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A STUDY OF MOURNING DOVE MORTALITY
IN THE SOUTHEAST

VINCENT ScHULTZ
The Johns Hophkins University, Baltimore 5, Maryland

This paper examines the evidence of winterkill of the mourn-
ing dove (Zenaidura macrowra) in the southeastern states during
an_exceptionally severe snow and ice storm during the winter of
1950-51 and its possible reflection on the dove population during
the ensuing year,

Only a few reports of the winter killing of doves are available
in the literature. Wayne (1899) mentions seeing dead doves in
South Carolina during the cold wave of February 13 and 14,
1899, while Rice (1921) referring to the same storm mentions
“strings of dead doves . . . only scattered individuals remained
the vast flocks ol mourning doves.” Errington (1986) pub-
lished a short note on winter mortality of doves in Central Towa
during the winter of 1934-35. Winterkill in the Southeast during
the winter of 1940-41 has been considered a factor in the re-
ported declining dove population in this region.

Whether or not catastrophes of this type result in a reduced
huntable dove population has often been speculated but ade-
quate data do not accompany such speculations. The uniqueness
ol the dove mortality to be discussed, not only its extent, but
that it occurred when extensive data were being collected on
dove populations, offers an opportunity to speculate on the
elfect of this pre-hunting season mortality on the huntable pop-
ulation,

METHODS

Extent of Mortality—It is exceptional when a study of un-
usual game mortality over an extensive region can be integrated
immediately with a current study based on modern sampling
procedures. The winterkill of mourning doves in Tennessee
during the winter of 1950-51 occurred while a statewide wildlile
survey was in progress. The survey employed a method of
sampling known as “area sampling” (Schultz 1952, 1954a). The
sampling method consisted of dividing the State of Tennessee
into many small areas of land, each containing approximately
equal numbers of farm dwellings. A proportionate stratified
random sample of 1,000 of these areas was selected (a sampling
rite ol approximately 1:50.6) and the 8,560 heads of farm house.
holds on these areas were interviewed concerning personal
observations of mourning dove mortality during the year pre-
ceding interview. Interviewing commenced in the fall of 1950
and was completed approximately 18 months later.

Following the severe snow and ice storm which occurred

—975—




276 _Iomlaﬂ the Tennessee A_cade_my_of Science

during the winter of 1950-51, 1,740 ol these [armers, on a
stratilied random sample of 503 sampling arcas (ie., 172 of the
areas in each county), were interviewed in rvegard to: (1) per-
sonal observations of dove mortality on their farm during the
storm period and (2) mortality observed during the remainder
of the year. Although two separate questions on dove mortality
were asked, respondents reporting a noticeable winterkill of
doves might have neglected reporting inconspicuous dove mor-
tality during other portions of the year. It is also conceivable
that mortality observed in East Tennessec during January 14, 15,
and 16, a period of heavy snowfall preceding the ice storm by
about two weeks, might have been reported as having occurred
during the ice storm.

Only heads ol farm households were considered eligible re-
spondents in the personal interview: survey; therefore, reported
observations are restricted to this group. This restriction pre-
vented collecting duplicate observations in the same household
and permitted calculation ol sampling ervors and estimates of
total observed mortality by this group.

Additional information on dove mortality was obtained from
personnel of a coordinated mourning dove study being con-
ducted in the Southeast.

Effect of Mortality—During this period of dove mortality the
coordinated mourning dove study was being conducted in the
Southeast, but unfortunately not in the northern breeding range
ol the species. Data utilized from this study were primarily of
two types: (1) hunter bag check, and (2) “census’ data. Data
from these two sources were used to evaluate the cffect of the
dove mortality on the huntable population. The hunter bag
check data consist of the bag composition and hours of hunting
elfort. “Census” data in the coordinated study were obtained
by four primary methods: (1) “random” road, (2) “controlled”
voad, () rural mail carrier, and (1) call counts. Unfortunately,
the effort expended collecting the data varied so between states
that except for Kentucky and Florida, only the “random” road
count data are usable. In tabulating the original data the project
did not consider possible future analysis, failed to keep ob-
servations distinct, and to supply measures of variation with its
tabulations. The data were combined in the form of totals, e.g.,
individual hunter bag check data such as number ol hours
hunted and number of birds bagged were simply totalled, thus
information on variability of the observations was lost. As the
data leave much to be desired, it should not be construed that
they are ol a high caliber. The data are used because they
furnish the only information available on dove populations
during the study period.

