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SEX DETERMINATION OF SLATE-COLORED JUNCOS
BY MBANS OF PLUMAGE CHARACTERS

by Douglas D. Dow

INTRODUCTION

Casusl observations of Slats-colored Juncos {(Junco

emelis) at the Point Pelse Bird-Banding Station in the spring
3] suggested that these birds perhaps could be sexed or
aged on the basis of certain plumege characters. At this time,
it was thought that birds generally could be separated into
two groups based on light or dark plumage. Whether these
groups actually represented a meaningful difference was un~
known. These observations prompted a closer examination of
Juncos whenever they became available. As it is unlikely that
I will continuve these observations In the future, I would like
t0 present some of the findings as they presently stand.

METHODS

I examined birds while banding them during the winters
of 1958 through 1961 at London, Ontaric, and during the spring
of 1961 at Algonquin Provinelsl Park, Ontario. Measurements
of wing, tail, oculmen, and tersus were made of most birds
following the methods described by Pettingill (1956: 324);
occasionally, birds were weighed. Several Juncos were col-
lected, but, although plumage notes wers made from these
specimens, measurements were not always taken. Notss were
made of the coloration of particular feather tracts. Most
of these involved an ordinsl scale of some gradient, e.g.,
the amount of buff on the crown could vary from none through
three categorles to very buff.

In the following discussion, I use seasonal names to
represent the following arbitrary pericds: fall, from the
completion of post-juvenal or post-muptial mowit until
31 October; winter, 1 November untll 31 March; spring,
1 April until 15 May; and summer, the remainder., A %otal of
280 specimens, including 183 In the collection of the Royal
Ontario Museum and 17 in the collection of the Department of
Zoology, University of Western Ontario, was distributed as
follows: Pfall, 51; winter 113; spring 59; and summer 57. An
additional 88 juncos banded and released during winter plus
20 examined on the breeding grounds brought the total birds
examined in this study to 388. Many banded birds and all
specimens were classified with regard to the type of marking
and general coloration of the crown. First, it was determined
which of three general patterns a specimen exhibited; crown
distinetly lined with darker gray (DL) which approached black
in some birds, crown marked with more broad and lateral pat-
terns or spots of darker pigment {1M) distributed across the
erown rather than aslong it, or crown with no distinct markings
(NDM} (Figure 1). These patterns apparently result from basic
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differencss in feather plgmentation. Peathers with darker
plgment restricted meinly %o the ares lmmedistely adjscent %o
the rachis produce lined crown patterns whils feathers with
pigment concentrated at thelr tips or brosdly scross theme
selves produce lateral patterns (Figure 1). Secondly, birds
were classifisd according to general coloration of the orown
as iight grav, medium gray, or dark gray. Thirdly, ths ex-
sufty coloratlion was noted ss no buff, tracs of buff,
or yery buff. Categories of buff (or somebimes brown, rersr
to extent rather than intensity of pigmentation, while sate-
gories of gray do refer %o intensity. Thus, 27 possible
categoriss were seb up. .

Admittedly, these categories ars subjective, but they
becoms complicated to the point of loss of prastical field
uss by applicetion of quantitative msthods. A bird was
classified as DL 17 1t showed any tendency towards streaking.
This could vary from the slightest lines in a few feathers Lo
dark pronocunced lines {ses Figure 1}. Likewisse, LM could vary
from slightly dsrk feather edges to almost blasck suffusion of
the crown providing that the basic paitberns went across the
srown reather then alomg 1%. The sategories of buff--none,
trace, or very--are lintended Lo be self-explanatory with any
amount beyond a trace belng pleced in the last. By "bufpw
here should be inciuded & range of buffs snd browns, i.e.,
any brownish colour contrasting with the gresy of the basic
plumags. An ides of the gzrays involved may be obtained by
consulting the colour chert in Pelmer (1962: 4). Although
the concept of hue 1s lost, my #1light grav” would inelude ell
shades lighter than his "blackish gray? to which my "medium
gray® is aspproximately similar; “dark gray® includes all
darker shades.

Measurements of wing, tall, tarsus, and bill were
analyzed from 76 banded birds snd some of these measursments
were comparsd with those of cellected specimens.




RESULTS

I% is possible %o age Juncos in the fall and during
the early part of the winter by ths presence of varying
degrees of incomplete cranial ossification. I do not know
bow much time is required for complste ogsification, but it
is apparent that birds born early in the breeding season will
have fully ossified skulls at an earlier date than those born
late. Thus, 1% 1= only possible to separate birds accurately
into two age groups, ilmmature birds and birds of unknown &
including mdults of several Vear c.iasses and Immatures ii%ﬁ
completely ossified skulls. Table 1 shows the distribution
by age and sex of 184 specimens c¢ollected during fall and
winter. I% should be pointed cut that the frequencies in
Table I do not reflect the distribution of the crown charac-
tors in the wild population as collection of at least 38 per
cent of the sample was not random with respect to the popula-
tion but rather wes rendom within categories of crown markings.

As the numbers of immature birds were small and I was
skeptical of the age of some specimens, =s many but not all
sollsctors infer through sbsence of appropriate remarks on
the specimsn label that the bird had a fully ossified skull,
I pooled them with the birds of unknown age (Table 2) in an
effort to determine if particulsr crown markings were asso-
elated with sex.

