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I nt roduct ion 

Nu:ncrous references to the biology of l'Jockingbirds (r··1imus 

j!01Y-gi~!-:.to~_) e.nd Br·O'.·:n Thrilshers (Toxostoma rufum) are avai iable. 

Of the t\·io species the r'iO(;kinS~bird has been studied more. Aspects 

of 1·1ock·inghird life history have been studied by Visscher (1928), 

l a r I· ~~y ( 1 ("I "'~ C 1 0 "' ~ . J r, ~ ..; ..) 0 , J .) iJ , 1962), t1 i chcner and M·i chener ( 1935), Michener 

( 1 9 53 ) ~ u n d G r a be r· e t a1 . ( 19 7 0 ) . E rw i n ' s { 1 9 3 5 ) s t udy of the 

breeding biology of the Brown Thrasher in Tennessee is the most 

extrnsiv2 Hc.r·k on the life history of this species. OthE?J" 

·investi gc=ttors ·of Br-o;·Jn Thrasher biology include Gabrielson {1912), 

Johnston (1953), and Graber et al. (1970). 

The i!ppearance and \·Ieight of neonate Nockingbirds and Brown 

Thrashers have been presented (\~etherbee 1957, 1958; l~etherbee and 

Wetfler'bre 1951 ; Saunders 1956). Hor\·Ji ch ( 1965, 1966) studied 

feather development and the ontogeny of wing-flashing in hand-r·aised 

Mockingbirds. Other than these papers, little information on 

~estling development is available for either the Mockingbird or the 

Bro~1n Thrasher·. I studied growth of nest 1 i ng Mockingbirds and 

Brown Thrashers in central Florida and will present an analysis of 

my observiltions here. In addition to growth par·ameters, I will 

present data on and discuss incubation periods, clutch size, 

nestling periods, and nesting success. 



Methods 

Data were collected during the 1974 and 1975 breeding seasons 

in Orange and Seminole counties, Florida. In 1974 I studied these 

birds at their nests located in developed and undeveloped portions 

of the Florida Technological University campus and in sur·rounding 

are0.s, including tvJo orange groves. f·1ost areas, except the two 

orange groves, were abandoned in the latter portion of the 1974 

nesting season when I discovered that nests were easier to find and 

mJre nun~erous in the groves. In 1975 my studies \vere ccnfi ned to 

birds nestin9·in the orang~ groves. 

In 1974 parts of the larger· area \•!ere searched for nests almost 

daily. However, because of the size of the total area, it was not 

possible for me to cover the area frequently enough or carefully 

enough to find all nests before young had hatched. As a result) 

data from 1974 cannot be used to estimate periods of peak breeding. 

In 1975 I searched the two orange groves systematically and 

discovered most nests before young had hatched. Data presented here 

on nestling growth and development are only from nests which I 

discovered prior to hatching; therefore, all young are of a known 

age. 

I visjted nests each day as close to sunset as possible. Nests 

containing eggs of known laying.data were not revisited until the 
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expected day of hatching approached. Nestlings were weighed to the 

nearest 0.1 g on an Ohaus triple beam balance. The following linear 

me surem~nts were taken on each nestling: (1) length of the manus, 

(2) culmen 1 ~ ngth from the distal edge of the nostril, (3) \'lidth of 

the gape, and (4} length of prinary eight. In taking measurements, 

I fo 11 owed the techniques described by Ba 1 d\'li n et a 1. ( 1931). All 

line~r measurements were taken with dividers and a metric rule 

graduat8d to 1 mm. The measurements were estimated to the nearest 

0. 5 mm. Nes : lings wer'e marked on the tarsometatarsus with water

proof, colo ed markers to facilitate identificati-on of individuals. 

Al1 data\ }e collected at the nest site. 

ST"t:stical analysis of data included the use of basic 

pa •' ua t' t1·ic statis~ ·ical te~ts as described in Sakal and Rohlf (1969). 

An alpJa level of 0.05 Wt S used as the criterion for accepting 

differen( s b .\'.een data samples as being statistically significant. 



Results and Discussion 

Range 

Mockingbirds and Brown Thrashers c~cur throughout much of North 

Am~rica (AOU Checklist 1957). Ho\·Jever·, the Brov1n Thrasher is a. 

r·e1atively recent breeder in central and south Florida. The 1910 

/!.OU Ch2cklist reported it as breeding as far scuth as Georgia. By 

1931 its breeding range had been extended to central Florida (AOU 

Check i is t 1931). Bent ( 1948) reported Bro\vn Thrashers breed·i ng 

abundantly in Georgia and casually, if not regularly, as far south 

as 11iami. As a relatively new breeder in central Florida, the 

Bro\·in Thr·as her may not be as \'le 11-adapted to the habitat and 

climate of this area as the long-established ~iockingbird. 

Seasonulity 

ritocki ngbi rds a 1 ong the south At 1 antic coast usually begin 

breeding by lat'e April or early May und frequently l"aise three 

broods (Bent 1948). Instances of four broods occur, but it is rare 

for all to be successful (Laskey 1962). According to Bent (1948) 

peak egg laying occu1~ between 24 April and 21 May. I found that 

54% of the Mockingbird nests (N = 28) in 1975 contained eggs betv1een 

27 April and 21 May. 

The peak nesting period for Brown Thrashers reportedly occurs 



between 3 and 25 May (Bent 1948). I found, however, that only 11% 

of the Brown Thrasher nests (N = 38) found in 1975 contained eggs 

between those dates as compared to 48% containing eggs between 21 

f4ay and 15 June. In a Kansas study, Johnston {1958} found that 65% 

of the BrO\-In Thrasher nests held eggs between 11 May and 10 June. 

While data from 1974 were not used to estimate peak breeding 

pPriods, the data from that year corroborate those obtained from 

the 1975 season. 

Hhy Bro\:n Thrashers tend to breed later than Mockingbirds is 

~ot cleal) but it may r·educe competition between the two species 

5 

since they nest in close proximity and use similar food resources. 

Alth : ugh I gathel .. ed no data on food habits, both species are largely 

in:;ectivorou-, especia~1y in regilrd to feeding their ycur:g. Stud~c~ 

on th _ ~ood preferenc ~ s of the two species indicate that they over

lap co c; i derab 1 ~ in their food sources and probably compete for· 

a\'·ailaule food resources (Gabrielson 1912, Bent 1948,and r~artin et al. 

1951). Dyrcz (1974) hypothesized that seasonal diffet .. en.ces in the 

weights of nestling Reed and Great Reed Warblers may have resulted 

partly from competition for food between the t\"o species even 

though their food items were often different. 

Clutch Size 

I found little intraspecific variation in clutch size for 

either species. The 28 Mockingbird clutches found in 1975 averaged 

3.1 eggs. Seventeen clutches found in 1974 averaged 3.3 eggs. The 

mean clutch size for the two years combined was 3.2 eggs. In 1975, 



6 

there were 14 clutches of three eggs (50%), 10 clutches of four eggs 

(36%), and four clutches of two eggs (14%). In 1974, there \'/ere 

ni J.e clutches of three eggs (53%), five clutches of four eggs (29%) ~ 

two clutches of two eggs (12%), and one clutch of five eggs (6%). 

Mean clutch size was smaller in Brown Thrashers than in 

Mockingbirds, but the difference was not significant (t = 1.52, 

p < .0~). The 37 clutches found in 1975 averaged 3~ 1 eggs; 15 

clutches from 1974 averaged 2.9 eggs. The av.erage clutch size for 

both ye rs combined was 3. 0 eggs. In 1975, 23 nests contained 

three eggs (62%}, nine contained four eggs (24%), four contained 

two eg~· (11~}, ar.d one contained one egg (3%). In 1974, there 

were 12 clutches of three eggs (80%), two clutches of two eggs (13%)) 

and on• clutch of four eggs (7%). 

Bot 1 sp~~ies laid SJtlaller clutches than their conspecifics 

from more nor'thern regio.ls (Figures 1 and 2). Bent (1948) fou d 

c 1 utch size in both species to vary from three to six eggs with 

four or five being the typical number. r~ockingbirds in Tennessee 

had fou ... eggs 63; of the time, three eggs 23% of the time, and in 

rare instances six eggs (Laskey 1962). Brown Thrashers in Tennessee 

laid four eggs in 31 clutches (60%), three eggs in 13 clutches 

(25%), five eggs in seven clutches (13%), and two eggs in one clutch 

(2%) (Erwin 1935). Brown Thrashers in Kansas had an average clutch 

size of 3.5 eggs (Johnston 1958). This tendency to produce larger 

clutches in more northern regions supports the hypothesis that 

clutch size increases from the tropic~ outward towards the poles 
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Figure 1. A comparison of clutch size b~tween Mockingbirds nesting 

in central Florida and those nesting in Tennessee. 

( Ton1no<: s co d~ t;~ ~'Y'Q!11 I .:l<" '" c\f 1. 962) I '-I \_.~ '-"- .....,.. """' 4 I I ........ ~ 1'\,'-J ) __. 
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Figure 2. A comparison of clt.;t~h size bet,veen Brown Thrashers 

nesting in central Florida and those nesting in Tennessee. 

(Tennessee data from Et\·lin, 1935) 



10 

100 f 

-I 
C'·Q t 
..... -1 

00 

70 
(.') 

w 
:t: E :::' ·-
{.) 

1--
:-J r· r __ J ... :.: t) . 
u 
lz_ 1.{0 
(~ 

,c:. 

t.. 3() ·]' 

(~() -

CLUTC~·f SJZf-



11 

(Averill 1933, Lack 1947, 1948, 1954, and Moreau 1944). Possible 

factors causing variation in clutch size are widely discussed in the 

li '.erature (Cody 1966, Ricklefs 1970~ and Hilliams 1966). 

When clutch size for each species was compared intraspecifically5 

Mockingbirds averaged slightly larger clutches in 1974 than in 1975, 

a 1 though the di ffere . ce was not s i gni fi cant ( t = . 36). Bro~1n 

Thrashers had a larger mean clutch size in 1975 than in 1974, but 

the di ference \-Jas not s i gni fi cant ( t = . 77). 

It ,-- bati on P· ri od 

The incub·t ion period was calculated as the elapsed time 

b~ . \~een th~ laying of tte last egg and hatching of that egg. Both 

the day the last egg was laid and the day it hatc.ted are counted. 

ldo Mo:k1ng: i~ d clutches hatched after 13 days of incubation and two 

hatch ~d af er 1 d·ys. In two Brown Thrasher nests, the eggs 

required 13 a.1 d 15 days to hatch. These periods are slightly 10nger 

than thore r :~.~ orted in other studies. In Tennessee, Laskey (1962) 

found the in .ubation periods for 18 Mockingbird clutches to range 

ft~om 12 to 12.5 days. El"Wi n { 1935) found the incubation period for 

17 Bro~ ·n Thrasher clutches to extend from ll to 14 days. Eggs in 

15 of the 17 nests hatched in 12 or 13 days. 

Hatching Success 

In 1975, the eggs in six (21%) of the 28 Mockingbird nests were 

lost before tf1 )Y hatched . Brown Thr·ushers were 1 ess successful; 16 

( 43%) were 1 os t prior to hatching. Erv1i n ( 1935) found similar egg 
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losses in h·is study of Bro\·Jn lhrushers in Tennessee. 

Predation was believed responsible for nearly all nests lost 

befor·~ the egys hatched. Eggs in one nockingbird nest located near 

ll. construction s·ite f<J.i1cd to h0.tch beca.use of pcirerr~i3.1 abundonrn2nt. 

SOJ112 nE:sts had partial egg loss. t·~ockingbir·ds lost one egg from 

each of fuur clutches; the r·emairl"ing eggs in those nests sucr.essfully 

hatched. Threo of the5e losses \·1er·e attr·ibutod to ·infcrt·il ity or· 

failure uf thr: eu·~~ryo to (~evelop~ and in the remaining clutch, one 

e 9 g d i s i' p ~\ c- t1 red • 

Bro·dn Tllt'o.sher·s had a higher loss of i11dividual eggs. Ten eggs 

\·Jere lo~~t from othen·Jise successfully incubated clutches. Five of 

the~e losses \-Jere 0.ttributed to infertility or fnilur-e of the embryo 

eventuc~·tij' disdppet'rc:d frum the n2st. It had started to rot e1nd 

one o r t h 2 <.; d ul t s a ~ p t1 r e n t l .. v r 2 P:\1 v t: d i t f tom the n e s t . 

r·~ e s t 1 i r! 9 s u c c e s s 

ror purposrs of analysis!; each nestling was assigned to the 

month in \·Jhich most of its nestling period occurr·ed (i.e., a bird 

hatching or, 27 June \·;ould be considered a '-luly bird since the 

majority of its nestling period occurt~ed during July). The number 

of nestlings present each month and their mortality are in Figures 

3 and 4 .. 

Nockingbirds 1n 1975 sho\'leu little var'iation in the number of 

nest 1 i ngs prest:nt each month ( Fi gurc 3). Bro\·Jn Thrashers in 1975, 

ho._.Jever·, had fe\.,rer nests in P.pril and r~1ay than in June and '-luly. 



13 



Figure 3. Number· of Mockingb-;rd J;estlings present each month a.nd 

their· eventual fate. 
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Figure 4. Number of nestling Br-o\ 'n Thrashers present each month and 

their eventual fate. 
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Nar·e Brown Thrashers were present in June than at any other time, 

at1d their numbers gradually decreased throughout July and August 

( F i , : u r~e 4 } . 

Althotgh 1974 data are included in Figures 3 and 4, they are 

pro' ar_.ly less reliable indicators of breeding rates for each month 

b· ·ca• -c of the m ~ tfrods used in locating nests that year. 
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13ro·,~n l !tt-!"' rs had a higher mortality than did Mockingbirds. 

!J r 1~7 1! and 197!) 41~ and 46% of the f·1ock·ingbird nestlings fledged, 

re{·pec··. i 'el ' . lnis compares with only 22% fledging success for 

B ·. ~n Thr· sher'S in 197 4 and 13% in 1975. Some of this difference is 

pr ·tab: _y au · ro B1~ow ~1 Tnrashers ne!;ting later in the season. In 

both s, .cie· la~e nests were less successful than early nests. 

The ·efo , e! s i , c. moro B o · • ~ Tit rashers nested 1 ate in the season, a 

lar'g , p;;·rcn L ~ of them NnS subj'c·i ed to the increased mortality 

~ .. J a i ~, n . e d b)' both spec i e s 1 a te i n the season • Th i s i s on 1 y a 

partie 1 e ~olan~~ion hc\l: v~r:. since a monthly analysis of failures 

coupzred wi~h su~cesses showed that Brown Thrashers had consistently 

low(~·r flt:-dging rt1+ s (see Figures 3 and 4). 

A pos~ible factor which could contribute to low Brown Thrasher· 

fledging rates is that th~ species occupies a habitat that is not 

optii.lum for its nesting. As mentioned earlier, Florida represents 

the southernmost extension of the Brown Thrashers breeding range. 

Behavioral differ'ences in the two species may also be an 

importt"lllt factor· associated with nestling mortality. Mockingbirds 

were more secretive at the nest site than were Brown Thrashers. 
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l~ock·i ngbi res usually did not ma.\:e their presence knoVIn unti 1 I got 

c l ns c~ to the it nests. Eve:n then, thci r prates ts \·lc:r·e 1 ess voci fer-

ous thD.n those of the 8ro\·n1 ThrC1sher'. BrovJn Thrasher's usual·iy 

b2gan scolding as soon~~ I arproochcd the vicin·ity of their~ nest 

s i t c . T h cy con t i n u e c1 t h:; i r l o u d p totes t t"t s 1 on g as I \;tis ·1 n the 

a rE-; a ~ I t ·i ~ p a~ s i b 1 e t h a t t h 2 1 o u d s (: o 1 d i n g s 2. n d v i go r o us act i vi t y 

0 1 c r t e cJ pot e u.l~ i a 1 pre d a to r s to the 1 c c v. t i on of the ·i r ri 2s t s i t c s • y 
1 

die! not obscr\'c the ree!ction of eith~:?r species to other" tf1an a hum~.n 

mor2 l i kc ly to he come a gi ta ted and d ·is p 1 ay be fore~ i nt r·uders cthc·!"' 

thun hum::.n~.. Perhaps I ~:1c k i ngbi l"dS a r~ more habituated to humans 

than are Dro\·.'n Thrashers. 

j'cJrs (Fi~t!rc.~ 3 and 4). Flocg·ino succe~s in f·1ockir.gbirds for· ~·1.pri1 

of 197~ 0r~d ·1975 WJS 66:~ and 93%~ respectively. In Groh'n Th:--ash~rsj 

the survivcll rate for April of both years \·las 44?~. The fledging 

rate for· f·1ocl~ingbirds in t·iay of 1974 \vas 83;~; in May of 1975 the 

rate v1as 50;,.. Gro\vn Thrashers \vere successful 71~b of the time in 

t·~~Y of 197 4 and 29~~ of the time in May of 1975. Apri 1 and Hay vJere 

the periods of highest sul·vival for· both species. The lovter mean 

success r·ates i r. June and July may· have been partially caused by the 

on~.et of peak Bro\'ln Thrasher br-eeding. An increase in BrovJn Thrasher 

br~eeding \-Jou.id raise the total nu~1ber' of nestlings requir'ing food, 

as \·te71 as incr·easing a pr·edators chJnce of develop1ng a search 

image fCJr u com;non prey item.. No r~ockingbirds fledged in June of 
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197Ll~ but 54~j fledged inJun~ 19/5. ·rhc dcc·l·ine in Br·ov~n Thrasher 

surv·i vv 1 \·:a.s rnore preci pi tou~. Only l5j~ of the Bro'.-Jll Thrashers 1 n 

June 1974 f·ledged .. Hone flrd:Jed in June 1975. In July 1974, 

r~ockin:jl)itd SUl"Vivo.l incr·eescd to 867~. Hn\·!ever) in July of 1975, 

no f·1ockingbirC:s surviv(;d. I-~o Cro~·n1 Thrashers surv·iv?.d in July of 

197!~ al1d only 6:~ s urvi vect to ·::-12dgi r:g ·in july of 1975. Thr·ee eggs 

in a Brovtn Thrasher n'=:st liu.tc..hed dur·ing f~ugust 1975. These v1ere 

thr only hll~ust ne.;tling~; ·!otn1d, and al·J v:-?re lost to predation 

e il r 1 y i n t h c-: n e s t 1 ·i r 9 p c r i o rf • 

Ncs tl i nJ l-'.orta 1 i ty 

I at t r i b u ted 0.1 ·1 n·:=s t l i ;1 u 1 o s s 2 s c: i the r to pr-e d at i on or 

<..-: ·v ·-·,· -r I,.. ·1 · --~-·r~· ·c -·~ ·c · '''"'_.] 1···· _,..., ~ 1"cal""-h .J..h,...., "' -,,...,·n,., ,-~y...;,-..., . .,-, \... d I tl l V l • I { II 1:-' .:.• L. I f I,; C• ! J fJ ~ d 1 r_: l• : I ~I.,).)\...! 1 1..__ 1,1 1 l.. 1 \,;. ._ •, '~ 1 1 1 ~ )-• • , v , 

to it~ disa~·r~.:arnncc, -:t \·:as consid2r-ed lost to predation. Nestlings 

\ w' h i (. h S h CJ\ / C d fl n Q b V ·i 0 US Q (:: ( i l f1 e i I) Ph)' S i ( (} 1 C 0 n Q i t i Q !"} P r 1 0 r t () t h e i r 

d·isappccn-0iiC·~ v1er-e cons·ider·e:d victims of starvation. Pr·edator·s 

typicu'lly d~d r,ot 1cave any cvid2nce of their presence. Egg shells 

\·:ere found in thr ~2 nests. In one of these, Gr'ea t Horned Ov-11 (Bubo 

_vi r·g_5_!]_1 anus_) feathers \vere found in the nest. !\ snake t}~a i 1 led to 

t1nd from a nest treG \·!here 3 Mockingbird nestlings disappeared. 

Predution \lJJS the chief cause of nestling losses in both years. 

Star v a t ·j on \'1 as a neg 1 i g i b 1 e factor u n t i 1 June a n d J u 1 y ( F i g u res 3 

and 4). One ~iockingbird out of 54 individuals (2~~), and t\vo Bro\vn 

Thrasher-s out of 32 (6%) starved in April and Ma .. 'l. These three 

incidents appeared to be caused by parental abandonment. The number 

of nestlings lost to starvation increased to seven in June; five 
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were BrO\'ln Thrashers (12.5%) and two were Mockingbirds (5%). 

Starvation was highest in July .. This was especially true in 1975 

wh~n six out of 16 (37%) Brown Thrashers and 18 out of 18 (100%) 

Mockingbirds starved. Furthermore, six of the nine Brown Thrasher 

losses in July 1975 which were attributed to predation occurred 

prior to the age where starvation is usually manifested. If these 

nes lin£~ had not disappeared early in the nestling period, they too 

may ha ·'e succumbed to starvation. The continJJed attempts at nesting 

in July 1! 75 wet"e unexpected in light of Ricklefs • (1965) statement 

tJat: 11 tis theoretically possible that not one nestling would end 

up vell fed in extremely hard times, but the birds would not be 

1 ike ly to br·eed under such circumstances... It is poss i b 1 e that some 

of the n stlings whose deaths were attributed to starvation may have 

been - ~ t by a predator, but the birds were in deteriorating health 

and I do not believe they would have survived in any event. The 

increaS £< starvation in July 1975 may be a result of the following 

three ~~tors: (1) Fly larvae, which parasitized nestlings of both 

species thro ,_, ghout the season, became a wo1-1se problem as the season 

progre ~ sed. Several of the parasites removed from a nestling 

Mockingbird were identified as Philornis sp. Allen and Nice (1952) 

found similar parasites of Purple Martins occurred only late in the 

season. I do not know if the increased parasitism late in the season 

in this study was caused by the poor hea 1 th of the nestlings Ot"' if it 

\'las an i·.1portant factor contributing to the poor health. Both may 

be partially true. The effect of ins~ct parasites on birds has been 



discussed in the literature, but with little agreement as to its 

effect on survival (see Hicks 1959 and references cited therein). 
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(2) By July, the adults are beginning to molt, placing added energy 

demands on their systems. At least some species cannot feed 

nestlings and meet the added energy demands of moltinn (Kendeigh 

1949s Pitelka 1958, and Morehouse and Brewer 1968). Michener (1953) 

found thr t r.ockingbirds in California began molting by midJu1y or 

early August and had completed the molt by October. Also, many 

Bro\!n Thl"ashcrs had several of their tail feathers missing late in 

the season. (3) As a result of changing honnone levels, adults may 

hav~ b~gun to lose interest in their young late in the season. 