The expressions, “population,” “nesting season,” and “nesting
success” re used loosely in this paper. When discussing ellects

of winterkill on winter, spring, and fall populations in various
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states, the writer does not wish to imply that these populations
are identical. Reduction ol the wintering population of Ten-
nessee may have little or no effect on Tennessee's spring popu-
lation, though it might conceivably affect the spring [m|.n.t|z|r10n
of some northern state, thereby possibly affecting the [all pop-
ulation in Tennessee or in some other southern state. Similarly,
a discussion of a good nesting season, as indicated by age ratios
[rom the hunter’s bag, does not necessarily refer

lo nesting in
any particular state.
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Extent of ]anuary-Fe])rlmry, 1951, ice storm in the southeastern
states,

Tigure 1.

CLIMATOLOGICAL DATA

The ice storm occurred in six southern states, beginning in
late January, 1951. In the southeastern states it extended in a
wide band southwestward across Kentucky, Tennessee Missis-
Sippi, Louisiana, and portions of Arkansas and Alabama. Figure
! delineates the prim-ipni ice storm area, but the effects were
felt east and west of the boundaries shown. Less severe elfects
(e-g., low temperatures) of the storm were felt in G

. seorgia, North
Carolina, Sou(h Carolina, and Texas. Various states in the ice




Journal of the Tennessee Academy of Science

278

-{zoreroqe] 911 Aq PAzIIIN 10U A1dM UPEI $240D 001 10 SUOTIEATIS(O M

‘sretunse X ford Suppdures JapiERL X FTare STy

-{107B10qQET TRONISTIEIS 933[[0D 9ITIS BMOT oM £q suonmandwod M BIUBLTA JO swieue jo osn Aq pamdwon

‘ro1:p ot apdwes fenul

a1 30 1RU) 9o1ml Jo Sex Burduwivs B PUE SEAIE §0G JO opdwes v up paj|nsal SIYY, A1EL 51 O popdutes-qns 3198 A2AINs PN
SpIMaIR)S 9Yl UO PIsn seare (00’1 AW 4pms stq Jog -erer Furpdumes £q oy 2jdums 3 Suiijdpmur 4q paumiqO

38 18-89LFF i2'h4t era el G69 §0¢ Tel0] 91€IS

103°04-190°9¢ L0991 931°¢S 93¢ [334 ;UUJ, [eNUSD PUE 1S9M

6 91-599°C §L'18 6666 _ 66 1.1 99ss2UTI Y, ISBY
:s000p U2z04f O 42QUINN

LE1°381-6%6 691 8’1 O¥L'GLT oFL1 §0¢ [e101 91®IS

9T F31-861F11 60'¢ 081°611 081°T 656 ‘uuR], [eNUI) PUE IOM

916°09-7¥4°2S G996 09499 094 141 99ssouUR L, IS8

isugtuanf fo 12QUINN
GSITUITT -(juasiad) 1011¥ (IemnsH 1e10L ardug
20U2pPYU0D Surpdureg ordwes ur
Jueoxad G6 aaneyd seaIy Jo "ON

‘wi10)s DT ‘1661 ‘{reniqog-Lrenue[ ‘sajewInss pUE SIOSIL Aoarns odossouusy, ‘I 2IqEL




‘Two observations ol 10U doves CACL WELEL UL WRATEAAES ) =0

4

Mourning Dove Movtality 279

storm Dbelt reported a southward gradient of minimum tem-
peratures. On February 2, the following Fahrenheit tempera-
tures were reported: Paducah, —12°, and Murray, Kentucky,
—23° Dover, —217, and Paris, Tennessee, —21.5°; Little Rock,
—5°, and Fort Smith, Arkansas, —9°; Corinth, —6.5°, and Boone-
ville, Mississippi, 8°; Huntsville, 3°, and Scottsboro, Alabama,
4°, The greatest amount of ice formation in the storm belt was
not in all instances accompanied by the lowest temperatures in
the storm area.

A detailed discussion of the ice storm in Tennessee has been
presented by Schultz (1954b). In general, the eastern limit of
the storm in "Tennessee coincides with a line bisecting the
Cumberland Plateau (Figures 1 and 2, Farming-type 12) and
running parallel to its eastern edge. The weather was nearly
as severe east of Chattanooga, but the East Tennessce Valley

.
i
|
.|

Figure 2, Distribution of sampling areas upon which respondents reported
dove mortality during the January-Februarvy, 1951, ice storm
in Tennessee.

did not have the ice and extreme depths of snow that occurred
in West and Central Tennessee, Temperatures throughout the
State were below normal for the first ten days of February.
Snow and ice melted slowly over the area of greatest snow depth
and, with additional light snow flurries, traces remained on the
ground until February 12. With lew exceptions, the rest of the
month was unseasonably warm.

