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PREFACE AND ACI NO\VLEDGMENTS

-_2nis docament showcases the burgeoning research on _he Cormnon Loon. Topics o( the

m_anuscap_s range v,a,dely from parasites and disease, to behavior and popuIadon dynamics. "I_nere are
_m,-xnynew technologies that ornithologists and wildlife biolo_sts now use. ,ncluding implementation of

| sa:eUite rransrpstrers to mack inter-seasonal movements and use of computers to quantitatively
differentiate vocalizations. Changes in loon ceseatch have also been dictated by the abili D" of biologists

:o capture and uniquely color-mark individuals for future identification, information based on past
spec_datinn on certain _iCehistory traits and behaviors is now changing through obse_'ations of known
loon mdividul[s over time. SeveeaJ. of the fo[io_ing manuscripts documen: these changes.

in addinon ¢o the peer-eeviewed rrmnuscnpts, repots by Canada and each of the 15 stares with
breeding loons are provided by d'_eorgamzadon or agen W charged x_ath monitonng the stavas of its loon
populadon, Preceding r.hese repoes is a geographic summary and ove_'iew of the present stares of
No=h America's breeding loons.

These new _ndings are bdngthg our knowledge about loons to new levels. "I_is scientific base will

understandably provide resource managers and policy makers with the tools to appropt.ately apply
conse_'adon measures to ensure that loons remain a viable part of our northern landscape.

Each of the 12 papers were peer-revie'a,'ed by two or more scientists with expertise m the relevant
discipline. \X'e thank the foUowing for theft thoughful comments which went far to improve these

papers: Robea Ask.ins, Luis Baptista, Jack Bar'r, Gerald Ba_elt, Robe= Beason, Donald Binning, Neil
Bugess, bia,_." Clench, Francesca Cuthbert, Jeff Fair, Donald Forrester, bLark Fuller, Donald Kroodsma,
Scovt hnyor'_, Smart Paulus, \X'alter Piper, kX,'iiliam Seeger, Ken Srxomberg, Jeffrey Waiters, and Doris
Watt.

We thank A._me Olson Bialke for her cover illustration. She spent her childhood with Minnesota
loons, and she now watches and listens to loons in New York's Adirondack Park. Please check the back

cover, because _<e loons in their aquatic sertings, the,.' may swim and call on one side of our canoe, and

then dive and pop up on the other!

Mercer Companies, Inc. of Albany. New York. sponsored the publication of these Proceedings
rha:ough a g_xerous contribution. We thank them, and m pamcuJar blichael Tucker, who have had a
iong-standing interest in Ioons, and have supported loon research for many years with generous grants.

Judith W, McInLvre. Utica, New York
David C. Evers. Falm0uth. Maine
October 2000
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INTRODUCTION
i

Capture, marking and release of birds began at the end of the 19'a century" and has increased in
application to better understand the natural history of birds. The method of leg banding (or "ringing" in

, Europe) is now widely accepted _ the prunary means _br determining movements, longevir,!, and
individual performance of birds. By recapturing birds or using remote identification methods through

aux;.iiary marking techniques, investigators can follow individuals over time and even determine lifetime
reproductive success (LRS). Air,hough LRS studies are difficallt ,_ewton 1992 identified only 23 major
studies worldwide) shorter-term marking studies have provided extensive infon'n:arion for many bird

species in Nor,.h America.

Before t989, capture -and marking of Common loons (Gada immer) was relatively tare, especially
con_paced to capture rates of other reiadvely common North .Mnerican birds. In t989, the U.S. Bird
IEandmg Lab reported that only 922 Common Loons had been banded since initiataon of the federal
banding program. Because of mirm_al banding efforts, studies involving uniquely marked loons were
rare before the 1990s (Sutctiffe 1979, Mclngre 1988, Strong 1988, Morse et al. 1993). Two exceptions

were opportunistically captured loons banded during waterfowl capture efforts by the Minnesotat
Department.of Natural Resources (Eberdhart 1984) and a small but relatively successful.capture effort on
the TuNe-Hambeau How'age, Wisconsin (Belant et al./991).

