn of a bory ridge te siinnirt the lreel,

fal

accerdirg tc Watmecre this »idge first apnenrs when the vour g
are ready *tc leas the nest arnd is fully grown b the time
the juvenal stn_ e I3 recached. The writer observed this te
be true of thes hand-rearesd birds in t

Fal

The nalatal rid_c is used tc crac':c lternels of

corn and
to score the s*iells cf acorns in such a way that thes shalls
are cracked cff, thus expcsing ths nut meat (Wetmcre, 12190;
Schor;er, 1941). In this way the mcre slerder bill of the

grackle con de what the thicker bill of !lclothrus and the

sesd-cating finches are able tc dc.






focod. Beeclier (1251) descrived the asprer in wiiich s oast-

ern meadowloriz, Sturnclla w2 nn, uneg ™ic Adescrinticon

may well it awch » frod-searching motrcd uscd b sraclles.

O0f this he said ". . . T2se Yinds drive the clesed bill in-

to the _rcurd and ~per: it rowverfully = _cainst the re

Q
2
e

stanc?

o

9]

of the e=rth." Eurcvwezn storlin s

g

Sturnus voljgari

'3
[¢]

s

holes in lawns for ;rilLs3 in the srme manner.
During »art of the study made by the wrliter two tronzed
srackles were kent in cantivity in a lar e ca e which wos
open at the bcttom, This cui,;e was pnlaced on a lawn that was
infested with white grubs., Starlings foraged there every
morning, leaving the lawn punctured witk holes fcrmed in the
manner descrlbed by Beecher. The writer rcted similar frash-
1y made heles in the -rourd within the confines ~f the
srackles' cajse, which were not present befere, (Starlinss
could ret entor the ca_e, sinc>2 1t was ccversd with 2 ~no-
inch mesh chiclien wirae,) Lven thcuh: these sraclzles were
noct cbserved focrmin_ the heles, 1t is helicvad that the:r
made them by saping, since the heles were s¢ similar in

shape and denth tc these ferned b starlings '~ the same

1 awr:.

Use ¢t the feet. A3 cumrared viith the use of tie vill,

grackles use their fcet much less during feeding. Taey s21-
dom use them to uncover fcod by scratching. The bill is

used tc¢ bturn cver leaves and rubtish, The feet are emplcyed
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clien & lar e viceo oI foed is oll 2o lein.s tovn oS

with the LI1ll. e manmer cof woin ) e Uses sl Lild fer
Pilling croyiisy was Gngeribed by Dobarts (1232:%20) w- fol-
lews:

ofr cravfish it is ecs=rccielly fond, Draggirg Uiem,

a51
syuiraing 2nd struggling, fre. under tle sicncs and
rocts, Lt carries them ashere nnd onto » cenveni-nt hira
nirface, where they are pocunded and mduled wtil the
cease siru,;ling., The next move iIs to cren n 1oy, e hole
in the bac. justv behind the coragoce, through alchi Lhe
meat 1is oxfracted uritil nothing hlL the 2mmuy 3Thell re-
mains, The dead crawlish was held Iirinly on the ground
with cne focot while the white rieat wa o

e
s picked cut Lt L
it ard plled in a hoay rcar bty until there was a jocou,
siznble S fll, whicli was gathered o and ccnveyed to
stling

-

ct
r~
Id
0]
= ¢
o]
'——4
+
r.lo
<

Wadir.:. The writer has s=cr. ~raclkles wviad

pihhiadatebel < § o “Q
alcng the margin of a river in search -7 sunils, ceayjfich,
and insecbs., Thoy did rctb heslItate to zul~r ce theilr l.ends

in crder ¢ _rab one of the aninals,

#lrin: uwll-llke fcr fcod. Scvere) aubthors have se2i:
—.

el & B
srackles [1ly wvcve the water =nud swoop dovmn tc »icip up flonti-
irvy bits of frea or coateh a small fish near the surfacs <f
the watsr (Tewncend, 1912:291, 1212, Ccoiben, 1043 Zarolon:,
1C14), Thalr acticong wore s s¥illiul 2s a gall.

Dunkir. fcod., Iict iInfrejyuently “rcnzed gracules, bctl.

in the wild state and in captivity, have been seer: taliing
large pieces cf fcod te water where it was dunkad and then
-~

2oten. In a little »orl on the camnis, where oncafcwl were

fed stale 'read, grackles were cbserved takxing 2 largse niece
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cf 1t to the river near L ang aQunxing It. mraclrles in car-
tivity dunlred ~inces of creln, D6 apecorad ko T the ve-

Atteckl: ;o ctiier birds,  Throu_ hout the literatire ther

sare references tc the ~eslaticn of  recklss cn - Uer birds,

ricstly cn nes3tlin s oand smaller swne-ic

trors cf scue of these reports usiloved e-ction te held sw

&]
.
.
(o)
(e}
)
)
c-
G
-
v
C
v
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tiius rresenting a dark victure cf the rava_es cil the grackle.

There are, howevar, encush authentic records tc shew that

there is a tendsncy fer some individuals tc attack and kill

C

ther birds. TIcursend (1912:263) seaid ". . . I have seen

one [a grackls)l hold down a strugglin: @n.lish Sparrow with

vl.ile it deliberately vecked out its hrains.”

aten (1914:250) reported havir_ seecn grockles attack a

rcbin fled lirn; and Jcill it., He telieved the uzsts ol rol-

e

scng; sparrcws, nurnle fincnes, cedar waxwin s, cucreos, ol

(

t
farm in Pennsylvanlia, cbserved pur»le grackles attzclzin

7

Toung, "heasants and remcving just the tiz2ads, ‘eter (1012)

S

C

> . FR PR . .~ A 5 PR PR . [ e
ns, least {lycatch=rs, relleow warvilers, Chiln Ing S39rprCws

Iy

sther useful birds Luve been robbra by grackles. Dice
1037:14) inclvded the bronzed ruckle amcrn, e cronies of

he son, sparrow. Fester (1007 wihille cperating a sanc

hot a male gsrackle that had just rchbhed a red-wing's nesto

f a young--the nestling; was still in tre grackle's nill,

During btle two years of ficld observation in this study,

the writer did not see a grackle attack and kill ancthrer
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rC . There were *two instonces, however, vhich »neintad

vard that trait, OCnce 2 rolin scclded 2nd chinged 2 cinle
acclle frem its nogtir | troes, suggestingg that narhots the
aclize woas ottt tlin ) "o ool the o onoot ) tuwb 1Al wou noig o ac-

Aally sesn deoing it., ancther exepnle, altbe In oo unnaBur-
onec, occurred wiien cne of the females of the hord-rearad
rds was attacired ond lzilled by the malce, T slawll o' the

male had bocen onened ond thie brains revoved, (Tre vale
~d an injured fecct, nnd it lccked ag thor k1t had beern
L ohting. )

Becaude of tlc rescurcefulnass Aand A rressiveness ¢
he _rackle, it 1s ccnceivalle ot 1t wonld tale o 5s or
ocung of cther birds for feced., It 1s properly listed as an
nemy in this respect., licwever, ths extont of its dastruc-

iveness tc other species is not lncocwn, and 1t may have hecn

Fe

verestimated due tc the emcticnal element, winich 1s 1ikoly

c interfers with accurncr ¢f obtservalion.






RCU3Wil s N FLOCKING

- c a2 s - - - 1,0 B i
The regariocus nature of -vacliles woy ol

the nestin, pericd, tut this tralbt bacoae cvrzn ore agparant
when its rcesting and flocking hacits werc studiel., The
rcost, with its swirling mess of tird 1ife creoting 2 coiune-
ticn Yh.e U con soacticcn Lo oreapd for nnilo oo clle, tttrachad

the attention of scverai cerly werliers, DBrewster (13290:3¢2)

studied a rocircs! rcost that was alsc used Ly arcut 1,000
crackles and in his report included »»ny Intzsresting facts
about tlic rcostin habits cf grackles. The most thorou h
sbudy of a _rackles' rcost which has bL~en onublished to date
(1953) is that cf Dr. Lynds Jcres (1327) made at Otrerlin,
Chic, This stuay covered the entire scascn {rcm tie arrival

NS}

of tre grackles in the syrir; until they denarted in the fal”™.