Chi-gsquared tests of significance, with Yates' cor-
rection for comtinulity applied in all cases (Snedecor, 1956:
217}, were run on the numbers of males snd females exhibiting
particular patverns with the null hypothesis of no sexual
difference associated with erown patterns. The sex ratio of
the populetion was estimated by welghting the percentage of
males 1n esach clase of Table 2 with the proportion of the
population constituted by each class. A sample of 88 birds
banded during winter was considered random and had the fol-
lowing distribution of crown patterns: IM, 54; NDM, 16;
DL, 18. The respective proportiocns are 0.814, 0.181, and
0.205. The total number of meles In the population can then
be estimated as:

Proportion of males
= 76.3% per cent

The diffesrence between sexes showing IM was signifi-
cant at the 99.9 per cent level. A similar level of signifi-
cange was resched between sexes showing DL. There was no
significant difference between sexes showing NDM. Thus, we
cen conclude that the partloular crown pattern IM tends to be
strongly associeted with males while DL is assoclated more
with females; WDM is not especially assoclated with either
sax. The pereentage of males along with its approximate
$5 per cent confidence limits 1s given for each class of
erown pattern (Table 2). From the high proportion of males
(93.3 per cent) showing IM, it seems that the presence of
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thisz sharacter is suffielent to sex males gulte accurately.
Howsver, birds showing DL camnct be sexsd with the same high
sceuracy, and the charscter, EIM, cannot be used at all %o
sex birds. In exemining the sams 164 birds, it is readily
seen that female juncos tend to have lighter coloursd crowns
than meles [(Tabls 3}. Similarly, femsles tend to have mors
uff on the orown {Table 4}, ©f the femsle gampls, 100 per
sent hed some buff on the erown while among malss, only

¥4 per cent were sc merked. Again, I must stress that this
sample was nod rendomly drewn from the populatlon so thaet
peresntages on presence of buff and general coloretion camnot
bs geperslized. Instead, it is necessary to snalyze the col-
our charscters within the populstion sampled, i.e., within
the types of petterns initially described. This has been
dons in Table 5. Marginsl numbers are the proporticns of
males among all birds showing & particular combination of
sharacters, e.8., 0.92 of birds showing IM/MG were males.
Thess proporbtions can be used as an estimabe of the probabli-
1ty thet = bird showing similer charscters and teken from a
similar seample will be a male. Because of the low numbers

in some cells snd the sirong interaction between shades of
gray and smount of Wirf?, within cell probabilities were
obtained by the simple, welghted, arithmetic average ol the
sppropriate margina robabilities, e.2.., the probabllity of
0.93 that a bird showing INM/1G/TB is & male was obtained by:

P(that LM/LG/TB is male) = ‘°~94H1§é : 10-92)(43)
= 0.985

&7 course, the probability that the blrd is a femsle is
obtainsd by subbrecting the number obbtained from unity.

T suggsst identifying as a male eny bird having a probabil-
ity vaelue for the charscters 1t shows of 0.75 or greater.
Likewise, & bird to be identified as a female must show a
probability value {of being of mals) of 0.25 or less. Any
bird with a pumber lying between these velues should be
classified as "unknown sex".

T believe such an snalysis to be valid because of the
gradients underlying the msasurement scales. The categories
of no buff, trace, and very buff, actually cover all incre-
ments from no buff to extremsly tuff. Likewise, the light
through dark gray is contiouously distribubed. Thereforse,
with knowledge of the probabllity of males in any two of
theas categorles, I think it valid to predict a probability
for the combination. Not so, however, with the patternm of
the orown which T believe to be a discrets rather than a
continuous variable. This will be discussed in more detall
later.

Measursments of banded blrds, sexed according to this
key, are presented in Teble 6. Differences between the mean
messurements of males end females wers tested for signiflcance
by Student's t-test (Snedecor, 1956: 85). The mean male wing
of 78.74mn Aiffered from that of the femsls, 73.8lmm, at a
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signifiesncs level of P <X 0,001, 4 similar levsl of signifi-
cance was found between mesn tail lengths, 86.52mm for malss
and 84.00mm for femsles. A slgnificant difference (P < 0,05}
was also found between welghits of the two groups; msles,
20.72gm; females, 18.70gm. Fo significant differences were
found between bill, tarsus, or tall/wing retioc. For the group
of birds of unknown sex, the means were intermsediate batwsen
those of males and females for all measurements for which
significant differences were shown abovs. The measurements
of wing, tall, and welight of the above group were compared
with those of specimens collected during winter and sexed by
dissection (Teble 7). No statistlioeslly significanty differ~
ences were found for any messursments betwesn birds sexed by
the key and birds sexed by dissection.

