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FLOCKING BEHAVIOR OF COMMON LOONS (GAVIA IMMER) IN
NORTHWEST ONTARIO: EARLY-SUMMER SITES.

Peter Croskery - 1324 Hwy. 17E
Kenora, Ontario
Canada, P9N 1M2

Summer flocks of Common Loons (Gavia immer) have been
reported for a variety of locations throughout North
America. Locations include the Queen Charlotte Islands of
British Columbia (Reimchen and Douglas 1980), Minnesota
(OTson and Marshall 1952), Alberta (Munro 1945), Manitoba
(Predy 1972, Nero 1974), northwestern Ontario (Nero 1972),
and Saskatchewan (Yonge 1981). There is no clear explana-
Eion)of this behavior during the breeding season (Rand

948).

Migratory fall flocking is a common phenomenon
occurring at traditional staging areas (McIntyre 1975) along
migration routes and at local sites prior to migration
(01son and Marshall 1952, Yonge 1981). Pre-migratory
flocking behavior is initiated during late summer. However,
it does not account for early and mid-summer flocking.

Olson and Marshall (1952) and Yonge (1981) suggested that
early summer flocks were comprised of non-breeders and
unsuccessful breeders that left their territories to form
daytime flocks. The flocks broke up in late afternoon as
birds returned to their territories. McIntyre (1978)
reported a reversed behavioral pattern for Common Loon
aggregations on their winter range. Loons were in groups
during the evening and fed as individuals during the day.

An intermediate pattern has been reported for fall migration
(McIntyre and Barr 1983). Loons spent the night offshore in
large rafts which broke down into several smaller feeding
associations (<20 birds) during the day.

Surplus non-breeding individuals exist within many bird
populations (Tompa 1962, Brewer 1963) and often appear as an
organized non-territorial group. They may appear as a
"floating population" (Payne and Groschnupf 1984),
"replacement pool" (Tompa 1962) or "floaters" (Smith 1984).
Often, surplus individuals can breed and establish terri-
tories if the restriction inhibiting their breeding is
removed (Watson 1967, Smith 1984, Stutchbury and Robertson
1985).

The existence of surplus birds in Common Loon popula-
tions has not been well documented although Croskery (1987)
demonstrated that suitable vacant territory quickly becomes
occupied by other birds. The purpose of this study was to
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examine sites selected for flocking by Common Loons, to
determine whether these sites were traditional or annual in
use, and to describe flocking behavior throughout the
summer.

METHODS

The study was conducted in a 200 km 2 area located in
northwestern Ontario near Ignace, Canada (approx. 49° N 91°
W) (Figure 1). I monitored 50 lakes during the study, but
report the results from the only 5 lakes (Cecil-1616 ha;
Indian-3966 ha; Mameigwess-5314 ha; Paguchi-2449 ha;
Sandbar-1292 ha) that reqularly supported groups of Common
Loons.

Each lake was surveyed approximately once every 10 days
May-September 1982-1986 except for Cecil Lake which was sur-
veyed only 1982-1983. Two other large lakes adjacent to the
study area, Sowden and Lake of Bays, were checked for the
presence of large groups in 1984, Surveys involved tra-
veling by boat over the entire lake and mapping the loca-
tions and number of all observed Common Loons. The number
and locations of loon territories for each lake was deter-
mined by compiling survey data within a year, tracking indi-
vidual birds, plotting locations of broods, and locating
active nest sites. For each group sighted, information was
collected on the number of birds within the group, the
general organization of the group and the degree of beha-
vioral coordination exhibited by individuals within the
group.

[ classified each group as an aggregation or flock
using definitions of Emlen (1952) and Moriarty (1976).
Birds in the same area that did not interact to maintain a
cohesive unit were considered "aggregations", "Flocks" were
groups of loons which demonstrated coordinated interactive
behavior. Neither aggregations nor flocks were limited in
size and the potential for a group to change status from an
aggregation to a flock, or vice versa, was possible.

Only groups recorded prior to 15 July were considered
early-summer groups. July 15 was selected because in all
years, loons were found incubating and were territorial
within the study area until this date.