Although these factors may have contributed to the increased 

starvation l1te in the season, the m ~ch greater number of birds 

starvir1g in 1975 indicates that yea~ly fluctuation in food avnil

ability must be an important factor. 

July birds of both species in both years tend to weigh less 

than their counterparts weighed earlier in the season. This 

difference is especially great in 1975 (Figure 5). In 1975, 

Mocki ugbi r'ds were heaviest in May fo 11 owed by Apri 1 and then June 

birds. None of the July birds survived beyond day eight. Brown 

Thrasher nestlings in 1975 showed - similar trend. April nestlings 

were heaviest followed by May birds. June birds did Nell until day 

five, at which time their average weight began to decrease. All 

June nestlings were lost to predation or starvation. July nestlings 

were the lightest. 
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rig ure 5. A comparison by month of t;1e mean doily \'leigh ts of 

r.estling t~ockingbirds in 1975. (Numbers in ptitenthescs 

represent range in sample sizes for ertch month). 
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Unlike 1975 birds, July 1974 nestlings did not always weigh 

·less than tl1~ir courY~crpnri.::. fr·om t-::ar·lier months. Mockin~Jbirds in 

I·~'.~/ of 1971+ \'Jere unusuc:l.ly small c nd did not cut\~e·igh July birds 

unt ·; 1 i.he tenth day. The U11us ua lly l ov1 a ver·a ge v1ei gh t of ~iay 

t:estl·ings was cuused by t£1ree nestlings from a single nest .. This 

~est was locJted in a small orange tr2e near a research trailer. On 

the fo1Jrth d:1y of th~·! :lestling per·iod~ the adult v:as frightened off 

t!ll.: r1cst ':.'her J r0S20Y'Ct~er left the tr·ai let"' at 0200. Follo\·!ing this 

1• l .. 1• It •1 + • l1.., ..._ ... - r :... , ih~ ncstlinss gained no V!2ight until day seven. These 

r' . s ·: 1 .,· )' l 
I C. ~ . I ~i ~ r. ~ t~ r. o t f 1 Ad u e u n t i 1 day 1 5. This was the longest nestling 

peri Dd I r-cco:'d2d fa:"' a Hocki ngbi ~·G. Simi 1 ar cases of temporar·y 

~,:;:~~don1n2n"L hJve been reported for Vesper SparY'O\·ts (Pooecetes at~amin-
------~--

nrv.·Jn Thr·asl:~rs in 1q7£.1 had similcar· mean weights for each month. 

July bi r·d~~ cii d not \\'ei gh less than the birds from other months. 

Ho\·Jever, cJ 11 July ncs l i i ngs i,·JE: re l oc:; t prior to day five, \rlhi ch is 

the: dC!y \,'hen most nestlings first showed signs of starvation. 

Asyncbronous Hatching 

Async:hroncus hatching has been reported for many avian species 

and is bel i c ved to be an ·immediate way to adjust c 1 utch size (Lack 

1954, Rick 1 r: fs 1965}. I r. asynchronous hatching the eggs do not 

hatch at the same time. Theoretically, the nestling from the last 

t'D9 to hatr.h is smaller' and less able to· compete \vith its larger 

nest mates. During periods of food shortage, the smaller nestling 

starves t{; death \-;hi ch reduces the energy demands on the parents. 
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A 1 ihousJt I v·i sited the nests once a clay, I frequently observed 

asynchronous hatchit19 ·in both specic;s in both years. The greatest 

degree of hutchi ng synchrony occurred in r~pr'i 1 and l·1ay broods. In 

the s e P10 n t h s ) h ct t c h i n g u f the e g Q s us u a 1 -~ y occur" red \\1 i t hi n o :1 e or 

tv,.o days, a 1 though one [•1ock·i ngbi rd clutch in Mo.y 1974 c:;.nd another· in 

1,1ay 1975 tequited three days to hatch. None of the t-\pril or· t~ay 

clutches sho\·;ed brood reduction. Even \·lhen the younge3t nestling 

\-JuS tv!o days behind its siblings, it \'leighed near·ly the same as its 

older' nest r,utes at a given age. The most asynchronous hatching 

occurred in June. Most June clutches required three days to hatch; 

one Mockingbi1~d clutch in June 1974 required five days to hatch. 

There were thr·ee r~ockingbi rd nests and two Br·ovJn Thr·asher nests in 

June \''here asynchr-ono~s hatching may have r·csul ted in brood 

reduction. The June ~1ock i ngbi rd ne:.. t in \~lri ch the second egg 

req··ired four· additional days to hatch resulted in brood reduction~ 

T h e s mu 11 e r· b i r d d i e d the da~·' after i t hatched . The n e s t con t a ·i ned 

a third egg which disappear-ed on the same day as the nestling. The 

reason for the large difference betv·Jeen the hatching times of the 

eggs in this n0.st is not kno\'ln. The clutch may have been the 

product of t\-JO ferr.ales who deposited their eggs at different times. 

In another t..1une ~~ockingbird nest, the snEtller bir·d \vas one day 

younger than its nest mate. This nestling consistently lagged in 

growth ~nd remained in the nest at least three days after its nest 

mates had fledged. The bird disappeared on the four-th day. vJhen I 

1 as t visited the nest, the nest 1 i ng ~1as s ti 11 under'deve 1 oped but 
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active. This nestling probably fledged, although a predator may 

have takPn it. In the third Mockingbird nest, the fourth and last 

ha'ched nestling was only one day behind its siblings. Although 

this nestliRg did not weigh significantly less, it disappeared on 

the third day. The three remaining birds survived to fledging, 

but were lighter than average. A similar instance occurred in a 

Brown Thr~ her nest v1hich contained two young. The second egg 

hatched one day after the first. The younger nestling fell slightly . 
behind on day four. It continued to lag behind in growth until its 

disap, ~arance on day six. Its nest mate disappeared on day eight at 

which time tne bird was above average weight. In these instances it 

seems possible that the younger nestlings may have been taken by a 

pr'edato ~- \-;hi ch took only one nestling at a time. Another instance 

of brood reduction occurred in a Brown Thrasher brood of four young. 

Two of the young hatched on the first day~ one hatched the fo 11 O\~i ng 

day, and one hatched on the third day. The youngest nestling lagged 

in development and disappeared by day five. It had weighed only 

7.9 g on day four. The nest began to deteriorate on day five. When 

I returned on day six, I did not find the oldest nestling; the next 

oldest nestling remained in the nest, and the youngest surviving 

nestling was found hanging from the crotch of the nest tree. Its 

neck was Ladly cut aud its weight had decreased from 25.7 g on day 

~ive to 19.7 g on day six. I put the injured bird back in the nest. 

The fo11oNing day, the injured nestling was in the nest dead. Its 

weight was 17.5 g. The only surviving sibling was on the ground 
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Le 1 Oi·: the nest; its weight had decree~ sed frc·m 27.7 to ;:6.6 g. l 

put th·i s young b0c k in the ncs t. I found the bird on the ground 

aguin on duy eight. Its \·;ei9ht ho.d in crf:as ed to 27.8 g. I r·cp laced 

the df~ter·i ora ted ncs t \vi th another' lljocki ngtd rd n~s t th& t had been 

used earlier· in the season. ·rhe s t•rvl· \j"i r r· ,-, :-:.•'::' ·'-11" r- 9 
'-t • I ~-J ' I ... ~ .J (., I '· put ·j n this 

nest. By day nine, its weight had increased to 30.1 g. The bird 

appeared healthy, but it \·las under·s·i:~ed and its leg.; V!rre v/eak. 

Unfortun.~ te ly, \-Jhen I returned the fo 11 o~.·.:i ng day the second nest 

had fall~n apart; the l~st nestling was on the ground dead, 

appilrently a victim of starvation. The above might indicate that 

adults \·Jill continue to feed nestlings on the ground~ but at r·educed 

rates. Conversely, it is possible that the nestling \vas on the 

ground for only a short period of time before I found it and cou1d 

nta in ta in its \-leigh t without being fed by the parents for that ~er·i od 

of t i ,,.,e. 

Asynchronous hatching occurred in July for both species, but 

clutch~s requir·ing one day to hatch \-Jere common; onl)' t~·Jo clutches 

required t\oJO days to hai.ch. Four Bro\·Jn Thrasher and s·ix i\1ockingbi }"d 

nests in \luly had brood reduction. In all but t\·Jo of these, one of 

each species, the first nestling lost was not the youngest, and in 

a 11 but one of these, a 11 other members of the brood wer"e eventually 

lost. Th1s r·cmaining nest contained thr'ee eggs, but on1y two hatched. 

The youngest nestling W3S probably over one day younger than its 

older sibling. It weighed 4.1 g on day zero, 4.7 g on day one, and 

had disappeared by day t\vo. Its nest mate fledged on day 11. The 
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b ·i r d \\' e ·j ~J h c. d 4 G . ·l 0 on du. y 1 0 . 1 t. \·/a s o n c of t h ~ he a v i e s t n e s t 1 ·l n g s 

for th~1t. V.QC:. The d'2cre0se in asynchrony during the month of July 

\·!as u.12x~~~~ct ecJ :; i nee July, u~: 1 east in 1975, \\'as the time \·Jhen n:ost 

n~s t 1 ·i ngs ~ tox·ved. The: a l'ov E.~ seems to indicate that c.synchronous 

Jljock·in~Jh!rds and Br·o\·.'n Thr~tsl,~rs during per·iods of 1c\·J food C.\'ull-

abi l·i ty in centr·a 1 r·t or·i da.. 

Des c t, i r t.-i on o f r \ c s t."l i n g s 

D=~_?_s.~~~-= r~iuckinguird and Brown Thrasher nestlings closely r·es~mb1e 

each otl u~ r vt. dr1y zer·o. B rm·nt Th rashers ave ra9e s 1 i gh t ly he a \/i er in 

\·le·i~!!1l~> but the difference is net r'eadily discernible. 

lhc ncr~:al p-T:cl·ylos·is of tf:e t\·to spscies is quite similar .. Both 

p o s s e ~ ~. d c ~· .· r1 i n the cap i t a 1 , s r i n a 1 , v e n t r' a ·i , c r u r a 1 , h u me r a 1 , c1. n ::! 

fcl:::\1"'<..1 tr2c ts. TLc doun in the capita 1 tr·act for;,1s a r·l ng around 

the crown of t'1e head a:~d is confined to the fronta·l, super·ci"linr·y, 

"'llncl b·l(' (:\ of t'·") orr,· p·: -·;ll rng,·ons \.~ I • v. .l ...:.. I I~..; . - - l 1.. .... c; ' I • f\ r 0\'1 of do\t:n occur-s a 1 ong the 

~ye1id. Tire spinol tract cantu.ins do\vn in the dorsal and pelvic 

r c g i on s . The vent. r· a 1 t r ll c t con t a i n s do\·:~! i n the a b d om i n a 1 and 

poster-; or· vcntt·a 1 i'egi ons. The amount cf do\~n in the abdomina 1 

re~ion will usu3.tly distingtdsh the t\-..'0 species. t·~ockingbirds hc.ve 

dov;n along th2 enti rc length of the abdomen, \·lher·eas the do\vn of the 

B r O'd n T h r· as net" i s ty p i c a 11 y l i m i ted to a few tufts on the p os t e r-i o }" 

por·t ion of the abdomen. Tl~e ca udJ 1 t rae t us ua. lly consist~~ of t\vO 

tufts of do\·Jn; one on each s ·j de of the a rea ~Jhere the under tu ~ 1 

coverts will appear. Down-like structures attached to the tips of 
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the? not yet v·i~·ible rcctl··ices ar-c frequently rrcscnt on this day, 

!Jut o c cas i on u ., 1 ~/ do not a p r: e a r u n t i l the f i r s t or~ second day . The s e 

dc:·~n-·1 ike s tru:tur·es are dc.rker and more \·;i rey 1 n texture than 

typic u ., dG~Jn. The:y HFJY }'c~ present the vcr·y minute and 11 ex as per·at i ng-

ly \·criciblc" feather structures V!hich ~Jetr.crbee (1957) observed on 

t tr ") ... ~ l r I .; ., 0 ('" • ~- r 1 r n C ..~.- r 1. C 0 (" ' ll.;; I l: • ~. ·-· ,') 0 I ' -! \...: L I:.. . ; • The occo.sinnal appearance of these 

struct,_~r·cs on c';1ys one ar:d tvJO is attr·ibuted to their being pt~Shf=:d 

tf. ro~'Slt the ~kin by deve 1 oping r·ectri ccs , S truct ur'<::S simi 1 a Y" to 

thcsr~ crC! oftt..n found in the primary region of the alar- tract. Oo\':n 

in t;lP l·,un:e.·al trc:.ct occurs in the axillary (scapular) and marginal 

c. o v c } ·t ( u i n a r ) reg i on~ . The crura 1 t r' act appears as tv10 par· a 11 e 1 

Tt I • f ~ J • 1e s1~1., o .... ct.l ~pec1es is pink on day zero c.nd there is "iittle 

diff~rencc tc:~·r·Jccr; the c.u 1or of the dJr3al and ventral surfaces. The 

color of the bill and legs differ·s in the bo.:o species. These ~true-

turcs aY·c mort! pink it1 'Lh2 Grown ThroshC)':, \'.'here0.s the bill of the 

Mockingbird is more ye11o~ and the legs are more flesh-colored. The 

oral flunges c.r·P. useful ·in distinguishing nestlings of the tv;o 

species. Both ~pecies possess lar·ge flanges~ but in the Br·ovJn 

Thrasher·, th2y are much \vhiter than the bright yello\v flanges of the 

t·1ockingbircJ. The n~outh lining of both species is a br~ight yello\\1-

orange. 

The nestlings are typical altricial young. When lying 

undi s tLn·!.J~d ·in the nest, both species r·es t on their abdomens with 

their heads flcpped for\·.rarc.J. The legs ar·e not used and the bird 
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Both species b~g indiscriminately at anv disturbance; they 

often 90p2 for· r,o apparent reason. \·Jhcn gaping, the birds raise 

their ilt.lads straight liP and extend their necks as much as poss·ib1e. 

They usually rcnr-t·in r·csting on their e11Jdomen 51 but they occas·ionally 

pus h t hems e; 1 v e s up u n t i 1 t. hey are res t i n g on the i r l. a rs ·i • The 

bi (c]<.) frequently attempt to use their· \'rings \·then pushing themselves 

up int.o th0t position. It is not unl:sua.l for a nestling to fall 

ontu its bacl: fror;l this bc9ging po:.·ition. ~·:hen this hvppens, the 

nest·l·in9 u.-;u~ll·!~' co11tinues to beg. If the bird dee~; not lose its 

bali.!nce and tOPi)le over, it \'Jill rer;:C'lin v1ith its neck extended and 

mouth open unti 1 ·j t tires. Soft peeping sounds are uttered almost 

C " .... 1 .; ,... 1 • "' • • r· 1 \ r h \ · -!· 
1 

• r.J 
.L'all.llii.IVll...) 1.; l.J ~~~._ r ,.. . . 1 , • l~ - _,_ .... t ......... u' \I __ •• 

1
"'1 .... 

, \.:. h I j - ! I <.: \...\.... I It 1 ,T \I U I 'j • 

r~est1inSJs at this age show no fcC1r and etPP2;'Jr totaily una\lt~te 

of t h c i r ~ •J r r o tn 1 d i n g s . I f p 1 ace d ·j n C:ti 1 u n comfort a b 1 e s i t u at i on , 

only <1 fe\·,' i ndi v·i duals cou1 d right the?mse 1 ves. 

P.C!Ys Q!2.£_ and _}'\':D: Ther·e is 1 i ttl e change in the be:-havi or or appear-

anc~ of the birds. They are slightly larger and appear fluffier. 

The skin of the dor·sum is mote red, pr~obJbly as a r·esult of develop-

ing dorsal muscle ~asses. The developing feather tracts are more 

vis~bl0 through the skin~ The wings are scalloped along the rear 

margin indicat·it:~1 the location of future pr'imar·ies. The developing 

remi ges form a da ~'k ·1 i ne beneath th c skin. 

BehaviorJlly the birds have changed slightly. The chief 

differE·nce is in their incr·~·ased ambulatory abilities. Birds when 



placed on a flat surface can crawl, using the wings and feet for 

pushing and pulling. The movements are uncoordinated and lack 

direction. The nestlings frequently open and close their toes. 
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Day Three: By this day, the nestlings of both species have increased 

considerably in size. Mockingbirds average about 14.3 g in weight, 

whereas Brown Thrashers averaged about 15.9 g. Most of the pterylae 

are visible and in some nestlings the underlying feathers have 

emerged through the skin. The eyes of some nestlings have begun to 

open. 

There is little change in the behavior of nestling Mockingbirds. 

Bro\'ln Thrasher'S, hov1ever, are less active and in some cases more 

discriminating in their begging response. This might be associated 

\'lith opening their eyes. Hoyt (1957) found that \"loodpecker nestlings 

would no lot ger gape towards an offered finger once their eyes 

opened; pre~ umably the birds could see what was being offered to 

them. 

Both species, when placed on a flat surface, would scoot about 

by propelling themselves with their wings and legs. 

~Four: Increased feather development has occurred. Mockingbirds 

continued to beg indiscriminately, and the soft peeping sounds first 

heard on day zero are louder, especially when the nestling is first 

disturbed. Brown Thrashers are less active and more discriminate in 

their begging activity. 

Day Fiv~: In both species, most of the feathers are now protruding 

\4/ell beyond the skin. r~any of the feathers are beginning to 



un~heath. This is especially true of the feathers in the ventral 

tract. 

Fear was displayed in some nestlings. Birds when startled 

V'ould chirp 1oudly. A behavior \'lhich Rand (1941) termed ujuvenile 

defense .. was first observed in both species on this day, although 

32 

it was more common in Brown Thrashers. In this behavior, the mouth 

was opened widely as though gaping, but the head and neck instead of 

being s ~ retch r d out, were pulled into the shoulders. Rand (1941) 

found that Curve-billed Thrasher (Toxostoma curvirostre) nestlings 

frequently adopted this posture when confronted \'lith a fearful or 

ambiguous situ ~ tion. Similar situations elicited the behavior in 

both ~\ ckin~b · t d and Brown Thrasher nestlings. The behavior 

a · p ~ a red ~o be associ a ted \tJi th begging s i nee it \'Jas not unusua 1 for 

a ~ tling t go directly from the juvenile defense posture to the 

gaping po:,trle. Furthe more, if something, such as the end of a 

pe ~cil, was o fered to a nestling in the juvenile defense position, 

it could al11 · :· t always be induced to change to the typical begging 

posture. Sometim~s it was difficult to distinguish between juvenile 

defense and begging. Despite cccas i ona 1 juvenile defense displays, 

most r~ockingbirds sho\-led no indications of fear. They frequently 

begged almost continuously~ even while being held and measured. 

Brown Thrashers were less a.ctive. They usually begged briefly when 

first disturbed, but quickly ceased when I lifted them from their 

nest. OncC:! removed, they frequently pu 11 ed their' heads down between 

their shoulders and held their tightly clenched feet close to their 
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t'Jrs. rrcqucntly they rcnE!ined ~.tationl:lry ·in this position \'Jith th9 

exc:eption of constu:1t clasping and unclasping of their toes. They 

s o:11e t ·j PX~ s r· em a i ned i n t h a t p o s i t. i on e v en w he n r o 11 e d onto the i r\ s i des . 

Dax __ .?J~i= Tf1e feJthr:r~. of both species continue to fray~ the body 

feath~:rs sho~·J the gre~test amount of unsheatt~ing. "Y"he renr!ges and 

rectricc~s o.re sl·i9ht.ly frdyr:d at their- edges. The bru::,in coloration 

of th2 Br"O\·t,l Thraslter and the gray col oration of the f·'LJcki ngbi rd are 

obvious. 

The J'(Hing of both spec: ·\ es h udd i c in the nest c:.nd grasp the nest 

linin£i. This occurred esp2cially \·Jhen the parents \·Jere scolding. 

I·1ockir.gbird~; frequently appear-ed ambivalent~ seemingly unable to 

dec i Jc \·JhctiJEl~ -Lo crouch or- beg. Bro\·Jn Thrashers j though more 

l·ikely to ctc,uch thar. ; .:o:k~ngbir·ds, 'IIere less like.ly to gr'asp the 

nc;s·t lir;i'l;t. ;~oct:ir._j~·drd: b~gJr. to discrirninate in their begging 

r·e!;:~on~!~, although not a11 individuals did this. 

DZ1.V Seven: L·ittle chc:nge in behavior Ot' development \':as noticed. 

The rem1ges still remain lar-gely sheathed. The nestlings• ability 

t0 sit \'/hen placed outside the nest is gr-eatly improved; their legs 

l'ilr·ely spr<Jddled out to the sides as was common in younger birds. 

P!~~i..£!~ 1: T h i s i s the fi rs t day e i the r s pe c i e s co u 1 d perch , even 

though it \·Jas poor· ly deve 1 oped.. Not a 11 i ndi vidual s cou 1 d perch. 