The question of how well this system of szsx dstermin-
etion funections during other seasons ls now considered. During
the spring of 1988, I collected 15 blirds at Point Pelse,
Ontario. All of these wers sexed sccurabely using the key for
fall and winter birds. I%t wes also of interest to note thai
of this sample {9 males; 6 females} 7B per cent showsd uno buff
on the crown, 22 per sent showed a trace of buff, and none
showed very buff. Of 20 breeding birds (12 malss; 8 fsmalss)
examined between 28 May and 10 Juns at Algonouin Park, 10 per
cent showed LM, 50 per cent showed NIM, and 40 per cent showed
DL. Those with DL were all femsles; all others were males.
Only males with 1M showed TB; all other males showsd NB and
were MG or DG. Only 25 per sent of the females exhibited HB;
these were MG. One othsr female was LG with TB, and cthers
were LG with VB. Thus, all of the bresding meles and 83 per
cent of the femsles could bs corresctly sexed by msans of my
key based on winter specimens.

0f 42 males collected in spring in the collsction of
the Royal Ontario Museum, 39, or 95 per cenb, wers sezed cor-
rectly. Of a similar sample of 52 msles collected in the
breeding season, 100 per cent were sexed corrsctly. Females
were not available for & similar test.




DISCUSSION

Miller {1941: 315), in his dlscussion of variation in
the suffusion of phseomelanin in the plumsgs of the Slate
colored Junco, points out that this pigment occurs more fre-~
quently and extensively in females than in males, but thet no
complete sexual difference exists. He 414 not discuss patterns
of orown markings. Although not sll juncos can bs sexed accu-
rately by plumege, 1t is my contention that ths method de-
soribved in this paper will result in the fairly acocurate
sexing of asbout 80 per cent of winter populations ocourring
in this area.

The facts that mensursl date follow clossly the
separation by plumsge charscters used in sexing juncos and
that they do not differ from similsr data obtained from
specimens of known sex cen be interpretsd as substantiating
evidence for the method hersin desoribsd.

Femsles tend to have plumsge more similar to that of
Juveniles than do males. All birds probebly have some buff-
tipped feathers resulting from each moult (Miller, 1841: 315),
but these predominate more in adult females and immaturs birds
of both sexes than in adult males. Buff ccloration is lost
through feather wear so that, by the breeding sesson, some
birds do not show any. Concomibantly, gray coloration tends
to be darkened due to the wearing of buff or light-tipped
feathers. These findings are supported by Miller's {1841:
315) enalysis. In fact, the proposed method of sexing juncos
becomes more accurate as feather wear progresses.

There seems little that can be done to reduce the
subjectivity of the categories of colour which I bave set up.
These probably correspond to Millerfs {1941: 322) ®light
slate,n "slate,” and “dark slate.® Hs has prssented some
- evidence for geographic variation of these colours among
breeding populatiocns in eastern North America. As it is
unknown whether simlilar veriation exists among wintering
populations, I cannot suggest how it may affect the scouraey
of the proposed method.

The two types of crown patterns, LM and DL, are,

I believe, derived from the juvenal plumags: the crown of a
euvenal vird is heavily streaked with very dark grey or black
ses Flgure l}. I suspesct that 28 a bird becomes older, these
crown markings become less proncunced, tending towards the NDM
condition. This can only be determined by repeated banding

at specific locations during successive winters and studying
returning birds.

An interesting sspect of this study wes the estimated
sex ratioc of approximstely thres msles to one femsle (76 per
cent male) of the winter population in scuthern Onterioc.
Combining the specimens in the collections of the Royal
Ontario Museum and the University of Western Ontaric showed
87 per cent males, based on 33 gpecimens, for the same period.
However, the males in these collections comprised 50 per cent
of 46 fell birds, and 98 per cent of 44 spring birds. I think
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it reasonasble to expsct a larger number of meles to be col-
lected in spring as thay are usually singing at this time and
thus more comspicuous than females, but the fact that almost
100 per cent of 44 birds collected were males seems singularly
inexplicable. I can offer no explanation to account for dif-
ferential collecting of males and females during fsll and
winter as birds should be equally conspicuous at these seasons.
Therefore, the high complement of females during fall, followed
by the low number during winter is perhsps most readily ex-
plained by suggesting that females winter farther south than
males, As there iz little information on sex ratiocs of win-
tering populations, this could probably be best checked by
examining museum collections of juncos taken in areas south

of Ontario. The value of 76 per cent mele is probably not
unusually hlgh end does not differ greatly from the value of
80 per cent found by King, Farner, and Mewsldt (1965) for
wintering populationz of White-crowned Sparrows (Zonotrichia
leucophrys) in Washington. In both the study by King et al
and Eﬁe present one, the population studies were situated in
the northern portion of the respective species' winter ranges.
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SUMMARY

A method is proposed for sexing Slate~colored Juncos
in southern Ontario by measns of patterns and general colora-
tion of the crown. Although not all individual birds csn be
sexed by plumage characters, a large proportion of winter
populations can be correctly sexed by this method.

Measurements taken from banded birds did not differ
significantly from those taken from specimens collected
during the same pericd and sexed by dissection.

Males can be sexed with greater relisbility than can
females. Progressive feather wear results in more accurate
sexing of blrds, so that the method is at least as reliasble
for spring birds.

An estimated 76 per cent of the wintering population
"in this region were males. It is suggested that females tend
to winter farther south then males.