For 3 consecutive days in June, July, and August, 1986,
a summer flock was monitored. Monitoring was continuous
and carried out in 3 sampling periods: early morning
(0530-1000), mid-day (1200-1600), and late afternoon
(1700-2130). In each 3-day period, 2 early morning, 1 mid-
day, and 2 late afternoon monitoring periods were conducted
except when weather conditions were unfavorable. I recorded
flock build-up or breakdown, arrival and/or departure of
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loons from flocks, general behavior, travel and area used by
the flock, and reaction of flocks to territorial loons.

To examine how members of a group might differ from
territorial birds, observational data on territorial loons
were collected. Only territorial birds on large lakes that
did not have an early summer flock were monitored.
Monitoring was conducted during regularly scheduled counts.

RESULTS

Two lakes, Mameigwess and Indian, had summer-long
flocks of Common Loons all 5 years of the study (Table 1).
A flock became established in late May-early June of each
year and remained into October when field work was discon-
tinued. For the 2 years it was monitored, Cecil Lake sup-
ported summer flocks. Paguchi Lake had an early summer
flock in 1982 but in all other years only aggregations were
noted. 1In 1984, Lake of Bays had an early summer flock,
Sowden Lake showed no evidence of either a flock or aggrega-
tions although thoroughly checked on 5 different occassions.

For 4 years, Sandbar Lake supported early summer
flocks. However in 1986, aggregations were observed more
frequently in early-summer. By late summer, the aggrega-
tions had become a flock. Numbers of loons on the lake were
the same in early and late summer. Only the organization of
the birds differed. Once the Sandbar Lake flock was
established, it remained through the rest of the summer.

Flocks were sighted within the study area approximately
250 times over the 5 years of this study. 1In all cases
flocks were found on the main basin of a lake. Flocks did
not restrict themselves to a mid-lake location and commmonly
were seen close to shore (within 3 m). Although they tra-
veled widely, they never left the lake's main basin as a
group. The area used for flocking on a lake was constant
throughout each year and among all years.

Sites used by Common Loons flocks were similar among
lakes. A1l were large, open-water basins, free of islands,
and associated with the deepest water in the lake. The
shorelines of these areas offered poor nesting opportunities
due to exposure to prevailing winds. These features were
shared by Sowden Lake which did not support summer loon
groups. Sowden differed from the flock lakes in that it had

few nearby water bodies that might provide suitable loon
habitat.

Water depth and fish communities in flock site areas
were dissimilar among lakes. The deep-water basins on
Indian, Mameigwess and Paguchi were > 30 m deep and sup-
ported coldwater fish species. Sandbar Lake's deepest basin
was < 15 m deep and supported a warmwater fish community,.
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able 1. Mean early summer group size for Common Loons on 5 lakes
near Ignace, Ontario 1982-1986.

X Flock Size Max imum
Lake 1982 1983 1984 1985 1986 Depth (m) Area (ha)
Cecil 31 23 24.0 1616
Indian 30 40 30 26 17 35.4 3966
Mameigwess 70 50 61 55 57 49.2 5314
Paguchi 9 (8) (8) (9) (7? 29.7 1225b
Sandbar 15 16 19 20 (24) 16.5 1292

a

b

() = birds organized as aggregations

area of main oligitrophic basin only
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Annual within-flock variation was similar for all
flocks (Figure 2). 1In early-summer (until 15 July), numbers
remained relatively constant., During late-summer (16
July-31 Aug), flock size had greater day to day variation
suggesting that birds were more actively leaving and
returning to the flock. In some instances, total flock size
increased during this period but size increases were
generally small. In fall (1 Sept-onwards), flocks increased
most dramatically. For example, the 1982 Mameigwess flock
increased 300% (50-195) during this period.

Flock members flew more often than non-flock members
(Table 2). Flights/100 h were 7 times greater for flock
members. Flying activity peaked in late summer in both
groups, approximately half of all flying occurring during
this time.

Although stable over time, flocks were dynamic enti-
ties. Individuals regularly left the flocks and flew off
the lakes. Flocks broke down frequently into smaller
subgroups that often traveled and behaved independently. In
many cases flocks broke down to individual birds. Flock
build-up occurred as regularly as flock breakdown.

Subgroups and/or individuals joined together until flocks
again approximated pre-breakdown size.