Brown ThrashE!rS sho\'/ed an increased tendency to grasp the nest 

lir.in£1. Pr·io~·· to this day, grasping the nest lining \o.tas mor~e 

typic0l of ~1ockingbirds. Several ~~ockingbirds exhibited both escape 

bchavi or· and \·ti 11g-fl as hi ng. The two behaviors corrrnon ly occurred 
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together, although the nestlings occasionally wing-flashed when they 

\'Jere weighed. Brown Thrashers usually assumed the freezing position 

rr.e 1. L i one d e a r 1 i r:: r • 

Da_.Y- Nine· The 1·emiges and rectrices show considerable unsheathing. 

The d:!g\"ee of unsheathing varied greatly, but the eighth primary in 

Mockingbirds averag d 4.7 mm of unsheathing (N = 54) and the eighth 

primary of Br·own Thr·ashers c veraged 5. 7 mm of unsheathing (N ::; 23) . 

\~h n given t ~ ·2 opportunity to perch on my ext~nded finger, some 

indivit uals of both species showed considerable balancing ability, 

whe s others tended to slide to the side of my finger . Some Brown 

Thra~her and t· Jo ckingbird individuals became motionless when r·emoved 

fr tho nest. \'ing-flashing and escape attempts \-/ere common in 

~·.~ 't ng ir' . ro\·n Thtashers were less likely to attempt an 

es r .· ; I never observed them to rling-flash. The young of both 

sr· c·ns we ·e qu:te vocal. Both species chirped frequently, 

espe ~ ially in conjunction with wing-flashing or juvenile defense . 

One young ~1oc ingbird squa\·Jked loudly when its escape attempt was 

th\ arted. lhis incited the parents, and attracted Common Grackles 

(.Qy_iscul us guiscula) \'lho joined in scolding me. This was the first 

day I observed individuals of both species to preen their breasts. 

Horwich (1966) observed preening movements on day one and actua l 

breast preening on day three in Mockingbirds. 

Day Ten: The birds at~e we 11 fea thet"'ed . Feather quills are not 

readily visible as the layered effect of the plumage conceals them. 

A two-tone chirp given by a nestling Bro~>~n Thrasher was heard for the 
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first tin1c. It attr·acted the attention of thE:·j parents as well a.s 

sc~vcral ncarl;y Co!,1lllOn Grackles and Blue Jays (Cyuno~_i_tta cristato.) .. 

This \·Jill be th2 last dv.Y in the n~st for many of the birds, although 

some v;·i 11 not fi erlge fe:t en~, t\·Jo, or· uncommot1ly n1ore days. 

t ~ e ~~ t 1 i n g G 1, U.'l l. h 

The 1·r~sults of st2tistica1 analyses of v;eights ci_nd measutements 

are prc:jented in TalJles l th;ot!gll 51 a.nd Figur'es 5 th'r"ough 8. Hatch-

·; nc; r c~Y \ .'(lS tc nru::d day zero. The avera gc VlGi gh ts of r~oc k i ngb i r·ds 

( ;-J = ~J5) th~ evc;t"ti ng of h~·~chi ng \~ta:; 4. 7 g. Bro\vn Thrashers (N == 64) 

aver·aged 5.3 g. Hatchino cL.:y weight var--ied considerably among 

t
, . 

n es , 1 n9s . This variation is at least partially caused by differ-

encc~~ in ·t:he actual hu.tching tii1~e of the birds. The bil~ds gr·evJ 

fai;/'1y rapidl.J' ~nitially, but gt~o\·lth grc.duaily t3.pered off ne31 .. day 

scvr:!L Fl eL~yi ng of both sp2ci es typically occurred between days 

nine ond 12. 

~·ianus, culmen, eighth primary (r > .. 95), and flanges (r > .86) 

were positively cor·related \·Jith \·Jeight. Some vatiation exists in the 

slopes of the ~ Jm2 parameters during different t·i me periods. Si nee 

higher- slopes indicate that a given pur·ameter is larger relative to 

the \\~eight of the bird and smrtller slop~s indicate that the parameter 

is smzt.!ler· r·e1ative to weight, it seems possib'le that some factor 

must be responsible fot' the difference in ratios. One possibility is 

that weight, which is probably more sensitive to the amount of food 

received than are the other· parameters, is likel..v to be lower rela-

tive to the l·inear paramctel"S during periods of low food availability. 
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S 01110 r. r c den c c for i hi s p o s s i b ·j 1 i ty i s o btu i ned by c a 1 c u 1 at i n g 

, .. egr·c:;~ ·ion 1 i ncs for one r~1ocki ngbi rd and one~ Brown Thrasher \':hi ch 

sho\·Jed cvi de nee of severe s ta rva. t ion. The we·i ght-manus regression 

1 i nes obtai ned for these i ndi vi duals have slopes of . 78 for t~ccki ng-

bir·ds u.nd .57 for· Bro~-;n Thr2shers. Doth slopes arc highet t~tan 

tho s e o !J t u i n c d us i n g the aver a a e \·/ e i o h t a n d manus : en q t h of 2. 11 the 
~ ~ ~ 

birds meo.surerl. This supports the belief that weight 1s mor-e 

sc~verely r·etatded than m2nus 1ength during periods of low food 

avi3.ilabi1ity. The v1eight-rcmi>: reeJression lines obtained fr·om the 

undcr\·J2iyht uirds \•!er~ also higher in both r\1ock·ingb·irds (1.4) and 

G ru.-~n Thras hcl .. S ( 1. 2) than in those obta ·i ned from a 1 i the b i r·ds of 

each species. Th2 \-.'c i gh t-ga pe r·egress -jon lines obtai ned from the 

(.25) e1nd Br·o~·:n Thrashc:-- (.25). However~ in the case of the \"Ieight-

cu1rncn regression line, only the undc;r'\·Jeight r{1ockingbird yielded u. 

relatively larger s1cpe (.16). More data are needed before any 

conclusions can be l'Cached, because the above slopes \\fere obtained 

from a s·inglc nesti·ing of eoci1 species. These \'ler·e the only serious-

iy under\'w'Pight nestlings in this study \·Jhich survived long enough to 

allow the calculdtiC'n of regression lines fr'om their· growth 

para mt! t(~ rs . 

T-te~ts wet"e pel"fori,ied to ascertain if there wer·e any signifi-

cant i ntraspeci fi c di ffcrences betv1een the growth rates of 1974 and 

1975 nestlings. Jn Mockingbirds, there \vas no significant differ-: 

ence in weight betwPen years (Table 1). The manus was significantly 
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1 ongc~r on duys zcr·o, t\·IO, three~ cH1d six thr·ough ten in 1975 (Tab-~ e 

G). Tl1e culmen (dL:ys one~ two, nnd five) (Table 11) a.nd the eighth 

pr·i1nar-y (days four through ten) (Tuble 21) \·Jere also significantly 

longer in 1975. If the earlier supposition is true that linear 

gro\"th ra r·0me ters u re r,orc r\~ 1 i ab 1 e than \·tei ght (i.e. , not as readily 

affected by r})Jnges i;1 the nutr·itional state of the bird) then these 

di ffcrGnccs in 1 i nGat mcas Ui"Cmen ts bet\·leen the _years caul d be 

ex p 1 a i ned on i.. h a t bu. s i s be ca us e f·1o c k i n g b i ~-- d n e s t 1 ·i n g s. i n 1 9 7 5 

starved rn:n--._· fr·equ~rtly thJ.n did 1974 nestlings. Therefore, the 

under.·.'r~ight young in 1975 \lould tend to decrease the average weight 

of 1975 nest l i r.gs more than they vtoul d decr·e2.se the average 1 ength 

uf th9 wing or· refTllgcs. The gape \·.ras significantly \'lider (days nine 

thl·ouuh ·11) in l~.llt1 (12l"'1~ '16). ~lhc gape frequently hegc:r, to 

decl'Ccse ·in s ·j ze l u ter- in s 1 O\·.'er· gro\·Ji ng n2s tl i ngs (Figure 6). 

Therefore~s:,hl.l1er nf!stlings typically had 1atger gapes late in the 

nestling period_ 

I compared the gro\·lth l"ates for the t\·Jo year-s on a monthly basis 

to deiermi ne \vhen the largest di ffeP~nc\.~ occurred. The average 

\·n~·igflts for April i\iockingbirds in both years were similar until days 

n i r. e t h r·o t; g h 11 , \~hen l 9 7 4 b i l''d s \v ere s i g n i f i cant l y he a vi e r ( Tab 1 e 

2). The manus (days six thr-ough eight) (Table 7), culmen {days zero, 

one and s1x thr'ough 10 (Table 12), and eighth primary {days five 

t h ro u y h 11 ) ( Tab 1 e ?. 2 ) , howe v e r , we r' e a 11 s i g n i f i c a n t 1 y 1 on g e r i n 

1975. The gape was significantly wider in 1974 on days nine and ll 

(Table 11). 
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Fi gurr: 6. A comparison of mean gape dP.ve 'I op.nent for a 11 1974 

Mockingbirds \"i th that of undersized nestlings from 

the same year. t Numbers in parentheses indicate 

s arnp 1 e s i zes ) • 
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t·1ay 10ockingb·irds tctided to be larger and heavier' in 1975. They 

\'leighed significu.ntly more on d2ys zero thr·ou~~h spix (TE'ble 3). 

Their manus \'las s i gni fi cant ly 1 onger (days zer-o through n·i ne) (Tab 1 e 

8), anti the culmen \·JuS longt:r (c:ays t\·:o thr·ough 1·1) (Table ·1~~)~ and 

thP. ei ghtil prima r·y v:.3:; 1 cngr.:!r on d~t.ys four i..hi'Ough ll (lo.b i e 23). 

The g a. p e \ ~' :1 ~ h' i d G r· oil d a .Y one i n i 9 7 5 and day 1 0 i n 1 9 7 4 ( Tab 1 E 1 8 ) . 

T h e s i 11 a 11 c r s i z G o f r ,1 u. y L i r d s i n 1 9 7 4 v.1 as 2. t 1 e G. s t part i a 1 1 y a 

result or r.r:stlinus fro!r: Nest 12 \·;hose slow grc~';·th tate was discussed 

co. r·l i e r. 

June nestlings \·,'etc approx·in~atcly thE- sa.~Ec: s1ze per given age ;n 

both ycr1rs (Tables 11, 9, and 24). The only significant differ-ence 

ccc~_;~··rin9 \·then the culmen wJs s·ign·ificantly longE:r on day seven in 

1 9 7 ·'1 ( Tub ., c: 1 ~ ) and t he g a p e \ ri de r i n 1 9 7 5 on c.i 2 y f i v c { T a b 1 2 1 9 ) • 

In Ju1:) t~ockingbirds from 1974 \~Jefe significantly heavier (da)·:. 

fi•Jr thr(lt.'CJh eight) (Table 5)~ h0d Cl. longt-:r' nwnus (days f·ive through 

eight) (Ttlhle 10), a longer culmen (days fOU\'' through eight) (Table 

15), and a longer eighth primary (days six through eight) (Table 25) 

tha;! nestl·ings me?sured in 1975. Ther-e \\'aS no significant difference 

in the ~:·idth of the gape (Table 20). These differences 1n size were 

expC!cted since all 19/5 July r·1ockingb~rds starved prior to day nine. 

Brown Thr2sher nestlings \·terc similar in size during 1974 and 

1975 {Tables 31, 36). liO\aJever·, 1974 nestlings \'Jere ht:avier on days 

t\~JO, thre2, and seven (Table 26)t had a lon~1er eighth primary on days 

t\·:o through eight ("fahle 46), and \vider gapes on du.ys seven through 

nine (Tab 1 e 41 ) . I do not be 1 i eve these d·; fferences i nd·i ca te a 
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ui ffel~cnce ·in the rate of g rov:th be tviC!f~n th~ yE.:a rs ~ bl; t ra thei~ a 

eli ffC' renee in the fonn of the gro\·J th curve s i nee the differences 

occur at the midole of the gr-o·.'lth curve; (i.e., nestlings from both 

yea r s a rc u r pro x ·i n:a t c ·1 y t h e sa rn c s ·j z e a t h a t c h i n g an d f 1 e d g i n g ) .. 

Apr·il Bro\,:n Tllrushers \·Jere also fairly sim·ilar· · in size (Table 

27 vnd 4?.) although 1975 birds had a s·ignifice..ntly longer mantJS (days 

z e r'o , t \·:o , a n d s even ) ( T a b 1 e 3 2 ) , a 1 on g 2 r c u l men ( day e i g h t ) (Tab 1 e 

37), and ll lonSj~r eighth rrimary (days seven thr·ough nine) (Tab·!e 

4 7). 

nay b\r~cts sho·.·sed no sign·ific~nt differ·ence l>et\·Jeen 1974 and 

1 9 7 5 ·i n c l n y me c.: s u r ~men t ( T J b 1 e s 2 8 , 3 3 , 3 8 , 4 3 , and 4 8) • 

July DJ_"O\'t'n Thr~shers were a·lso quite s·imilar (Tables 30, 35, 

a 11 j 50 ) , d ·i f f e r· i n ~l u r 1 1 y i n t h a i 1 9 7 4 n e s L 1 i JJ y s had a i on g e r c u 1 n :~ n 

(day four) (fable 40) and Hider· gupes (days zet'O and three) (Table 

t1 5 ) • l h i s ·i s s u i p r' i s i n g a t. f i r· s t s i n c e !I as w i th Mo c k i n g b i r d s , a 

·rargc nu,Hb2l"' of birds st2rvr-:d in July of 1975. Ho\~Jever·s as mentioned 

car·liel', starv~iiion is rar·ely manifested JJ:·ior to day five and no 

gro\·Ith compariso:1:; bet\·Jeen Ju1y 1974 and July 1975 birds could be 

made beyond tht"d: d0y since all i97tl bi1·ds vJere lost prior to day 

six. Even July 1975 Mockingbirds, all of which starved, did not 

differ significantly in gro\vth from July 1974 bit'\ds until day five 

(Figure five). 

I also compared the grov:th parameter·s of Mockingbirds and Bro~vn 

Thrashc·,--s. Brown Thl"'as hers in 197 4 VJC'~"e s i gni fi cant ly heavier than 

\'JCl"c ~1ock·i n~b·i rds at almost every age. Tht~ difference was not as 



great in 1975, but BroVIn Thrashers were significantly heavier on 

days zero, one, two, five, nine, and 10 (Figures seven and eight, 

Table 51). 
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Brown Thrashers had slower wing growth relative to their body 

\'Jeight than did Mockingbirds. In 1975, when the weight difference 

between the speciP.s was not great, Mockingbirds had significantly 

longer \'lings on days four through 11. In 1974, there was no signifi

cant difference in the manus length of the two species, but the much 

greater\ .. ight of the Brown Thrashers in this year means that their 

manu length was relatively shorter than that of Mockingbirds {Table 

51). This is ful~ther demonstrated by the slopes obtained from the 

\'/eight-manus regression lines for the two species. The slopes for' 

Mockin _ti,ds in both yea (.5~ and .60) were higher than those 

obtai n..;d for Bro~·Jn Tht as hers {. 47 and . 49). 

Bro\· n Tht-ashers had signifi r:a•ltly longer culmens than did 

r~ockingbirds of the same age. furthermore, the t-values were con

siderably la.g~r than the corresponding values from weight compari

sons (Table 51). This, combined with the higher slopes obtained 

for Bro\'ln Tt1r·ashers from the weight-culmen regression line, indicates 

that the culmen in Brown Thrashers is longer both absolutely and 

re 1 at i ve 1 y . 

There is little significant difference in the width of the gape 

in either year. The only significant difference occurred in 1975, 

when Mockingbirds hod wider gapes on day four and Brown Thrashers 

had wider gapes on days zel"O and. two (Tab 1 e 51). 
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Figure 7. A comparison of mean weights of all nestling Mockingbirds 

and Brown Thrashers from 1974. (Numbe·rs in parentheses 

indicate sample sizes). 
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Figure 8. A comparison of mean weights of all nestling Mockingbirds 

and Brown Thrashers from 1975 . (Numbers in parentheses 

indicate sample sizes). 
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Mockingbirds had a significantly longer eighth primary in 1975 

on all but the eighth day. In 1974, however, Brown Thrashers had 

sign1ficantly longer eighth primaries on days four through eight. 

This apparent teversal may result from the ~1ockingbird•s eigftth 

primary being slightly longer than the corresponding primary in 

Broun Thr~asl.ets relative to body weight. If so, when the two species 

are simi ar· in weight, t~ockingbirds would tend to have longer eighth 

primaries as ~~as the case in 1975. In 1974, .Bro\vn Thrashers were 

tr 'J . 1 t eavier than tl e Mockingbirds and therefoa .. e, tended to have 

sl1 ~ ttly longer eighth primaries (Table 51). 



TABLE 1 

Year Day 

1974 0 
1975 0 

1974 1 
1975 1 

1974 2 
1975 2 

1 7" 3 
19 5 3 

1974 4 
1975 4 

lq 4 5 
1975 . 5 

197 6 
197o 6 

1974 7 
1975 7 

1974 8 
197!J 8 

1974 9 
1975 9 

1974 10 
1975 10 

1974 11 
1975 11 

1974 12 
1975 12 

Mean Weights of Nestling Mockingbirds 

Sample ~1ean 

40 4.62 
55 4. 78 

45 6.92 
53 7.12 

44 9.96 
52 10.23 

42 14.23 
48 14.31 

40 19.00 
47 19.20 

35 23.47 
45 23.1 ~ 

34 ?.7.72 
39 27.43 

34 31.70 
28 31.19 

28 35.03 
35 33.59 

·25 37.69 
30 35.78 

18 37.88 
29 36.87 

14 39.57 
16 37.37 

7 38.30 
4 36.25 

Range 

3.3 - 5.9 
2.9 - 5.9 

5.2 - 8.6 
4.4 - 9.3 

7.4 - 12.9 
6.9 - 12.8 

10.9- 16.4 
9.6 - 18.5 

14.7- 22.0 
9.5 - 25.3 

16.5- 27.9 
15.9 - 30. g 

16.1 - 33.9 
17.8 - 35.8 

16. l - 38. 8 
19.4 - 37.3 

27.2- 41.5 
21.5- 40.0 

2!'.7- 42.3 
20.9- 41 .2 

27.2- 41.5 
24. 1. - 43.0 

27.2- 43.7 
25.2 - 43.2 

31.0- 42.4 
28.7- 42.4 

Coefficient 
of variation 

. 14 
• 14 

. 11 
• 16 

. 12 

. 14 

. 10 

.14 

. . 10 
. 16 

.12 

. 16 

• 15 
.15 

. 16 

. 12 

.11 

. 11 

.09 

.11 

. 10 

. 10 

• 11 
.12 

. 10 
• 16 

*is significant at .05 level. 

48 

t-value* 

-1.10 

-1.01 

-0.96 

+0.007 

-0.36 

. +0. 48 

+0.24 

+0.43 

+1.49 

+1.89 

+0.90 

+1.35 

+ . 71 . 
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TABLE 2. Mean Weights of Nestling J·1ocki ngbi rds in Apri 1 · 

Coefficient 
Year Day Sample t-ie an Range of variation t-value* 

1974 0 17 4.26 3.3- 5. 1 • 10 -0.19 
1975 0 14 4.30 2.9 - 5.3 . 18 

1974 1 17 6.67 5.2 - 8.0 . 10 -0.42 
1975 1 1 1 6.81 4.8 - 8.6 . 18 

1974 2 17 9.82 7.4- 11.7 . 12 +0. 31 
1975 2 14 9.66 6.9 - 12.3 . 18 

1974 3 17 14.38 10.9 - 16.4 . 1 1 +1. 13 
1975 3 14 13.57 9.6 - 17.8 . 17 

1974 4 16 19.20 14.7- 21.6 . 10 +0.38 
1 iS 4 14 18.85 14.2 - 23.9 . 15 

1974 5 17 23.81 16.5- 27.9 . 12 +0.12 
1975 5 14 23.66 18.5 - 30.9 . 16 

1974 6 17 28.76 17.0- 33.9 • 15 +0.37 
1975 6 12 28.22 23. 3 - 31. 6 . 12 

1974 7 17 32.69 19.0 - 37.2 . 14 +0.07 
1975 7 7 32.55 27.5 - 36.5 .09 

1974 8 16 35.65 27.2- 41.5 • 11 +1.22 
1975 8 14 34.04 30.0 - 38.0 .08 

1974 9 13 39.18 34.4 - 42.2 .05 +3.36* 
1975 9 14 35.80 31. 3 - 39.9 .08 

1974 10 9 39.75 34.3- 41.5 .04 +2.24* 
1975 10 14 37.20 32. 3 - 42.1 .08 

1974 11 8 41.08 39.6- 43.7 .04 +3.80* 
1975 11 10 36.80 32.3 - 39.7 .08 

1974 12 1 40.20 -. ... -~ ...... -. .00 -.-.----
1975 12 2 36 .. 95 35.9 - 38.0 .04 

* is significant at .05 level. 
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TABLE 3. Mean Weights of Nestling Mockingbirds in May 

Coefficient 
Year Day Sample ~1ean Range of variation t-value* 

1974 0 4 4.40 3.6- 5.4 . 18 -2.49* 
1975 0 12 5.21 4.2 - 5.9 . 09 

1974 1 6 6.30 5.4 - 7.6 . 14 -3.53* 
1975 1 13 7.92 6.2 - 9.3 . 12 

1974 2 6 9.35 7.7- 12.0 . 17 -3. 67* 
1975 2 13 11 . 4 7 9.9 - 12.8 .08 

1974 3 4 13.25 11 . 0 .. 1 5. 4 . 14 -2.72* 
1975 3 13 15.56 13.3- 18.5 . 09 

1974 4 6 18.45 15.8- 21.7 . 14 -2.10 
1975 4 13 20.76 17.0- 24.2 . l 0 

197t1 5 6 21.58 16. 5 - 25.7 . 17 -2. 19* 
1975 5 13 24.77 20.1 - 28. ll,. . 10 

1974 6 6 24.35 16. 1 - 30. 9 .25 -2.51* 
1975 6 12 29.36 26.2 - 35.8 .09 

1974 7 6 27.06 16. 1 - 34. 4 . 29 -1.94 
1975 7 9 32.40 29.4- 37.3 .07 

1974 8 5 33.56 27.9- 38.7 . 15 -0.68 
1975 8 10 34.87 30.7- 40.0 .07 

1974 9 6 36.13 25.7- 42.3 • 16 -0.97 
1975 9 9 38.10 35.7- 41.2 .05 

1974 10 6 36.60 27.2 - 40.2 . 14 -0.90 
1975 10 8 38.56 33.9- 4-3.0 .08 

1974 11 6 37.56 27.2 - 43.0 . 16 -1. 17 
1975 11 5 40.96 38.1 - 43.2 • 06 

1974 12 5 38.2 31.0- 42.4 . 12 ~------

1975 12 1 42.4 ~-----*--

* 1s significant at .05 level. 
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TABLE 4. r~ean Weights of Nest 1 i ng Mockingbirds in June 

Coefficient 
Year Day Sample r1ean Range of variation t-value* 

1974 0 15 4.94 3.5- 5.9 . 14 +1.33 
1975 0 12 4.64 3.9 - 5.2 .09 

1974 1 18 7.27 6.2 - 8.6 . 10 + 1. 21 
1975 1 15 6.98 6. 1 - 7.8 .08 

1974 2 16 10. 21 8.5 - 12.9 . 12 -0.07 
1975 2 13 10.48 8.5- 11.9 .08 

1974 3 14 14 0 51 12.6- 16.2 .08 -0.18 
1975 3 8 14. 61 13.0- 16.2 .08 

1974 4 1 1 19.22 16.8- 22.0 .09 +0. 31 
1975 4 10 18.95 15.5- 21.6 . 12 

1974 5 5 24.96 23.0 - 26.8 .05 +1.09 
1975 5 10 23.25 16.6- 26.6 . 13 

1974 6 4 28.82 27. 1 - 31 . 1 .05 +0.53 
1975 6 10 27.64 18. 2 - 32.7 . 15 

1974 7 4 32.95 29.3- 38.8 . 12 +0.93 
1975 7 10 30.58 19.4 - 35. 1 . 14 

1974 8 1 33.80 ___ ...... .00 ~,... __ ,... 
1975 8 9 33.06 21. 1 - 37.9 • 14 

1974 9 ·0 ...... _ ... ,... ..... ---- --- ... -- --~ ........ 