Shrin. RAccstin
Sarly sprin;, at first, during '"» enrly part cf ths

migration period, _racliles were observed flying to rcos:
vith flocks of starlings, red-wings, arnd cowbirds. Tr»
choice ¢f a location fcr racstin_ varied from ni_ ht tec night.

Trowbridg;e hMarsh, fcr example, was used bty 50J te 1,000

blackbirds, includin; grackles, cn fcur c¢r five occasicns

is

during the spring cf 1952. This marsh was used only when

the wes ther was ood; during wet and windy weather the birds
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resorted tc more prctected

number cf migronts decrenced, thore was

one rcost lcenli

Bz the snd nf Ynrch rosident grackles, hoth anles

females, cf the Williaais Derm colc rosularly roosted avend

a2 wile and a helf ow- a of gsndhear willow
ted nlorn marsin of a small lake near « Them

did nect rcost in the trees ncar the

128t3, 48
served by Jones (1397:43) al Oberlin., Howsver, the writsy
later cbserved that both male and female

at the Bennett Farm colony, located

snruces, did roost among the same trees.

Late sori \fter incubation was br

Dorm and Trcwbridge ilarsh colonies, ' SH LT 1
#d at the naat, le the males « To Py %t
same willow that was used onrlier, I[lrles ard fe-

males which were unsuccessful with nesting a!tewn*s contin-

ued to use that rcest throu: nestin: seascor.

roost. The willew thicket, which wes situated n-

e, was frcm cne to twe

lon,; the eastern end of a small

acres in extent. I% was a dense srowth of sondbar willow
shrubs (3alix intericr) standing Ircm three to four metnrs
hich and growing in water nearly a meter deep. Nesar the

thicket were a few asnen (Pcoulus srardidentata and P. trem-

uloides) that were used as rerches. Still more removed and
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beycnd the expance of 2 spell ficld were lar e trees, sonme

cf which were ocoxs (Qucrcus albe »0d ), rolra) that scrved

as gatherin. ncints fer incoming flcclts at nisht,

Going tco tle rcost. Thaz closs of the day of activities

at the nestin : area (C:35 P,M, cn llarch 20) wes anrled - A
chane in the Lelavicr cf the gracliles just »rior to their
aeparture for the rccst, The scund cf the courtslin gong,

prevaler:l mcst of fic time, was cuddenly stonped, and in its

" "

checks’ were uvttered by all, Swmall rcuns of

(-

stead loud
three to five woved to the tons of trh= taller trees where

they remained Ccr a few minutes, "eheckin."

trefore denarting
ir the direction of the roost. 'Those which left the Williams
Dorm cclorny ( iicrathan a mile from the rcost) flew along a

direct line st a »z2i_ht s31i htly abcve the level of the tree

teps., The fli:ht speed of a vpair cf grackles was clocked by
an autcnobille sreedoneter =os tlaey were flying on thieir way

tc the rcecst; 1t wos foond teo bn 25 miles ner novr,

Arrival at the rcocst, The rcest was shared » starlings,

sracile

red-win-s, cowbirds, and

0]

. Sterlings outrnunbered the
cther species. Early in the sprin- the—r coamrised about

half of the rcestin; wopulnaticn., The gsrackles werc in the
minerity, fcrming from 5 to 10 per cent of the roosting
flock. The number ol red-wings, which egualed that of the
cowbirds durin_; mi_ration, decreased as spring advanced, and

at the same time the number of starlings increased, so that
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ny mid-Arril thare werz ~loub 7L rer 2ot gtorlings, 20 ror

cent cowlirds, aud 2bout 5 »ner cont rocirles,

Bronzed grackles nsunllr ~rrived at tlie reoest in srnll
groups cf fonr crr five, selden mere tharn a dezon., Scantines
thiny arrived in +ixed {locks. The time cf arrival fcr all
of the blackbirds began atout a half an hovr beferz sunant,
at which time the 1i:nt Zi.tensit;y was ~ouot 100 Fcot-candles,

In gereral, th= 2ctions of all the tluckibirds were sim-
ilar. The behavior frca the time of arrival until *Srer wern
Settled fer the niht ~1 ht Le conveniortly divided irto
five activit; mneriods as fellows: (1) arrival at the lar_e
trees, (2) f1l.,inz down to the smaller treres and/or tc the
thicket, (3) 8 ncisy periocd of shifting about amonyg the
bushes; (1) a quietin; down vperiod, (5) cnly vcices cf indi-
vidiinl birds, and finally (6) all quiet.

(1) Upcn arcival snmall floclss of blackbirds nthcre? in
chrpuo Socdenty sk st or o wo gld o se s aitho s A ords
pause, the entire flcrk would leave tha tree with an ¥ lo-
sive wiidr of win_o. Ttor & Vrief civelin 17 Yt, whict
seldcui was beyernd viaw of the rocst, tver wenld returr to
the larze tress. The wericd of using the tall tress a5 a
nerch usrallr crdedl scon alter sunset wh-n the li ht inter-

.

sity was abcut 10 fect-candles (11, 20).

(2) Scme of the blackbirds (ircluding grackles) btegan

~

flying down to the small trees near the willew thicket or
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Fig. 20. Correletion of activities of blackbirds
bar) going to roost with time of day and lieght inten-
ity (curve), Mmarch, 1952, Numbers represent the fol-
owing activities: (1) arriving at trees near roost
nd circling flieghts hick to trees, (2) flying down to
ushes of roost and circling flights back to roost, (3)
ound in roost a babble, also some shifting about, (4)

10isy but quieting, (5) only individual voices of birds,
6) all guiet.

tly to the bushes before the first period of activity
. They began entering the rocst when the light inten-
iropped to about 30 foot-candles. [for a period of about
an hour the blackbirds entered the thicket. Late erriv-

lew directly to the btushes.
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(3) The next period of activity begin when 211 of the
roosting birds hzd left the trees zand vere chifting chout
within the bushes. the sound of 3,000 to 5,000 rirds cuath-

ered in the relatively csmall ar<a of the roost was =@ bubble

<

of voices. 'lhere was a sudden cescation of tris <ouné rrior

e

to the taking off of the flock for a low circle flight. wouch
flights did not tuke pluce after the 1ight intensity hed fal-
len to 0.£ of a foot-candle.

(4) The bablle éradually decreaced ac they settled intno
their plocec wmong the bushes, st thig tims they vere itu-
ate¢ =zt various levels from crne to twe neters above the vwoter,
Grackles cegreruted thenselves from sterlings. Lhis verlod
of chetter ccntinued until about 8:00 1 M.--cver arn housr after
cunset, |

(5) For ancther helf an hour irndiviéual veicee could te

keard. 1inclly o=ly &n occausiznel individuuel storling or

I

red-wing vwee hecrd.

(6) Then ull wee quiet.

uf the i evening ohservetiors mede durirg this study
¢f spring rouvosting, three v.ere rade when the sky vas clecr,
end three when the gky was overcest. It wee Tound that the
bleckbircs bvegun arriving at tlie rcost atout oC minutes esr-
lier on cloudy evenings. 4in spite ¢f un eecrlier arrivel they

vere not «ll guiet urtil cbout the sare time gc¢ on clear

T

nights--they merely required &z longer reriod of settling dovl.

\
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Jeperture frorm the rccegt., Four eerly worrins obzerve-

tiors were rude, twe vhen the vesther vees fair 2rd twe when
there wac & light rein with an cvercast sky. GCorreleaticn of
the morning ectivities at the rocst with liglt irtersity and

tine of day is chown in rig. 1.

bulk ¢f flock
left, (5) strugglers left in smell groups or in-
dividually.