DISCUSSION

Because not all large open water basins within the
study area supported flocks of Common Loons (e.g. Sowden
Lake), proximity to suitable habitat may be a stronger
influencing factor on flock site location than availability
of Targe, open-water areas. This may be unique to north-
western Ontario where lakes are numerous and a choice for
flock sites is available.

Flocks inhabited Indian and Mameigwess Lakes during
each of the 5 years of the study. Flock size declined on
both lakes during the study. Paguchi Lake had a small flock
early, but that failed to continue through the study. It is
possible that the Paguchi Lake flock became too small to
maintain a flock identity. 1In the absence of a nuclear or
core flock, loons either searched elsewhere for a flock to
join or wandered through the area as single non-territorial
birds.

When flocks broke down, strong subgrouping tendencies
resulted in groups of loons remaining within the flocking
area. These subgroups later became the nuclei for re-
establishing flocks. When a flock was small, such as on
Paguchi Lake, breakdown resulted in sub-groups so small that
they were not distinguishable from territorial birds.
Observations of arriving and departing birds suggests group
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size may play a role in attracting (or rejecting) flying
loons to a particular site. Singles and pairs did not seem
to have the attracting influence of groups of 4 or more.

Large, open-water lake areas provided the spatial
requirements necessary for maintaining flocks. These areas
enhanced flock buildup because subgroups were restricted in
their travel. Visual and vocal communication was facili-
tated by the absence of physical barriers and the open mid-
lake area preferred for overnight rafting was limited to 1
area so that birds which moved to open water came in contact
with other birds.

If flocks included non-territorial "surplus" adult
birds, they should have been searching actively for suitable
breeding habitat by flying frequently to nearby lakes. The
tendency for flocked birds to fly more frequently than
territorial residents (Table 2) suggests that active
searching was occurring.

CONCLUSIONS

Whereas in early summer the flock size of any par-
ticular lake showed some annual (between year) variation,
generally this was not the case for within year sightings.
The size of the flock associated with any particular lake
showed remarkable consistency through early summer. The
increased flock size in late summer coincided with the
reduced numbers of birds resident on territories
(unsuccessful breeders). In early fall, the dramatic flock
size increases seen probably represented pre-migratory
groupings.
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BEHAVIOR OF COMMON LOONS (GAVIA IMMER) IN WINTER

Betsy C. Daub - 1003 Gibbon Street
Alexandria, Virginia 22314

SUMMARY

Common Loons (Gavia immer) wintering at Weekapaug,
Rhode Island were studied to gather information on social
behavior, habitat use, human disruption, and any behavioral
changes with changes in tide, time of day, and depth of
water., The study was conducted January 31 - April 3, 1987
at the Weekapaug beach. Observations were made from the
beach using a 20x spotting scope. Locations were determined
from a compass reading and a distance measurement.
Activities of an individual loon or a group of no more than
5 individuals were recorded at 60 second intervals for a
duration of 5 minutes.

Drifting, feeding, and preening were the most frequent
activities of Common Loons. Drifting occurred in 37 percent
of observations, diving and feeding in 23 percent, and
maintenance in 18 percent. Feeding occurred most often in
water depths of 1.5-5.5 m, while drifting and preening
nccurred more frequently in depths of 5.5-9.0 m. No signi-
ficant relationship was found between loon activities and
time of day. Loons occupied shallower waters at low tide
and deeper waters at mid and high tide.

Common Loons consumed large numbers of small crabs and
«ust food consumption occurred below the surface of the
water. Occurrences of kleptoparasitism by Herring Gulls
(Larus argentatus) were observed. There were no signs of
territoriality and Common Loons behaved primarily as indi-
viduals. No signs of human disruption were observed and no
loon mortalities were witnessed.

Feeding activities in shallow water may have been
related to accessibility of prey items. Drifting and
preening occurred in deeper waters greater distances from
shore. The average rise and fall of the tide at Weekapaug
is 0.76 m. The small change in depth perhaps explains why
Common Loons showed no tendency to change behavior with the
tide; prey items may have been equally concentrated at all
tidal periods.
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PATTERNS OF MORTALITY IN WINTERING COMMON LOONS

Laurence L. Alexander - Department of Zoology and
Florida State Museum
University of Florida

Gainesville, Florida 32611

SUMMARY

Dead and moribund Common Loons (Gavia immer) were
collected systematically from study sites in the northern
Gulf of Mexico October-June 1983-1987. Nearly 700 Common
Loons were collected or examined. Common Loons were the
most abundant dead or moribund species at all study sites
for all years and had a greater mortality rate than all
other species combined.