1975 9 7 32.75 20.9- 36.3 . 16 

1974 10 0 ... _ ...... _ .... ,... ........ ------ -~-----

19/5 10 7 34.3 24.1.- 37.4 • 13 

1974 11 0 -------- ------ .. ... ~ .. -~ -~-!1111111-

1975 1 1 1 25.2 ------- .00 

1974 12 0 ------ ... _ _. ... _ _ ...... -- -~---

1975 12 1 28.7 ··---- ..... ·• 00 

--
*is significant at .05 level. 
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TABLE 5. Mean Heights o~ Nestling l1ockingbirds in July 

Coefficient 
Year Day Sample t~ean Range of variation t-value* 

19;'4 0 4 5. 15 4.7- 5.7 .07 +0.52 
1975 0 17 4.95 3.2 - 5.8 . 13 

1974 1 4 7.37 7.1 - 7.9 .04 +0.79 
1975 , 14 6. 79 4.4 - 8.7 .20 ' 
1974 2 5 10.34 10.0-11.1 . 04 +1.26 
1975 2 12 9.52 7.2- 11.9 . 14 

1974 3 7 14.38 12.2- 16.1 .09 +0.87 
1975 3 13 13. 69 11.1- 17.7 . 13 

1974 4 7 18.65 15. 6 - 20.3 .08 +0.38 
1975 4 10 17.94 9.5 - 25.3 .26 

1974 5 7 23.22 19.3- 25.3 .08 +2. 97'* 
1975 5 8 19.15 15.9 - 26.4 . 17 

1974 6 7 27.61 2 3. 1 - 30.2 .08 +4.50* 
1975 6 5 20.90 1 7. 8 - 24.9 .13 

1974 7 7 31 . 11 26.1- 32.6 .07 +4. 1 0* 
1975 7 2 24.10 ------ .00 

1974 8 6 34.85 32. 3 - 37. Llr .05 +4.62* 
1975 8 2 26.50 24.5 - 28.5 . 10 

1974 9 6 36.01 33.2 - ""'8 ..., ~ • I .06 
__ .... _ 

1975 9 0 
____ .. _ 

._ ..... --

1974 10 3 34.83 33.6 - 36.4 .04 ----~ 

1975 10 0 -----
.. ____ 

1974 1 l 0 
_._._ __ ------ _ ......... 

1975 11 0 
____ .,_ -----

1974 12 1 36.90 ---..... .00 _. ...... - ... 
1975 12 0 ----- .... --·--

* is significant at .05 level. 
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TABLE 6. Mean Manus Length of Nestling Mockingbirds 

Coefficient 
Year Sample r~ean Range of variation t-value* 

1974 0 33 6. 81 6.0 - 8.0 .07 -2.56* 
1975 0 55 7.05 6.0 - 7.5 .06 

1974 1 43 7.90 7.0 - 10.0 .08 -0.92 
1975 1 52 8.02 7.0 - 9.5 .08 

1974 2 43 9.04 8.0- 11.0 . l 0 -2.97* 
19"/5 2 52 9. 61 7.5- 12.0 . 1 0 

1974 3 43 11 . 11 9.5- 14.5 . l 0 -2.36* 
1975 3 48 11.70 9.0- 14.5 . ll 

1974 4 39 13.83 12.0- 17.0 .08 -1.90 
1975 4 47 14.42 10.5- 17.5 . 11 

1974 5 34 16. 52 13.5- 19.0 .08 -1.99 
1975 5 45 17. 30 13.0- 20.5 . 11 

1974 6 32 19.00 13.5- 23.0 . 1 1 -2.48* 
197!1 6 37 20.29 15.0- 23.5 . 1 1 

1974 7 34 20.67 16.0- 24.5 .09 -4.55* 
197S 7 31 22.87 17.5- 26.0 .09 

1974 8 29 22.43 20.0 - 25.0 .06 -4.07* 
1975 8 32 24.12 18.5- 25.5 .07 

1974 9 25 23.72 20.5 - 26.0 .06 -2.69* 
1975 9 30 24.75 20.5 - 26.5 .06 

1974 10 19 24.65 22.5- 27.0 .06 -2.27* 
1975 10 29 25.58 22.0- 27.5 .05 

1974 1 1 14 25.60 22.5 - 29.5 .07 -0.69 
1975 1 1 16 26.03 23.5- 28.5 .06 

1974 12 7 25.64 21.0 - 28.0 .05 +0.37 
1975 12 4 25.00 22.5- 28.0· . 09 

*is significant at .05 leve·l. 
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T/\BLE 7. l~r~an r·1unL'S LP.ngth of Nestling 1·1ocki ngbi rds in Apri 1 

Coefficient 
Year Day Sample r~ieo n Range of variation t-· value* 

-----

19 7·1 0 12 6.58 6.00 - 8.00 .09 -1.23 
1975 0 14 6.82 6.00 - 7.00 .05 

l s 7 t1 1 1 J 8.02 7.00 - 10. OJ . l 0 +0.97 
1975 1 1 1 7. 71 7.00 - 8.00 .04 

19/'~-1 2 17 8. 76 8.00 - 10.00 .09 -1.09 
-, 9:15 2 14 9.07 7.50- 10.00 .08 

19 7t• 3 17 10. 79 9.SO- 14.!10 . 11 -0.88 
1~/5 3 14 11 . 1 7 9.00 - 13.00 . l 0 

1974 4 16 13.5 12.00 - 1 5. ~;o .08 -1.30 
19 7[) [! 

r 14 14.8 12.00 - 15.50 .08 

1971 !) "17 16.44 13.~~J- i 9. uo .08 .,i.OO 
1~75 5 14 16.96 14.50 - 19.50 .03 

l97f; G 17 19.02 16.00 - 23.00 .08 -2.17* 
1975 6 1 l 20.40 17. 50 - 23.50 . 09 

1 97tl 7 17 20.52 18. 08 - 24.00 .08 -4. 14* 
1 0 j'C: .. ,) 7 7 23.21 21.50- 25.00 .05 

197~ 8 16 22.40 21.00- 25.00 .07 -3. 27* 
1975 8 10 24.20 22.50- 26.00 .05 

1974 9 13 24.07 22.50- 26.00 .04 -0.68 
1975 9 14 24.42 22.50 - 26.50 .06 

1974 10 10 24.85 23.00- 26.50 .04 -1.22 
19/S 10 14 25.46 23.50 - 27.50 . 05 

1974 1 1 8 25.56 24.50- 29.50 .06 -0.34 
1975 1 1 10 25.80 23.50- 27.50 .05 

1974 12 1 25.00 ------ . 00 ........... -
197!-J 12 2 25.25 25.00 - 25.50 . 01 

*is significant at .05 level. 



TABLE 8. Mean Manus Length of Nestling Mockingbirds in May 

Day Sample 

1974 0 4 
1975 0 12 

1974 1 6 
1975 1 12 

1974 2 6 
19/5 2 13 

1974 3 6 
1975 3 13 

1974 4 6 
1975 4 13 

1974 5 5 
197:J 5 13 

1974 6 4 
1975 6 12 

1974 7 6 
1975 7 12 

1974 8 6 
1975 8 1 1 

1974 9 6 
1975 9 9 

1974 10 6 
1975 10 8 

1974 1 1 6 
1975 1 1 5 

1974 12 5 
1975 12 l 

* is significant at 

Mean Range 

6.50 6.0 - 7.0 
7.25 6.5- 7.5 

7.58 7.0 - 8.5 
8.62 7.5 - 9.5 

8.75 8.0 - 10.0 
10.46 9.5 - 11 . 5 

11 . 16 9.5 - 12.5 
13. 19 11.5- 14.5 

14.00 12.0- 17.0 
16.34 15.0- 17.5 

15.40 13.5- 17.5 
19. 19 18.0 - 20.5 

16. 12 13.5- 21.5 
21.79 20.0 - 23.0 

19.58 16.0 - 24.5 
24.16 23.0 - 26.0 

22.16 20.0 - 24.0 
25.22 24.0 - 26.0 

22.91 20.5 - 25.0 
25.72 25.0 - 27.0 

24.75 22.5 - 27.0 
26.31 25.0- 27.0 

25.66 23.0 - 28.0 
27.20 26.0- 28.5 

25.9 24.0 - 28.0 
28.0 ,_.- ___ 

.05 level. 

Coefficient 
of variation 

.06 

.04 

.09 

.07 

.09 

.06 

. 10 

.06 

. 12 

.05 

. 1 0 

.04 

.22 

.05 

. 15 

.05 

.08 

.03 

.08 

.03 

.08 

.07 

.08 

.05 

.06 

.00 

55 

t-value* 

-3.67* 

-3.20* 

-4.32* 

-4.50* 

-4.30* 

-6.99* 

-4.76* 

-5. 14* 

-5.03* 

-4.06* 

-1.89 

-1.50 

------
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-1/\8 L E 9. t1e t1 n i·1u nus L.(~n~rth of flestling 1·'!ocki ngbi rds in June 

------ --------~-- -----
----.....--·-

Coefficient 
Yerl r Day Sample t·!e ctn Range of variation t·- value* 
-----·-· 

1974 0 1 3 7.07 7.0 - 7.5 .02 +0.87 
1975 0 12 6.95 6.0 - 7.5 .06 

1 S/4 1 18 7.8G 7.0 ~· 8.5 . 1 1 +0.36 
1975 1 15 /.80 7.0 - 8.5 . 1 2 

1 Y/~ 
,., 

15 9.40 8.0 11 . 0 . 10 -0.26 (_ -
19 7 !> 2 13 9.50 8.0 - 12.0 • 1 0 

1974 3 13 11. 30 10.0 - 13. 0 .08 +0.04 
19 ~'5 3 8 11 . 1 2 9.5 - 12.0 .Ol 

1974 4 10 14.00 12.5 - 16.0 .06 +0.22 
1975 4 10 13.90 12.5 - 1 5. t) .07 

19 /tl 5 ~. 16. 8CJ :6.0 - .18. 0 .05 -0. 2'~ 
1975 5 10 17. 00 14.0 - 19.0 . 09 

19 i·1 6 4 19.87 18. 5 2.1. 0 . 06 -0. 21 
.197~ 6 1 0 20. 10 1 s. 5 - 22.0 .09 

197 1~ 7 tl 22.00 21.0 -· 23.0 . 04 -0. 11 I 

1975 7 10 22. l 0 18. 5 - 24.0 .07 

19 71t 8 l 22.50 ---..-- . 00 ....... ._ __ 
1975 8 9 23.61 20.5 - 26.5 .07 

1974 C· 0 ... .,. ___ 
---~--

___ .._ __ 
J 

1975 9 7 24.14 21.0 - 25.5 .06 

1974 10 0 _ ,.... ........... ----- ... __ .._ _ 
1975 ~0 7 25.00 22.0 - 27.0 . 06 

197/l 1 1 0 
.. _____ ----- ------

1975 11 l 22.50 ~- .__ .... .00 

1974 12 0 ... ------ ... -- .... - _ _.. ......... 
1975 1?. 1 22.50 - ---·-- . 00 

·------------------~-·---

~ .. is signi f'icant llt • O!J 1 eve 1 . 
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TAf1LE 1 0. f·~c u n t·1a r 1 us Lc:ngth r)f rJe~tling t~ock ·j nob i rds in July 

------ -------
-~-~----~-

Coc ffi c·i en t 
Yf''"'" • (t I Day Srtmple f·iean Range of variation t-value* 
-----~-

197~ 0 4 7.00 7.0 ·- 7.0 .00 -1. 13 
1975 0 17 7.17 6.5 - 7 ,-• :.> .04 

19 7tl l 4 7.62 7.5 •·· 8.0 .03 -0.91 
19/5 1 14 7.96 7.0 - 9.0 .08 

19 7•1 ') 5 9.30 8.5 - 10.0 .07 -0.33 '-

1975 2 12 9. 4 5 8.0 - 11 . 0 . 09 

197( 3 7 11. 50 10.5 - 12.5 .05 +0. 91 
1 r, ·; r 
JIJ 3 1 3 11 . ; s 9.5 - 12.5 .07 

1974 4 7 14. 21 13.0 - 16.0 .08 +2.06 
1974 4 10 13.00 1 n. 5 - 15.0 . 09 

1974 5 7 l 7. 35 1 (j. 0 - 19.0 .05 +3.39* 
1975 r· 

:) 8 1 s. 18 13.0 - 17.0 .09 

197!r 6 7 19.78 18.0 - 21 . 5 . 06 +II-. 68* 
l97S 6 4 16.00 15.0 - 1 7. 5 .06 

19 74 7 7 21 '21 18.0 - ?.3.5 .08 +2 .. 72* 
19 7!) 7 2 17. 75 1 7. 5 - 18.0 . 01 

19 7tl 8 6 22. 7G 21 . 0 - 24-. 0 .04 +2.G6* 
1975 8 2 20.00 18.5 - 21.5 . 10 

19 '14 9 6 23.75 22.5 - 25.5 .04 .. ---~-
197!) 9 0 ----- ,_ ____ .. ____ 

1974 10 3 23.83 22.5 - 25.0 .05 ......... -
1975 10 0 -..---- _ ............. ---- ...... 

1974 1 1 0 
_ .... ___ ... -...... - .......... ._ ___ .., 

"1975 1 1 0 ----- ....... ~-- -----

1974 12 1 25.00 
___ ..__ 

.00 -.. ~ ...... 
1975 12 0 ---- ..... 

___ __._ ............. 

------~--------

* is significant at or . ~ 1 eve 1. 
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·ri-d3L E 11 . 

·-----------

Coefficient 
Yr. a l'"' Day Sarnp1e: i~c:an Range of variation t-val ue* 

--·--· ------

1974 0 34 2.50 2.0- 3.0 . -~ 3 -4.22* 
1975 0 54 2.80 2.0- 3.0 . 1 0 

l97 1l 1 40 2.95 2.0 - 3 r.· . ~ . 1 3 -2.84 ·,~ 
1975 1 r· ""> 

~~ 3. 13 2.5- 3 h • ::> .08 

197~ 
') 41 3.52 3.0 - 4.5 . 1 1 -1.53 L 

1975 2 51 3.64 3.0 - 4.5 . 10 

1974 3 43 4.06 3. 0 ·- 5.0 .09 -1.20 
19/~) 3 48 4.15 3.5 - 5.0 .07 

197'1 4 38 4.63 4.0- 5.5 . 09 -0.42 
1975 ~ 50 4.66 4.0 - 5.0 .0/ 

197-1 5 34 f: or) 
~. L 4.0 - 6.0 .08 -2. 19* 

1~7S 5 45 !i.21 4.5- G.O .07 

1974 G 32 5.53 4. ~; - 6.5 . 1 0 -1. 61 
1 9-; ~) u 33 S.72 4.5- 6.5 .08 

1974 7 31 5.93 5.0 - 7.0 . 09 -1.60 
197S 7 3"1 6. 14 5.0- 7.0 .08 

1974 B 28 6.35 5.5 - 7.0 .07 -1.68 
19/5 8 32 6.56 5.5 - 7.5 .08 

1974 9 22 6.84 6.0 - 8.0 .07 -1. 13 
197!:' 9 30 6.93 6.0 - 7.5 .06 

19/4 10 17 7.05 6.0 - 7 {." • :.:> .06 -1.67 
1S75 10 29 7. 31 6.5 - 8.0 .07 

197~- 1 1 14 7.32 6.0- 8.0 .08 -1.88 
1975 1 1 16 7. 71 6.0- 8.5 .07 

1974 12 5 7.70 7.5 - 8.0 ~06 +0.18 
197~ 12 4 7.62 6.5 - 8.0 .09 

-.o.: i s s ·i g n l f ·j cant a t . 0 5 1 e v e.l . 
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T/\RLE 12. t~ca.n Culmen Len0th of Nestl·ing nockingbirds in April 

Coefficient 
Ye<.:r Day Sample i'.ean Range of variation t-value* 
---------- ---· 

1974 0 1 1 2.?.7 2.0- 3.0 . 15 ---3.24* 
19 7~) 0 14 2. 75 2.0 - 3.0 . 1 3 

197~ l 12 ?..62 2.0- 3.5 . 1 6 ~2. 76-:: 
1975 l 1 1 3.04 ? . 5 -· 3.5 . 09 

1974 ?. 15 3. 4 3 3.0 - 4.0 . 12 -1.57 
19/5 2 14 3.6/ 3.0- 4.5 . 11 

lq74 ') 17 4.05 3.0- 5.0 . 12 -0.78 J 

i975 3 1L1 4.17 3.5 - ~.5 . 07 

1974 4 15 4.56 4.0 - 5.0 .08 -0.55 
197S 4 14 4.64 4.0 - 5.0 .08 

l97t1 5 17 5.05 4.5- 5.5 .07 -1. 7'J 
197~ 5 14 5.28 5.0 - 6.0 .07 

19 7·1 6 1 7 5.38 4.5- 6.5 . 09 -2.40* 
19 7~1 6 12 5.79 5.0 - 6.5 .07 

1974 7 16 5. 81 5.0 - 6.0 .05 -3.29* 
1975 7 7 6.35 6.0 -- 7.0 .07 

1974 8 15 6. 34 G.O- 7.0 .06 -3.53* 
1975 8 10 6.80 6.5 - 7.0 .04 

1974 9 14 6.85 6.0 - 7.0 .05 -2.51* 
1 9-1 r 9 0 7. 14 7.0 - 7.5 .03 /:J "" 

1974 10 14 7. 16 7.0- 7.5 .03 -2. 13* 
1975 -,o a 7.46 7.0 - 8.0 . 05 

1974 1 1 8 7.62 7.0- 8.0 .05 -1.05 
1975 11 10 7.80 7.5 - 8.5 . 04 

1974 12 1 8.00 -------- .00 -----
1975 12 2 8.00 8.0 - 8.0 .00 

* i s s i g n ·i f i cant at . 0 5 l eve 1 . 
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TABLE 13. fie an Culmen Length of r~estl ing ~1ockingbi rds in t-1ay 

Coefficient 
Year Day Sample 1·1ean Range of variation t-val ue* 

1974 0 4 2.62 2.5- 3.0 . 10 -1.46 
1975 0 12 2.83 2.5 - 3.0 .08 

1974 1 6 3.08 3.0 - 3.5 .06 -0.92 
1975 1 13 3.19 3.0 - 3.5 .08 

1974 2 6 3.41 3.0- 4.0 . 11 -3.03* 
1975 2 13 3.84 3.5 - 4.0 • 06 

1974 3 6 3.83 3.5- 4.0 .07 -2.84* 
1975 3 13 4.26 4.0 - 5.0 .08 

1974 4 6 4.25 4.0- 4.5 .06 -4.82* 
1975 4 13 4.84 4.5- 5.0 .05 

197~ s 4.60 4.0 - 5.0 .09 -5.90* 
19/5 5 13 5.42 5.0- 5.5 .03 

19i4 6 4 5.12 5.0- 5.5 .05 -6.51* 
1975 G 1 1 6.00 5.5- 6.5 .04 

1974 7 4 5.37 5.0- 6.0 . 09 -6.42* 
1975 7 12 6.41 6.0 - 6.5 • 03 

1974 8 5 5.90 5.5- 6.5 .07 -5.51-A· 
19i5 8 1 1 6.90 6.5- 7.5 .04 

1974 9 6 6.50 6.0 - 7.0 .08 -3. 22* 
1975 9 9 7. 16 7.0- 7.5 .03 

1974 10 5 6.60 6.0- 7.0 .06 -4.75* 
1975 10 8 7.62 7.0 - 8.0 .05 

1974 11 6 6.91 6.0 - 7.5 • 10 -3 .13* 
1975 1 1 5 7.90 7.5 - 8.0 .03 

1974 12 1 8.00 ----- --.---- ------
1975 12 1 . 8. 00 ------ -----

* is significant at .05 level. 
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T/\Ul.E 14. ~1ean Culmen Length of Nestling Mockingbirds in June 

Coefficient 
Year Day Samp·l e f·1ean Range of variation t-value* 

1974 0 15 2.63 2.5 - 3.0 .08 -0.97 
1975 0 1 1 2.72 2.5- 3.0 .09 

197·1 1 18 3.08 2.5- 3.5 .08 +0.68 
1975 1 15 3.03 3. 0 .. 3.5 .03 

1974 2 15 3.63 3.0 - 4.5 . 1 0 +1.46 
1975 2 12 3.41 3.0 - 4.0 . 10 

1974- 3 13 4.11 4.0 - 4.5 .05 +0.57 
1975 3 8 4.06 4.0 - 4.5 .04 

1974 4 10 4.75 4.0 - 5.0 .08 +0.64 
1975 4 10 4.65 4.5 - 5.0 .05 

1974 5 5 5.00 5.0 .. 5.0 .00 -1.33 
1975 5 10 5.15 5. 0 - 5.5 .04 

1974 
,. 

lt 5.87 6.0- 6.5 . 10 +0.73 0 

197!) 6 10 5.65 5.0- 6.5 .08 

1974 7 4 6.62 6.0 - 7.0 .08 +3.05~· 

1975 7 10 5.85 5.5 - 6.5 .07 

1974 8 1 6.50 
__ ...,. ___ 

.00 ............... 
1975 8 9 6. 11 6.0 - 6.5 .03 

197~ 9 0 ------ .. ·-- .... - .00 ----.-
1975 9 7 6.42 6.0 - 7.0 .05 

__ ._ ___ 

1974 10 0 
__ .... __ -------- _.,..,. __ _ .. ___ .... 