During the winter of 1950-51, severe weather was not re-
stricted to the January-February ice storm. The western half of
the Tennessee Valley (probably all of West Tennessee) had been
experiencing its most severe weather since 193940 (Smallshaw,
1950). In 17 years of T.V.A. records, the November, 1950,
snowfall was the heaviest recorded for this month. Tt occurred
the week following Thanksgiving and was known as The Big
Snow in East Tennessee,

EvaLuaTiON OF TENNESSEE MORTALITY DATA

Ice Storm (January, 1951)—In Tennessee, 148 [armers from
nearly all counties in the ice storm area as well as from East
Tennessee reported dove mortality during the storm (Fig. 2).
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Four and one tenth percent ol the 560 farmers in ast Ten-
nessee and 10,2 percent ol the 1,180 larmers in West and Central
Tennessce reported observations ol dead doves (Table 1), The
frequency distribution of these observations has been tabulated
(Se'.[mll.z, 1954h). The estimated total of dead doves observed
in Tennessee by heads ol Tarm households is 63,125, with 9,999
in East Tennessee and 53,126 in Waest and Central Tennessce
(|"I':1I)lc 1). Undoubtedly the actual mortality was many times
the estimated observed mortality.  Although reports of dove
mortality were obtained in 15 counties outside the ice storm
area, the number ol reports for each county was, in general, less
than the number of armers observing dove mortality in counties
located in the ice storm belt.

Big Snow (November, 1950)—A nother marked period of mor-
tality occurred during a snow storm commencing the last week

we QERICO OBSERVED
«-"BIG SNOW'(NOV-DEC.
|- JAN.FEB,

2-MAR., APRJMAY,

3 JUNE, JULY, AUG

4 SEPTOCT.

7~ UNKrows

Figure 8. Distribution of dove mortality observations other than during
the ]anuary—February, 1951, ice storm.

of November, 1950, This storm was, for the period it occurred,
the coldest on record for the region. Although the inclement
weather extended over all of Tennessee, the most severe weather
occurred in East Tennessee; here it was known as The Big Snow.
Reports of dove mortality during this period are presented in
Fig. 3. As the writer was unable Lo dilterentiate, particularly
in West and Central Tennessee, between observiations occurring
during The Big Snow and other periods in November and De-
cember; all observations of mortality during these months were
considered as occurring during The Big Snow. Of the 18
[armers observing dove mortality in East Tennessee during this
period, 13 referred specifically to The Big Snow, while ol the
90 farmers observing mortality in the remainder of Tennessee
four reported observations of frozen doves. Two ol these four
reports were in counties adjacent to counties in LEast Tennessee
(Fig. 3). One might conclude from these data that the inclement
weather had a greater elfect on dove population in East Ten-
nessee than it did in West and Central Tennessee as the East
Tennessee dove population is generally smaller than the pop-
ulation in the remainder of the State.




en-
ral
"he
ted
ved
999
ssee
nes
ove
T
less
ties

101~
eek

r

NOV-DEC.

\4
%

ring

red,
1ent
ther
10w,
1 in
arly
ring
De-
were
18
this
the
2ssee
[our
essee
nent
T'en-
East
pop-

Mourning Dove Movrtalily 281

Other Periods—Exclusive ol observations reported by Larmers
during the January-February ice storm and The Big Snow, 97
farmers reported obse}rviug sick or dead doves during other
]:m:iuds ol the year (Fig. 8). _;\li.hnugll no attempt was 11|.’;|.}Ic_ o
inquire as to the exact location or cause of death, some infor-
mation was collected. Many doves were lound in hog lots and
under power lines, the latter leading to the beliel by larmers
that birds were electrocuted. In October, a Bedlord County
poultryman showed the interviewer a dove having what he called
“croup.” Some of the farmers made specilic remarks about sick
doves, a cheesey substance in the bird’s mouth, strangulation by
corn, and poisoning by tobacco, cotton, and white clover poison.
Mr. A. ]. Meyerriecks (unpublished data) observed the organ-
ism, Trichomonas gallinae, in two of 200 doves collected in
Tennessee primarily during the 1951 hunting season.