Pigure 1. Basic patterns of pigmentstion on the crowns of
Slate-colored Juncos; crown distinetly lined (DL} (top);
lateral patterns (L) (middlie}. Basic DL patterns shown in
juvenal plumage ars illustrated (bottom). See text for
details.
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Table 1: Distribution by age, sex, and crown pattern of
164 Blate~colored Juncos cellected during fall
e 204, Win O T

Males of Females of
Unknown Unknown Tommature Tmmature
Age Age Males Femaleg Totals
M 60 8 10 0 71
NI 24 & 0 é 25
L, 6 22 12 13 47
Totals 90 35 28 19 164

Table 2:
wlth particular erown patterns

Comparison of numbers of male and female juncos

Approx. 95%

Pergent  Confidence *
Males Females Total Hales Limits P
M 70 5 75 93.3 86 to 98 < 0.001
NDM 24 1z 56 68,7 49 to 82 <0.3
DL is 35 53 S4.0 21 %o 4% < 0.001

*Probability, celoulated by Chi-squared tests, that a differ-

ence of this magnitude is due to chancs.
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Table 3: Frequency distribution of mele and female
Slate~colored Juncos with respect %o
coloration of the crown

Males Percent Femsales P%raenﬁ
Light gray 38 33.9 44 84,6
Medium gray 60 53.6 8 15.4
Dark gray 14 12.5 0 0,0
Totals 112 100.0 52 100.0

Table 4: Frequency distribution of male and female
Slate~colored Juncos with respect to
extent of buff on the crown

Males  Percent Females  Percent
No buff 29 25.9 0 0.0
Trace of buff 48 42.9 7 13.5
Very buff 35 31.2 45 66.5

Totals 11z 100.0 52 100.0

R

RO
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Table 5: A key for sexing Slate-colored Juncos based on the
accuracy with which birds can be sexed by combina-
tions of pattern and coloration of the crown

Numbers refer to the estimatsd probability that a bird with
a particular combination is a male. The numbers of birds
examined are enclosed in parentheses.

M= male; F = female; ? = sex unknown

1M RB B VB
Fe) M M M
0.96 0.93 0.93 0.94 (18)
MG M M M
0.93 0.92 0.92 0.92 (50)
DG M M M
1.00 0.93 0.94 1.00 (8)
1.00 0.92 0.92
(e) (43) (24) (78)
NDM NB B VB
LG ? ? ?
0.65 0.35 0.33 0.33 (18}
MG M M M
1.00 1.00 1.00 1.00 (12)
DG M M M
1.00 1,00 1.00 1.00 (6)
1.00 1.00 0.32
(16) (3} (17) (36)
DL NB TB VB
G ? ? F
0.38 0.37 0.25 0.33 (46)
MG ? ? F
0.60 0.47 0.17 0.33 (6)
DG M ? F
1.00 .56 0.15 - (0)
1.00 0.56 0.15

(4) (9) (39) (52)
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Table 6: Measurements of 786 winter Slate-colored Juncos
gexed according %e the kev of Table 5

Means are followed by thsir standard errors. Coefficients
of variation (i.e., (standard deviation/mesn) x 100 per cent)
are included in parentheses to provide information on the
relative variability of the data. Directly below the coeffi~
clent of variation is the number of birds measured if this
differs from N.

Males Females Unknown Sex i
Wing* 76.74 £ 0.2628  73.81 t 0.5979  95.46 % 0.8026
(2.421) (2.921) (2.894)
rat1* 66.52 £ 0.5140  64.00 © 0.6426  65.88 © 0.8863
(3.337) (3.478) (4.851)
12

Tall/wing 0.8670 * 0.003888 0.868 L 0.,008937 0.872 £ 0.008839

(3.148) (3.567) (3.655)
12
Bill 11.28 * 0.06443 11.43 * 0.1700  11.27 * 0.1037
(3.612) (3.936) (3. 050)
40 7 11
Tarsus 21.62 L 0.08906 21.50 * 0.1543 21.75 * 0.2388
(2.605) (1.899) (3. 469)
40 7 10

*ok
Weight - 20,72 & 0,4823 18,70 * 0,5107 18.%5

(8.393) {6.107)
13 5 2
¥ 50 13 13

*Qifference betw. males & females significant at 0,001 level.
* " " " " " " ® 0,05 (3
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Table 7: Compariscn of messurements of Slate-colored Juncoes

sexed by plumegs key with those sexed by digsection

Means are followed by thalr standard errors; coefficlents of
variation are in parentheses

Ho. Sexed by plumage Ho. Sexed by dissection

Meles

Wing 50 76.64 L 0.2628 20 76.55 % 0.5653
{2.421) (3.302)

Tail 50  86.52 % 0.3140 20 86.50 f 0.8429
(3.337) {4.323)

Welght 13 20.72 L 0.4823 ¢ zo.e1 Tt 0.3973
(8.393) (5.728)

Females

Wing 13 73.81 1 0,5979 5 72.40 1 0,2915
{2.921) {0.9004}

Tail 12 84.00 T o.8426 5 62.80 % 0.9184
(3.478) (3.263)

Weight 5 18.70 * 0.5107 1 18.3

{6.107)
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NEW BIRD POX CASES FROM NEW JERSEY
* *
by Peter Kirmse, Lars Karstad, and Mabel Warburton**

puring 1965 an investigetion was conducted on the
occurrence of pox virus infeotion in wild birds in Southern
Ontario, mainly on Long Point Peninsula, Lake Erie, and.in
Dundas Marsh., Many members of the Ontario Bird Banding Asso-~
ciation (0.B.B.A.) offered assistance in the fleld work,
therefore information on how to collect specimens and ques-
tionnaires were distributed. The results of this study were
reported at the General Annual Meeting of the 0.B.B.A. in
February 1966, and will be published elsewhere (Kirmse, 1966).