1975 10 7 6.64 6.0 - 7.0 .05 

1974 11 0 --.-.--- .. ____ ......... -.. ..... ~- ..... 
1975 l 1 l 6.00 ____ ...... .00 

19/4 12 0 ..... _ ..... .... ~--- ~- ....... - ....,_. _____ 

1975 '12 1 6.50 ....... -.. .. oo 
--- ---

* is significant at . 05 1 eve 1 
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·- f\ r) r E I I u #: 1 c-:J. f1eun Culmen LenJth of t~Jes t 1 i ng r~':ock i ngbi rds in July 

---~--------

.. ---.-_____...._ 

Coefficient 
Year Day Sample r (-'i.' r' '- .C. I Ranuc of variation t·-V0.l ue* 

-----------
19 7~ 0 4 2. 75 2.5 - 3.0 . 10 -1.03 
1975 0 17 2 8° . ;,,) 2.5 - 3.0 . 07 

1974 1 4 3.12 3.0 - 3.5 .08 ... 0. 85 
1975 1 14 3. 2~1 '") 0 

~)· - 3.5 .07 

197/l 2 5 3.GO 3.0 - 4.0 . 11 -0.13 
197!:> 2 12 3.62 3.0 - 4.0 .08 

19 71~ 3 7 4.21 4.0 - 5.0 . 09 +0.91 
1975 3 13 4.07 3.5 - 4.S .06 

1 q74 4 7 4.92 4.0 - 5.5 r08 +2 .. 40~~ 
19 ?:) 4 10 4.45 4.0 - 5.0 .08 

l g 7tt 5 7 - 2'""'~ :) • - 1,) 5.0 - 6.0 .07 +? 78.J-L... .. ' 

1975 5 8 4.81 4.5 - 5.0 .05 

l S7~ 6 7 5. 73 5.0 ·~ 6.5 .09 +2.28* 
1S7S 6 5 5~ 10 {~ . 5 - 5.5 .08 

19/4 7 7 6.14 5.0 - 7.0 . 10 +1.87 
1975 7 2 5.25 5.0 - 5.5 . 06 

19711 8 6 6.75 6.5 - 7.0 . 04 +6 .12* 
1975 8 2 [>.50 ,- 5 :>. - 5.5 .oo 
19 7tl 9 6 7. 1 G 6.5 - 8.0 .07 

..._..,. _____ 

1975 9 0 ------- ---- __ ._ ......... -.... 

19 7'~ 10 3 7.50 7.5 - 7.5 .00 ~ .... -.......... 

19/5 10 0 - ............ ---- .......... 
__ .......... 

197!1 l 1 0 .... -- ..... ---- ...... _.. ............. ---..----
1975 1 1 0 _ .. _ .... _..~ ...... _ ...... --,... ..._ .. 

1974 12 1 7.50 .. - ........ - .00 .._ .............. 

197~ 12 0 -~ .. ---- -- _. ....... -.---- ...... 

--------

* is significant at or-• J 1 eve 1 . 



63 

T/l,BLF l (). f·!G~n Gap2 Hidth of rJestling f'~1ockingbirds 

-~-----·------

-------· -----
Coefficient 

Year Day s~mple t·ie 011 Range of variation t-value* 

------· 

19 7 L~. 0 3~ 11.22 9.5- 12. 5 .07 -1. 6 ., 
1975 0 53 11 0 52 9.5- 1 3 0 5 o08 

1974 1 43 13. 2 3 11. 0 - 15.0 .05 -1 . 11 
1975 1 52 13.114 11 . 0 - 1S.O .08 

19/4 2 42 1500~ 13. 5 - 16.5 o05 -0.97 
1975 2 52 15020 130 0 - 17.0 .07 

1974 3 43 16.74 15.0 - 19.0 . 05 -0.50 
1975 3 48 16.8~ 14.5 - 19.5 .06 

1974 4 36 18.06 160 0 - 20.5 .05 -Oo39 
1975 11 47 18. 15 16.0 - 2'1. 0 .06 '"t 

19i'4 r 
.) 35 18. 61 17.0 - 20.0 .05 -1.63 

197S 5 45 18.92 17.0 - 20.0 .04 

1974 () 34 1 9. 27 17 0 5 - 2i.O .04 +0.04 
1975 r... 39 19.26 1 7. 0 - 21.0 . 05 "' 

1974 7 33 19. 30 17.5 - 21.5 .05 -0.82 
1975 7 31 19. 46 18.0 - 20.5 .03 

1974 8 29 19.39 18.0 - 21 . 0 . 04 + 1.19 
1975 8 32 19. 18 i 8. 0 - 20.0 .03 

1974 9 25 19. 1 0 18.0 - 20.5 .04 +3. 72* 
1975 9 30 18.33 17.0 -- 20.0 .04 

1974 10 18 18.69 18.0 - 20.0 .03 +3. 1 0* 
1974 10 29 18. 01 15.5- 19. 5 .04 

1974 11 14 18. 39 17. 0 - 19.5 . 04 +2.85* 
1975 l 1 16 17. 75 16.5 - 18.5 .03 

1974 12 5 17.90 17.0 - 18. 5 .03 +2. 16 
1975 12 4 17.00 16.0 - 17. 5 o04 

* is significant a t . 05 l eve 1 . 
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TA8LE 17. Mean Gape Width of Nestling Mockingbirds in April 

Coe ffi ci en t 
Year Day Sample t'iean Range of variation t-value* 

1974 0 11 11.00 10.0- 12.0 .06 -0.72 
1975 0 14 11.28 9.5- 13.5 . 10 

1974 1 15 13.06 11.0- 14.0 .07 -1. 31 
1975 1 11 13.54 12.0 - 15.0 .07 

1974 2 16 15.09 14.0- 16.0 .05 -0-24 
1974 2 14 15. 17 13.0- 17.0 .08 

1974 3 17 16.67 15.0 - 18.0 .04 -0.00 
1975 3 14 16.67 14.5 - 19.5 .07 

1974 4 13 18.07 17.0- 19.5 .06 +0.29 
1975 4 14 1/.96 16.0- 20.0 .06 

1974 5 17 18.67 17.0- 20.0 . 04 - l. 12 
1975 5 14 19.00 18.0- 20.0 .04 

1974 6 17 19.29 17. 5 - 21.0 .04 -0.37 
1975 6 12 19. 41 :8.0 - 20.5 .04 

1974 7 17 19.55 17.5- 21.5 .05 -0.37 
1975 7 7 19. /1 19.0- 20.5 .03 

1974 8 lf. 19.40 18.0 - 21.0 . 05 +0.32 
1975 8 10 19.30 18.0 - 20.0 .03 

1974 9 13 19. 11 18.0- 20.5 .04 +2.25* 
1975 9 14 18.50 18.0 - 20.0 .04 

1974 10 9 18. 72 1~.0- 19.5 .03 +1.53 
1975 10 14 18.32 17.0- 19.5 . 04 

1974 11 8 18.75 18.0- 19.5 . 02 +4.15* 
1975 1 1 10 17.75 16.5- 18.5 .03 

1974 12 1 18.00 
_ ..,. ___ 

. 00 
..... _ ... __ 

1975 12 2 16.75 16.0 - 17. 5 .06 

* is significant at .05 level. 
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·-1\r. 1 r I . ~~ l ~. t·1o iJ n Ga. p e \v i d t h of ll e s t 1 i n g M n c k i n g b i r d s in r1ay 

------
----~-----

Coefficient 
Year Day Sample f~ean Hange of vuriation t-value* 

-- ------------------

19 7t1 0 4 11. 00 9.5 - 12. 5 .. ,3 -1. 91 
l 975 0 12 12.03 11 . 0 - 13.0 .07 

1974 1 6 13. 08 12.0- 14.0 .06 -2 ;5* . • I 

·19 7S l 12 14. 16 1]. 0 - 15.0 . 05 

1 () -· 4 
.I I 2 6 14.75 13. 5 - 16.0 .06 -1.83 

1975 ? 13 l!). 61 14.5 - 17.0 .06 ~-

19/4 3 6 16.75 15. 0 - 18.5 .08 -0.99 
1975 3 13 17. 75 l s. 5 - 18.0 .05 

.1974 4 6 18.25 17.0 ... 19.0 .04 -0.33 

.1975 4 13 18.38 17.S- 20.0 .04 

19"/4 5 6 19.00 "!8. 0 - 20.0 .04 -0.54 
-, 975 s 13 19. 1 q 18.0 - 20.0 .04 

1 9 ., 'l 6 6 18.75 18.0 - 19. 0 .03 ., 1 . l 0 
1 ~: JS 6 12 19.20 18. 0 ~· 21. 0 .05 

19/~ 7 6 18. 75 18. 0 - 20.5 .05 -1.90 I 

.J 975 7 12 19.54 18. 5 - 20.5 . 04 

1974 8 G 19. 25 18. 5 - 20.0 .03 +0.19 
1975 8 1 1 19. 18 18.0 - 20.0 .04 

1974 9 6 19.33 18. 5 - 20.0 .03 +2. 01 
1975 9 9 18.27 17. 0 - 20.0 .06 

l s '14 10 6 18.83 18.0 - 20.0 .04 +2.57* 
19/G 10 8 17.56 15. 5 - 19.0 .06 

1974 1 ., 6 17. 91 17. 0 - 19. 0 ~04 +0.28 
19/5 1 ., 5 17.80 17. 0 - 18.5 . 04 

197~ 12 3 17.83 17. 0 - 18. 5 .04 -------
197~ 12 l 17. 50 ------- .00 

*is significant at .05 level. 
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TPJH.E 1 9. t:1r.a n Ca·)i""' ] I ·- \·J i dt h of f ·U~ s t 1 i r. g f1ocl: ·i ngbi r ds in June 

--------- ----------___ ... _ .. _______ ------
Coefficient 

Year Duy Sampl2 ~·ican Range of variation t-value* 
---------~-------

1974 0 1 s 11. 4 G l 0. 5 - 12.5 .06 +0. 20 
1975 0 l 1 11.40 10.0 - 12.5 . 05 

19 p, . 1 1R 13.36 12.5 1~.5 . 03 +1.73 ',, -• I ' 

19 i'5 1 15 12.96 11 . 0 - 14. () .OG 

19 7~ ') 15 i4.46 14.0 - 16.5 .05 +0.3<1 (_ 

19/G 2 13 14.84 13.0 - 16.5 . 05 

19 ~'4 3 13 16.57 15. 5 - 19.0 .06 -0.24 
1975 ') 8 16.68 15.5 18.0 .05 ..) -

197·1 " 10 17. 70 16.0 --t - 18. 5 Ql • 4- -1.48 
1975 4 10 18.20 17.0 - 19.5 .04 

1 0 ., /1 5 s ., l. 70 1/.0 19.0 .04 2 ,.l '"'·' · ·- - \.., ':J" J I I . ~· 

19iS 5 10 18.80 18.0 - 20.0 .03 

1974 6 ll 19.50 19.0 - 20.0 . 02 +0.49 
1975 6 10 19.25 1/. 5 - 20.5 . 04 

19 7'1 7 4 19.25 19.0 - 20.0 .02 +0.26 
1975 7 10 19. 15 18. (J - 20.0 . 03 

1974 8 1 19.00 
____ _..._ 

.00 --- .............. 

197!.1 8 9 18.88 18. 5 - 19.5 . 02 

19 711 9 0 ----- ... -- ... - ... 
____ ... _ 

-----·~ 

'\ 9 7'" t. .) 9 7 18.00 17.5 - 18.5 . 01 

197~ 10 0 ------ ......... - .... -- ....... - _._ ____ 

1975 10 7 17.92 17. 5 - 19.0 .02 

1974 1 1 0 
_..., ___ 

.- ...... -- ~-- ..... - ----..--
1975 11 1 17.5 ........ ··- .00 

197/l 12 0 ........... __ 
-~-- .... -- ____ ..... -.. ._ ... ~ 

1975 12 1 17.0 ........... _ .. . 00 

---- ---·--·-------· -----
·}.: is significunt at . 05 1 eve l . 
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TABLE 20. t1ean Gape Hidth of Nestling Mockingbirds in July 

Coefficient 
Year Day Sample r~ean Range of variation t-va1ue* 

1974 0 4 1 1 . l 2 10.0 - 12.0 .07 -0.66 
1975 0 16 11 . 4 0 10.0 - 12. 5 .06 

1974 1 4 13. 50 13. 0 .. 15. 0 .07 +0.27 
1975 1 14 13. 32 11 . 0 - 15.0 .08 

1974 2 5 15.30 14.0 - 16.5 .06 +0.34 
1975 2 12 15. 12 14.0 - 1 7. 0 .06 

1974 3 7 17. 21 16. 5 - 18. 0 .02 +1.25 
1975 ? 13 16.73 15.5- 18.5 . 05 ..J 

1974 4 7 18.42 17. 0 - 20.5 . 06 +0.43 
1975 4 10 18. 10 16.0 - 21.0 .09 

1974 5 7 18.78 18. 0 - 19.5 .03 +1.02 
1975 5 8 18. 31 17.0 - 20.0 .05 

1974 6 7 19.57 18.0 - 21.0 .04 +0.67 
1975 6 5 19. 1 0 ; 7. 0 - 20.5 .07 

1971 7 6 19. 1G 19. 0 - 20.0 .02 -1.98 
1975 7 2 19.75 19.5- 20.0 . 01 

1974 8 6 19. 58 19.0- 20.0 . 01 -1.48 
1975 8 2 20.00 20.0 - 20.0 .00 

1974 9 6 18.83 18. 0 - 20.0 .03 ...... _ ....... 
1975 9 0 ........... -~- ------.- ----- ... 

1974 10 3 18.33 18.0 - 19.0 . 03 .......... .,.._ 

1975 10 0 ........ -. .. 
~ .... ---- ..... --~--

1974 11 0 
......... __ -----. ----- ____ ...,. ... 

1975 1 l 0 _ ........... .... __ ..... .. _ ......... 

1974 i2 1 18.0 ...... -...... .00 -----
1975 12 0 ........ _ .. ........... __ _____ ..... 

*is significant at .05 level. 
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TABLE 21. Mean Eighth Primary Length of Nestling Mockingbirds 

Coefficient 
Year Day Sample Mean Range of variation t-value* 

1974 0 --------
.,. ______ 

-------- --~----- -- ... -~ 
1975 0 

____ ... _ ------ ----- ------- ....... -.-

1974 1 ------ -----.. ------ ------ _ ....... -... 
1975 1 ------ --.- ....... ----- ~ ... ...... -. .. --.-.--
1974 2 ------ ------- .-. .... -...... ...... ___ ------
1975 2 ----- -------- ----- ------ ............. 

1974 3 ............. ------ --.~- .. ----~- -- ~---

1975 3 ---~--
.............. ------ ----- ----~-

1974 4 38 2.77 1. 0 - 4.0 .29 -2.50* 
1975 4 47 3.39 1. 0 - 6.5 .• 40 

1974 5 34 5.29 2.5 - 8.0 .26 -2.79* 
1975 5 45 6.36 2.5 - 10.0 .29 

1974 6 33 8.65 3.5 - 11.5 .24 -2.96* 
1975 6 39 10.34 4.5 - 14.5 .26 

1974 7 34 12.55 4.5 - 17.0 • 24 -3.12* 
1975 7 31 15.08 7.0- 21.5 .23 

1974 8 28 16.94 9.0- 21.0 . 18 -2.44* 
1975 8 32 19. 14 9.5 - 25.0 .20 

1974 9 25 20.96 11.5- 25.0 . 17 -2.92* 
1975 9 30 23.63 14.5 - 28.5 • 13 

1974 10 19 24.30 14.0 - 29.5 .18 -2.53* 
1975 10 29 27.24 15.0 - 31.5 . 13 

1974 11 14 27.17 15.5 - 33.0 • 18 -0.02 
1975 11 16 30.75 17.5 - 35.0 . 13 

1974 12 7 29.14 20.0 - 36.9 .22 -0.01. 
1975 12 4 29.25 19.0 - 34.0 .24 

*is significant at .05 level. 
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TABLE 22. t4ean Eighth Primary Length of Nestling Mockingbirds 
in April 

Coefficient 
Year Day Sample Mean Range of variation t-value* 

1974 0 -.. -.. - .. _____ __.._,.._ .._ ____ ..., -------
1975 0 

.... ___ -------- .. ---- .... ______ 

1974 1 ... _._ ... _ _. .. ~ ..... - -- .... --- ~------ ........ --
1975 1 --- ..... - ----- ...... _ .... 

--~~ ... 

1974 2 _ .......... ----·-- -------- --.--- --------
1975 2 ----- ... --··- ----.-- .......... _ 

1974 3 ---- ... - ____ _. .. .. ----- ------ -------
1975 3 ----- ___ ...,._ ........... .- ------
1974 4 17 2. 58 2.0 - 4.0 .27 -1.90 
1975 4 14 3.17 1. 5 - 4 .. 5 • 32 

1974 5 17 5.20 4.0 - 6 .. 5 . 16 -2.35* 
1975 5 14 6.28 3.5 - 8 .. 5 .27 

1974 6 16 8.65 6.5- 11.0 . 15 -3. 11* 
197 1: 6 12 10.50 7.0 - 13.5 . 18 

1974 7 17 12.88 9.5- 17.0 . 15 -2.80* 
1975 7 7 15.35 12.5 - 18.0 .12 

1974 8 15 17.00 13.5- 21 .. 0 . 12 -3. 18* 
1975 8 10 19.65 16.5 - 22.5 . 10 

1974 9 13 21.61 18. 5 - 24.0 .09 -2.54* 
1975 9 14 23.64 19.5 - 27.0 .09 

1974 10 25.25 23.0 - 28.0 .06 -2.85* 
1975 10 14 27.46 24.5- 30.5 .07 

1974 11 8 28.56 26.0 - 31.0 .08 +2.58* 
1975 11 10 30.95 28.5 - 33.5 .05 

1974 12 1 35.0 .... --. .. .00 -----
1975 12 2 32.0 31.0- 33.0 .04 

*is significant at .05 level. 
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TABLE 23. Mean Eighth Primary Length of Nestling Mockingbirds 
in May · 

Coefficient 
Year Day Sample Nean Range of variation t-value* 

1974 0 
___ ,__ ....... _. __ 

,_ _. .. --- __,_..,._ -----.. 
1975 0 --- .. - -------- ---- .. - --~----

1974 1 
____ .. _ ......... - - ....,_._._ --- .. ~- _ __ .__ ... 

1975 1 
____ ,.._ ........ ,_ .. --.. -- ------

1974 2 
_ ..., _____ ... ____ 

------- __. ____ -----..-
1975 2 ---...--- .......... ,..._ ... __ .... ........... 

1974 3 ----- ... ...... -.. _ ------- ----- ........... ._ 

1975 3 
.. _____ ..... ___ .. ,... ..... _ -----

1974 4 6 2.25 l. 0 - 4-.0 .48 -5.31* 
1975 4 13 4.76 3.0 - 6.5 . 19 

1974 5 6 4.08 2.5 - 6.0 • 36 -6.79* 
1 . 75 5 13 8.30 7.0 - 10.0 .14 

19-74 6 6 6.41 3.5 - 10.0 . 41 -7.49* 
,, ,. 75 6 12 12.91 10.5 - 14.5 .09 

1974 7 6 1 o. 16 4.5- 14.0 .48 -5.23* 
1975 7 12 18.04 15.0 - 21.5 .09 

1974 8 6 15.00 9.0- 20.5 ~ 34 -3. 78* 
1975 8 11 22.13 17. 5 - 25. 0 .09 

1974 9 6 18.33 11. 5 - 24.5 • 32 -4.1 0* 
1975 9 9 26.33 24.0- 28.5 .08 

1974 10 6 21 .. 75 14 .. 0 - 29.5 . 30 -3.42* 
1975 10 8 30.06 26.0 - 31. 5 .07 

1974 11 6 25.33 15.5 - 33.0 .27 -2.34* 
1975 11 5 33.00 29.5 - 35.0 .07 

1974 12 5 33.80 20.0 - 35.0 -..-----
1975 12 1 34.00 34.0 --- ... -

*is significant at .05 level. 
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TABLE 24. Mean Eighth Primary Length of Nestling Mockingbirds 
in June · · 

Coefficient 
Year Day Sample r~ean Range of variation t-value* 

1974 0 ------ .... ______ ---.---- ---- .. -------
1975 0 ... _ .. _ .. -----

___ ..., __ ___ .,.. __ 

1974 1 -...----- ____ ._ ------- ---- ... ~ .-- ........ 
1975 1 ------ ......... _ .... ------- -- ........... 

