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EFFECTS OF WEATHER AND HELPERS ON SURVIVAL
OF NESTLING RED-COCKADED WOODPECKERS

JosepH C. NEAL!, DoOUGLAS A. JAMES?, WARREN G. MONTAGUE?, AND
JAMES E. JoHNSON*

ABSTRACT.—Non-breeding adult Red-cockaded Woodpeckers (Picoides borealis), termed
helpers, participate in many aspects of the nesting cycle, including feeding nestlings. Typi-
cally, groups that include helpers exhibit a higher nesting success and fledge more young
than groups lacking helpers. We studied Red-cockaded Woodpeckers in the Quachita Na-
tional Forest in Arkansas in 1991 and 1992. In 1992, at the peak of the woodpecker nestling
stage, eight of 10 unexpected deaths of nestlings older than six days posthatch occurred
during 15 consecutive days of abnormally low temperatures (as low as 9°C) and elevated
rainfall that reduced potential adult woodpecker foraging time by 26%. Altogether, during
the abnormal weather of 1992, eight of nine nestlings survived in groups with helpers,
whereas only seven of 14 survived in groups lacking helpers. In both years, woodpecker
groups with helpers suffered fewer losses and fledged more young per nesting attempt (P =
<0.001). Received 21 Dec. 1992, accepted 1 May 1993.

Insufficient food contributes to avian mortality during abnormal weath-
er (Gessaman and Worthen 1982). Insectivorous birds especially are vul-
nerable to fluctuations of food supplies because departures from climatic
norms can alter insect activities (Wigglesworth 1972, Bursell 1974), mak-
ing insects unavailable to birds (Hays 1969, Zumeta and Holmes 1978,
Smith 1982). We examined mortality among nestling Red-cockaded
Woodpeckers (Picoides borealis) during a period of cool, rainy weather
in 1992. Weather-mediated events apparently depressed insect activity
and reduced foraging opportunities for adult woodpeckers. Presence of
helpers in this cooperatively breeding species was associated with im-
proved nestling survival.

STUDY AREA AND METHODS

In 1991 and 1992, 15 clusters of cavity trees of Red-cockaded Woodpeckers were mon-
itored in the Ouachita National Forest (Ouachita NF) of west-central Arkansas. The cavity
trees were mature shortleaf pines (Pinus echinata) occurring in older second growth stands
that also included hardwoods, especially oaks (Quercus spp.). Most stands had open un-
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derstories and midstories as a result of U.S. Forest Service management practices, including
prescribed burning and reduction of pine and hardwood midstories.

All nest cavity trees of Red-cockaded Woodpeckers were climbed and cavities inspected
with a light and mirror 1-2 times each week during the nesting season. Nests were monitored
from 23 April to 24 July 1991 and from 12 April to 24 July 1992. Prior to the nesting
season, roost cavities were monitored to determine the composition of each woodpecker
group. In addition to the male-female pair, three groups contained 1-2 additional adults
that also roosted in the cluster. These birds were presumedly helpers (sensu Ligon 1970).

Frequent checking of nests with eggs allowed us to determine probable laying dates. Based
upon an average of 10-11 days for incubation (Ligon 1970), backdating allowed determi-
nation of probable date when the initial 1-2 eggs were laid. Nests were inspected within 1-
3 days after expected hatching. Optimal banding time is within days 5-9, prior to the time
when young birds open their eyes. Nooses were used to remove nestlings from cavities
(Jackson 1982), and each nestling was banded with a metal band from the U.S. Fish and
Wildlife Service. All adult woodpeckers had been banded prior to the nesting season with
combinations of metal and colored plastic bands to allow field identification of individual
birds. When dead or missing nestlings were discovered, an estimated date of death was
calculated by starting with the number of days that had elapsed from the last cavity check
and assigning the midpoint as the date of death or disappearance. An expected fledging date
was also calculated. It was assumed that the birds had fledged if older nestlings were still
present in the nest cavity 1-2 days prior to the expected fledging date.

The primary source of weather data for west-central Arkansas was the National Weather
Service at Fort Smith, Arkansas, approximately 60 km north of our study area. Monthly
summaries of the local climatological data (May and June), including preliminary local
climatological data (NOAA 1992), were consulted. We also examined local weather data
from Waldron, Arkansas, located approximately 15 km from our study areas (NOAA 1992).