In certain portions of the State these reported observations
were more or less restricted to definite periods (Fig. 3). In the
northeast corner of the Valley ol East Tennessee most of the
observations occurred during the summer; in the southern
Central Basin, during September and October; in the Plateau
Slope ol West T'ennessee during spring and summer. 1t is
posible that the concentration of September-October observations
in the Central Basin, a region of relatively heavy hunting pres-
sure, might have been the result of hunter crippling losses.
Apparently dove mortality during January, February, and March,
other than during the ice storm, was at a minimum, since only
four observations were reported—one in January and three in
March. 1t is also possible that the method of obtaining the
information might sze influenced these results.

Summary — Thousands of doves died in Tennessee during
various periods of the year and mortality was especially great
during periods of severe winter weather. Tt is difficult to
ascertain whether the exceptional mortality periods during the
winter exerted a greater influence on the population than did
the non-spectacular mortality during the remainder of the year.
As there is no evidence to the contrary, it is assumed that the
extreme winter mortality was the only deviation from the
“normal” mortality during the period of study.

MORTALITY IN OTHER SOUTHEASTERN STATES

Dove project leaders in all states in the primary storm area
reported a substantial loss of doves during the January-February
1ce storm period. Observations of extensive mortality were quite
commaon, many ol which are relerred to in quarterly progress
reports of the projects. Outside the ice storm area only the
biologist in Alabama reported dove mortality during the in-
clement period. He noted it as slight in northwest Alabama.

_ The January-February ice storm appears to have reduced the
wintering dove population in Kentucky, Louisiana, Mississippi,
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Tennessee, and probably Arkansas. Apparently no other “ab-
normal’’ mortality, other than that occurring during The Big
Snow occurred during the 12.month period [ollowing the 1950
hunting season, either in the Southeast or in the summer range
of the birds wintering in this region. This conclusion is based
on the absence of other reports of extensive mortality during
this period.

RELATIONSHIP OF MORTALITY TO HUNTABLE POPULATION

Of prime importance Lo the game technician is the relation-
ship of specific types of dove mortality to the fall population.
Establishment of such relationships should be based on analysis
of reliable data rather than on opinion.

This study examines road count data in an attempt to deter-
mine population changes that might have occurred in the period
following the ice storm. Hunter bag check data are used both
to compare populations during the hunting periods that pre-
ceded and followed the winter mortality, and also to evaluate the

Table 2. Results of analysis of road count (doves /mile) data.

Sample Average
Size Difference
Region (months) (1951 minus 1950) t t.os
Storm Area:
Kentucky 10 —.2143 6.2* 2.0
Tennessee 11 —.0942 2.0% 2.0
Arkansas 3 —.0277 4 2.0
Louisiana 8 —.0924 2.4% 2.0
Mississippi ) —.1978 4.1* 2.0
Non-Storm Area:
Alabama 10 —.0d63 1.3 2.0
Georgia 5 4-.0524 1.1 2.0
N. Carolina 11 +.I}l]{l-l 3 2.0
S. Carolina 3 41883 3.0% 2.0
Florida 5 40968 2.0* 2.0

success of the nesting season following this period of mortality.
Data from hunter bag checks must be evaluated with care, as
many unsuspected factors may influence the results; e.g, im-
proper sampling, and a change in bag limit during the periods
being compared.

«Census” Data—1f the period of inclement weather in the
ice storm area had an affect on the subsequent dove population,
we would expect the monthly number of doves observed per
mile of travel to be less following the period of inclement
weather than in comparable months in 1950; outside of the
ice storm area no such relationship would be expected unless
another factor was playing a dominant role. Pairing monthly
observation (1951 minus 1950) of doves observed per mile of
wravel, t—tests were applied to the data to evaluate the statistical
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signilicance of Lhe.dil.'[erences obsqrvc:d_. rl‘he.!‘csults ol these
tests are presented in Table 2. A signilicant dillerence was ob-
served in all storm area states except Arkansas. Euach of these
states showed a signilicant decrease in the number of observed
doves per mile. It should be noted that the Arkansas data con-
sisted of only three comparable months, and  that extensive
mortality was not delinitely established in this Scate. Outside
the ice storm area significant differences were observed only
for South Carolina and Florida, both ol which showed a sig-
nificant increase in the observed doves per mile in 1951, Only
Alabama in this region had a negative average dilference.