40 C
S
1 S0 30
&
.qao- .0
o
;_:lo‘ -10
bl
~ O= 0
1 2 4
- ]
3 5
I'_' I 1 2 1 N | 1 1 1 1 [} 13 [l l 1
0:0 6:00 6: 30 7:00
Time of Day el
Fig. z1. Correlaticn of cctivities cof
blackbirds leuving the rocst (rar) with time of
day and light intensity (curve), april 1652,
Numbcre reprecent the fUL]O“if€ cctivities:
(1) first grackle sourds, (2) noisy to = baktle,
(5) fll‘ef bluCkb.erc @(.«I/grtt,\ﬁ N (4:)

The first bird scunde irn the norning vieres thoce ct tre
robin and the red-wirng vwhich begor tefore £:3C on o cleer
morning end later on & cloudy mcrning. =~c the light of down
increacsed in intersity, the bird socunds irncreased slsc. Ly
the time the light intencsity was 0.1 cf & foot-candle the
sound had increased to a babble. The first few biras departed

when the light reading waes 0.5 of a foot-candle on a clear
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mcrning and 1.2 on a cloudy mcrnins~, Largse flocks did rot
leave until later when the 1i:ht intensity was twe to five
foot-candles. Followin;; the several lar:e flecks (200 cor
more) were small ;ronrs of less than a dozen, which departed
when the light intensity was much hisher, from 10 to 30 foot-
candles, All of the roostin,; birds had ;one by 6:40 on a
clear morning and by 7:05 on a cloudy morning. By compar-
ison, Nice (1935) found at Colurtns, Ohio, that the first
flishts of srackles left on a clear morning (mid-3evptember
to October 17) when the 1light intensity was about 8.5 foot-
candles and on a cloudy morninz when the light intensity was
15,5 foot-candles.

When & flock was about to leave the roost, the wvocal
sounds were suddenlv stilled. After a brief pause of quiet,
the bushes fairlw exnloded as a black mass cf birds swirled
uoward and moved in a clockwise direction. As the great
flock of o th-.sn,d o more Loims i, smalice Tiecks Tiew [rom

it in nearlr all directions of the ccmpass.
Summer Rcosting

Willow-thicket rocst. The willow thicket near East

Lansing was checked twice durin; the summer and was found to
be used by starlings, srackles, and a few cowbiirds, The
vercentage of cowbirds usin;; the rccst was smaller than it
was in the spring. The total nmunber of birds roosting there

was about 50 ver cent smaller., Th2 behavior upon enteriag







the roocst was no differvent from that in the spring.

A maple-trec rcost. 4 larie rcost of about 5,000 birds
{starlings, ccwbirds, and -r~acitles) was chserved on a few
evenings in late July cf 1952, This rocst was lcocated in

4

shade trees, most of which warce susar maple (Acer saccharum)

in a residsntial disirict of Alma, tichizan. The number

of each species was rouzhly 355 per cen' starlings, 5 to 10

per cent cowbirds, and 2 to 5 ncr cent grackles. The num-

ber of grackles increased somewhat toward the end of July.
This rcost had been used nearly every year for 15 vears.

(It was used azain duriny, the summer months of 1953 also,)

In 1952 blackbirds began using it on June 26, Jones (1397:

13) reported that grackles began using the maple-tree roost

at Oberlin on May 16.
Flocking

During early summer grackles were observed zoing to the
maple-tree roost either as individuals or as small family
Jroups. On June 27 young srackles covld be identified ameong
those in the roost not only by their dnller plimage but also
by the double "check" note which they uttered. Througchout
the month of July there was an increase in the number cof
grackles at this roost, as the young of the year and the fe-
males accompanying them began using the roost for the first

time.
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Flocking, that is, the bhanding tosether of more than a
fanmily -roup, did nct occur during the molting ssason, The
sraclles continued tc ¢ te the roost in small numbers or as
a disorganized flock of 8 to 10 individnals,

Flockin;; was first cbsasrved during the last weeck of
Aupust, when bands of 25 to 30 entered the rccst at one
time. By mid-Sevntenler the flocks had atcut doubled in size.
Comparcd to the size cof the comnanies observed by Jcnes
(1397:49) at Oberlin (500 to 1,000) as early as July these
flocks were very small. PRrewster (1390:368) also mentinned

large flocks entering the roost. The largest single gzroup

observed in this study was composed of 500 te 700 grackles,






SUIMARY

During 1951 and 19.:Z the writer studied the life histo-

ry of the bronzed grackle, Luiscalns guiscula versicclor,

in southern Michigzan. The primary objective cf the rescarch
was to investigsate the nestin; cycle cof marsh- and swanmo-
breeding colonies. Other phases cf the life history includ-
ed in this study were: (1) post-nesting activities, (2) the
growth and development of hand-reared young kept in captiv-
ity for a year, (3} the food and feeding habits of gracklses
based on the analvsis of 20 stomachs and supplemented by a
review of the literature, and (4) the roosting and flocking
habits of grackles assoclated with starlings, red-wings, and
cowbirds at willow-thicket and maple-tree roosts. A second
aim was to assemble and swmmarize from the literature ner-
tinent data concerning: (1) the complex and ccnfusing prob-
lems of the taxonomy and nomenclature cf the jenus Juiscalus,
and (2) the distribution of Quiscalus and the miration of
Q. g. versicolor supplemented with nnpublished return rec-
ords of 52 bronzed :;rackles banded in the East Lansing vicin-
ity.

Investismation of the nesting cvcle was centered »rina-
rily on a breeding colony of bronzed grackles located in a
small marsh near East Lansing. The predominant vegetation

of that marsh was meadowsweet (Spiraea alba) and reed-canary
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grass (Phalaris arundinacea). OCther imnortant habitat com-

e

nonents were dead tree stuns, water where the lLushes grew,

organic mud, and a zone of vlants borderin, the marsh, A

small bog rush (Juncus tenuis) snd swamp milkweed (Asclenias
incarnata) included in this zone were imvortant constituents
of nest structures,

During the second year additional information atout the
growth cf the younyg was cbtained from a second marsh cf the

same tyve and from a willow swamp.

Taxonomy and nomenclature. The nomenclatural history

of Quiscalus quiscula is long and comnlicated. The bronzed

grackle was first recosnized as a separate species by Ridg-
way in 1369. Stejnecer later (1u35) referred to it as a sub-

species of Quiscalus qulscula and shortly thereafter (1386)

1t apneared in the first A.0,U, Check-1list as Quiscalus quis-

cula aeneus Ridgway. After further study of the relationships

of the three forms of this species it was again listed as a
separate species in the Nineteenth Supplemsnt of the A.0.T.,
Check-1list in 1944. However, four years later the A,0.U.
Check-1ist Committee reversed its decision and once more
reduced the bronzed grackle to subsvecific status., Current-

ly (1953) three subspecies of Quiscalus gniscula are recog-

nized as follows:

Florida grackle, Quiscalus quiscula quiscula (Linnaeus)
Purvle grackle, Quiscalus gquiscula stonei Chaovman
Bronzed grackle, Quiscalus gquiscula versicolor Vieillot







Distribition nnd migraticn. Yercicoicr is ths most
widely distributed of Lhe three subspecles, Its breeding
rante extends from the Rio Grande valley in northern Mexico
north along the eastern slopes of the Rccky ilountains to
Great Slave Lake in Canada, east to southern Hudson Bay and
southern Labrador, south throu;h New Ens:land, southwest a-
long the western sloves of the Avpalachians to Lcuilsiana,
west to northern Mexico. It is more abundant in the forest
biomes of its range than in the grasslands. The bronzed
grackle 1s common in both the Lower and Upver Peninsulas of
Michigan and is found on several islands in the Great Lakes.

The winter range of this form includes the Rio Grande
valley, the lower iMississippi valley west of the Apnalachians,
and Georgia and the Carclinas east of the Avvalachian range.
Small numbers winter over as far north as the lower pvarts of
both Wisconsin and liichigan and the 3State of New York.

