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Abstract:  On Langara Island, B.C., from 1968 to 2012 the nesting of Peregrine Falcons (Falco peregrinus pealei) became

progressively earlier by about one week, possibly as a result of global warming.
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Introduction

The Peregrine Falcons (Falco peregrinus pealei) nest-

ing at Langara Island, the most northwesterly of the islands

in Haida Gwaii (the former Queen Charlotte Islands), have

been known to naturalists and ornithologists for almost a

century (Green 1916). Because these breeding falcons are

mostly non-migratory, and their primary food supply is

seabirds, they avoided the population crashes that crippled

or eliminated other peregrine populations in the 1950s and

1960s (Nelson and Myres 1976). Following Beebe’s (1960)

observations on these falcons in 1952–1958, beginning in

1968 and continuing to the present, a long-term study has

documented the changes of the island’s nesting falcon popu-

lation. This paper describes the progressively earlier nest-

ing seen in this falcon population.

Location and Methods

Langara Island is the most northwesterly of the is-

lands in Haida Gwaii, off the west coast of British Colum-

bia, Canada. The island is at about 54o 14´ N, 132o 00´ W,

and is approximately 9 km long by 6 km wide. Much of the

centre of the island is a raised muskeg bog. The perimeter

of the island is mostly wave-worn rock, with a few sand or

gravel beaches, numerous cliffs, and a mostly intact tall

forest of Western Redcedar (Thuja plicata), Western Hem-

lock (Tsuga heterophylla), and Sitka Spruce (Picea

sitchensis). In many places the perimeter forest is rela-

tively easy to walk through because the ground is mostly

moss-covered (a result of browsing by the introduced Sitka

Black-tailed Deer, Odocoileus hemionis sitkensis) (Blood,

2000, Stockton et al. 2000), but in other places there is an

almost impenetrable understory of Salal (Gaultheria

shallon).

From 1968 to 2012, I annually (with three exceptions)

visited Langara Island to study the peregrines nesting there.

In most years in 1968–1972, I resided on the island for the

full nesting season; in 1970, 1973, 1974, 1975, and 1977 my

visits were 1–4 weeks long in June. I did not visit the island

in 1976, 1978, or 1979, but in those years the occupancy

and productivity information were obtained when the is-

land’s falcon nests were found and visited by Keith Hodson,

Wildlife Biologist, B.C. Fish and Wildlife Branch, Smithers.

From 1980 until 2009 my visits to the island lasted about 8

days and occurred in the last week of May and the first

week of June. Beginning in 2010 my visits to the island

lasted about 15 days, during the last 2 weeks of May and

early June.

During this 45-yr period the island held between four

(2012) and 10 (1998 and 1999)—usually about seven—terri-

torial pairs of falcons (see Nelson 1990). In most years the

falcons’ nests were visited and the nestlings weighed,

banded, measured, and otherwise sampled. With possibly

two or three exceptions, I believe all of the territorial falcons

and their nests were located each year. Each brood was pho-

tographed (and/or studied with binoculars or telescope if

the nest was not visited) and most were aged on the spot by

comparison of their feather development with a collection of

known-age photographs and sketches (including Langara

Island falcons, other peregrine subspecies, and Prairie Fal-

cons (F. mexicanus); Nelson 1970:197, Hall 1955, Clum et al.
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1996, Canadian Peregrine Foundation 2012, Heinroth and

Heinroth 1967:159, Moritsch 1983). By using the photographs

of the nestlings and these references, I confirmed the field-

estimates of the ages of broods and individual nestlings and

the estimated fledging and hatching dates. When nests were

visited more than once, aging by this method proved to be

accurate within 1–2 days.

At Langara Island, the F. p. pealei nestling males fledge

at an average of 41 days of age and females at an average

of 43 days of age (Nelson 1977:145–152). For broods that

contained both sexes or that were too young to accurately

sex, an average fledging date of 42 days of age was used.

To date, field experience and the literature have provided

no examples in which the feather growth of nestling per-

egrines has “stalled” (e.g. because of lack of food); it ap-

pears that in peregrines the growth of the nestling’s feath-

ers continues at a specific rate, even if the growth of the

body is slowed because of a shortage of food. By knowing

their estimated ages when the nests were visited (or viewed

from afar) it was then possible to estimate when fledging

occurred. Because the incubation period of these falcons

is about 33 days (Nelson 1972) and each clutch usually is 3

or 4 eggs (Nelson 1977), back-dating could also provide

estimates of the hatching dates and the clutch-initiation

dates, but especially the latter estimated dates would be

uncertain by at least 2 or 3 days. Rather than back-calcu-

late and use the more flexible clutch initiation date, it is

more accurate and precise to forward-calculate to the esti-

mated fledging date.

There were at least two situations in which certain broods

could be excluded from analysis because “normal” environ-

mental circumstances did not apply: (i) re-laying by the fe-

male of a failed pair, and (ii) late-laying by a female that took

over a territory late in the spring. An example of the latter

occurred in 1988, when at the end of May I found an aban-

doned clutch of eggs, and a new clutch being initiated on

another nest ledge. By her facial markings I confirmed that

the late-May egg-layer had not held that territory in the pre-

vious year – she was presumed to have been the winner of a

prolonged aerial dogfight observed nearby by the

lightkeepers at Langara Lightstation 18–20 days previously;

three chicks from this clutch fledged in mid-August, well

outside the normal range. That situation, or early-season

nest failure followed by re-laying by the original egg-layer,

was suspected in 10 other unusually late broods that were

encountered. For one analysis, in 10 of the 45 years I deleted

the latest brood from the analysis (in one of those years I

excluded the two latest broods); the criteria for deleting the

latest broods in those years were as follows: the latest

brood(s) of the season was at least 10 days later than the

other broods of that year and the estimated fledging date

was after 1 July. The fledging dates of 514 nestlings in 198

broods of peregrines from Langara Island were calculated

and plotted in Figure 1.