Gooperation in this study was offered alsc by New
Jersey bird banders, who learned of the project from the
0.B.B.A. Newsletter. Under the direction of Mrs. B. J.
{Mabel) Warburton, large numbers of birds are banded each
year on Island Beach, a long barrier reef on the Atlantic
coast of New Jersey. This beach with en area of about six
square miles has 16 net lanes.

The 1965 Island Beach Operation Recovery banded
18,573 birds of 132 different species from August ¢ to
October 31. When birds with skin nodules suggesting bird
pox werse observed, skin blopsies were collected by the
banders and sent to our laboratory in Guelph. Part of the
lesions were snipped off with sharp scissors and put into
small vials containing 10% formelin. If bleeding occurred,
@elfoam, en sbsorbent, adherent, gelatin sponge, was applied.
This product, when placed directly over the wound, formed a
soft, clinging mass, which quickly stopped the bleeding.

ngults

Skin biopsies were collected from seven birds of six
dirferent species. The skin sections were examined histo-
logically and revealed hypertrophy of the epidermis with
enlarged, polygonal cells containing intracytoplasmic inclu-
sion bodies. These are characteristic for infection with the
pox viruses.

Pox virus infection was disgnosed in the following
cases:

American Robin (Turdus migratorius), immature, sex
unidentified. Band No. B62-990I3. banded on August 30 by
Miss Dorothy Bordner. Warty lesions, found on one foot only,

*pivision of Zoonoses and Diseases of Wildlife, Ontario
Veterinary College, Guelph.

**Direotor, Island Beach Operation Recovery, Island Beach
State Park, New Jersey.



18

consisted of one pes-sized nodule and some smeller cnes.
Approzimately ouns quarter of the protubsrance was removed,
the bleeding stoppsd by the application of gelfcam, and the
bird was then released apparently unharmed.

Yellowthroat (Geothivpis trichas), immature, female.
Banded No. 111-83270C by D. HJordner on September 6.

Catbird {Dometells carclinensis), immature, sex unp-
identified. Banded Ho. 86~ %59 by L. Bordnsr on September 8.

Amsrican Robin {Turdus migratorius), immature, sex un-
identifisd. Bended Ho. 602-%9055 by D. Bordner on Ssptember 8.

Yellow-breasted Chat (Ioteris virens), age and sex un=
determined. DBanded No. 101-1746Y v . dordnsr on Seplember @.

Mockingbird (Mimus polyglottos), immature, sex unlident-
ified. PBanded Ho. 882~ & ¥ D. pordner on Sepbember 17.

With the exception of one case where the leslons wers
confined to the tarsus, all pox lesions In these cases were
found on the toss. Part of each lesion was removed, no exten-
sive bleeding was observed, and the birds were relsaséd imme-
diately. Miss Bordnmer operated station #1777 during her
period of work on Island Bsach.

Cape May Warbler {Dendrecics tigrina), age and sex un~
determined. Banded No. 105-7877 v Bruce Adams on Sepbember
21 at station A-Z. A warty bumor-like growth was found on
the medlisl asspect of the third right tos, almost at the toe-
nall. The entire lesion was removed snd gelfosm was applied
to stop minor blesding. The bird ssemed in good condition
and was released immediately.

Pox infections in American Robins {(two cases out of
229 robins bandsd on Island Beach) have been previocusly
reported {Goodpasture and Anderson, 1962). Casesg were alsc
found during 1965 on Long Point and in Guelph (Kirmse, 1968).
The dissaze seems %0 be not uncommon in Moskingbirds {one of
26 birds banded at Island Beech). Pox infections in Mocking-
birds have been observed previocusly by Herman, Locke and
Clark (1962}, and by Goodpasture and Anderson (1962).

The Tellowthroat {(one infested of 489 banded), the
Yellow-breasted Chat {(one case in 115 banded), the Catbird
(one in 1283 beanded] and the Cape May Warbler {ome in 195
banded} are considered new host rscords, since to the best of
our knowledge pox infections in these species have not been
reported previocusly.

Among obher spscles banded on Island Beach in 1965,
in which pox infection has bsen reportsd previously, wers the
following: 3 mourning doves, 261 yellow-shafted flickers,

4 blue jays, 1356 brown coreepers, 12 wood thrushes, 430
Swainson's thrushes, 201 gray-cheeked thrushes, 19 starlings,
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49 cardinals, 11 pine giskins, 273 towhees, 1852 slate-
colored juncos, 4 tree sparrows, 41 chipping sparrows, 188
field sparrows, 1836 white-throated sparrows, 11 fox sparrows
and 693 song sparrows. None of these wers observed to be
diseased.