Spring migration of bronzed grackles begins in early
February in the Rio Grande valley and in mid-February in the
lower llississippi valley and the southeastern states. North-
ward orogress cf spring migrants 1s more ranid along the
Mississipoi valley and slowest over the Great Plains region.
The first migrants tc reach Michigan arrive by earlyv larch,
Those of the northernmost part of the breeding ranze reach
the nesting grounds in ilay. Male grackles arrive at the
breeding grounds in Michigan from one week to 10 days in ad-

vance of the females,
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Fall misration be;ins in the northern part of the
breeding range in Ausust. The last mijsrants leave Michican
in late October cr early lovember, On the basis cf banding
recoveries _rackles from East Lansin.: and vicinity were
found to ;0 as far south as Alabama, Louisiana and Texas.

Most of them gc to Tennessee and Mississipni.

The nestin;; cycle. At East Lansing courtship begins

as soon as the first females arrive in the latter half of
March. In selecting a mate usually two to four males com-
pete fcr a single female, until, finally, one dominates.
The courting males follow the female on short flights from
the nesting area. For the nurnose of intimidation they dis-
play and sing, as well as "bill-point" before each other.
The period of selectin; a mate lasts from one to two weeks.
Unpaired males occasionally continue competing for a mated
female for as long as five weeks after the [first females
arrive. lionogany was the most common kind of mating rcla-
tionship observed.

The bronzed srackle does nct show definite territorial-
ism, or, if any, it may be a kind which Nice (1941) called
"Type D," that is, one which is restricted to a small area
around the nest,

The grackle's song is given by both sexes and is accom-

panied by plumage display. The male, in addition to utiliz-

ing it for courtship and intimidation, also uses it for
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calling his mate. The female sometimes wvses it in re3ncnse
to a male's courtship disnlay, but more cften, for calling
her mate or renlying to a call frem him,

Courting males alsc have a flight display. This kind
of flight is a slow even ;lide, effected by (1) depressing
the central tail feathers, and (2) using a fluttering wing
beat.

' The female be:ins to hunt for a nesting site during the
first two weeks cf Aopril. Jer mate or two or more courting
males follow her as she searchss.

In 1952 a survey of nesting sites in a 12-square-mile
area revealed that 36 pairs had located their nests in small
marshes or swamps and 38 pairs in coniferous trees. On the
average, the distance between a colony and the one nearest
to it was 0.6 of a mile, and the greatest was one =mile. The
hei:zhts of the nests varied frem 23 to 30 centimeters in the
marshes an~d swamns, and frow 7 to 23 meters in conifarous
trees.

This survey alsoc revealed soms facts about the density
of the nesting population: (1) the average number of vairs
per colony was 7.4, the marsh and swamp cclonies avera:in.
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period cf nest building nus correlitsd lch the .vers:

waither TG 2 g

The nest 13 ccnstructed entirely by the female. The
male sometimes symbolically displays nest building, but his
major recle is cne of jrarding the female. Ncrmally there
are four stages in the construction of a nest: (1) platform
or suspension vocket, (2) outside structure, (3) plaster cup,
(4) lining.

Nest building begins with the fastening of a few strands
of milkweed fibers among several upright branches of the
bush and grass to form either a platform or a loosely sus-
pended pocket. To this support are added coarse stems and
leaves of weeds and grass, string, paper, and cother materials.
Next, the inside cf this bulky mass is plastered with wet
organic mud, beginning at the bottem and working up to the
rim. A lining of fine plant stems, mostly Juncus tenuis,
covers the plaster cup. A few strands of the lining are
anchored in the rim of the plaster cup while it is still wet,
and more is added downward so that the bottom of the nest
is the last to be covered.

On the averagze, the first egg is laid 2.3 days after
the lining is complete. Usually one e;; is laid oer day--
in " the morning between C:OO and 3:00. The clutch size ranges
from three to six, the averaje being 4.5.

In most cases incubation bejins on the afternoon before
the last egg is laid. The female alone does the incubating,

being more attentive during the cooler parts of the day (20
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to 30 minutes on the nest at a time) and less attentive dur-
ing the afternoon (5 tc 10 minutes). The periods of inat-
tentiveness vary from 15 to 30 minutes, depending upon the
time of day and the weather conditions. The average length
of the incubation neriod is 12.7 days.

During incubation the male spends 25 to 50 per cent cf
his time suardingz, while perched 20 to 40 feet from the nest.
He often continues guarding when the female is away from the
nest. The male alsc visits the nest, and sometines feeds
the incubating female. Newly hatched ycunz weigh 5.5 grams;
the wing len;th is 9.1 millimeters; the eyes are closed, and
natal down 10 to 20 millimeters long; is present on the cap-
ital, s»inal, humeral, femcral, and alar tracts. Two days
after hatching, pin feathers cf the primaries nroject one
millimeter througsh the skin, and by seven days they begin
Lo break out of their sheaths. The eyes can be seen thrcuch
small slits on the fourth day and are nearly wide open cn
the seventh day, at which time the nestling shows the first
si-ns cf fear. When the young are ready tc fledce, they are
covered with feathers except for an area arcund the eyec;
the tail is from 15 tc 30 millimeters long; the weisht is
79 grams; and the wine lenyth is 75 millimeters. They
fledge at the age of 1 tc 14 days.

Of the 33 nests with eggs, only 1.2 young fledsed per
nesi. Twenty-three per cent cf the egzs were deserted dur-

ing incubation because cf weather; 26 per cent (as nestlings)






156
were destroyec by predetcrs. A Cooper's hawk was believed
tc be one of the predators, S5ix per cent were taken by the
investigator. Out of the 43 ycung that were banded, nire
were probably removed from the nest by the parent tird in an
attempt tc dispose of the band.

The female does all of the brcodirg., At first she fcl-
lcws a rhytkm similar to that established during incubaticn.
After that she broods less each day, but continues it at

night until the ycung have left the nest.

Botk parents feed the young. During the first five
days the male makes about 3.5 fceding visits to the nest
per hcur, as compared with 1.1 trips of the female, YWhen
the nestlings demand nmore food and require less brocding,
the female increases the number of trips to four rer hour,
while the male decreases his number ito 2.5 trips ver hour.
The male makes the first and last feeding trip each day,
while the female brocds.

Nest sanitation consists of the removal of fecal sacs
by both parents, and the cleanin; of the nest beneath thre

young by the female.

Post-nesting activities. During a three- to four-week
pericd following nest leaving, voung graclles are dependent
upon their parents for food and are semlidependent for ancther
week or longer, Family groups remain tozether during this

period of dependency.

RSN
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Hand-reared tirds. Three restling srackles, a male 3

days old ancd two females 11 days cld, were kept in captivity
for 12 months. They attaired full size at the asze cof about
355 days. The larger features of the male became evident
before its juvenal pluma_ e was comnletely developbed. In all
three young the breast feathers cf this plumage were indis-
tinctly streaked, The postjuvenal molt lasted through the
first three weeks of July. The male attemnted to "sing"
soon after acquiring the winter nlumage in late July. The
females did not sing until late December. At that time the
male's song was about the same as that cf the females. The
latter postured and begged befcre the male, but copulation
was never observed., One of the females shcwed signs cf nest

tuilding during late llay.

Food. An enalysis of the stemach centents cf seven
nestling grackles revealed that they had received nearly
all animal material, which included spiders, small crustacea,
and 1nsects. The food of adults collected at a tluebterry
swamp inciuded about 40 per cent animal material and 53 per
cent vegetable material., Frcin the literature the stcmach
analyses of nestling grackies cenducted by Beal (1900) and
Hamilton (1951) were compared. These studies revealed a
higher per cent of animal than plant fcod: 74 per cent
animal and 26 per cent plant food (Feal); 39.1 per cent an-

imal and 6.4 per cent plant (Hamiltcn).

I EE———
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Roosting and flocking. As socn as grackles arrive in

the sprinjy, they roost in flocks mixed with starlings, red-
wings, and ccwbirds. At that time they use marshes and
thickets for rcosts. The females rcost on the nest from the

beginning of incubation until the young leave the nest, Dur-

Ing that time m=

e fo roogt in ths morsh ov

which they used in early spring.