The onset of mortality was typically in January and was
strongly correlated with the onset of the molt of flight
feathers. Rates of mortality were non-random and periodic
from year to year at all sites, suggesting that the same
factors influenced mortality. Rates of mortality were not
different between sexes, but were significantly different
for adults versus juveniles. Adult loons were found 10
times as frequently as juveniles.

Natural levels of winter mortality may be the con-
sequence of the energetic cost of feather replacement. High
mercury levels found in many specimens may be intensifying
mortality rates and suggest that this population of loons is
experiencing a disturbance of normal patterns of sur-
virorship.
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LOON CONSERVATION IN THE BRITISH ISLES

Lennox Campbell - The Royal Society for the
Protection of Birds
The Lodge, Sandy, Bedfordshire
Great Britain SG19 2DL

Although concern about the breeding status of loons in
the British Isles has been evident for many years, no con-
certed program of research and conservation action was
undertaken until the late 1970's, when systematic monitoring
and survey work was started in several parts of Scotland.
The scale and intensity of work has developed since then,
but Toon conservation in the British Isles is still at a
relatively early stage.

This paper describes the status and distribution of
loons in the British Isles and presents an assessment of the
range of threats that they now face. Current research and
conservation action that is being undertaken to protect and
enhance loon population is described.

Unless otherwise noted, the data presented in this
paper for Arctic Loons (Gavia arctica) are derived from the
results of current and, as yet unpublished, work carried out
by the Royal Society for the Protection of Birds (RSPB)
since 1984, Data for Red-throated Loons (G. stellata) are
also from work carried out by the RSPB and published by
Gomersall et al. (1984) and Gomersall (1987).

DISTRIBUTION AND STATUS

Three species of loons breed in western Europe. The
Common Loon (G. immer) is confined to Iceland, but Arctic and
Red-throated Loons are widespread from northwest Britian
through northern Scandinavia, Finland, and Russia. The
Arctic Loon, which has a predominantly boreal distribution,
is absent from Iceland and extends further south than the
Red-throated Loon which, in turn, occurs in Iceland and the
northernmost arctic regions, such as Svalbard (Cramp and
Simmons 1977).

Common Loons have been confirmed as breeding in the
British Isles on only 1 occasion in 1970 (Thom 1986),
although a mixed Common/Arctic pair has laid eggs at 1
site in several recent years. Arctic and Red-throated Loons
are found throughout northern and western Scotland, although
the former do not breed in Orkney and Shetland. A few pairs
of Red-throated Loons also breed in the northern part of the
Irish Republic. A comprehensive survey in 1985 concluded
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that there were only 150 pairs of Arctic Loons summering in
Britain, mainly concentrated in northwestern Scotland
(Campbell and Talbot 1987). No equivalent comprehensive
survey of Red-throated Loons has been undertaken, but a full
survey in their main stronghold, Shetland, produced an esti-
mate of approximately 700 breeding pairs in 1983 (Gomersall
et al. 1984). Limited unpublished survey data from the rest
of Scotland suggest that the total population is 1200-1500
pairs. Although there has been some concern that breeding
loon populations may be declining (e.g. Thom 1986),
available data suggest that there has been no major decrease
this century in Arctic Loons and that Red-throated Loons
have probably increased (Campbell and Talbot 1987, Gomersall
et al. 1984).

British coastal waters are important for wintering
loons. Surveys by ship and plane have been carried out off
the eastern coast resulting in estimates of 1000 Common,

100 Arctic, and 3100-4200 Red-throated (Tasker et al. 1987),
but there are no comparable data for the rest of Britain.
Estimates of wintering populations of 3500-4500 Common, 1300
Arctic and 12,000-15,000 Red-throated for the entire British
Isles in Lack (1986) seem rather high.