Discussion

As this study has revealed, pox infections ceccur im
& variety of wild bird hosts. It is therefore necessary,
in order to obtain more knowledge of the prevalence of this
disease in wild birds, to secure full coopsration from all
orgaenizations thet trap and band birds. Though the mede of
transmission of pox is not eclearly understood, investigations
have shown that the virus can be trensmitted by mosquitoes
and biting fliss. Other possible mesns of transmission are
the pecking which occurs when birds are in flocks on feeding
grounds, or confined to small cages or boxes when kept in
captivity. Small wounds meke a portal of entry for the
virus, which is unable to penetrate the unbroken skin. In
this study, most of the birds with pox infection were immsbture.
This suggests the possibility of transmisaion from parents to
offspring during the nesting and rearing periods.

Theugh bird pox lesions are commonly found on the un-
feathered parts of the body, such as feet, shanks, beak and
eyes, they are sometimes difficult o recognize and can be
confused with lesions due to mits infestation, staphylococsus
infection, pollen contamination, etec. Therefore it is 65880~
tial, in order to make an accurats diagnosis, that eareful
histologic examination be made of each suspect case. We will
greatly appreciate all offers of assistance on the part of
gird banders, to further our study of pox infeetion in wild

irds.

It is worthwhile to make descriptive notes of lesions
found on live or dead birds. Skin blopsies cen be taken
without herm to live birds, by clipping off part of the skin
growth with scissors or razor blade. Thess pleces of skin
should be lmmersed at once in small jars containing 10%
formalin or 70% ethyl sleohol. They then can be shipped %o
our laboratory with a deseription of the time and location of
collection and the site of the lesion on the bird. Dead birds
should  be refrigerated, or frozen if shipment is not immedi-
ately possible. Such carcasses are very useful for further
studies of the virus. Diseased live birds may be held caged
until they can be delivered to the laboratory, or until they
can be plcked up. Requests for further information or for
record sheets should be directed to our laboratory.

We gratefully acknowledge the fine cooperation of all
banders in the 1965 Island Beach Operation Recovery, espe-
cially the personal assistance of Miss Dorothy Bordner and
Mr. Bruce Adams.
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Summary

Pox infections were dlagnossed histologically in six
species of wild birds trepped during banding operations at
Island Beach, New Jersey, in August and September, 1985. The
species affected were American robin, mockingbird, yellow-
throat, catbird, yellow-breasted chat, and Cape May warbler.
The latter four species are belisved %o represent new host
records.
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RING-BILIED GULLS OF A LAKE ERIE COLONY
by Geoffrey L. Holroyd

Introduction

Amateur ornithologists have tegularly visited Mohawk
Island for many vears to observe the breeding colony of Ring-
billed Gulls (Larus delawarensis), Herring Gulls {Larus
argentatus), and Common Terns |(gterna hirundol. Banding,
Tostly of Ring-billed Gulls, was started in 1947 and continued
by many banders until 1961. A previous paper {(Holroyd 1963}
exemined the thirty-five recoveries of Ring~billed Gulls from
the 1961 banding. Gaps in the migration route thus plotted
prompted this fuller study. Since 1947, 234 recoveries of
Ring-billed Gulls have been reported. Ioformation concerning
mlgration and mortality was deduced from the recoveries and
is presented hers. Also presented is a brief history of the
breeding population of the Mohawk Island colony based on notes
found in verious literature and from personal communicatlions.

Geography of Mohawk Igland

Mohawk Tsland is located one mile from the north-
sastern shcre of Lake ®rie south of Dunnvills, Haldimend Co.,
Oontario {42950 ¥; 79°31* W). Bruemmer (1966) says: "The
three scre, horse-shoe-ghaped island is an outeropping of
Devonian limstone, extremely rich in fossils.” Don Baldwin
(pers. comm.) visited Mohawk in 1961 to band the young and
desceribed the island as “almost completely bare with the
ruined lighthouse at the southern end and a small wooden
shack, described by local fishermen as belonging to duck
hunters, on the eastern shore about half way down the island
immediately above the only beach. The remaining shoreline is
rocky. The island is barren except for one or two very
stunted bushes on the northern portion and a few small
patches of grass and weeds growing from crevices in the lime-
stone also at the lower norihern end.® Beldwin found Herring
Gulls restricted mainly to the lower morthern end utilizing
the available cover. Common Terns were found on the only
shingle beach. Ring-billed Gulls occupied the rest of the
{sland. The size of the nesting territory (Bruemmer 1966)
was estimetsd to be from two to three square feet in area
with dUp to 2000 nests per acre.

History

In 1938 H. D. Mitchell {1938} visited the island and
found & colony of 1000 Common Tern nests but did not note any
breeding gulls. This population remained fairly stable with
1000-1500 nests being occupied each year until 1950. Herring
Gulls began nesting in 1943 when one nest was found by
S. Frankiin {Mitchell 1946). There were 2 nests in 1944,




2000 -
Number |
of <
Nests - :
1500| Comn - o
Tefn | // i
-
1000 \
500
200
100
50
25 H i
Ring-bill J
1 Gull 7 i
/
Herrigg Guet—
1 4 43 45 50 0o 38
Year

GRAPH 1 NESTING POPULATIONS ON MOHAWK ISLAND




2l

2 in 1945 and 13 in 1946. This number reose steadily to a
pesk of 120 in 1960 but Herring Gulls have never been the
major nesting species of the island. Not until 1943 were
Ring-bilied Gulls reported nesting (Bruemmer 1966) when 26
nests were found. These birds rapidly increased in number
and in 1956 there were approximately 2000 nests. The number
of Common Terns varied inversely and suffered a sharp decrease
after 1950 when the Ring-billed Gulls began to dominate the
island., Since 1956 Common Tern numbers have never exceeded
250. & sharp drop in numbers of Ring-billed Gull nests was
noted between 1957 and 1960 but by 1961 the number had again
risen to 2000.