Figure 1.  Mean estimated

fledging dates of Peregrine

Falcon broods at Langara

Island, B.C., 1968–2012.

The thin solid line shows

the mean fledging dates of

broods after the 11 known

and suspected replace-

ment clutches are deleted.

The dotted line connects

the mean fledging dates

when no broods have been

deleted. The bold line

shows the estimated fledg-

ing date of the earliest

brood of Peregrine Falcons

each year.  The respective

formulae for the corre-

sponding regression lines

and the R2 values are:

mean brood (incl. outliers)

y = -0.1354x + 294.22, R2 =

0.1436; mean brood (mi-

nus outliers) y = -0.1283x +

278.95, R2 = 0.2373; earli-

est broods y = -0.1759x +

364.54, R2 = 0.1506.
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Results

Figure 1 (upper) shows the mean estimated fledging

date for Langara Island nestling peregrines from 1968 to

2012. Figure 1 also shows (lower; thick lines) the estimated

fledging date for the first brood in each year. The dotted

line combined with the upper, thin solid line shows the

average date of fledging for all broods (no broods were

deleted). The upper solid line (alone) shows the average

date of fledging by all broods except the 1988 replacement

brood and the 10 other late broods deleted according to the

criteria noted above. Actually, by deleting the 11 late broods,

the graphed lines and the trends in the dotted and thin

solid regression lines for the mean fledging dates were not

changed in a major way.

With occasional exceptions, the graphs for the mean dates

of fledging and the earliest fledging brood each year, and

their regression lines, show a steady progression towards

earlier nesting by these falcons through this 45-year period,

with the average and earliest nesting occurring about one

week earlier in recent years.

Discussion

From evidence from a combination of species, Nelson

(1977:169–226) proposed that the individual Langara Island

female peregrines are initially allowed (or “released”) to de-

velop their eggs by reaching some (unknown) photoperiod

threshold in late winter, and then they are individually “trig-

gered” by the ambient temperature in early spring to begin

the final 14-day-process of egg development that leads to

egg-laying. In different years the late winter - early spring

rise in the average daily temperature is (a) sudden, (b) gradual,

(c) gentle, or (d) spiked in various ways. Perhaps because

each female peregrine may have a unique temperature thresh-

old, in some years at Langara Island the ages of the falcon

broods have been clustered closely (all hatched within a few

days), or widely scattered (with over a month separating the

earliest and latest broods), some years have been “early

years” (e.g.1982, 2001, 2004 in Figure 1), and other years

have been “late years” (e.g.1989, 2000, 2010, 2011 in Figure

1), and the ages of the falcon broods appear to have been

synchronized with the particular year’s rise in temperature in

the early spring. Figure 1 shows considerable variation in

the estimated fledging dates of the average and the earliest

falcon broods on the island. Nevertheless, by both meas-

ures there is a trend toward earlier nesting (by 6–8 days) by

these falcons compared to 45 years ago.

During the nesting season the Langara Island falcons

feed primarily on Ancient Murrelets (Synthliboramphus

antiquus) (Beebe 1960, pers. obs.). The breeding murrelets

leave the nesting colonies with their 1–2 day old young and

then forage on the ocean far from land; 78% of hatching of

the murrelets occurs in 27 May - 10 June (range for 113 broods

12 May–7 July) (Sealy 1976, Campbell et al. 1990, Gaston

1992). Whether the murrelets have shifted their breeding

slightly earlier, similar to what the falcons have done, is un-

known (see Brook 2009). There appears to be a normal time

separation between the breeding cycles of the two species,

such that late in their breeding cycle the parent falcons must

feed their nestlings prey items captured farther from the

nestsite, and the fledgling falcons learn to hunt murrelets

and other species well after most of the murrelets have left

their nesting colonies. Because in “normal” circumstances

the parent falcons and their soon-to-be-independent young

seem unaffected by the substantial difference in the falcon

and murrelet breeding cycles, it is expected that the shift

toward earlier breeding by this falcon population will not

create insurmountable difficulties for the falcons.

The trend towards earlier nesting of Peregrine Falcons

on Langara Island is parallel to those found for a variety of

non-raptorial bird species elsewhere (Crick et al. 1997, Brown

et al. 1999, Dunn 2004) and consistent with global climate

warming. Freeland (1990) calculated that the British Colum-

bia coastal waters (and atmosphere) warmed by roughly 1.2oC

in the previous century, and Hipfner et al. (2010) noted: “Over

the period from 1970 to 2005, summers in the Scott Islands

[between Vancouver Island and Haida Gwaii] have become

warmer (~1oC increase in the air temperature from April to

August inclusive)”.
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Addendum: August 2013

In 2013, the breeding season of the three Langara Is-

land falcon broods was early.  The estimated average fledg-

ing date was 15 June. On 30 May 2013 at one eyrie, the

fledgling male was already flying well (probably he first

flew on 29 May) and his sister (by voice, only) was still on

the bush-covered nest ledge; presumably she first flew

on the following day.  That constitutes the earliest fledged

brood recorded for the island during 1968–2013 (this study)

and 1952–1958 (Beebe 1960).
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