A willcw-thicket roost was used by 3,000 to 5,000 black-
birds, mestly starlings with fewer ccwbirds, red-winjs and
only 5 to 10 per cent :rackles. A maple-tree rcost was ob-
served in central .lichi,;an where about 5,000 starlings, cow-
birds and grackles began roosting on June 26G; only twe to

five per coent of these were grackles.

Late in August grackles begin to gather in flocks which

increase in rumbers as fall approaches. The largest flock

of this specles observed at one time (October 2, 1952) nun-

bered 500 to 70CO0.







LIST I

PLANTS COMMONLY FOUND IN THE
VESZSTATION ZONES AT TROWSRIDIE MARSH

The Juncus tenuis Zone

Glvceria striata Juncus effusus

Poa pratensis Rumex verticillatus
Scirous atrovirens Ranunculus parviflorus
Scirpus lincatus Penthorum sedoides
Scirpus cyverinus Asclenias incarnata
Scirpus atrocinctus Verbena hastata

Carex vulpinoidea Scutsllaria epilobiifclia
Tarex scoparia Lycopus rubellus

Carex luoullna Bupatorium nerfoliatum
Juncus tenuis Solidago sp.

The Fhalaris Zone

Phalaris arundinacea

The Spiraea Zcne

Spiraea alba Salix ~racilis
Phalaris arundinacea

T™e Typha Zone
Tyoha latifolia

The Calamagrostis Zone

Calamazrostis nezlecta Carex aquatilis
Carex scoparia Scirpus atreccivctns
Scirpus cyperinus







LIST IT

VERTEFRATES OTHER THAN BIRDS ORSLIRVED AT
TROWPRIDSE .1A3SH »Y THE AUTHOR AND PY CORNELL:- (19

Mammals

Masked shrew, Sorex cinereus::

Raccoon, Procyon lotors:

Thirteen-striped ground squirrel,
Citellus tridecemlineatus

Meadow vole, Microtus pennsylvanicus

Muskrat, Ondatra zibethica

Meadow jumping mouse, Zanus hudsonius=

Cottontail, Sylvilagus florldanus

Reotiles

Garter snake, Thamnophis sirtalis
Snapping turtle, Chelydra serpentina
Painted turtle, Chrysemys picta marginata
Rlanding's turtle, Emys blandingii

Fish

Western mudminnow, Umbra limi
Brook stickleback, Eucalia inconstans
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LIST III

STOWACH SONTENTS OF 2,345 ADULT GRACKLES
(Beal, 1900)

Per cent of
Total Diet
Animal Food

InSeCts o o o o ¢ o o o o @ 25.4
Predaceous beetles . . . 5.6
May beetles . . . . . . . 4.9
Snout beetles ¢« . & . . . 2.0
Other beetles . « « + o o 1.0
Caterpillars .+ « o« o o & 2.3
Grasshoppers .« « « « « < 7.3
Other iInsects ¢« ¢« ¢ o o 2.3

Spviders and "Myriapods" ., . 1.5

Crus taceans and wsolluscs . S.1

Vertebrates o o ¢ ¢ o o o o 0.3

Total o o ¢ o ¢« o o o o o o o 30.3
Vezetable Food

Grain e o o o e © o o o o o 4605
COrN o & o o o o o o o o 37.2
Oats e o o o e o © o e @ 2.9
WNeat o ¢ o o o o o o o @ 4,3
Others o« « o o o o o o o 1.6

Fruilt
Domestic o o« o ¢ o o o o 2.9
Wild L ) L] L] L] L] . L] L] L] [ ] 201

Weed seeds .+ ¢ ¢ ¢ o ¢ o @ 4,2

Mast, etcs o« & v o o« o o @ 14.0

Total L] L L] o L] [ ] L] L] [ ] L ] L] [ ] 69.7







LIST IV

STOMAQH CONTENTS OF NESTLING SRACKLES
(Beal, 1900; Hamilton, 1951)

Beal Hamilton
Andmal ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o 74,4 per cent 39.1 ver cent
TNSECHES ¢« v o o o o o o« o« & BO.,0 " " 43,2 " "

Scarabaeid beetle grubs . 19.0 " " X

Carabid beetles . « . . . 10,0 " " x

Elaterid beetles « v ¢« o o ==== x320,8

WeevilS 4 ¢ v o o o o o« o 3,0 " " -—1-

Other families of becetle 1.0 " " X

Grasshoppers and crickets 21,0 " " B.4 " "

Hemip teI’a . . . o« o o e o === [_19 . O] " "

Caterpillars . . + « ¢« « o« 6.0 " " ————

AntS ° . o . o . . 3 3 . ° - " " X
Earthworms . ¢ « « o o o o o ==== 10,9 " "
Mollusks . « . « v v v v o o ==== 5,2 " "
Niillipedds . . . . - . . . . X 0.3 " n
SOWDUES ¢ o o o o o o o o o o === 3.4 " "
Spiders . « ¢« « +« « .+ 4 4 . . X 5.4 " "
FiSh ° 3 0 ° . . . . 0 0 . . —_——— 6.6 " "
Amphibians .« ¢ « « ¢ 4 4 4 o =——= 8.3 "
Ma{nmals ° . . . . . . . Y ° o === Oo 3 " "

Vezetable « v ¢« o o« o« o o o o o 25,6 " " 6.4 " "
Grain « o« 4 ¢ o ¢ + o « « . o 15,0 " " .4 " "
Fruit . « v ¢ ¢« v v v « e « o 7.0 " " 1.3 " "
Breen grass « « + o o 4 0 o b =—=- 3,2 " "

Grit . ] 3 . . . . * . ° 0 ° 3 -——— 4.5 " "






LIST V

STOMACH CONTEMTS OF 14 JUVENAL AND ADULT
GRACKLES FROu BEAST LANSING VICINITY

Animal

Insects
Beetles: Drtiscids, Hvdrophilids, and Platystomids
Hemiptera: Pentatomids
Homoptera: Cicadellids and Cercopilds
Lepidoptera larvae

Spiders

Vertebrates: Small vartebrae, nossibly ¢ immature toad;

down feathers,

Vegze table
Seeds: Blueberries (Vaccinium sp.)
Fruit pulp: Bluciarpiesn
Moss

Grit
Quartz, feldsvar, and cinder







BAST LANSING, LANSING,

RECOVERIES OF O

TABLE

RORZLD

I

GRACKLES PANDED AT

Spring | Summer | Fall | Winter | Total
Alabama - - i S 4
Arkansas 2 - - 4 5
Illinois 2 - 1 - f5)
Indiana 1 - 3 - 4
Kentucky 4 - b - 5
Louisiana - - - fo ] P
Mississipoi N A T e . 10
Tennessee 4 - 2 11 b iy
Texas - - - 2 25

Data from banding files of Michigan State

College and of C,C,Ludwig.