1974 2 
.. ____ 

-~ -- ... ~ 
_._ ____ .... ._ .... __ _ ___ ._ 

1975 2 
__ .... _ _.. ----..-- .... -~--

.. _ ... __ 

1974 3 ----- -....... _ ... --- ... ~ .. ----- _..., .... ...,_ 

1975 3 ---. ...... .... ___ ..., __ ... _ --------
1974 4 9 3.16 2.5- 4.0 . 15 +0.96 
1G75 4 10 2.80 2.0 - 5.5 .36 

1974 5 5 5.90 4.0 - 7.5 .26 +0.79 
1975 5 10 5.40 3.5 - 6.5 . 16 

6 4 10.25 8.0 - 11.5 . 15 +1 .. 22 
6 10 9.05 5.5 - 10. 5 • 18 

1974 7 4 12.75 12.0 - 14.0 .07 -0.19 
1975 7 10 12.95 8.5 - 14.5 . 14 

1974 8 1 19.00 ----- .00 -. --.. ...... 
1975 8 9 17.00 11. 5 - 20.0 • 14 

1974 9 0 ....... -- ----- .00 .............. 
1975 9 7 20.14 14.5 - 22.0 . 13 

1974 10 0 ~---- ...... - ......... . 00 -----
1975 10 7 23.57 15.0 - 26.0 . 16 

1974 11 0 -.----- ....... -- .. ___ .... _ _.__ ... _ 
1975 1 1 1 17.50 ~----- .00 

1974 12 0 -..-.--- ... _ .. __ ----- ---- .. a. 

1975 12 1 19.00 --- .... ~ .00 

* is significant at .05 level~ 



TABLE 25. Mean Eighth Primary length of Nestling Mockingbirds 
in July 

Coefficient 
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Year Day Sample Hean Range of variation t-value* 

1974 0 
.... ____ ----- --.. --- -----~ ----- .. 

1975 0 ------~- ~--- ...... ~- .. -- -----

1974 1 ----- _ _. ___ ____ _.. __ ----- ... -----
1975 1 --- ... --

_..,. ___ __ .,. __ 
--..--~ 

1974 2 ----- .... ---- ------ ... ____ 
~--- .. 

1975 2 ... ---- - ... --- .. ... ---- -----~ 

1974 3 
__ ... ___ 

------ ----- ----- _, ______ 

1975 3 
.., ____ -.. --- .. .----- .. -----

1974 4 6 3.25 2.0 - 4.0 .23 +1.36 
1975 4 10 2.50 1. 0 - 4.5 .48 

1974 5 6 6.25 3.5 - 8.0 .26 . +2. 02 
1975 5 8 4.56 2.5 - 6.5 • 32 

19 4 6 7 9.64 5.5 - 11.5 .20 +2.65* 
1975 6 5 6.40 4.5 - 9.0 .34 

1974 7 7 13. 71 6.5 - 16.0 .25 +2.63* 
1975 7 2 7.00 7.0 - 7.0 .00 

1974 8 6 18.41 16.0 - 20.5 . 11 +5.44* 
1975 8 2 9.75 9.5 - 10.0 .03 

1974 9 . 6 22.16 18.5 - 25.0 . 12 ...._ .. __ 
1975 9 0 -----~ -- ......... -~----

1974 10 3 26.46 21.5 - 29.0 . 01 
~ ...... __ 

1975 10 0 ~ .. ---- . -- .. -- -----
1974 1 1 0 

_ ... ___ ---- ..... ... _ ......... ___ .. __ 

1975 1 1 0 ----- --~--- ------

1974 12 1 36.90 .............. - .00 ~---. ... 
1975 12 0 --.---- ... -- ..... _ .. _ .. _ 

*is significant at .05 level. 
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TABLE 2G. 1·'1ean Heights o.f Nest1 ing Brov1n Thrashers 

Coefficient 
Year Day Sample ~1ean Range of variation t-value* 

1974 0 28 5.50 3.4 - 6.5 . 14 +1.58 
1975 0 36 5. 21 3.6- 6.5 • 1 1 

19 74 1 33 7.94 5.3- 11.0 . 16 +1.00 
1975 1 45 7.67 4.7- 10.3 . 14 

1974 2 34 12.02 7.9- 15.3 . 1 5 +3.04* 
1975 2 42 1 D. 88 7.8-14.1 . 13 

1974 3 32 16.90 1 o. 7 - 20. 5 . 16 +2.94* 
1975 3 33 15. 10 9.6- 19.0 . 15 

1974 4 27 21.74 13.7- 28.1 . 15 +1.47 
1975 4 34 20.37 7.9- 26.1 . 18 

1974 5 28 2/.03 18.0 - 32.5 . 12 +1.86 
1975 5 32 25.33 i 3. 2 - 32.8 . 15 

1974 6 21 31.69 19.2 - 37.9 . 15 +1.52 
1975 6 26 29.39 10. 9 - 37. 1 . 19 

1974 7 18 36.52 29.8- 40.6 .09 +2.17* 
1975 7 21 33.18 17. 7 - 42. 2 . 18 

1974 8 17 38. 31 28.0 - 43.0 . 10 +1.03 
1975 8 13 36.42 22.8- 41.7 . 17 

1974 0 13 40.49 34.5- 44.1 .06 +0.35 J 

1975 9 9 39.84 27.6 - 43.9 . 15 

1974 10 10 42.52 36.6 - 45.9 .07 +0.68 
1975 10 8 40.86 27.8- 46.3 . 17 

1974 1 1 7 43.77 41.3- 45.6 .03 +1.76 
1975 1 1 3 38.86 30.1 - 43.9 .20 

1974 12 3 40.96 40.4- 41.5 . 01 
.... _....,. __ 

1975 12 1 46.00 ............... .00 

*is significant at .05 level. 



TABLE 27. r1eun ~/eights of Nestling Bro\·Jn Thrashers in April 

Year Day Sample 

1974 0 6 
1975 0 7 

1974 1 9 
1975 1 8 

197~, 2 8 
1975 2 6 

1974 3 7 
1975 3 4 

1974 4 5 
1975 4 4 

1974 5 7 
1975 5 3 

1974 6 7 
1975 6 2 

1974 7 6 
1975 I 3 

1974 8 4 
1975 8 4 

1974 9 3 
1975 9 4 

1974 10 4 
1975 10 3 

1974 1 1 4 
1975 1 1 0 

1974 12 3 
1975 12 0 

----·--
* is significant at 

f1ean Range 

4o76 3o4 - 6.5 
5.37 5.0 - 5o6 

7.38 5.3 - 9.2 
7.83 6o8 - 9. 1 

11.08 7.9- 13.5. 
11.28 10.0- 12.5 

14. 91 l 1 . 1 - 18.4 
15.90 13.6- 17.2 

19.40 15. 5 - 22 .. 7 
21.97 19.4- 23.8 

27. i2 22.4 - 31 . 6 
27.96 26.4- 30.2 

31.67 26.2- 34.7 
34.65 34.0- 35.3 

35. 31 29.8- 38.7 
37.73 36.6- 39.2 

39.67 37.0- 43.0 
40.67 40.0- 41.7 

42.36 40. 3 - 44. 1 
42.75 42. 1 - 43.3 

43.55 40.6- 45.9 
44.40 41.2- 46.3 

44.12 41.3- 45.6 _____ ... 
-. ...... _ .. 

40.96 40.4- 41.5 
.. _ ....... 

~---- ... 

.05 level. 

Coefficient 
of variation 

. 22 

.03 

0 17 
. 1 0 

• -, 7 
.07 

. 18 

.03 

0 14 
.08 

. 11 

.07 

. 1 0 

.02 

.09 

.03 

. 07 

. 02 

. 02 

. 01 

. 05 

.06 

.05 
-----
. Oi 
.-.- ... --

74 

., 

t-value* 

-·1 . 46 

-0.85 

-0.22 

-0.63 

-1.52 

-0.42 

-1. 21 

-1. 15 

-0.66 

-0.39 

-0.44 

--- ... --

~ .... --
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1AnLE 28. l·1ean Heights of r-lestling Brown Thrashers in i1ay 

Coefficient 
Year- Day Sample f'iea n Range of variation t-value* 

1974 0 5 5.68 tl.B - 6. 1 . 10 +0.36 
1975 0 5 5.48 3.6- 6.4 .20 

1974 1 7 8. 28 6.7- 11 . 0 . 19 +0.70 
1975 1 6 7.68 6. 1 - 9.3 . 19 I 

1974 2 7 11.65 9. 5 - 13. 7 . 16 +0.85 
1975 2 6 10.80 8.6 - 12.6 . 16 

1974 3 6 15.41 10.7- 19.5 . 21 -0.07 
1975 3 6 15. 53 13.2- 18.6 . 16 

1974 4 5 20.38 13. 7 - 26.4 .26 +0.02 
1975 4 5 20.32 17. 7 - 23.9 . 14 

1974 5 5 25.04 .18. 0 - 30.6 .22 +0.06 
1975 5 5 24.88 21.9- 26.7 .09 

1974 6 5 29. 18 19.2 - 37.9 .27 -0. 10 
1975 6 3 29.70 27.7- 31.4 .06 

1974 7 3 37.80 35.6 - 40.4 .06 + 1. 81 
1975 7 3 34.53 32.7- 36.6 .06 

1974 8 3 38.83 37.6 - 40.8 .04 -0.16 
1975 8 3 39.06 37.1-40.1 .04 

1974 9 5 40.22 39.2- 42.1 .03 -0. 31 
1975 9 2 42.35 41.8- 42.9 .02 

1974 10 4 43.00 39.8- 45.5 .06 -0.35 
1975 10 2 43.65 43.5 - 43.8 . 01 

1974 1 1 3 43.30 42.9- 43.6 . 01 +0.09 
1975 1 1 2 43.25 42.6- 43.9 .02 

1974 12 0 
_._ ___ - ............. _ ... _ ........ ............. _ 

1975 12 1 46.00 .. - .-. --- .00 

* is significant at .05 level. 
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TJ\BLE 29. r~ean ~Jeights of Nestling Bro\·Jn Thrashers in June 

Coefficient 
Year Day Sample f·1ean Range of variation t-value* 

' --

1974 0 14 5.66 4.7- 6.4 . 10 +2.07* 
1975 0 13 5.20 4. 1 - 6.4 . 12 

1974 1 11 8.35 6.6- 1 0. 3 . 16 +1.42 
1975 1 20 7.75 6.4 - 10.3 . 13 

1974 2 13 1 3. 10 10.3- 15.3 • 13 +3.91* 
1975 2 19 10. 91 7.8- 13.3 . 14 

1974 3 14 18,40 15.8- 20.5 . 08 +4. 7o·{~ 
1975 3 15 14.83 9.6- 19.0 . 16 

1974 4 13 23.35 20.3- 28~1 . 1 0 +2.21* 
1975 4 17 20.34 7.9 - 25.9 .22 

1974 5 12 27.89 23.0 - 32.5 .09 +1.24 
1975 5 16 26.39 2"1. 0 - 32.8 . 13 

1974 6 9 33.11 28.4 - 36.0 .08 +1.93 
1975 6 12 29.52 19.9- 37. 1 . 1 7 

1974 7 9 36.90 30.5 - 40.6 .09 +1.70 
1975 7 7 32.04 17. 7 - 42.2 .24 

1974 8 10 39.64 28.0- 41.8 . 12 ...... __ ._ 

1975 8 1 26.60 -- ---- .00 

1974 9 5 39.64 34. 5 - 42. 1 .09 - .. -- .. 
1975 9 1 27.60 ------ . 00 

1974 10 2 39.5 36.6 - 42.4 . 10 ... ____ 

1975 10 1 27.8 
____ ..... _ 

. 00 

1974 11 0 ............ - ---~-- .- ... ---- _ ........... 
1975 1 1 1 30.1 ... ----- .00 

* is significant at .05 level. 
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TABLE 30. Mean Weights of Nestling Brown Thrashers in July 

Coefficient 
Veal"' Day Sample He an Range of variation t-value* 

1974 0 3 5.90 5.6 - 6.3 .06 +1.97 
1975 0 1 1 5. 01 4. 1 - 6.5 . 15 

1974 1 6 7.63 6.7- 8.8 . 1 1 +0.39 
1975 1 11 7. 41 4. 7 - 9.4 • 16 

1974 2 6 11.35 1 o. l - 12.8 .10 +0.99 
1975 2 11 10.64 7. 9 - 14. 1 . 14 

1974 3 5 17. 28 14. 3 - 19. 5 .12 +1.89 
1975 3 8 14.90 1 o. 9 - 18.9 . l 5 

1974 4 4 21. 12 17. 9 - 23.5 . 11 +0. 7"1 
1975 4 8 19.67 12. 7 - 26. 1 • 18 

, ... ., ~ 
I ':J I 5 4 26.82 25. ·1 - 28. ·1 .05 +1.96 
1975 5 8 22.51 13.~- 26.1 . 19 

1974 6 0 -------- _.,. ... __ 
.- .... -- ....... __ ..._ 

197~ 6 9 27.94 10.9 - 36.5 .26 

1974 7 0 ___ ......... ____ ..... ----- ------
1975 7 8 31.97 23.9- 41.3 . 17 

1974 8 0 ------- ..... -- ..... ------- -----
1975 8 5 33.40 22.8- 41.3 .22 

1974 9 0 ----- -----
___ .. _ ---- ... 

1975 9 2 37.65 31.4- 43.9 .23 

1974 10 0 ------- -------- _ _,_ __ .. __ ....... 
1975 10 2 39.30 32.5 - 46.1 .24 

*is significant at .05 level. 
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TABLE 31. r1ean r1anus Length of r~estl ing Brown Thrashers 

Coefficient 
Year Day Sample Mean Range of variation t-value* 

1974 0 27 6.90 6.0 - 8.0 .08 -0.28 
1975 0 34 6.94 6.5 - 7.5 .05 

1974 1 33 7.87 G.O- 9.0 . 09 +0.57 
1975 1 45 7.80 6.5- 9.0 .06 

1974 2 34 9. 41 8.0 - 10.5 .08 +1.00 
1975 2 43 9.24 8.0 - 10.5 .08 

1974 3 33 11.39 9.0- 13.0 • 1 0 +0. 71 
1975 3 33 "J 1 . 21 9.5- 12.5 . 08 

1974 4 28 14.23 11.0- 16.0 . 1 0 +1.73 
1975 4 34 13.64 10.5- 16.5 .09 

1974 5 26 lG.R6 13.0- 20.0 . 10 . + 1 . 26 
1975 5 32 16.35 13.0- 18.0 .08 

l 974 6 21 19. 4 2 15.0 - 22.0 . 09 +1.26 
1975 6 26 18. 75 13.0- 21.5 • 1 0 

1974 7 19 21.42 20.0 - 22.5 .04 +0.74 
1975 7 20 21 . 1 0 17.0 -· 23.5 .08 

1974 8 17 22.64 21.0- 24.0 .04 -0.13 
1975 8 12 22.70 19. 0 - 24.0 . 07 

1974 9 . 12 23.62 23.0- 24.5 .02 +1.26 
1975 9 9 23.05 19.0- 24.0 .08 

1974 10 8 23.93 23.5 - 24.5 . 02 +0.76 
1975 10 8 23.43 19-.5- 24.5 .08 

1974 11 5 24.00 23.5 - '24.5 • 01 +0.62 
1975 1 l 3 23.33 20.5 - 25.0 • 11 

1974 12 0 ....... _ .... _ 
--~.....-.--- -..... - .. ---.----

1975 12 1 25.00 ____ ..... 
.00 

* is significant at .05 level. 
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TABLE 32. Mean Manus Length of Nestling Brown Thrashers in April 

Coefficient 
Year Day Sample t-1ean Range of variation t-value* 

1974 0 6 6.16 6.0 - 7.0 .06 -5.26* 
1975 0 7 7.07 7.0 - 7.5 .03 

1974 1 9 7.50 6.0 - 9.0 . 12 -1. 61 
1975 1 8 8.06 7.5- 9.0 .05 

1974 2 9 8.77 8. 0 .. 10. 0 . .09 ~3. 72* 
1975 2 6 10.08 a 5 -J • l 0. 5 . 04 

1974 3 8 10. 62 9.0- 12.0 . 09 -2.27 
1975 3 4 11.8/ 1 i . 0 - 12.5 .05 

1g74 4 6 13.G6 11.5 - 14 .. 5 .08 -1.00 
1975 4 4 13. 75 12.0 - 15.0 . . 1 0 

1974 5 7 15.92 15.0- 17.5 . 05 -2.00 
1975 b 3 17. 16 17.0- 17.5 .02 

1974 6 7 19.00 17. 0 ~ 20. 0 .06 -0 .. 60 
1975 6 2 19.50 19.5- 19.5 .00 

1974 7 6 20.91 20.0 - 22.0 .04 -3.64* 
1975 7 3 22.83 22.5- 23.5 .02 

1974 8 4 22.75 21.0- 24.0 .06 -1.08 
1975 8 4 23.50 23.0 - 24.0 . 02 

1974 9 4 23.5 23.0- 24.5 .03 -1.41 
1975 9 4 24.0 24.0- 24.0 .00 

1974 10 4 24.00 23.5- 24.5 .. 02 -1. 19 
1975 10 3 24.33 24.0 - 24.5 . 01 

1974 1 1 4 24.00 23.5 - 24.5 . 17 _ ......... -
1975 1 1 0 ----- -------- __,.. _____ 

*is significant at .05 level. 
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TABLE 33. Mean Manus Length of Nestling Brown Thrashers in May 

Coefficient 
Year Day Sample r·1e an Range of variation t-value* 

1974 0 5 7. 10 7.0- 7.5 .03 -0.63 
1975 0 5 7.20 7.0 - 7.5 .04 

1974 1 7 8.14 7.5 - 9.0 .08 +1.02 
1975 1 6 7.75 7.0 - 9.0 . 10 

1974 2 7 9. 71 9.0- 10.5 . 06 +0.93 
1975 2 6 9.41 8.5 - 10.0 . 06 

1974 3 6 11. 16 10.0- 13.0 . 10 -0~26 
1975 3 6 11.33 10.0 - 12.5 .09 

1974 4 5 13.24 11.0- 16.0 . 16 -0.64 
1975 4 5 14.00 12.0- 16.0 . l 1 

1974 5 5 15~80 13. 0 - 1 7. 5 . 16 -0.46 
1975 5 5 16.40 15.0- 18.0 .09 

1974 6 5 17.60 15.0- 20.0 • 13 -1.61 
197S 6 3 20.00 19.0 - 21.5 .07 

1974 7 3 21.83 21.0- 22.5 .03 0.00 
1975 7 3 21.83 21.0- 23.0 . 05 

1974 8 3 22.83 22.0 - 24.0 .05 -0.99 
1975 8 3 23.50 23.0- 24.0 .02 

1974 9 3 23.83 23.5 - 24.0 . 01 -0.77 
1975 9 2 24.00 24.0- 24.0 .00 

197'l 10 2 24.00 23.5 - 24.5 .03 -0.99 
1975 10 2 24.50 24.5 - 24.5 .00 

1974 11 1 24.00 
_____ ..... 

.00 ........ -
1975 1 1 2 24.74 24.5 - 25.0 

1974 12 0 
____ ... ----- ------- -- .. --

1975 12 1 . 25.00 
...... ,__, _____ 

.00 

*is significant at .05 level. 
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TABLE 34. Mean Manus Lengt~ of Nestling Brown Thrashers in June 

Coefficient 
Year Day Sample t1ean Range of variation t-va1ue* 

1974 0 13 7.07 6.0- 8.0 . 06 + l. 51 
1975 0 13 6.84 6.5 - 7.5 .05 

1974 1 11 8.18 7.0 - 9.0 .06 +2.38* 
1975 1 19 7.78 7.0 - 8.5 .05 

1974 2 12 9.91 9.0- 10.5 . 04 +4 .. 82* 
1975 2 19 8. 97 8.0- 10.0 .. 06 

1974 3 14 12.17 11.0- 13.0 .06 +3.66* 
1975 3 15 11. l 0 9.5- 12.0 .08 

1974 4 13 15. 11 14.0- 16.C .05 +4. 13* 
1975 4 17 13.58 10.5- 15.0 .09 

1974 5 12 18. 16 17.0- 20.0 .05 +3 .. 98* 
1975 5 16 16.59 14.5- 18.0 .07 

1974 6 9 20.77 20.0- 22.0 .03 +3.76* 
1975 6 12 18.95 17.0- 20.5 .07 

1974 7 10 21.60 21.0- 22.5 .03 +1.05 
1975 7 6 21.08 19.0 - 23 .. 0 .06 

1974 8 10 22.55 22.0- 24.0 .03 ......... --
1975 8 1 19.00 ..... --~- .00 

1974 9 5 23.60 23.0 - 24.0 . 02 
_... _____ 

1975 9 l 19.00 ------- .00 

1974 10 2 23.75 23.5 - 24.0 . 01 ------
1975 10 l 19.50 .. _ ...... _ .00 

1974 11 0 ------
._ ______ ...... _ .. -------

1975 1 l 1 20-50 ,.__...,. __ .00 

*is significant at .. 05 level. 
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TABLE 35. Mean ~·1anus Length of tJest1ing Br_ovln Thrashers in July 

Coefficient 
Year Day Sample f··1ean Range of variation t-value* 

1974 0 3 7.33 7.0 - 8.0 .07 + 1. 61 
1975 0 9 6.83 6.5 - 7.5 .06 

1974 1 6 7.58 7.0 - 8.5 .06 -0.30 
1975 1 12 7.66 6.5 - 8.5 .07 

1974 2 6 9.00 8.5 - 10.0 . 06 -0.48 
1975 2 12 9. 16 8.0- 10. 5 .08 

1974 3 5 10.70 9.0 - 12.0 . 11 -0.48 
1975 3 8 11.00 9.5- 12.5 .09 

1974 4 4 13.50 12.0- 14~0 .07 0.00 
1975 'l 8 13.50 11.5- 16.5 . 12 

197·~ 5 2 15.00 15.0- 15.0 .00 -0.52 
1975 5 8 15.56 13. 0 - 17.5 . 09 

1974 5 0 ~- .... ~·· ~ .... - .. ~ .,.. ____ ------
1975 6 9 17.88 13.0- 20.5 . 14 

1974 7 0 ----- ----- .... -...... -----
1975 7 8 20.18 17.0- 22.0 • 1 0 

1974 8 0 - .... --- ~--~- ------ ------
1975 8 4 22.25 20.0- 23.0 . 07 

1974 9 0 ------ ------ ------.a.- -----
1975 9 2 22.25 21. 0 - 23.5 .08 

1974 10 0 ----.- ........ _...,_ ..... _.__ __ .,.._..,. 