BREEDING HABITAT

Arctic Loons breed on lochs (lakes) throughout northern
and western Scotland, very few being found on lochs of less
than 25 ha. Overall densities are low. During the 1985
survey, only 6 lochs held more than a single pair. One of
these held 3 pairs and the other has a long history of
multiple occupancy, up to 10 pairs being present in recent
years. Nests are located on loch shores or on islands; 76
percent (n = 175) of nests in 3 study areas in 1986 and 1987
were on islands. Throughout the breeding season Arctic
Loons obtain their food either from the breeding loch or
from similar adjacent lochs nearby. Coastal feeding is not
resumed until chicks have fledged or breeding has been
otherwise terminated.

By contrast, although a few pairs regularly nest on
large lochs, Red-throated Loons prefer smaller lochs and
moorland pools. Eighty-eight percent of breeding pairs
found in the 1983 survey of Shetland were on lochs of less
than 5 ha., 64 percent being on pools of 1 ha. or less.
Similar preferences are evident elsewhere in Scotland and
the Red-throated Loon is clearly a species of the more open
and wet peatland habitats, which are extensive in northern
Scotland. Almost half the population is found in Shetland,
where the average density in 3 study plots totalling 8700
ha was 0.92 pairs/100 ha. Although there may be some
overlap in inland areas where Red-throated Loons feed on
lochs used for breeding and feeding by Arctic Loons, very
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few lochs are known to hold breeding pairs of both species
at the same time.

In coastal areas Red-throated Loons obtain all their
own food and most of that for their chicks from the sea,
apparently even on larger lochs with freshwater fish popula-
tions. In inland areas, they commute from their breeding
lochs to feed on larger lochs nearby. There are several
records for both species of chicks being moved overland from
breeding sites to other lochs nearby.

BREEDING PERFORMANCE

There is a contrast in the breeding performance of the
two species. The hatching success of Arctic Loons within a
detailed study area in northwestern Scotland, which held up
to 32 pairs, was 29-44 percent 1984-1987. Each year several
clutches were suspected to have been lost before they could
be discovered by the observers, although any underestimation
was probably offset by a number of failures soon after
hatching, which were recorded as clutch failure. Clutches
lost early in the season were usually replaced by a second
and, on at least 4 occasions in the last 2 years, 3 separate
clutches have been laid, apparently by the same pair, within
the same territory.

Overall productivity was low also. For the years
1984-1987 the mean number of chicks fledged per summering
pair ranged from 0.17 to 0.28. This is within the range of
figures cited by Nilsson (1977) for studies in Sweden and
Finland, but much Tower than the 0.4 found by Eriksson
(1987) in a more recent Swedish study.

In a 2-year study in Shetland, Red-throated Loons
hatched 50.6 and 57.0 percent of clutches. Clutches which
failed early in the season were usually replaced and
fledging rates were estimated to be 0.51 and 0.36 per pair.
A review of all available field data for Shetland gave a
mean productivity value of 0.45 chicks per pair and there
was no evidence to suggest that this had changed since at
least 1918 (Gomersall 1987). There are few published data
for other European studies although in southern Finland
Lokki and Eklof (1984) recorded values as high as 1.15
chicks per pair.

Few long-term banding studies of loons have been under-
taken in Europe and from these, Nilsson (1977) calculated
that a reproductive rate of 0.4-0.5 fledged young per pair
would be necessary to maintain stationary Arctic Loon popu-
lations. The observed rates for the British Isles are well
below this level, although there is no evidence that the
population is declining. No comparable data are available
for Red-throated Loons, but the observed productivity rates
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for Shetland seem to be above the likely level required to
maintain a stationary population.

CAUSES OF BREEDING FAILURE

While the main causes of loon clutch failure are known,
the relative importance of each remains unclear. Over 4
years in the detailed study area, 8-12 percent of Arctic
Loon clutches were lost as a result of flooding, and in 1
year an additional 12 percent were lost when stranded by
falling water levels. Hydro-electric and water extraction
schemes may have exaggerated the effects of water level
fluctuations on some lochs, but seasonal variations in rain-
fall were clearly their main cause. One site, where
clutches are regularly laid each year, has been known to
escape flooding only once in the last 15 years.

Flooding seems to be less of a problem for Red-throated
Loons, only 4.5 percent of eggs being lost in a 2-year
period in study plots in Shetland. Receding water levels
were considered unimportant.