Objections could arise to the application of an analytical
technique that does not allow adjustments for the different
nmileage driven during comparable months. An attempt was
made to make such an adjustment by an analysis of covariance;
however, tests of the hypothesis that the regression coellicients
were zero resulted in rejection of the hypothesis only for Georgia.
Thus, a simple paired cComparisons Lest waus applied using
pooled standard  deviation (.1089) based on 61 degrees of
freedom, alter testing by means of an T—test whether or not the
regional pooled variances were significantly different [F=1.81;
Fl.o5 (30,80)=2.07 [rom a 2.5 percent table of F]. The writer does
not believe that the data justify a more complex analysis.

These analysis indicate that the dove population in the ice
storm area was lower in 1951 than in 1950, and remained about
the same in the southern states outside of the ice storm area.
Data from some ol the states in the latter area indicate a slight
increase in the dove population. Quite possibly the real cause
ol the apparent population differences was a poor 1951 nesting
season in the storm area and a satisfactory 1951 nesting season
in the non-storm area or in the nesting range of the doves win-
tering in these regions. An inspection of hunter bag age ratio
data should assist in clarifying the relationship.

Age Ratio Data—Age ratio data from the hunter’s bag is used
as an indicator of nesting success, often with weak assumptions,
"The comparison ol age ratios rather than their estimation re-
quires less assumptions than would be required in an estimation
procedure. For age ratio comparisons between years to be valid.
data should be from early fall hunting seasons that have not
changed materially during the period of study. As a result of the
aging technique, data (_ff.\”ﬁ(.‘l,(’,ll during January, December, and
possibly November are not reliable. Due to these limitations
only age ratio data [rom Kentucky, Tennessee, Arkansas, North

Carolina, and Florida were considered suitable for use in this
study,

Applying a chissquare test, with a correction for continuity,
to these data resulted in 2 signilicant chisquare in all cases




L

284 Jowrnal of the Tennessee Academy of Science

except Arkansas. There was a significant increase in the per-
centage of juveniles in Kentucky (1,572 birds; X#—=9.81) and
Tennessee (3,649 birds; X?=120.85), and no significant dil-
ference in Arkansas (209 birds; X2=2.73). The two states in
the non-storm belt had a significant decrease in the percentage
of juveniles in the hunter’s bag (Florida, 1,371 birds; NX2—=10.83;
North Carolina, 2,903 birds; X2=15.38).

In summary, it appears that the nesting season was more
successful in regions producing doves for the storm area than
for the non-storm area. As a result of an increase in the nesting
success in 1951, one might expect an increase in the hunting
success in the storm area provided extensive mortality did not
occur following the winter of 1950-51 and the storm had no
effect on the huntable fall dove population. Similarly, in the
non-storm area, a decrease in hunting success might be expected,
provided, of course, that other factors were relatively constant.
This leads to an inspection of the hunting success data.

Hunting Success Data—In order to evaluate hunting success,
where hunting success is based on doves per man hour of hunting
effort, the individual data for the states were considered as
observations in a sample from either of the two areas, resulting
in four observations within the storm area and five outside it.
A more desirable analysis could have been applied had the in-
dividual bag checks been kept distinct in each state. Because of
the small number of hunters checked in Arkansas (24 and 26)
and an apparent selection of hunters, hunting success data from
Arkansas were discarded. In attempting to adjust for the dif-
ference in hours hunted, an analysis of covariance was applied
in a fashion similar to that used for the road count data. Results
similar to those obtained from the road count data resulted in
the writer selecting a paired comparisons t—test as an acceptable
test (Table 8). A pooled standard deviation (.3051) based on
seven degrees of freedom was utilized in the test procedure after
testing by means of an F—test whether or not the regional
variances were significantly different [F=4.02; F 5 (3,4)=9.98
from a 2.5 percent table of F]. There was a signilicant decrease
in hunting success in the storm area while there was no signifi-
cant difference in the non-storm area. When the Arkansas data
are included, the computed t-value is not quite equal to the t.g;
value.

SuMMARY AND CONCLUSIONS

Although reliable data accompanied by a suitable analysis
to substantiate a population decrease are lacking, mourning
dove populations in the Southeast have been reported as de-
creasing for a few years prior to and during 1951. Technicians
and sportsmen have expressed concern over this reported de-
crease in an important game bird; however, to date no concrete
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evidence is available to substantiate various reasons expounded
for this reported dfrr.r RIS ip Lh_e Southeast. ’Undl’nlbl(‘(“y,.'Il'lilll‘}’
agents play a role in reducing dove populations, sm:lh as disease,
hunter-kill and land-use changes. The extreme rarity ol severe
inclement winter weather in the Southeast Wm._lld. in general,
eliminate winter-kill in this region i'mr}] consideration when
attempting to explain a lmlpu..lutum. _dcchne. Al_though winter-
kill can, in general, be considered unimportant, it may at times
play an important 1‘01@, E‘.'S|}C(‘.11:l]l)" when populations are low.
The January-February ice storm of 1951 occurred when the dove
population was reportedly declining and, from evidence avail-
able, the storm took a heavy toll of the dove population in the
storm area.