RESULTS

In 1991 and 1992, all nesting attempts (N = 27) of Red-cockaded
Woodpeckers in the Ouachita NF were monitored. After the initial brood
reduction that is typical of this species (Ligon 1970, Lennartz et al. 1987),
47 nestlings approximately six days or older remained in 21 nests (mean
initial brood size was 2.24 nestlings). Overall, out of the 47 nestlings that
survived initial brood reduction in the Ouachita NF, 31 fledged (66%).
Eighteen of the 27 nesting attempts (67%) were successful in fledging at
least one young.

In 1991, 75% (18 out of 24) of the older (over six days in age) nestlings
in the Ouachita NF survived, compared to 56% (13 of 23) in 1992. The
overall difference in survival was associated with presence or absence of
helpers in the woodpecker groups (Table 1).

In the Ouachita NF in 1992, a disproportionate number (eight of 10)
of late losses of nestlings occurred during 15 consecutive days of abnor-
mally low temperatures (Fig. 1) and a high frequency of rain showers (Fig.
2). Temperatures in 1992 remained below 30-year average daily temper-
atures (and below 1991 temperatures) continuously from 24 May to 7
June (NOAA 1991, 1992), a period that coincided with the peak abun-
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TABLE 1

EFFECT OF HELPERS ON NUMBERS OF FLEDGLING RED-COCKADED WOODPECKERS PER
NESTING ATTEMPT, OUACHITA NATIONAL FOREST, ARKANSAS, 1991 AND 1992

Number of fledglings per nest

0 1 2 3
Nests without helpers (21) 9 8 4 0
Nests with helpers 6) 0 0 3 3

a Numbers of nesting attempts included in analysis.

dance of nestling Red-cockaded Woodpeckers (Fig. 1). Average daily tem-
perature (average of low=high temperatures for the day) ranged from 11.7
to 21.7°C, with the lowest reading on 28 May, when the temperature
dipped to 11.1°C below the 30-year average daily temperature. Temper-
atures ranged from 5 to 11.1°C (¥ = 7.1°C) below the 30 year average
from 25 to 30 May, with a low temperature of 8.9°C on 30 May.
Precipitation data from Fort Smith, Arkansas, showed that rain or traces
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Fic. 1. Relation of average daily temperature and nesting stage of Red-cockaded Wood-
peckers in the Ouachita NF in Arkansas in 1991 and 1992. Average daily temperature
includes 1991, 1992, and the 30 year average. Daily temperature shown is an average of
high and low temperatures for the day (therefore, daily highs and lows may be more extreme
than those shown in Fig. 1).
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Fic. 2. Daily precipitation recorded at Fort Smith, Arkansas, during the peak of the
nesting season for Red-cockaded Woodpeckers in 1991 and 1992. Trace precipitation ar-
bitrarily was estimated at 0.001 cm.

ofrain fell during 12 of 15 days of the below normal temperatures between
24 May and 7 June 1992 (NOAA 1992). On 25 May 1992, rain totaling
0.4 cm fell during nine h between 06:00 and 18:00 h CST. Only traces of
moisture were recorded for 26 and 27 May, but 2.49 cm fell on 28 May
during an all day storm. In 1991, by comparison, rain or traces of rain
fell on only five days of the same 15-day period, and temperatures fre-
quently exceeded the 30-year average for the area during the same period
(Fig. 1).

In 1992, dead nestlings (N = 8) were found in six nests between 26
May and 2 June, and a ninth nestling, aged 19 days, was missing from
its nest. Two of 14 broods, involving four nestlings aged 16-24 days,
failed completely during this period. Altogether, six broods suffered un-
expected losses of 1-2 nestlings (N = 8) aged 16-24 days.

In the Ouachita NF, woodpecker groups with helpers suffered fewer
losses and fledged more young per nesting attempt in both years (z = 4.52,
P = <0.001, one-tailed test, Wilcoxon-Mann-Whitney test). In 1991 and
1992, no nest attempt by groups with helpers (N = 6) was unsuccessful
in fledging young, and all nests that totally failed (N = 13) involved groups
without helpers (Table 1). Finally, during the cool rainy weather of 1992,
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eight of nine nestlings survived in groups with helpers, whereas only seven
of 14 nestlings survived in groups without helpers.