The majority of failed loon clutches were recorded
simply as empty nests or nests with broken egg fragments,
where predators had removed or eaten the eggs. In such
instances it was impossible to determine whether predation
was the cause of failure or whether it was consequence of
voluntary or involuntary desertion of the nest by the
adult.,

Available data for Arctic Loons suggest that in many
cases, predation by birds, such as gulls and crows, occurred
after the adults had been disturbed by fishermen or other
human intruders. Direct action by predators, particularly
otters, is also suspected particularly in a few instances
when dead adults were found close to empty nests.

The importance and precise role of disturbance is still
being assessed, but there seems to be no simple relationship
between frequency of disturbance and breeding success.
Despite reqular and prolonged disturbance, some pairs of
Arctic Loons succeed in hatching clutches, while others per-
manently deserted their clutches after a single disturbance
incident. In the last 2 years, 6 clutches, which were
deserted, remained untouched in the nest for several weeks.

Red-throated Loons often breed in close proximity to
breeding skuas (Catharacta sp.) and large gulls (Larus sp.)
and may be particularly susceptible to direct predation or
disturbance. Disturbance by fishermen and other intruders
is a potential problem at some sites, but most Red-throated
Loons nest on lochs that are too small to have much interest
for fishing or to attract other recreational interests.
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Theft of eggs by egg-collectors is a persistent
feature, Arctic Loon being among the more prized target spe-
cies. During the course of its species protection and
investigation activities, the RSPB has regularly detected
and occasionally helped to apprehend and prosecute egg
collectors visiting the main loon breeding areas. In 1986,
2 men were apprehended with 5 recently taken Arctic Loon
clutches from known sites and in 1987, intruders were pho-
tographed by an automatic camera, when they visited a
nesting island at the time that the clutch disappeared.
Many egg collections discovered and confiscated during
police investigations in recent years have contained at
least 1 Arctic Loon clutch. Red-throated Loon clutches are
also known to have been stolen by collectors in recent
years.

The exact causes of losses of chicks after hatching are
unknown. Strong winds and rain appear to be important
during the first few weeks but larger chicks also disappear.
Predation by large gulls and skuas is undoubtedly a problem
for Red-throated Loons in some areas of Shetland.

CONSERVATION ASSESSMENT

Three main factors, water level fluctuations, distur-
bance, and predation, which may directly reduce loon
breeding success by causing clutches to fail, have been
discussed above. Of these, only disturbance is likely to
increase in the immediate future as more people participate
in traditional activities such as fishing and pressures
increase for new activities such as sailing, which are at
present relatively uncommon in loon breeding areas.

On a more general level, loons may be threatened by a
variety of other land use developments. For instance, con-
tinuing widespread afforestation of northern and western
Scotland may destroy Red-throated Loon breeding pools and
affect food resources of Arctic Loons as invertebrate and
fish populations are affected by consequent increased acidi-
fication of watercourses as has been described for Dippers
(Cinclus cinclus) in Wales (Ormerod et al. 1985). It has
already been suggested that poor survival of Arctic Loon
chicks may be a result of poor loch productivity resulting
from centuries of over-burning and over-gazing of adjacent
moors and mountains. Acidification as a result of sulfur
and nitrogen emissions from electricity and other industrial
plants has affected some lakes in southwestern Scotland, but
not yet within the main loon breeding areas.

0i1 pollution continues to be a potential threat to
loon populations not only in coastal waters during winter,
but also for breeding Red-throated Loons in their
strongholds in Shetland. Illegal discharges of oil by

82



shipping into British coastal waters seem to have decreased
in frequency in recent years, but accidental spillage may
increase. MWithin a month of the opening of the North Sea
0il terminal at Sullom Voe in Shetland in 1979, oil spillage
occurred killing over 3700 other seabirds and seaducks
including 146 Common Loons (Heubeck and Richardson 1980).
Twenty-seven percent of the Shetland population (12% of the
British) of Red-throated Loons breed within the immediate
vicinity of this terminal and the associated inshore
shipping lanes used by visiting tankers.

CONSERVATION ACTION

The RSPB and other ornithologists are currently
involved in a varied program of research and conservation
activity, which is described briefly below.