TABLE

II

AVERAGE WEATHER CONDITIONS AT EA3T LANSING, MICHIGAN
FOR THE MONTHS OF MARCH THROUGH JUNE, 1951 AND 1952:
Tsmperature Precipitation Wind Sunshine
Degrees F.) (Inches) (i1.P,H,) | (Per cent)
Max, [Min. [ Av.| Total| Snow Av, TMax.[
water
1951
March[41.6[26,2 |33.9] 1.67 4, 18, 52 36
April[53,3[35,5 [44.4]| 2,93 1.9 14,4 33 40
May 70,7]47.4 [59,1] 3.08 0.0 11.2 30 62
June [76.355.2 [65.8] 5.26 | 0.0 | 3.1 35 52
1952 G [ T .
March[38.5]24.9 [31,7| 2.22 9.8 3.7 43 43
Apri1|57.4[36.8 [47.1] 3.32 [11.5 3.2 36 57
May [66.0]45.3 [66.1] 4.98 | 0.0 |11.4 | 34 59
June [80.7[59.2[70,0| 1,46 0.0 0.2 41 69

#Data from U.S.Department of Commerce, Weather
Bureau Station Meteorological Summary.
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NEST SIZE BASED ON

BRONMZED GRACKLES

TARLE IV

SIX NLESTS OF
FROM TRONBRIDGE MARSH

Avera;e Maximum Minimum
Dimensions of whcle nest
Outside diameter 15,48 cm, | 13,0 cm,| 15.0 cm.
6 1/2 in. ) o
Outside denth 13,45 em. | 16,7 cm.| 10.0 cm,
5 3/8 in,
Inside diameter 9.98 ecm. | 11.2 cm, 9.4 cm,
3 7/8 in.
Inside denth 7.60 cm, 3.5 cm. 6.0 cm,
3 in.
Plaster curp
Inside diameter 11.40 em. | 12.2 cm.| 10.5 cm.
4 1/2 in,
Inside depth 7.08 cm. 8.7 cm. 5.5 cm.
2 7/8 in.
Thickness of bottom l.71 cm. 2.5 c¢m, 1.1 cm.
1/4 in, o
Thickness of side 0.84 cm, 0.9 cm. 0.7 cm.
| 3/8 in.
Thickness of rim 0.60 c¢m, 0.3 cm.| 0.4 cme
1/4 in.
Per cent of nest weight
Outer coarse material 24,6 33.0 13,0
Plaster cup 69,3 74,0 61,0
Lining 5.9 o] 4.0







TABLE V

NEST CO:#PCSITION PA
BRGNZ:D GR4ACKLES FR

SzD ON S.X MESTS

or

Cli TROWRBHIDIE MARSH

Average weight| Per cent of
in grams nest weizht
Outside ~
Milkweed fiber | 11,21 6.2
Grass stems and leavsas 14,23 7.9
Weed stems and lsaves 3,38 4,6
Leaves of trees trace trace
Roots of arass and weeds trace - trace _
Sedge 0.35 0.1
Juncus 0,16 trace
String and rag 0.51 0.2
Paner 0.38 0.2
Debris, crumnitled bits of
leaves, etc. 8.76 4,9
Total 44,03 24,6
Cup 124,04 COed
Liring
Juncus tenuis 4,59 2.5
milkweed fiber 0.05 trace
Fine srass stems and leaves 1,53 0.8
Fire prass roots 0,28 0.1
Sedge 4,25 2.3
Total 10,70 5,¢
Tctal averaze dry weight 178.7 99.8







I T.BLZ VI

LU, TION OF [TE5T5 CF TRONZED
AT TROWVERIDGE ARSI, 1981 4AND ledz

aRACKL ES

| 1951 | 1952
| Height above water (weters)
| Avarage . . . < . . . . o . . . .| 0.80 0.43
| Maximum . . . . . . . . . . . . . .| 0.69 0.66
| Minimum . . . . . « . .« . .« + « .« .| 0.3 0.33
Distance from nearest grackle's nest
Average . . . .« . .« e . . . . |13.10 26.30

Maximum . . . . ¢ . v e e e e e .

27.40 30.40

Minimum . . . . . . . < ¢ o o ¢ . o] .10 18.20
Distance from ogen water

Average . . . . .+ ¢ . « +« « .« . o 5.18 3.58

Maximum . . . ¢ « ¢« ¢ v ¢ v « . . «|33.00 10.0C

inimum . ¢ . v . 0 0 0 e . e W . 0.61 0.61

TABLE VII

LOCATION OF NESTS OF BRONLED

GRoOKLES IN
A 1e-8LUARS-MILE AREA AT £33T LAMNSING, 1952

Habitat Situation
@ o
[ ~ 0] 12
g . O <
i = g S i of | o] © 0 a )
L O o} = vl T @ =~ o fel o P21 w o o
e — [£] ) () 4 ~ ()] (@] — ol © N H W0 Qg
3 0 ) B Y B ) o ol | Bl © w- & =~
= (@] ~ ~ L0 o o -] ~ [e] Ew) O OO [e3]
@] > (@] % o = o o} (s3] [s o] a9 G)C:.—Jl-&-) D
el S| & wi | wr | @ e ?Eﬁg e
S 71 83 B @] o 11 s ] | a1 Sloff Hox S
AR R EIE R IR EE RS
SI2157 8| 5 Sl &l ol al| al| Al o ] @
1 61 % X N 115 24,1z 0.43
211l x 9l 3 10.18 g9,0¢
3] 7] x 7 5.51 9.00
4 113 X 13 3.65 15.84
5 8 x| x 8 7.69 0.68 _
S5al 1 x| X 1 386,54 0.60
6 1 X| X 51L8.82 ?
ki 4 x| x 4 12.19 | 0.69
13 x X 10 1 2 15.40 1.32
8a 1] x X 1 160.93 1,01
9 2] x| X Z 18.28 1.52
10 6] x 4 2 10.50 9.58

T







LGC

TABLE

TICN

VIl

Ol NESTING SITES OF

RROLZED ’;R!uCKLu}J MERCUGICSUT THE “REEDING RANGE
(Figure is number of times noted by 50 authors)

Habitat Supnort
Shade trees in city 8 Coniferous trees 20
Cemeteries and parks 4 Deciduous trees 22
Farm and estate dwellings 6 EBushes 9
0ld apple orchards 2 Vines 3
Cut-over land 1 Cattails 2
Lake margin 4 Bulrush 2
Pond 2 Grass Bl
liarsh and slough 7 01d woodpecker holes 7
Swamp 4 Hollows in dead tree stubs 3
Stream borders 8 Knotholes in trees 7
Bottomland woods i Man-made structures 7
Island 2 Osprey's nest 7
TABLE IX
1TYPLS OF SUPPORT FOR NESTS OF
BROMZED GRACKLES FROW REPCRTS BY 50 AUTHORS
Trees Bushes ines Herbs Others
White pine TWillow Grape Cattail[ Osvprey nest
Norway vine Alder Grass Bridze
Yorway spruce Chokecherry] Bulrush| R.R.bridge
Eemlock Ihuisache Cornice
Cedar Eaves trough
Willow Beams of hay btarn
Cottonwood lHcllow dead trees

Lemrardy poplar
Paper bvirclh
Cak

Elm

Sycamore

Plum

Eox elder

Maple

Wocdpecker holes
Dead tree stub
Knothole in trees
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T,.ELa XTI

A SULMARY OF oGG-LAYING AND INCUBLTICHN
AT EBAST LaN3ING,MNICHIGHN, DURING 1951 AD 195:

active | Number | Ciutch | No. Days of
Nests Lggs o5ize | Incubation
Trowbridge
Mhsrsh 1951 15 686 4.5% _le.75
Trowbridge .
Marsh 1952 6 ) 4.4™ 12.66
Forest RA4.
1952 8 36 4.5 | —----
Collins Rad.
195« 4 18 4,5 | @ ---=-
Total 33 145 -—— | ee-=-
Average -- -—- 4.5 1,70

~ *Two nests in vhich the eggs were destroyed
before the clutch was laid were not included in
the computation of clutch size.

TABLE XII

NESTING SUCCESS OF THZ PRONZED GRACKLZ
AT EAST LANSING, MICHIGAN, oND  MN.DISCN, WISCONSIN

E. Lansing |Madison
Active nests 33 62 _
Per cent successful 35 - 55
Number of eggs | 145 | z8BE _ _
Number hatching 91 =09
fer cent hatching 63 73
Number of fledglings 36 135 .
Per cent of erss =5 47
er cent of young 40 65
No. per successful nest 3.1 4,8
No. per active nest 1.1 2.2







TABLE XIII

NEBSTING 3UCCESS OF TEE BRONZED GRACKLE

D Moo ™| Ti Mo |Fe Ré| Ui RE: | Totals
1951 1952 195% 1952
nctive nests 15 6 8 4 33
Per cent successful 47 17 50 =5 35
Number of eggs 66 =5 36 18 145
Number hatchirg 36 14 27 14 o1
Fer cent hatching 55 56 15 78 63
Number of fledglings 18 4 1618 B 36
Per cent of eggs =7 16 31 L5 )
Per cent of ycung 50 29 41 Rk 40
No. per successful nest| 2.6 4.0 =) 370 Sal
Vo, per active nest 1.2 07 1.4 0.8 150

*P, M. is Trowbridge hersh colony; F. Rd. is Forest
Road colony; C. Rd. is Collins Road colony.