DISCUSSION

The effect of helpers on nestling survival in the Quachita NF supports
findings from elsewhere in the range of this woodpecker. Groups with
helpers consistently fledge more young (Ligon 1970, Lennartz et al. 1987,
Walters 1990). Helpers participate in many activities associated with
nesting, including feeding the young (Ligon 1970, Lennartz and Harlow
1979). In South Carolina, the presence of helpers was associated with
enhanced survival of nestlings, especially when the breeding female was
inexperienced (Lennartz et al. 1987). In the Ouachita NF, it appears the
presence of helpers buffered the negative affects of abnormal weather on
nestling survival.

Red-cockaded Woodpeckers cease feeding during rainfall or inclement
weather (Ligon 1970, Baker 1971, Beckett 1971, pers. obs.), and rain was
frequent during the cool period of 1992. During the last week of May,
rain was recorded during 26% (27 of 104) of the daylight hours between
07:00 and 19:00 h CST and sunshine was recorded during only 38% of
total daylight hours (NOAA 1992). This contrasts sharply with 1991,
when one hour was unavailable for foraging because of rain. The relatively
light rainfall of 25 May 1992 may have had a negligible effect on the
ability of adult woodpeckers to provision young, but the day-long down-
pour of 28 May came on the fifth day of cool weather (and it rained
heavily at Waldron on the following day). The deaths of most nestlings
came soon afterward, between 29 May and 2 June 1992,

In North Carolina, annual variation in reproduction of Red-cockaded
Woodpeckers was potentially linked to environmental conditions, but no
heavy losses directly related to weather were noted there (M. LaBranche,
pers. comm.). In South Carolina, significant losses of eggs and young
resulted from “nest colonies being flooded with rain during violent storms
in June” (Teulings 1973).

Alternatives to weather as the chief contributing cause of these unex-
pected deaths have been considered and ruled out. Intraspecific conflicts
for cavities involving Red-bellied Woodpeckers (Melanerpes carolinus)
or southern flying squirrels (Glaucomys volans) during 1991-1992 were
monitored also (Neal et al. 1992). No Red-cockaded Woodpecker nest
cavity was usurped by other species during the period in which the nestling
losses occurred (unpubl. data). Nestling deaths can also follow loss of one
adult in groups unassisted by helpers (Lennartz et al. 1987), but both
adult woodpeckers were present in all clusters of cavity trees throughout
the nesting season. Predation losses were discounted because unpredated
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carcasses of dead nestlings were present in four nest cavities. No insec-
ticides were used within the home ranges of these groups.

Nest cavities were checked on similar schedules in 1991 and 1992, but
with a single exception (see below), no dead nestlings were found in
cavities in 1991. Of six older nestlings (older than six days) lost in 1991,
three were eaten by a black rat snake (Elaphe o. obsoleta) that was found
during a cavity inspection (Neal et al. 1993). As a result of protecting
woodpecker cavity trees from snake climbing (Withgott et al. 1993), no
snake predation occurred in 1992. Even with the snake predation in 1991,
75% of older nestlings survived, compared to 56% in 1992. By accounting
for snake predation in 1991 and the weather pattern of 1992, we calculated
that the survival rate of nestlings in each year would have been similar
to the higher values reported in North Carolina (Walters 1990).

While cavity use confers many benefits, including protection from
weather extremes and enhanced ability to thermoregulate, the broods of
cavity nesters are not immune to climatic extremes that affect food avail-
ability. Mortality may be high if food is scarce, particularly at older ages
when nestlings need increased food (Short 1982). In 1976 in Finland,
unseasonably low temperatures and almost continuous rain for two days
(28 and 29 June) was followed on 29 and 30 June by deaths of nestlings
in three species of cavity nesting birds (Pulliainen 1977). On the other
hand, weather-related mortality of nestlings was infrequent among Acorn
Woodpeckers (Melanerpes formicivorus), which store food (Koenig and
Mumme 1987).

There is collateral evidence to support the hypothesis that woodpecker
nestling deaths were caused by a shortage of food that adults would nor-
mally have provided to nestlings. The abnormal pattern of cool weather
that affected the Ouachita NF extended throughout most of the central
U.S. (Climate Analysis Center 1992). The starvation deaths of thousands
of Purple Martins (Progne subis) coincided with the deaths of woodpecker
nestlings in the same region (pers. obs.). Besides northwestern Arkansas,
Purple Martins died over a wide area primarily west of Arkansas, with
deaths of both nestlings and adults reported (Wright 1992). While Red-
cockaded Woodpeckers are occasional aerial feeders (Beckett 1971), the
typical arboreal insects upon which these woodpeckers feed (Beal 1911,
Short 1982) must also have been affected.
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