Population Monitoring

A study area in northwestern Scotland, holding approxi-
mately one third of the breeding population of Arctic Loons,
is now monitored annually. Data are collected on the total
numbers of pairs present, hatching success, and the number
of chicks fledged.

Monitoring plots have been established in Shetland to
assess population trends in breeding Red-throated Loons in
the vicinity of the oil terminal. Repeat surveys are
planned for 3 consecutive years at 5 year intervals.

Banding

A banding program for Red-throated Loons has been
undertaken by the Shetland Ringing Group; 577 chicks and 73
adults were caught and banded 1979-1986. Recovery and
control data, which will eventually lead to better estimates
of loon survival, are beginning to accumulate and the
banding program continues (Okill 1986).

Detailed Research

A research program on aspects of the basic breeding
biology of the Red-throated Loon was conducted in 1981 and
1982 and has been described by Gomersall (1987). A study to
measure and assess the effect of disturbance on breeding
Arctic Loons was conducted during 1986 and 1987 and the data
are currently being analyzed. In addition to obtaining data
on breeding performance and loch characteristics, this study
had made use of automatic cameras to record patterns of
disturbance and Toon attendance at selected sites.
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Education

Attempts have been made within parts of the Arctic Loon
study area to reduce the levels of disturbance caused by
fishermen. Landowners and others responsible for
controlling fishing have been approached and asked to
request fishermen to keep away from traditional loon sites.
A special information leaflet has been produced for distri-
bution to fishermen. Although those approached have been
sympathetic, it is not yet clear that this work has had any
effect in reducing the incidence of disturbance to loons
and improving hatching success. The use of marker posts and
warning boards in the vicinity of loon nests has been so far
ruled out because of the fear that this might simply attract
the attention of egg-collectors.

Nesting Rafts

Nesting rafts were first used in western Scotland in
1976. From 1976 to 1981, rafts were used on 10 occasions by
Red-throated Loons and once by Arctic Loons (D. Merrie,
unpubl. data). More recently, 16 rafts were put out in 1986
and 1987 on various Scottish lochs by the RSPB and the
Forestry Commission, although none has yet been used.

CONCLUSIONS

The British Isles hold small but important breeding
populations of Arctic and Red-throated Loons, which lie at
the extreme southwest end of each species range in western
Europe. Both populations seem to be relatively secure,
although the small population of Arctic Loons may be
threatened by flooding of nests, disturbance and predation.
Active conservation measures and population monitoring are
continuing.
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MODELING COMMON LOON POPULATIONS - IMPLICATIONS
FOR RESEARCH AND MANAGEMENT

Kar1l E. Parker - 70 Green Avenue
Castleton, New York 12033

Wildlife managers have long been interested in pre-
dicting future levels of game populations. Information such
as population size, rate of increase, sex ratio, age- and
sex-specific mortality rates, and age-specfic reproductive
rates are vitally important in determining the health of a
particular population and if, and at what Tevel, future har-
vest can occur without affecting the stock necessary to
maintain desired population size. With the advent of the
computer age, the field of population modeling took a quan-
tum leap forward. The elimination of the tedium and poten-
tial errors associated with pencil and pad calculations made
the use of population models easier and more reliable.
Calculations that formerly took an entire day to do by hand
can now be accomplished in a few minutes with greater
accuracy, reliability and repeatability.

Although originally developed for, and applied to, game
species, population models have been used as predictive
tools in restoration of endangered species such as Bald
Eagles (Haliaeetus leucocephalus) (Nye 1986) and Peregrine
Falcons (Falco peregrinus) (Eastern Peregrine Falcon
Recovery Team 1979). Explosive or unexplained increases in
the populations of nongame species such as Double-crested
Cormorants (Phalacrocorax auritus) (Price and Weseloh 1986)
have also been investigated with population models.

Common Loon (Gavia immer) populations in northern U.S.
and southern Canada have been of concern to researchers
since the 1970's. Early data suggested a decline in numbers
and distribution throughout the southern edge of its range
(McIntyre 1975, Hammond and Wood 1976, Sutcliffe 1978).