TABLE XIV
C.,USES OF FAILURES IN NESTS CF BRONZEZD GRACKLES
Trowbridge| Trowbridge| Forest |Collins | Totals
Marsh '51 [Marsh '52 |Road '52 and iy
Bggs not hatching 30 (45)* 11 (44) 9 (25) 4 (z2) 4 (37)
Infertile 4 ((8) 0 (0) - O 3 2 e (EEY)E
Destroyed 4 (6) 3 (1z) 5 (14) [11 (_6) | 1;5 8L
Desertion 2z (33) 8 (3z) 3(8)] 0 (0) 3 (23)
Young not fledgin 18 (27) 10 (40) 16 (44) [11 (17) 5 (38).
Predation 14 (21) 10 (40) 2 ((6) |11 (17) 5'7 (26)
Investigator 7-{10) 0 (0) L-i{78) 0 ( 0) 8 (_6)
Unknown 7 {10) 10 (40) R (5 T I O G T P2 =T (Lo )
Desertion 0 (_0) 0 (_0) 7 ) ] ST o ) i o 3
Died in nest 1 (2] 0 (0) 4 (11) 0 ( 0) {0
Banding (S 0 (0) 6 (17) [ o (o)l ¢ ( &)
*Per cents in purentheses are based on total eggs laid.
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TLATE 1

Fig. a. Trowbridge hersh. View from marsh toward
observation tower. Fielé in background. april 28,
1251

Fig. B. Trowbridge Nursh. View from observation
tower along south margin towcrd northeast showing: (1)
Phaleris zone; (2) Juncus tenuis zone; (3) O0ld field
zone.
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MNarsh., View from observation
ng S

tewer ward n srewnl iraea zlhu zone, open water
payond, cud Trovwlridge R.HR. tower =t upper right. sapril
zry, 1951,
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PLATE 2










TLATE 3

Fig. A, Trowbridge Mharsh. View from southwest part
of marsh. asrrow shows locution of Nest 1. Observation
tower appeurs beyond black willow tree. 4April £8, 1951.

Fig. B. Cross-sectional view of Nest 17 from Trow-
bridge Marsh. 1nk lines outline plaster cup, (1) outside,
(2) rlaster cup, (3) lining.
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PLATE 4







Fiz. n. Forest Road colony. View from south toward
open woter with Spirzeu olba tushes in buckground. Note
trucx on TForest Rcwud, which divides this bush rursh. May
<&, 125z.

¥ig, B, Brenzed gruckle's nezt with four
vwug located ¢t sarea S5x in & tlauck willow with
grapevine, MNay 7, 1932,

esgs. DNest
& tangle of



PLATE 5










b’igo FE Y

villow swun
vwillow trees,
z-, 1954«.

Fig. B.

bar willow ut

195z,

ILATE

collins rRoad col
ith & thicxet cf
wlicre four palrs

Bronzed gruckle's nest arons
Cavancuch colony, nesting srec

sundbar

ony, nesting nsrec 7. A
illew and tlack
of gracikl:os nested. lay

stens of sand-
e &, I\uy 2,



PLATE &







Fig. 3.

&, 19%%.

Fig. B.
15, 195z2.

PLaTa 7

Younrg bronzed grackle.

Young brenzed grackle.

lhe fourth duy.



PLATE 7

Fig. A

o |

M ™ S 1

Fig. B



Figo e
15, 195%.

Fi;z. BQ
15, 1952.

¥Fiz. C.
25, 195..

Young

Yorne

Young

FL . .Tw &

bronved

bronzed

bronzed

gracrle,

grackles.

grucikle.,

The seventh dzy.

The eleventh day.

Ihe <leventh day.



PLATE 8

Fig. B







PL.Te ©

Fig. », Three young bronz:d crackles, zgc 10 duys,
in Mest 25 ¢t Trowbridge March. One is =sittings in the cup
cf the nest, on: is perched on the rim of it, und the

third one in ths buckgreund is stretching o wing dovnnvard.

may S, 1¢5i.

o 1

Fig. B: Threc young bronzed gruckles, cge 10 duys,
in Negt 85 ¢t Trowbridge fursh.  sll are fucine the slds
of the nest from .lich they wure fed. Nuy 31, 1954.
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Fig. B
























PLATE 11







)

LITERATURE CITED

Alcorn, J.R.
1940, New and noteworthy records of hirds of the state
of Nevada, Condor, 42:170,

Attwater, H.P,
1892, List of hirds observed in the vicinity of San
Antonio, Bexar County, Texas. Auk, 9:220-233,

A,0.U. Check-1ist of North American Birds.
1944, Fourth ed., nineteent: supn. Auk, €l:441-464,

1248, Fourth ed., twenty-third sup»n. Auk, 65:433-443,

Audubon, John Jaaes.
1327-1830, The birds of America from orizinal drawings.
(The Macmillan Co,, N,Y., 1937), 500 plates.

Bailey, Alfred i,
1948, Birds of Arctic Alaska., The Colorado lMuseum of
Natural History, Popular Series 8:1-317,

Baird, S.F,, T.M, Brewer and Robert Ridgway.
1875. A history of North American birds. (Little Brown
and Coc., Bostoen), 2:1-590.

Beal, F.E.L.
1900. Food of the bobolink, klackbirds and grackles.
U.8.D.AL. Bull,. 15, 81-77:

/Eeecher, William J,
2 1951, Adaptations for food-getting in the American
blackbirds, Auk, 63:411-440,

Bendire, Charles E.
1895. Life histories of North American birds from the
parrots to the grackles. Smithsonian Contribution to
Knowledge 985, 32:1-1530,

Bond, James,
1948, Origin of the bird fauna of the West Indies.
Wilson Bull., 60(4):207-229,

Brewster, William,
1890, Summer robin roosts. Auk, 7:360-373.






Cahalane, Victcr 1,
1944. The srackle as a fisher. Auk, Cl:296€.
Camercn, E.S3.
1007. The birds of Custer and Dawson Countiles, liontana.
Auk, 24:330-40C.

Capen, Elwin A,
1886, Oology of New Engzland: a description of the eggs,
nests, and breeding habits of the birds known to breed
in New England. (Alfred lMudge and Sons, printers, Bos-
ton), 1-116.

Catesby, Mark.
1731-1743. The natural history of Carolin:, Florida
and the Bahama Islands. (In Allen, Elsa Guerdrim. 1951.
The history of American ornitholo;y before Andubon.
Trens., of the Amer. Philosophical Society, Few 3eries,
41[3]:387-591).

Chapman, Frank il,

1935a. Further remarks on the relationships cf the
grackles of the subgenus Quiscalus. Auk, 52:21-29.

1935b, Quiscalus quiscula in Lonisiana. Auk, 52:41%-
420

calus with a report on ad-

na. Auk, 53:405-417,

193C. Further remarks on Qui
ditional specimens from Louisia

1931, Quiscalus in liississippl. Auk, 56:23-31.

1940, Further studiss on the genus Quiscalus. Auk,
57:225-235.,

Cooke, Wells W,
1833, Report on bird migration in the Mississippi val-

i2y tn the years 13 l 1385, CiS.Dufis, Dive of Feen.

Ornith., Bull., 2:1-3

2y in

1015. Bird migration in the Mackenzie valley. Auk,
32:442-459,

Cornell, Robert.
1950, A study of vertebrates in a seven-acre marsh in
East Lansing, Michigan. An unpublished manuscrizt,
Dept. of Zool., Michigan State College.