There was a significant decrease in dove hunting success,
and the number of doves observed per mile of roadside count as
compared with similar months in 1950 decreased following the
period of mortality in the ice storm area. In the non-storm area
there was no significant difference in the hunting success between

Table 8. Results of analysis of hunter success (doves /hour) data.

Sample Average

Size Difference
Region (states) (1951 minus 1950) t toon
Storm  Area 4 —.4265 2.8* 2.4
Non-Storm Arca 5 —.2640 1.9 2.4

the two seasons, and the nuinber of doves observed- per mile of
travel did not significantly decrease, rather an increase was
evident in some states. We have no evidence to support the
hypothesis that a period of “abnormal” mortality followed the
ice storm which could have resulted in the decrease in hunting
success. In lact, the limited amount of data su pport the con-
tention that no such mortality occurred. Tt :.'.uul({ be postulated
that decreased hunting success was the result of a poor nesting
season; however, the age ratio data do not support this con-
tention as the nesting success increased apparently in 1951 in
the storm area. In the non-storm area there was no significant
difference in the hunting success and a significant decrease in
the nesting success. ' '

It may be postulated that the extreme winter
sulted in a breeding population so
success could not bring the hunt
level in the ice storm area.
factors could have played
sampling, analysis, or a de

mortality re-
low that even good nesting
able population up to the 1950
It is rvealized that other unknown
a major role, such as the method of
lay in migration to the ice storm area,
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PHYSIOGRAPHIC REGTON FARMING TYPE
Mississippi Bottoms ]
Platean Slope of W. Tenn, 2,3,4,5,6
Highland Rim 7,868,911
Central Basin 10
Cumberland Platcau 12
Valley of L. "l'enn. 18,14, 14-A
(14-A—Setjuatchie Valley)
Unaka Range 15
ACKNOWLEDGMENTS

This paper is based on data collected by the Tennessee Game
and Fish Commission with Federal Aid o Wildlile Restoration
Funds under Pittman-Robertson Project Number W-16-R. The
assistance of R. H. Anderson, J. A. Fox, W. H. Grillin, J. W.
Flammond, E. Legler, Jr., W. M. Weaver, Jr., and G. A, Webb
in collecting the duata is acknowledged. Many federal aid per-
sonnel in the Southeast have kindly furnished data for use in
this paper: Drs. D. G. Horvitz and R. J. Jessen acted as con-
sultants and designed the sample used on the statewide wildlife
survey of Tennessce. Mr. John Monroe, formerly of the lowa
State College Statistical Laboratory, computed the relative sam-
pling errors in Table 1. Various persons in the Department of
Biostatistics, John Hopkins University, have advised on the
analysis of the data.

To all these persons 1 extend my thanks. They do not
necessarily endorse the conclusions arrived at by the writer.
All conclusions and decisions on the methods of analysis are
entirely his responsibility.

As the coordinated dove study data are available from various
sources, I have omitted these data from the manuscript in order
to reduce the cost of publication.

REFERENCES

Errington, P. L. 1936. Winter-killing of mourning doves in Central Iowa.
Wilson Bull. 47: 159-160.

Rice, J. H., Jr. 1924, Destruction of Dbirds in South Cavolina. Auk. 41:
171-172.

Schultz, V. 1952, A survey design appliczll)lc to state-wide wildlife surveys.
Jowr, Tenn. Acad, Sci. 27: G0-66.

1954 u. Wildlife surveys—a discussion of sampling progedure anel a
survey design. MS, thesis. Virginia Polytechnic Institute, Blacks-
burg, Va. Pp. 1-166.

1954 b, The effects of a severe snow and ice storm on game populations
in Tenmessee. Jour, Tenn. Acad. Sci. 249: a4-95,

Smallshaw, J. 1950, Record Novemher snow and Jlow temperatures. Pre-
cipitation in Tennessee River Basio November 1950. T.V.A. Hydraulic
Data Branch Report No. 0-243-188, 3-9.

Wayne, A. T. 1899. Destruction of birds by the great cold wave of Tebruary
13 and 14, 1899, Auk. 16: 197-198, '