This concern prompted the first intensive survey of northern
New York for Common Loons, conducted 1977-1979. A follow-up
survey of 384 of the same lakes 1984-1985 revealed that both
the number of lakes with loons and total number of loons
observed on these lakes had increased significantly

(P < 0.05, Parker et al. 1986). The greatest increase was
found in the number of nonbreeding adults (adults for which
no evidence of breeding - a nest or flightless young - was
found). The numbers of this group had increased by a factor
of 2.2, from 92 in 1977-1979 to 204 in 1984-1985. A similar
increase was found in the number of lakes supporting 1 or
more nonbreeders (Fig. 1).
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The Loon Preservation Committee (LPC) of New Hampshire
has conducted complete counts of loons during the past 11
years. Since 1980 they have noted a large increase in the
number of nonbreeding adults with moderate increases in the
number of breeding pairs also recorded (Wood et al. 1986).
Parker et al. (1986) used this as support for their belief
that the observed increase in nonbreeding adults on
Adirondack lakes was not a product of survey error, net
immigration or reproductive problems (loons occupying terri-
tories but unable to breed). Still, the parallel increase
in New Hampshire can do little more than suggest these other
explanations are unlikely. In order to test the validity of
the remaining explanation - natural population expansion, a
population simulation model was developed.

METHODS

I conducted a literature search for data on Common Loon
life history parameters (results summarized in Table 1). A
computer-based, interactive, deterministic population model
was developed using dBASE III Plus software on an IBM PC-XT.
The population simulation had two goals: 1) to determine
what levels of the variables were required to achieve a sta-
tionary population, and 2) to determine what levels were
required to duplicate the 7 percent annual growth rate
observed in New York between the 2 loon surveys.

The initial population used for zero growth models was
100 breeding age females with other age classes vacant. To
allow the populations to attain a stable age distribution,
the simulation was run for 20 years; the value of lambda
over the final 10 years was used to assess the simulation's
growth characteristic. For the analyses aimed at achieving
a 7 percent annual growth, an initial population of 100
breeding females was used in a preliminary run. Age distri-
bution was checked for the final years of the 20 year simu-
lation and a second run was done, this time populating the
other age classes with a number of birds proportionate to
the final age distribution.

Population Assumptions

A 1:1 sex ratio and equal survivorship was assumed, as
was first appearance on the breeding grounds at age 3. Age
of first breeding was varied from ages 3 to 5. Because the
New York surveys showed that productivity of Toons during
both the surveys was close to 1.0 (Parker et al. 1986), a
fledging rate of 0.96 (that of the latter survey) was used
in all simulations. Data on post-fledging mortality are
lacking for Common Loons but Lehtonen (1970) recorded a 24
percent mortality rate from fledging to fall migration for
Arctic Loons (Gavia arctica). A figure of 30 percent was
used as the starting point for most simulations. This was
revised up or down to achieve the desired growth rate.
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Table 1:

Common Loon population data and sources.

Not all these

data were incorporated in the population models.

Variable Value(s) Reference
Sex ratio 11 assumed
Age attain breeding 2+ Bent (1919)
plumage Palmer (1962)
3 Strong (pers. comm.)
Age first appear on 37 Palmer (1962)
breeding grounds
Age of first breeding 2 ("at least") Palmer (1962)
2 ("about") Bent (1919)
3 ? (G. arctica) Nilsson (1977)
5?7 (G. arctica) Lehtonen (1970)

Avg. % of adult females
breed/yr.

Avg. % of terr. females
breed/yr.

Fledging rate
(young/breed female)

Ann. adult mortality
Ann. juv. mortality
Post-fledging mortality

Observed ann. rate of
increase

65% (1977-79, 84-85)
57% (1977-86)

72% (1977-86)
73% (1973-74)

0.96 (1984-85)
0.61-0.93 (1977-86)

11% (G. arctica)
22% (2x adult mort.)

24% (G. arctica)
8% (min. recovery)

7.7% (1979-85)
6.7% (1979-85)

Parker et al. (1986)
LPC (1986)

LPC (1986)
Fox et al. (1980)

Parker et al. (1986)
LPC (1986)

Nilsson (1977)
Ricklefs (1973)

Lehtonen (1970)
Eberhardt (1984)

LPC (1986)
Parker et al. (1986)
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