I







Cottam, Clarcnce.
1243, Unusual fe=2ding habit cf grackleg and crows.
Ank, ©60:594-595,

Drew, Frank .l
1385, On the vertical range of
Auk, 2r11-13.

birds in Colorado.

Dwizht, Jonathan.
1300, The sequence of plumnazes and moults of the pas-
serine birds of New York. Annals of N.Y. Acad. of Sci.,
13:73-350

maton, E.H.
1914. Birds cof New Ycrk. New Ycrk State uhSeun Memoir
12. (The University of the State of Vew Yorv), 1-719.

Forbush, Edward Howe.
1227. Birds of Masszachusetts and other New England
states. (MNorwood Press. J.S., Cushing Co.--Rerwick
and Smith Co., Norwocd, Mass.), 2:1-4€1.

Ford, Edward R.
| 1232, Summer birds associations on Great Lakes islands.
| Auk, 49:235-236.

Foster, Frank B.
1927, Grackles killing youns pheasants, Auk, 44:106.

Friedmmann, Herberc.
1929. The cowbirds. (Charles C. Thomas, Publisher.
Snrin,field, I1l.), 1-421,

1931. Additions to the 1list of birds known to be par-
asitlzed by the cowbirds. Auk, 43:52-65,.

Gabrielson, Ira N,
1922, Short notes on the life histories of various spe-
cies of birds. Wilson Bull., 34(4):123-210.

Gentry, Thomas G.
1332, Nests and eyys of birds in the United States,
(J.A. Wagenseller. Phila.), 1-300.

Gibbs, Morris.,
1903. The grackles chanse in nesting habit. Bull. Mich.
Ornith. Club, 4(2):57-58.

Golsan, Lewis and Ernest G. Holt.

1914, Birds of Autauga and llontgomery Counties, Alabama.
Auk, 31:212-235.

'—‘—*







T -

1 ullltOP e e > e
130*. The fc d cf ncatling Lronzed sracliles, Quiscalus
uiscula versicolor in Central New Yorlz, Auk, 68:213-
3
217,

_4

Hellmavr, Charles &,
1937. Catalc,re of birds of the fmericas and the ad-
jacent islands. Zoological Serles, rField luseum of MNat-
ural History, Tubl. 331, Part X Icteridae:1-229,

Huntington, Charlcs E.
1252, Hybridization 1In the purple grackle, Quiscalus
guiscula. 3ystenmatic Zoology, 1(41):142-170.
Jﬁnos, Lynds.
1895, Bird migraticn at Grinnell, Iowa, Aulk, 12:117-134,

1395, Bird mijsration at Grinnell, Iowa. Auk, 12:231-244.

1397, The Oberlin summer pgrackle rocst. Wilson Bull.,
2:39-56.

licAtee, W.L.
1211, Eccnomic ornithology in recent entomcloizical vub-
lications. Aul, 23:2382-287,

lieCann, Horace D,
1231. Rocovenles cf pbrple rrrackles banded at Paoli,
Pennsylvania, 1223-1331. 2Eird-Banding, 2(4):174-173,

liancoun, John.
1303. Catalogsne of Canadian birds., Geological Survey
of Canada, Part I1:219-413,

lMayr, Ernst.
19435, The number of species of birds. Aauk, 63:54-67.

McIlhenny, E.A.
1937. ©Life history of the boat-tailed
iana., Auk, 54:274-295,

‘racile 1in Louis-

o

-
N

ice, Margaret M,
1931, The birds of Oklahoma. Publication of the Univ.
of Okla., 3(1):1-224.

1935, Some observations on the behavior of starlings
and grackles in relation to light. Auk, 52:01-92.

12837, Studies in the life history of the song sparrow,
I. Trans. Linn., Soc, N.Y., 4:1-247.






Nice, blargaret I,
1941, Thie rele cof territory in bird 1ifs., Am. ¥Mid., Nat,
20(3):441-127.

1943, Studies in the 1life history of the song sparrow,
II. Trans. Linn. Scc. Y, Y,, 6:1-328,

Oberhelser, Harry C.
1912. Fourth annual 1list of ovroposed changes on the
A,0.U. check-1ist of North famerican btirds. Auz, 36:2Gc-
273,

Perkins, Ssmuel E,, III.
1932, Indiana bronzed grackle migration. Bird-Banding,
3(3):35-94,

Petersen, Arnold and Howard Young.
1350. A nesting study of the bronzed jrackle. Auk, C7:
466-473.

Reed, Chester A,
1204, North American birds egss.  (Douvleday, Pase and
Co., ¥. Y.), 1-356.

Ridgway, Robert.
15609, Notices of certain obscurely known species of
Lmerican birds, Prcc. Acad. Nat. Sci., Phila., 21:125-
135.

1902, Birds of North and liiddle America, U.S, MNational
luseun, Bull. 50, Part II:1-333.

Rcberts, Theomas S.
1932, The birds of Mirnesota, Part II:1-321.

Saunders, Aretas A,
1951. A gonide to the bird songs. (Doubleday and Co.,
Inc., Garden City, M. VY.), 1-307.

Schorger, AW,
1241, The bronzed grackle's method of orening acorns.
¥ilson Bull., 53(4):238-240,

Seeley, Dewey Alsdorf,
1917, The climate of Michigan and its relation to agri-
culture. (Michigan State Board of Agriculture), 1-33.

Snyder, L.L.
1937, Some measurements and observations from bronzed
srackles, Can, Field Nat,.,, 51:37-32.

-







Stockard, Charles R,
1205. DlNestinz habits of the birds in liississipoi. Aok,
22:275-235.

;er, Leonhard,
1335, Feot-ncte., Auk, 2:43,

Sutton, George liiksch.
1945, The broenzed _rackle as & species, Auk, G2:170.

Tcwnsend, Charles W,
1212, 3ird genealogzy. Ault, 21:235-295.

Travtman, !Milton 2.
1240. The birds cof Buckeve Lake, Ohio. Univ. ol "ich
Mus., Zool, lMilse., Publ. 44:1-4606.

Trotter, Spencer.
1909. An inquiry into the history of the current Eng-
lish names of North American land bivrds. Auk, 25:346-
32,

Van Tvne, Jcsselyn.
1923, Summer birds cf the Les Cheneaux Islands. Wilson
Rull., 35(1):21-2¢,

| ' 1943. Islsnd 1life: a study of the land vertebrates of
the islands of eastern Lake [lichi;;an., Cranbroeock Inst,
of Sci., Bloomfield Iiills, Bull. 27:1-179.

Neber, J.A.
1212, A case of camniballsm 2mong blackbirds., Auk, 29:
594-595.

We tmore, Alexander,
1919. DMNotes on the birds cf Tennessee. Proc. U.S., Nat.
Mus., 8H:1175-243.

Neydemeyer, Viinton.
1032, The bronzesd grackle in Lincoln County, Montana.
Auk, 49:223.

1934. Further cccurrence of the bronzed graclkle in
northwestern Montana. Auk, 51:384.

White, Stewart Edward.
1393, Birds observed on Mackinac Island, iichigan dur-
ing the summers of 1339, 1890 and 1891, Auk, 10:221-230.







hehavior cf the Drewer blackbird. Con-

Wilson, Ale

nder and Princs Charles Lucian Bonaparte.

18765 ornithclo;y: or, the natural history of
the tirds of the United States. (Chatto and Windus, Pic-
cadilly, Lenden), 1-408.

Viilson, Burtis H,
1906, The birds of Scott County, Iowa. Wilson 3Bull.,
18(1):1-11

Wood, Norman 4.
1911. The results of the lisrshon expedition to the Char-
ity Islands, Lake Huron. Dirds. Wilson Dull., 23(2):
78-112,

1951. The birds of Michizan.  Univ. of Hich. ifus. of
Zool., Misc. Publ. 75:1-559.










e
 ROOM USE URLY

TS RB% «“ DLy







V. LIBRARIES

(T
[0

GAN STATE UN

n IH‘I ‘ I
IR
312

9310280@415