Besides these three nesting specles, other specles
of birds have also bred in sparse numbers on Mohawk Island.
Mellard {Anes platyrhynchos), Pintail {Anas acuta), Spotted
Sandpiper (Actitig maculariai, Common CTOW (Corvus_brachy-
rhynchos), Reawing (Agilaius phoeniceus), and Song Sparrow
TMe§ospiza melodia) have all nested there.

Banding Datsa

As of aApril 30, 1966, there were 234 reported
recoveries of Ring-billed Gulls banded on Mohawk Island.
Most of them were found dead by members of the public.
Table 2 shows the various methods by which bands were
recovered. In all cases the date of recovery was taken as
the date the bird arrived at that location and as the date
of death where applicable. While this would rarely be true
shere is no way of knowing how long a bird has been in an
ares before it is found. 133 (56.7%) were found on Mohawk
Tsland or on the shoreline adjacent to the island. They were
of little value in the analysis of migration patterns but
were used in the section concerning mortality. The remaining
101 (43.3%) recoveries were used to study the movements of
Ring-billed Gulls.
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Table 1: Distribution of Ring-billed Gull Recoveries

Province or State Number of Recoveries
Delaware 1
Florida 28
Georgia 3
Indiana 1
Kentucky 1
Michigan 5
Mississippi 1
Kew Brunswick 1
New York 17
Rorth Carclina 1
Ohio 6
Ontarioe 153
Pennsylvania 2
Quebec 3
South Carolinsa g
Virginia 3
West Virginia 1

17 Localities 234
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Table 2: Methods of Recovery of Ring-billed Gulls

Number of Per Cent of
Recoveries Recoveries
139 59.4 Found dead
34 14.5 Trapped and released in the
same l10-minute block where
banded
17 Te3 Found injured
12 5.1 Trapped and released in a
different 10-minute block from
one where banded
7 3.0 Shot
5 2.1 No information
3 1.3 Caught by hand
3 1.3 Found exhausted (not dead)
2 .9 Entangled in strings, nets,
fish hook, ete.
2 .9 Killed by alirplane
2 .9 Killed by flying into object
2 9 Polsoned
2 .9 Sick bird when captured
1 o4 Drowned
1 .4 Killed by automobile
1 ol Killed by accldents, traps, etc.
1 I Eilled by miscellaneous birds

234 Recoveries
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Movements of Immeture Ring-billsd Culls

The flightless lmmature gulls are banded in mid-June
and have left the island by early July. There are cnly 22
recoveries from July of birds banded that vear smd all of
these are on or adjacent to the island. During the first
autumn (designated as August, Sepbember and October on Map 1)
the birds show no migration but rather a dispersal around the
southern Great Lakes and southern Ontarioc. Meny lmmature
gulls are found close to the colony during this perlod and
are not shown on Msp 1.

& Tew birds wander down the St. Lewrsence River end
ons reeched Miramichi Bay, New Brunswick, in August. Ludwig
{1943} also had an immature bird recovered in New Brunswick
in September from & colony on the Upper Great Lakes. There
are, however, no other recoveries from the Maritimes or from
the New England States. It is unlikely that this route
around the Maritimes is s significant migration route [ for
gulls originating in Great Lakes colonies=~Ed. .

A recovery In West Virginla on October 21 would seem
to be the first indication of a southward migration. Other
recoveries (Map 2) in New Jersey and South Carolins in
November and December indicate a south to south-esstward
migration through the Appalechisn Mountains to the Atlantie
Coast. In November and December these birds were recovered
near the lower Great Lakes and could be evidence of wintering
grounds there. All of the January, February and March recov-
eries, howesver, were in Florida asnd Georgls, which would seem
to be the major wintering grounds for first-year birds.

April and Masy recoveries (Map 3) show the spring
migration northward over much the same routs as the fall
migration. Two birds (Map 4) were recovered in June in
Florida {one dead and one injured). They could be non-
breeders which would not have returned to Mohawk Island
during the first year, or they could have besn dead for
several weeks or months before discovery. Ludwig (1943)
noted this, however, and considersd them %o be wandering
migrants. This is probably unusual since there were no
other Florids recoveries until the following Jesnuary.

During June and July there are many first-year birds

found dead on or near the island. The three other summer
recoveries on Map 4 could also be "wandering migrants®.

Movements of Adulta ‘

There are 38 recoveries of gulls older thap 12 months
(Map 5}. These birds show a somewhat similar pattern of
movement to that of the immatures. After bresding there is
a dispersal but not as marked as that of the immatures.
There are no recoveries from the St. Lawrence River bub some
fall recoveries from the western shore of Laks Hurcon and one
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Recoveries of Aduli
Ring-billed Gulls

Map S5
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from southern Lake Michigan, There are also many around the
lower Great lLakes.