1975 10 2 23.00 22.0- 24.0 .05 

*is significant at .05 level. 
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TABLE 36. tvlean Culmen Length of Nestlino Bro\~Jn Thrashers ..., 

Coefficient 
Year Day Sample f1ean Range of variation t-vJlue* 

1974 0 27 2.92 2.5 - 3.5 .08 +1.35 
1975 0 32 2.84 2.5 - 3.0 .08 

1974 1 32 3. 17 2.0 - 4.0 . 12 +0.33 
1975 1 47 3. 14 3.0 - 3.5 .07 

1974 2 33 3.86 3.0- 4.5 . l 0 +2.46* 
1975 2 42 3.64 3.0 - 4.0 . 10 

1974 3 33 4. 51 4. 0 - 5.0 . 09 +2.99* 
1975 3 33 4.22 3.5 - 5.0 . 08 

1974 4 29 5.17 4.0- 6.0 .08 +3.29* 
1975 4 33 4.80 4.0 - 6.0 .09 

1974 5 26 5.84 4.5 - 7.0 • 1 1 +2.38* 
1975 5 32 5.50 4.5 - 6.5 .08 

1974 6 21 6.50 5.0 - 7.0 . 1 l +2.42* 
197~ 6 26 6.03 4.5 - 7.0 . 10 

1974 7 19 7.26 5.5 - 8.5 . 09 +3.33* 
1975 7 20 6.57 5.0 - 7.5 .09 

1974 8 17 7.94 6.0 - 9.0 .10 +2. 16* 
1975 8 12 7.29 5.5 - 8.0 .ll 

1974 9 14 8.32 6.5 - 9.0 .09 + 1. 61 
1975 9 9 7.66 5.5 - 9.0 . 16 

1974 10 10 8.40 7.0- 10.0 . 10 +0.54 
1975 10 8 8. 12 6.0 - 9.5 . 16 

1974 1 1 7 8.78 7.5- 10.0 • 11 +0.70 
1975 1 l 3 8.16 6.0 - 9.5 .23 

1974 12 0 -------- ..... - ..... -.-. .. -- ____ ... 

1975 12 1 10.00 _ ......... _ .00 

* .is significant at .05 level. 
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TABLE 37. t1ean Culmen Leng~h of flestling Drov1n Thrashers in April 

Coefficient 
Year Duy Samrle Mean Range of variation t-va ·l ue* 

1974 0 6 2.83 2. 5 - 3.0 .09 -1.58 
1975 0 6 3.00 3.0 - 3.0 . 00 

1974 1 9 3.05 2.0- 3.5 . 15 -1.03 
1975 1 8 3.25 3.0 - 3.5 .08 

1974 2 0 3.55 3.0- 4.0 . 11 -2.06 _, 

1975 2 6 3.91 3.5 - 4.0 . 05 

1974 3 8 4.12 4.0- 4.5 . 06 -0.81 
1975 3 4 4.25 4.0 - 4.5 .07 

1974 4 7 4.92 4.0 - 5.5 . 1 l +0.54 
1975 4 4 4.75 4.0 - 5.0 • 1 1 

1974 5 7 5.71 4. 5 ~· 7. 0 . 15 +0.72 
1975 5 3 5.33 5.0 - 5.5 .05 

1974 6 7 6.09 5.0- 7.0 . 1 1 -0.34 
197~ 6 2 6.25 6.0 .. 6.5 .06 

1974 7 6 6.58 5.5- 7.0 0 09 -Qc68 
1975 7 3 6.83 6.5 - 7.0 .04 

1974 8 4 7.00 6.0- 7.5 • 10 -2.84* 
1975 8 4 7.87 7.5- 8.0 .06 

1974 9 4 7.87 6.5 - 8.5 . 12 -0.75 
1975 9 4 8.25 8.0- 8.5 .03 

1974 10 4 8.25 7.0- 9.0 • 12 -0.99 
1975 10 3 8.83 8.5 - 9.0 .03 

1974 11 4 9.12 7.5 -10.0 ------
1975 11 0 ---..--- ---~-- --------

*is significant at .05 level. 
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TABLE 38. r"ean Culmen Length of Nestling Brown Thrashers in May 

Coefficient 
Year Day Sample r1ean Range of variation t-value* 

1974 0 5 3. 10 3.0 - 3.5 .07 + l. 41 
1975 0 5 2.90 2.5- 3.0 .08 

1974 1 6 3.25 3.0- 3.5 .08 0.00 
1975 1 6 3.25 3.0- 3.5 .08 

1974 2 6 3.83 3.5- 4.0 .07 +0.84 
1975 2 6 3.66 3.0- 4.0 . ll 

1974 3 6 4.50 4.0- 5.0 . 10 +0.34 
19/5 3 6 4.41 4.0 - 5.0 . 08 

1974 4 5 5.10 5.0- 5.5· ~ 04 -0.44 
1975 4 5 5.20 5.0 - 6.0 .08 

1974 5 5 5.50 5.0- 6.0 .09 -0.99 
1975 5 5 5.80 5.5 - 6.5 .08 

1974 6 5 6.20 5.0 - 7.0 . 13 -0.25 
1975 6 3 6.33 6.0 - 6.5 . 04 

1974 7 3 7. 16 7.0- 7.5 • 04 0.00 
1975 7 3 7. 16 7.0- 7.5 . 04 

1974 8 3 7.66 7.0- 8.0 . 07 -0.44 
1975 8 3 7.83 7.5 - 8.0 .04 

1974 9 5 8.10 7.5 - 9.0 .08 -1.28 
1975 9 2 8.75 8.5 - 9.0 .04 

1974 10 4 8.12 7.5 - 9.0 .08 -2.26 
1975 10 2 9.25 9.0 - 9.5 . 04 

1974· 1 1 3 8.33 8.0 - 9.0 .07 -1.95 
1975 l l 2 9.25 9.0 - 9.5 • 04 

1974 12 0 
.. _ ... __ -·-.-. ..... - _____ ... ___ ...... 

1975 12 1 10.00 --- ... - . 00 

*is significant at .05 level. 



86 

TABLE 39. Mean Culmen Length of Nestling Brov1n Thrashers in June 

Coefficient 
Veil r Day Sample Mean Range of variation t-value* 

1974 0 13 2.88 2.5- 3.0 .07 +1.40 
1975 0 12 2.75 2.5- 3.0 .09 

1974 1 1 1 3.27 3.0 - 4.0 . 13 +1.57 
1975 1 20 3. 10 3.0 - 3.5 . 06 

1974 2 12 4.12 3.5- 4.5 . 09 +4.27* 
1975 2 19 3.50 3.0 - 4.0 . 11 

1974 3 14 4.78 4.0- 5.0 .07 +4. 50-J• 
1975 3 15 4.16 3.5 - 5.0 . 10 

1974 4 13 5.38 5.0- 6.0· . 08 +4. 11* 
1975 4 17 4.70 4.0- 5.5 ~ 10 

1974 5 12 C.?.O 6. 0 - 7.0 . 05 +4.43* 
1975 5 16 5.46 4.5- 6.5 . 09 

1974 6 9 7.06 6.5 - 7.0 .05 +3.57* 
1975 6 12 6.08 4.5 - 7.0 • 12 

1974 7 10 7.70 7. 0 -· 8. 5 .05 +4.24* 
1975 "l 6 6.41 5.0- 7.0 . 12 I 

1974 8 10 8.40 8.0 - 9.0 . 05 ... _ ... _. ... 
1975 8 1 5.50 

___ ... _ ...... 
. 00 

1974 9 5 8.90 8.5 - 9.0 .02 ~-~---

1975 9 1 5.50 .- ...... -- .00 

1974 10 2 9.75 8.5 -10.0 . l l 
.... ____ 

1975 10 1 6.00 ----- ... . 00 

1974 11 0 ------- ._...,..,._-
_ .. _ ... _ -.. ---

1975 11 1 6.00 ...... ._._._. • 00 

* is significant at .05 level. 
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TAl3LE 40. r·1ean Culmen Length of Nestling Brov1n Thrashers in July 

Coefficient 
Day Sample Mean Range of variation t-va1ue* 

1974 0 3 3.00 3.0 - 3.0 .00 +1.09 
1975 0 9 2.83 2.5- 3.0 .09 

1974 1 6 3.08 3.0- 3.5 .06 -0.30 
1975 1 13 3. 11 3.0- 3.5 .07 

1974 2 6 3.83 ., 5 -.._). ~ 4.0 .07 +0.80 
1975 2 1 l 3.'12 3.5- 4.0 .07 

1974 3 5 4.40 4. 0 - 5.0 .09 + l. 14 
1975 3 8 4. 18 4.0- 4.5 .06 

1974 4 4 5.00 5.0- 5. Q. .00 +1.53 
1975 4 7 4.78 4.5- 5.0 ·. 05 

1974 5 2 5. (JO 5.0- 5.0 . 00 -1.40 
1975 5 8 5. 4·3 5.0- 6.0 .08 

1974 G 0 
... _______ ..... ___ ----- ---~- ... 

1975 6 9 5.83 5. 0 .. 6.5 .09 

1974 7 0 -....... __ .. _ ..... _.. -......... __ .,. __ 
1975 7 8 6.37 6.0 - 7.0 .08 

1974 8 0 - ... --- ,..-~-- -------- -------
1975 8 4 6.75 6.5 - 7.0 • Oil 

1974 9 0 
___ ..__ _ ........... --..--- __ ... __ 

1975 9 2 6.50 6.5- 6.5 .00 

1974 10 0 ------ __ ,_. __ ----- - ... ---
1975 10 2 7.00 7.0- 7.0 .00 

*is significant at .05 level. 
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TABLE 41. Mean Gape Width of Nestling Brown Thrashers 

Coefficient 
Year Day Sample tie an Range of variation t-value* 

1974 0 27 11.94 8.5- 13.5 .08 +1.98 
1975 0 33 11. 51 10.5- 12.5 .06 

1974 1 32 13.60 11.5- 15.0 .08 +2.32* 
1975 1 46 13.14 11.5- 14.5 .06 

1974 2 34 15. 55 13.0- 18.0 .07 +2.80* 
l9i7 5 2 42 14.95 13.5- 17.0 • 05 

1974 3 32 17.06 15.0- 19.0 .06 +2.75* 
1975 3 33 16.43 15.0- 18.0 .05 

1974 4 29 18.13 16.0 - 20.0 .05 +1.93 
1975 4 34 17.64 15.5- 19.5 .06 

1974 5 26 18.82 17.0 - 20.5 .05 . +0. 44 
1975 5 32 18. 71 16.5 - 20.5 .05 

1974 6 21 19.38 18.0- 21.0 .04 +0. 81 
1975 6 26 19. 13 15.0- 21.0 .06 

1974 7 18 19.44 18. 0 - 21 . 0 . 05 +0.39 
1975 7 20 19.32 18.0- 21.5 . 05 

1974 8 17 19.47 18.0- 21.5 .05 +0.98 
1975 8 12 19.12 18.0 - 20.5 .04 

1974 9 9 19.46 19.0- 21.0 .03 +2.02 
1975 9 14 18.77 18.0 - 20.0 .05 

1974 10 10 19.05 18.0- 20.0 .05 +1.00 
1975 10 8 18.68 18.5 - 19.0 .03 

1974 l 1 7 18.50 17.5 - 20.0 .05 +1 .. 10 
1975 11 3 17.83 17.5- 18.0 .02 

1974 12 0 ~.-. .. -.... ----- .... ._,_.~ ............. -
1975 12 1 17.50 ........ ,_ .. - .oo 

*is significant at .05 level. 



89 

TABLE 42. Mean Gape Width of Nest1ing .nrown Thrashers in April 

Coefficient 
Year Day Sample l~ean Range of variation t-value* 

1974 0 6 10. 91 8.5 - 12.0 .12 -2.18 
1975 0 7 10.00 11.5- 12.0 .03 

1974 1 8 13.06 11.5- 14.0 .07 -1.80 
1975 1 8 13. GB 13.5- 14.0 . 02 

1974 2 9 14.83 13.0- 16.0 . 06 -1.91 
1975 2 6 15.58 15.0- 16.5 .04 

1974 3 7 16.28 1 s. 0 - 18.0 .07 -1.36 
1975 3 4 17. 12 .J 6. 5 - 18.0 .04 

1974 4 7 17.85 16.0 .. 19.0 .05 -1.33 
1975 4 4 18.62 17.5- 19.5 .05 

1974 5 7 l8.SO 'j 7. 0 - 19. 0 .04 " 2., - (. • I 

1975 5 3 19. 6G 19.0- 20.5 .04 

1974 6 7 19.28 18. 0 - 21.0 .05 -1. 71 
1975 6 2 20.b0 20.5 - 20.5 .00 

1974 7 6 19.50 18.0- ?.1.0 .05 -1.59 
1975 7 3 20.SO 20.0- 21.0 .02 

1974 8 4 19.75 19.0- 21.0 .05 0.00 
1975 8 4 19.7S 19.0- 20.5 .03 

1974 9 4 19.50 19.0 - 20.5 .04 +0. 21 
1975 9 4 19.37 18.0 - 20.0 .05 

1974 10 4 18.87 18.0- 20.0 .05 -0.55 
1975 10 3 19.16 19.0- 19.5 . 01 

1974 ll 4 18. 12 17.5- 19.5 . 05 -- ....... ~ 
1975 1 1 0 .. -- ... - __ ,_. ___ 

... -·· ---

*is significant at .05 level. 
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TABLE ~3. r~ean Gape Hidth of Nestling Brov1n Thrashers in May 

Coefficient 
Year Day Sample l·1ean Range of variation t-value* 

1974 0 5 12.20 11.5- 13.0 .. 06 +0. 71 
1975 0 5 11.90 11. 0 - 12. 5 . 05 

197~- 1 7 13. 71 12.5- 15.0 .08 + 1. l 0 
1975 1 6 13. 08 12.0 - 14.0 0 08 

1974 2 7 15.57 15. 0 - 16.0 .03 +1.36 
1975 2 6 15.00 14.0 - 16.0 .06 

1974 3 6 17.08 16.0 - 18.5 .06 +0.78 
1975 3 6 16. 6G 16.0 - 18.0 .. 05 

1974 4 5 18.20 17.0- 19.0 .04 +1.02 
1975 4 5 17.50 16.0- 19.5 .08 

1974 5 5 19.00 18.0- 20.0 .04 +0.68 
1975 5 5 18.70 18.0- 19.5 .03 

1974 6 5 19.60 18.5- 20.0 .03 +0.85 
1975 6 3 19. 16 18.5- 20.0 . 04 

1974 7 3 19.56 19. 0 ·- 20. 0 .03 +0.89 
1975 7 3 19.33 19.0 - 19.5 . 02 

1974 8 3 19.83 19.5 - 20.0 • 01 +0.99 
1975 8 3 1Y.50 19.0 - 20.0 .03 

1974 9 . 5 19.30 19.0 - 20.0 .02 +1.52 
lS75 9 2 18.75 18.5 - 19.0 . 02 

1974 10 4 19.25 18.5- 20.0 .04 + l. 15 
1975 10 2 18.50 18.5- 18.5 . 00 

1974 1 j 3 19.0 18.0- 20.0 . 05 +1.34 
1975 11 2 1 a. o 18.0- 18.0 .00 

1974 12 0 ------- ------- --- ... - _.., ___ 
1975 12 1 17.5 ............... ___ ,_ ---

*is significant at .05 level. 
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TABLE 44. l1ean Gape l~/idth of Nestling Brown Thrashers in June 

Coefficient 
Year Day Sample f~ean Range of variation t-va 1 ue* 

1974 0 13 12. 11 11.0 - 13.0 .05 +3.38* 
1975 0 12 11.20 10.5- 12.5 .06 

1974 1 1 1 13.86 12.5- 15.0 .07 +2.95* 
1975 1 20 12.87 ll. 5 - 14.5 .06 

1974 2 12 16. 12 14.0- 18.0 .08 +3.54* 
1975 2 19 14. 81 14.5- 17.0 . 05 

1974 3 14 17.25 16.0 - 19.0 . 05 +3.17* 
1975 3 15 16.26 15.0- 18.0 .05 

1974 4 13 18.42 17. 0 - 20~0 ~ 06 +2.97* 
1975 4 17 17.44 15. 5 - 19.0 .05 

1974 5 12 18.83 17.5 - Z0.5 .06 +0.45 
1975 5 1G 18.65 17.0- 20.5 .05 

1974 6 9 19.33 18.0- 21.0 .05 +0.82 
1975 6 12 19.04 18.0- 20.0 .03 

1974 7 9 19.33 18.0- 21.0 .05 0.00 
1975 7 6 19.33 18. 0 - 21. 5 .07 

1974 8 10 19.25 18.0- 21.5 . 06 -----
1975 8 1 18.00 

_____ .,. 
.00 

1974 9 5 19.60 19.0- 21.0 .05 ------
1975 9 1 17.00 --- ...... .00 

1974 10 2 19.00 18.0- 20.0 .07 .,.. __ .... 
1975 10 1 17.50 .... ---- .00 

1974 1 1 0 ....... - .. - -~---

____ .., ... ...... --
1975 11 1 17.50 ... _,. ...... _ .00 

* is significant at .05 level 
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TABLE 45. Mean Gap~ Width of Nestling Brown Thrashers in July 

Coefficient 
Year Day Sample r1ean Range of variation t-value* 

1974 0 3 12.83 12.0 - 13. 5 .06 +3.29* 
1975 0 9 11. 33 10. 5 - 12.0 .06 

1974 1 6 13. 75 12.0 - 15.0 . 08 +1.28 
1975 1 12 13.25 12.5 - 14.0 .04 

1974 2 6 15.50 14.5- 1 7. 0 . 06 +1.59 
1975 2 l 1 14. 81 13. 5 - 16.0 .05 

1974 3 5 17.60 17. 0 - 18.0 .02 +2.92* 
1975 3 8 16.25 15.0 - 17.5 .06 

1974 4 4 17. 62 16.5 - 18~0 . 04 -0.09 
1975 4 8 17.68 15.5 - 19.5 .07 

197·1 
.. 

2 19.50 19.0- 20.0 . 04 +1.46 ~) 

1975 5 8 18.50 16.5- 19. 5 . 05 

1974 r 

0 ------n -- ..... - -... -..... ~ .... --. .. 
1975 6 9 18.94 15.0- 21.0 .09 

1974 7 0 ............. -- ._ ____ ._ ___ ..,. ___ __ ... ___ 

1975 7 8 18.87 18.0- 19.5 .03 

1974 8 0 --~ ........... ..... ~ ... -- ---- ...... .... ____ 

1975 8 4 18.50 18.0 - 19.0 .02 

1974 9 0 .... _ ... ..., .. ___ ....,_, ........ -... - ...... _,....,. __ 
1975 9 2 18.50 18.5- 18.5 .00 

1974 10 0 ......... - _____ ,.. 
~-----

_ ........... 
1975 10 2 18.75 18.5- 19.0 .02 

*is significant at .05 level. 
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TABLE 46. Mean Eighth Primary Length in Nestling Brown Thrashers 

Coefficient 
Year Day Sample t·1ean Range of variation t-value* 

1974 0 ~-----~ ------- -.----·· ~-...-----
........... _ .. ._ 

1975 0 - .. --- ... ..,. __ ,....._ 
~---- -----

1974 1 a. ... ~---
............ _ -- .. -~ _..,. ____ 

-----~ 

1975 1 ----- ............ _ ................ .......... __ 

1974 2 ____ ... ---- ... ... _ ...... _ ------ .......... _ 
1975 2 ------ -----~ 

......... __ -------
1974 3 .--~-- -- .......... ----- ... ........... - ----.-
1975 3 ................ ... ______ ---..--- ................. 

1974 4 28 3.55 1. 0 - 5.5 . 35 +3.69* 
1975 4 33 2.56 1. 5 - 4.5 • 32 

1974 5 28 6.21 2.5- 10.0 .33 . +2.31* 
1975 5 32 5. 19 2.5 - 7.0 . 25 

1974 6 21 10.14 4.5- 16.5 . 33 +2.22* 
1975 6 24 8.33 3.5- 12.0 .25 

1974 7 19 14.39 8.5 - 19.0 . 18 +2.13* 
1975 7 20 12.56 6.5- 16. 5 .22 

1974 8 15 18.93 12.5 - 23.0 . 15 +1.39 
1975 8 12 17.20 10.0 - 20.5 .20 

1974 9 . 14 21.03 13.5- 27.0 .19 +0.47 
1975 9 9 20.16 11. 5 - 24.0 .24 

1974 10 10 23.75 18. 0 - 29.0 .15 +0.41 
1975 10 8 22.81 13·. 0 - 27.5 .26 

1974 1 1 7 26.07 21.5- 29.5 . ll +0.92 
1975 1 1 3 23.66 17. 5 - 29.0 .24 

1974 12 3 30.0 - 31.0 ------
1975 12 1 32.50 -..----- • oo· 
--

* is significant at .05 level. 



TABLE 47. Mean Eighth Primary Length of Nestling Brown Thrashers 
in April 

Coefficient 
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Ye·ar Day Sample r~ean Range of variation t-value* 

1974 0 -- ... .- ... .... --~--
__ ....,_ ... ....... -.- ... ---------

1975 0 -- ~- .. ..-- .. -- ----- --- .. ---

1974 1 .. - ...... -- ---- .. I ..... _..__ 

____ .,.._ ------
1975 1 ------ -----.- ------- _ ... ___ ._ 

1974 2 ---- ..... ~- ... --. ------ ------ ____ .__ 

1975 2 
_._ ____ .. ---- ----- .. -.-----

1974 3 
_ .... __ ~ ---- .. - .... .---- .............. _ ------

1975 3 ------- --- ... -- -.- .... -- --.-.--

1974 4 6 2.83 2.0 - 4 .. 0 .29 -0.08 
1975 4 4 2.87 2.0 - 3.5 ·. 22 

1974 5 7 5.14 3.0- 7.0 . 32 -1.00 
197:, 5 3 6.16 5.5 - 7.0 . 12 

1974 6 7 8.78 5.0 - 11 . 0 .26 -1.30 
1975 6 2 11. 00 10.5 - 11 . 5 . 06 

1974 7 6 12.25 8.5- 14.0 . 17 -2.48* 
1975 7 3 15.50 14.5- 16.0 .06 

1974 8 2 13.75 12.5 - 15.0 . 13 -6. 62-1; 
1975 8 4 19.75 19.0 - 20.5 .03 

1974 9 4 19.50 16.5 - 21.0 . 1 1 -3. 97* 
1975 g 4 23.75 23.5 - 24.0 • Ol 

1974 10 4 23.50 23.0 - 26.0 . 11 -2.43 
1975 10 3 27.33 27.0 - 27.5 • 01 

1974 1 1 4 27.50 25.0 - 29.5 . 07 ..... .- .... 
1975 l 1 0 ------ --------- -----
1974 12 3 30.0 - 31.0 

__ ... ___ 

1975 12 0 ----- -- .... -- ------

*is significant at .05 level. 



TABLE 48. fvlean Eighth Primary Length of Nestling Brown Thrashers 
in f~ay 

Coefficient 
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Day Sample fvle~n Range of variation t-value* 

1974 0 ...... ---- -- ... -- __ .,.. ... _ ... ----- .- __ ..... 
1975 0 

.... ____ ____ .... _ ----.- _____ ... 

1974 1 --- .... ___ ...,._ ------ ---.-. ...... .. ........ _ 
1975 1 

__ ... __ _ __ ... _ 
.-. ..... -. .. .. .......... ._ 

1974 2 ... .-.--- ------ -- ... -- ______ ... _,_ _____ 

1975 2 ----- ------ -.. -. -- .... ----
1974 3 

____ ...., ...... --- ------ ..... ___ ... -----
1975 3 _ ........ - ... ____ ....... ------ ............... 

1974 4 5 2.3 1. 0 - s~o .70 -0.47 
1975 4 f" 

~ 2.7 2.0- 4.0 ·• 36 

1974 5 5 4.5 2.5 - 8.5 .54 -0.70 
1975 5 5 5.4 4.0- 7.0 .27 

197'4 6 5 7.60 4.5- 13.0 .52 -0.82 
1975 6 3 9.66 8.0 - 12.0 .22 

1974 7 " 13.83 10. 5 - 17.0 .23 +0.70 .J 

1975 7 3 13.66 12.0 - 16.5 . 18 

1974 8 3 17.50 14.5 - 20.0 . 16 -0.33 
1975 3 3 18. 16 16.5 - 20.5 • 1 1 

1974 9 5 18.50 13.5 - 23.0 .23 -0.71 
1 o- ~-_,/"J 9 2 20.75 20.0 - 21.5 . 05 

197·1 10 4 21.62 18.0 - 26.0 . 16 -1. 10 
1975 10 2 24.50 24.0- 25.0 .03 

1974 11 3 24.16 21.5 - 27.0 . 11 -0.97 
1975 11 2 26.75 24.5 - 29.0 . 12 

1974 12 0 
_ .. ____ 

--~--
.,. __ .. ,_ -- .. --

1975 12 1 32.50 _ ... _ ... _ .00 

* is significant at .05 level. 
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TAGLE 49. Mean Eighth Primary Length of Nestling Brown Thrashers 
in June 

Coefficient 
Year Day Sample t:1ean Range of var·iation t-value* 

1974 0 ~-----

._ _____ ___ .. __ --- ..... --- __ ...... __ 

1975 0 .... _ _.._ .......... - ------- .,.. __ ....,.,. 

1974 1 ..,._ ......... .._ ---- ............. - ..., _____ _ ___ ..__ 

1975 1 ........ ._ ~-- ............... ...... -- ... -- ··-----

1974 2 -~-.-~ 

__ ... __ ___ ....,_ ---- ..... __..,. __ 

1975 2 ......... -- --.. -~ ----- ... -----

1974 3 ......... - -..--- ... .... _ .. __ 
----~ 

_,.. ____ 

1975 3 
__ ...... _ ----- .. 

_____ ._ ----- .. 

1974 4 13 4.19 3.0- 5.5 . 18 +4.51* 
1975 4 16 2.56 l. 5 - 4.0 . 31 

1974 5 12 7.70 6.0 - 10.0 . 17 +5.GJ* 
1975 5 16 5- t14 3.5 - 7.0 . 21 

1974 6 9 12. Gl 10.5 - 16. 5 . 15 +4.79* 
1975 6 10 8.15 6.0 - 10.0 . 16 

1974 7 10 15.85 13.0 - 19.0 . 10 +6.14* 
1975 7 6 12.50 9.5 - 14.0 

1974 8 10 20.40 18.5 - 23.0 .07 +3.86* 
1975 8 1 10.50 ------- . 00 

1974 9 5 24.80 23.5 - 27.0 .06 -------
1975 9 1 12.50 - ........... .00 

1974 10 2 28.50 28.0 - 29.0 .02 -------
1975 10 l 14.00 ------ .00 

1974 1 1 0 --.-- .. 
_ .... ____ __ ..... _ __ ... __ 

1975 11 1 17.50 ...... -~- .00 

* is significant at .05 level. 
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T/\BLE 50. t~ean Eighth Primary Length of Nestling Bro\·tn Thrashers 
in July 

Coefficient 
Year Day Sample 1'-'iean Range of variation t-value* 

1974 0 ._ ,-..- ...... .. ___ ....., ____ .._ ... _~ ........ ........... ~-
1975 0 -- ........ __ ._ ........ ....... ~-- __ ._ ---

1974 1 ------- ... - ... ._ .. ____ .,._ ... _ .. ___ ....... _ ... _ 
1975 1 ~-- ........ .. ----- -............ .._ .......... - .... 

1974 2 ----- ... ------- --- ... -- ... _ .......... ...,._._ ....... 

19/5 2 __ _.._ .. --- .... ..e- ... _ ... .. _ .... __ 

1974 3 -~ ........... -- ... -.... -,...- .. ~ -------- --~--

1975 3 ........ __ -- .. -- ---~---
........... ~ 

1974 4 4 4-. 12 2.5 - 5.0 .29 +2.80* 
1975 4 8 2. 31 "( r.. . ~ - 4.5 .43 

1974 5 4 5. 75 4.5 - 7.0 .25 +1.97 
1975 5 8 4.18 2.5 - 6.0 .29 

19711 6 0 
...... ___ - _._ ....... ... ...... -.... ------

197') 6 9 7.50 3.5 - 11. 0 . 33 

1974 7 0 ··---- ... ......... -... ------- ....... ___ 
1975 7 8 11.10 6.5 - .,4. 5 . 29 

1974 8 0 .. ~-- ... ----- -.~ 
_ ........... ---- ..... --

1975 8 4 15.62 10.0 - 18.0 ?4 . '-

1974 9 0 -----~- ---.-.- -------- .,..,.._,_ __ 

19/fl 9 2 16.25 11. 5 - 21.0 • 41 

1974 iO 0 ....... - ...... .. ....... -.. ... _ .. .....,_ ... ,.. ....... 
1975 .l 0 2 18.75 13.0 - 24.5 .43 

* is significant at .05 level. 



TABLE 51. T-values from Comparisons Between Mockingbirds and 
Brown Thrashers** 

Width of Eighth 
Year Day \~eight t~anus Culmen Gape Primary 

1974 0 -5. 15* - .66 -5. 36* -3. 1 0* 
___ .._ __ 

1975 0 -2.96* +1.38 - .64 + .07 -- ............ 

1974 1 -4.28* + . 18 -2.51* -1.86 .. - ... --
1975 l -2.36* + 1. 90 - . 35 +1.62 

___ ... _ 

1974 2 -5.88* -1.90 -3.61* -2.51* 
_____ .... 

1975 2 -2. 15* +2.11 + .05 +1.33 ------
1974 3 -5.30* -1 . 17 -4.77* -1.38 .. ----
1975 3 -1.66 +1.90 - .89 +1.90 -----

1974 4 -4.27* -1.31 -5. 1 0* - .29 -3.08* 
1975 4 -1.09 +2.30* -1.57 +2. 12 +3.15* 

19/4 5 -4.66* - .78 -6.08* - .92 -2.10* 
1975 5 -2.62* +2.38* -3. 15* +1.02 +3.02* 

1974 6 -3.27* - .78 -5.58* - .47 -2.04* 
1975 6 -1.58 +2.90* -2.41* + . 51 +3. 14* 

1974 7 -3.64* -1.64 -7.64* - .53 -2.24* 
1975 7 -1.44 +3.25* -2.78* + .62 +2.71* 

1974 8 -2.79* - .56 -8.91* - .28 -2.06* 
1975 8 -1.92 +2.42* -3.53* + .26 +1.53 

1974 9 .J2.54* + .23 -7. 14* -1.55 -0.06 
1975 9 -2.35* +2.86* -2.71* -1.40 +2.53* 

1974 10 -3. 48* +1.43 -5.36* -1 . 31 + .33 
1975 10 -2.14* +3.63* ·:2. 76* -2. 18* +3. 45 * 

1974 1 1 -2.46* +2.03 -4.20 * - .29 + .55 
1975 1 1 - . 47 +2.44* - .85 - • 25 +2.61* 

* t-va1ue significant at .05 level 
**Negative t-values indicate Bro\'ln Thrashers were larger. 

Positive t-values indicate Mockingbirds were larger. 
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SUHMARY 

Aspects of nestling Mockingbird and Brown Thrasher growth, 

mortality, clutch size, and behavior \·tf.re studied dur·ing the 1974 

and 1975 breeding seasons in central Florida. Mockingbirds tended 

to nest ear 1 i er i..han Brov..rn Thrashers . This may reduce competition 

between the two species. 

Clutch ·size in both species was smaller than in their con

specifics from more norther'n r·egi ons, but . there was no s i gni fi cant 

difference in clutch size between the two species. 

1 he i ncuba ti on periods in Fl or ·ida v1ere 1 anger than those 

reported from more northern regions. 

Mockingbirds \·Jere more successful nesters than \ver·e Bro\vh 

Thrashers. Only 21% of Mockingbird clutches were lost prior to 

hatching as compat~ed to 45~~ of the Broh'n Thrasher clutches. Bro;vn 

Thresher clutches suffered mor·e partial egg loss than did Mocking

hi rds. 

Fledging success in £3rown Thr·ashers \-Jas also lov1er than in 

r~ockingbir·ds. Forty-one percent and 46% of the Mockingbird nest

lings fledged in 1974 and 1975 respectively, as compared to 22% 

a·nd 13% in BrO\\'tl Thr·ashers. The lOh'er success of Brown Thrashers 

may be due to their tendency to nest later in the season, the 

possibility that the habitat may have .been marginal for their 
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nesting requirements, and their vociferous behavior in the vicinity 

of the nest site when disturbed. 

Nestling mortality in both .species increased towards the end of 

the season. Predation \·Jas the chief cause of nestling mortality, 

although starvation -increased in importance during the latter part 

of the breeding season. Possible reasons for the increased starva-

tion of nestlings during the latter part of the breeding season 

included parasitism, onset of molting in adults, and changing 

hormonal levels in the adults late in the season. 

The eggs of both species sometimes hatched asynchronously. This 

did n9t, hc·.-~ever, appear· to be a valuable mechanism for maximizing 

reproduction during periods of low food availability. 

!\'cs+- 1 ;,.....,.,_ c.& bo"'·h c-p:':)c"'~s r"'rc....,h 1 "'d +"pl·" ... l ::"\l~r.;cl·:'!, .vou·1 ... 1g ~r. h \,llll~_, 1 \..It..>\:: 1\::: I.:..> IIIUI\.. '-'J \..U U 1., I Ul _ I 1 

their appearonce and hehavi or. Impor·tant differences in the appear-

ance of r .. ~ockingbirds and Brown Thrashers prior to development of 

p 1 umage \vere the number of do~vn in the abdomina 1 region and the 

color of the soft parts. Behaviorally the two species were similar"~ 

but Bro·dn Thr~shers were more discriminate in begging, less likely 

to grasp the nest lining, more likely to huddle in the nest, and 

less likely to attempt to escape. 

The growth curves of both species approximated a logistic 

curve. The gro\·Jth rate for each species varied from month to month 

and year to year. July nestlings tended to be smaller in both 

species. Interspecific comparisons showed that Brown Thrasher·s were 

usually heavier and had longer culmens than Mockingbirds of the same 
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age. ~iockingbirds had a longer manus and eighth primary relative to 

the \-:eight of the birds. Hhen the \"Ieight differences between the 

species was not great, the manus and eighth primary were absolutely 

longer in Mockingbirds. 



102 

Liter·ature Cited 

Allen, R. W.,and M. M. Nice. 1952. A study of the breeding biology 
of the Purple Martin, (Progne subis). Am. Midl. Nat. 47: 
606-6G5. 

American Ornithologists' Union Committee. 1910. Checklist of North 
/\merican bir·ds. American Ornithologists' Union~ New York. 
430 pp. 

Americc1n Ornithologists' Union Committee. 1931. Checklist of North 
American birds. American Ornithologists • Union, Lancaster. 
!it.6 pp. 

Amer·icu.n Ornithologists' Union Committee. 1957. Checklist of North 
Americ<Jn birds. American Ornithologists' Union, Baltimore. 
631 pp. 

Averill~ C. K. 1933. 
numb2r of eggs. 

Geographical distribution in relation to 
Condor 35:93-97. 

Ba 1d~·d n, S. r., H. C. Ober·holser, and L. G. Horl ey. 1931. t·1easur·c
ments ol birds. Sc·i .. Publ. of the Cleveland ~1us. of 
.,;..)., IJ1'--L 2•1 .,rr: 
l~u. l, • l ~ l.. • • - J 0 ~ • 

Bent, A. C. 1948. Life histories of North American nuthatches) 
\·/rens, thrashers, and their a 11 i es. U.S. Nat 1. t·1us. Bull. 
195: 1-·lr 7 5. (Dover· reprint) 

Cody, r~. L. ·J966.. A oeneral tfleor·y of clutch size. Evol. 20: 
174-184. 

D.>'rcz) A. 1974. Factors affecting the grov-1th rate of nestling 
Great Reed Warblers and Re~d Warblers at Milicz, Pol~nd. 
Ibis 116:330-339. 

Er\":in, H.G. 1935. Sr.ne nesting habits of the Brown Thrasher. 
J. Tenn. Acad. Sci. 10:179-204. 

G b · , I L• 1 Q~ '} r. t d ,. th h 1 · f f th 8 a r1eason, . J~. .., tc. t\ s Ll y or e orne 1 eo· e rown 
Thrasher, Toxnstoma rufum (Linn.). Wilson Bull. 24:65-94. 

Graber, R. R., J. W. Graber, an~ E. L. Kirk. 1970. Illinois birds: 
Mimidae.. 111. Nat. Hist. ~urv. Biol. Notes 68:1-38. 

Hailman, J. P. 1963. The ~1ockingbir·d's 11 Tail-Up" display to 
rna mma 1 s near the n es t . ~·j ·i 1 s on B u 1 i . 7 5 : 4 1 4- 41 7 . 



103 

Hicks, E. A. 1959. Checklist and bibliography on the occurrence of 
i n s e c t s i n b i r d s • n e s t s . I ov1 a State Co 11 e g e Press , Ames . 
681 pp. 

Hon·lich, R. H. 1965. An ontogeny of wing-flashing in the tlfocking-
bird with reference to other behaviors. Wilson Bull. 77: 
264-28.1 • 

Hon·lich~ R. H. 1966. Feather development as a means of aging young 
Mockingbirds. Bird-Banding 37:257-266. 

Hoyt, S. F. 1957. The ecology of the Pil~ated Woodpecker. Ecology 
38:246-256. 

Johns i·o'lli R. r. 1958. Breeding of the Bro\·Jn Thrasher in Kansas. 
Kans. Ornithol. Soc. Gull. 9:17-18. 

Kenuci9h, S. C. 1949. Effect of temperature and season on energy 
res our· c c s of the Eng 1 i s h Spa r r o \·I • Auk 6 6 : 11 3- l 2 7 . 

Lack, D. L. 1947. The significance of clutch size. 
302-352. 

Ibis 89: 

La c k , D • .f 9 4 8 . T h e s ~ j n i f i c ~ n c e of c i u t c h s i z e , I I I . I b i s 9 0 : 
25-45. 

Lack: 0. 1954. The ratural regulation of animal numbers. Oxford 
Univ. Press, ~ondvn. 343 pp. 

Las key, A. R. 19 35. Mock i ngbi tel ·, i fe his tor·y studies. Auk 52: 
370-381. 

Lc.skey, A. H. 1936. Fall and \'linter bei1avior of Mockingbirds .. 
Wilson Dull. 40:211-255. 

Lask0y, A. R. 1962. Breeding biology of Mockingbirds. Auk 79: 
596-606. 

t~al'\tin, A. C., H. S. Zim~ and A.. L. Nelson. 1951. A guide to 
wildlife food habits: th£? use of trees, shrubs, weeds and 
her·bs by birds and mammals of the United States. Dover Publi
cations Inc. , Ne\'1 York. 500 pp. 

~1i chencr, H., and J. R. ~1i chener. 1935. r~ocki ngbi r~ds, their 
territories and individualities. Condor 37:97-140. 

~1ichener, J. R. 1953. Molt and variation in plumage patter·n of 
Mockingbirds at Pasadena, California. Condor 55:75-89. 



Moreau, R. 1944. Clutch size: A comparative study with special 
reference to African birds. Ibis 86:286-347. 

Morehouse, E. L., and R. Brewer. 1968. Feeding of nestling and 
fledgling Eastern Kingbirds. Auk 85:44-54. 

Perr·y, E. M., and \4. A. Perry. 1918. 
Sparrov1 and the Hermit Thrush. 

Home life of the Vesper 
Auk 35:310-321. 

104 

Pitelka, F. A. 1958. Timing of molt in Steller Jays of the Queen 
Charlotte Islands, British Colu~1bia. Condor 60:38-49. 

Rand, A. L. 1941. Development and enemy recognition of the Curve
billed Thrasher Toxostoma curvir·ostl"e. Bull. Am. Mus. Nat. 
Hist. 78:213-242. 

Ricklefs, R. E. 1965. Brood reduction in the Curve-billed Thrasher. 
Condor G7:505-510. 

RiGklefs, R. E. 1970. Clutch size in birds: outcome of opposing 
r>redator and prey ade1ptations. Science 168:599-600. 

SatJnrlcrs, A. A. 1956. Descript·ion of newly hatched passer·ine bir·ds. 
Bird-Bandin~ 29:232-236. 

S. '· ·), R u: .t •• ' \. R., and F. J. f:ohlf. 19G9. B -; ometr~r. W. H. Freeman and 
Co. San Francisco. 776 pp. 

Vi s s c her~ , J . P . 1 9 2 8 . Notes on. t ,, e n e s t i n g h a b i t s and songs of the 
Mockingbird. Wilson Bull. 40:209-216. 

Wetherbee, D. K. 1957. Natal plt1r~1Jges and downy pteryloses of 
passerine birds of North Am2r·ica. Bull. Am. Nus. Nat. Hist. 
113:33~-436. 

Hetherbr:e, D. K. 1958. New descriptions of natal pterylosis of 
various bird species. Bird-Banding 29:232-236. 

Wetherbee, D _ K _, and N. S. l~etherbee. 1961 . Arti fi cia 1 i ncuba ti on 
of eggs of various species and some attributes of neonates. 
Bird-Banding 32:141-159. 

Williams, G. C. 1966. Natural selection, the costs of reproduction, 
and a refinement of Lack's principle. Am. Nat. 100:687-690. 


	A Comparative Study of Growth and Survival in Nestling Mockingbirds and Brown Thrashers
	STARS Citation

	TITLE PAGE
	i

	ACKNOWLEDGMENT
	iii

	TABLE OF CONTENTS
	iv

	LIST OF TABLES
	v
	vi
	vii

	LIST OF FIGURES
	viii

	INTRODUCTION
	001

	METHODS
	002
	003

	RESULTS AND DISCUSSION
	Range/Seasonality
	004

	Clutch Size
	005
	006
	007a
	007b
	008
	009a
	009b
	010

	Incubation Period/Hatching Success
	011

	Nestling Success
	012
	013a
	013b
	014
	015a
	015b
	016
	017
	018

	Nestling Mortality
	019
	020
	021
	022a
	022b
	023

	Asynchronous Hatching
	024
	025
	026
	027

	Description of Nestlings
	028
	029
	030
	031
	032
	033
	034

	Nestling Growth
	035
	036
	037
	038a
	038b
	039
	040
	041
	042
	043a
	043b
	044
	045a
	045b
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098


	SUMMARY
	099
	100
	101

	LITERATURE CITED
	102
	103
	104