Winter recoveries ceme from Floride and the Atlantie
coast as far north as Maryland {March 9). These seem to indi-
cate the Atlantic coast as well as Florida, as the wintering
grounds for adult birds. There are no winter recoveries nesy
the Great Lakes in Januery, February, or March, Some blrds
do however winter here., Sheppard et al (1936) note that the
Ring-billed Gull is "very common on the Nlegara River and,
during sutumn and early winter months 1s undoubtedly more
plentiful than Herring Gulls," Sheppard also says (1945)
that they are “rare in mid-winter; quite common in late
winter and early spring.® Fleming (1906) notss thet the eull
18 "gaid to be a winter resident on the lale™ (Ontaris).

F. B, Ludwig (1943) found that "some Bing-bills winter in
the reglon.®

Most birds, however, would ssem to migrate south te
the Atlaptic Coast and Florida, The birds return north in
March, April, and May, and breed in June. There were no
summer recoveries in the scuth.

Graph 2 shows the migratlon of Ring-billed Gulls
graphieslly. Here the dlstence of the recovery point from
Mohawk Tsland is plotted as a function of time from date of
banding as flightless young. The vertical lines represent
the division of seasons ag done in Maps 1-4., The data for
the third year is similar to that of the fourth, fifth, and
sixth years. The movements of gulls show up rather clearly
in the first year but the second and third years are more
obscure. The lack of winter recoverles near the lsland and
thg éack of summer recoveriss away from the island should be
noted.
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Comparison of Migration Routes

An interesting comparison can be drawn between the
migration route of the Mohawk Island gulls and the routes
followed by birds from two other breeding areas. Lewls (194l1)
wrote about colonies "situated on the eastern part of the
north shore of the Gulf of St. Lawrence in Saguenay County,
Province of Quebec."™ These birds moved only on the Atlantie
Coast and on St. Lawrence River as far as Montreal. They
wintered primarily in Florida, Iudwig (1943) discussed colo-
nies on northern lLake Michigan, Lake Huron and Georglan Bay.
These birds dispersed more widely over the Great lLakes area
than the Mohawk Island gulls. They migrated down the Ohlo
and Mississippi River velleys as well as across to the Atlan-
tic Coast and southward. The wintering grounds along the
Gulf of Mexico from Texas to Florids are more extensive than
those of the Mohawk gulls. Mohawk Island lles geographiecslly
between these colonies and the Mphawk gull movements seem to
be mostly between those of the other two colonles.

Mortality

The greatest period of mortallty ls during the first
six months of 1ife. As shown in Graph 3, the peak mortality
oceurs during the first August. Forty per cent of the sample
came from the first four months of life. Ludwlg (1943) notes,
"rhe August returns are presumsbly the weaker birds, which
die soon after the nesting.® The death rate seems to grow
less severe until January when there is another psriod of
high mortality. Here the birds are on their Florida winter-
ing grounds and possibly disease is a factor in the death
rate. By the end of the first year only 21% of the birds
are still alive to breed. In the following years the death
rate decreases; 16% are still alive at the end of the second
year, 9% by the end of the third year, 5% by the end of the
fourth year, and 1.5% by the end of the fifth year. August,
December, and March seem to be slight peaks in mortality for
adult birds. The oldest bird was found desd seven years and
three months after the date of banding. Lewls (1941) had an
elght-year-old Ring-billed Gull and Ludwilg (1943) a ten-year-
0ld bird. The average life span of Ring-billed Gulls 1is
10.7 months.
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WATERFOWL KILL AT NIAGARA FALLS, JANUARY 23-24, 1964

by M. L. F@lemsbee*

Extreme lce conditions end heavy fog apparently were
the sause of ducks being swept over the Horseshos Falls some
tims during the night of January 23rd or early morning,
January 24th, Estimates by local officials and news media
range from 300 to 1000 birds. We believe this to be rather
high as the duck most affected appears to be the Canvasback
and their numbers are not generally thls large in the vicinity
of the Falls except during mligration. The sxact numbers of
pirds affected will not be determined as many were believed
swept under the ics.

On the morning of January 28th, the following water-
fowl could be observed (20p scope) dead and injured on the
ice bridge directly below the catarsacts.

Specieg counted and identified

Male Female

Canvasback 114 15
Red-breasted Merganser 1 1
Greater Beaup 21 1z
Common Geldeneye 11 7
Common Mergsnser 6

PTobal 188 birds

As usual only diving ducks were affected, although
Mallard and Black Ducks are by far the most numerous specles
at the brink of the Falls.

On January 27th, injured ducks were still sleeping
and resting on the ice below the Cataracts. No attempts
soculd be made to rescue or feed these birds as they were too
far out on the ice bridge.

A Canvasback census of the Upper Niagara River
revealed the presence of 463 males and 177 females. Favour-
ite feeding bays were completely ice coversed; possibly this
sceounts for the larger numbers of diving ducks in close
proximity to the Fells.

Over the years Nisgara Falls has sccounted for the
deaths of many waterfowl. Extreme ice conditions drive the
birds into the more turbulent areas to feed and when fog
combines with the mist at the brink of the Falls, many birds
are caught in the rapid flow and swept to their deaths before
any effort can be made Lo escaps.

*
Record Compiler, Niagars District Bird-Banding
Station.
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