In 1989, a reliable arid efficient method to capture adult and juvenile Common Loons provided

access for wildlife biologists to monitor known individuals over tame. The capture technique developed
by Evers (1993), aid tater refined was extensively used by the coauthors and was responsible for the
capture of 2,ll 1 Common Loons from 1989-98. Of these uniquely marked loons, 621 adults and 544
iuveniles are the basis for describing the population dynamics of the Upper Great Lakes breeding
popnlation of Common Loons. Sampling areas were scattered across this region from northeastern

Nfinnesota into north-central Wisconsin, across Nfichigan's Upper Peninsula and into south-central
Onvano.

i STUDY AREA

Much of the upper Great Lakes Region studv area is part of the Canadian Shield, while along the

eastern and southern fringes sedimentary bedrock tbn-ns the landscape (?dbert in Evers 1997). The acidm
soils derived from silica-rich bedrock are most representauve of the Upper Great Lakes. These soils are
less suitable t'or agriculture and therefore most ace-ashave remained forested and are now pubhcly owned

' by federal and state agencms

- The study areas were ptirn',trily chosen within these protected areas. However, they are
representative of the region's waterscape and likely provide an accurate sampling of the breeding loon

fmpu/ation (Figure 1). Evers (2000) esmmated the current U.S. Upper Great Lakes population ar 6,100
nesting pairs. The eight upper Great Lakes Region study s*tes were distributed from north-cenwal
Minnesota to the eastern Upper Peninsula. Loons were banded in two omer areas 'Arrowhead area m
Minnesota and southeastern Ontario) but subsequent monitoring efforts were minimal. A total of 286
loon territories found on 180 lakes were monitored between 1989 and 1998.
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The eastern Upper Peninsula is a large, five-court t, area with extensive tracts of public lands,

including the Hiawatha National Forest, Seney National Wildlife Refuge, and Lake Superior Nadonal
Forest. These protected areas provide an important refuge for breeding loons. The Hiawatha National
Forest is a 348,000 ha area divided into ,.vestem and eastern units and bordered by Lake Superior to the

north and Lakes Michigan and Huron to the south.

Figure 1. Map of the Upper Great Lakes study areas.
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The Seney National Wildlife Refuge (N_-R) lies m the east-central portion of the Upper Penisula and

contains 21 artificially-controlled pools, totaling around 9,000 ha (7.000 acres,. Most pools are
concentrated in the eastern one-third of the refuge. These pools range in size from 11-364 ha and are

relatively shallow, averaging less than 1 m in depth and reaching a maximum depth of 2-2.5 m along the
dikes. They have sandy bottoms, with mean pH levels from blay through October between 7.2-8.3.

Mean turbidity for pools with nesting parrs is 9 +/- 5 FTU (range 0-24 t"lU) while pools unoccupied by

nesting pairs have a turbidity greater than 28 FTUs. The surrounding topography is flat with large
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emergent wetland areas interspersed with forested sandy, red pine (Pinus resz_osa)ridges. Between 14-16
pools have established loon tort/tones.

Two designated study areas axe in the western Upper Peninsula, Isle Royale National Park (NP) and
Ottawa National Forest (NF). Ottawa NF is a 386,000 ha area located at the western end of the Upper
Peninsula. Two districts in the Forest have one of the highest densities of nesting loons in 3fichigen
_'atersmeer and Bessemer). Situated in the south-central part of the Watersmeet District is the Sylvania

Wilderness Area, an 8,500 ha roadless area containing 20+/- lakes suitable for nesting loons.

Isle Royale NP is in Lake Superior, 118 km northwest of Michigan's Keweenaw Peninsula. It is a
roadless archipelago comprised of more than 200 islands and encompassing 544 sq. km. Bordered by
740 km of Lake Superior shoreline and containing more than 50 interior lakes, Isle Royale provides

ample breeding habitat for the Common Loon. This is a unique area as it contains the only breeding
population of loons using the Great Lakes shoreline for nesting. The long protected coves characterisnc
of the eastern end afford suitable nesting habitat..adthough wave action is reduced in these areas, major

seiches ranging from 10-60cm can inundate nests (Fettig 1991, Fettig and Kxeumanker 1991).

In Wisconsin, we captured loons in a four--coun_ area in the north-central part of the state _'ilas,
Oneida, Forest, and Iron counties) in cooperation with the Wisconsin Deparunent of Natural Resources

and George Mason University. Over 800 lakes provide habitat for a dense breeding loon population.
i Few lakes are _arge enough for occupancy by more than one pair. This area has many low pH lakes that

are associated with high mercury levels, prompting several studies (e.g., Meyer etal. 1995, Meyer et al.
1998).

The Turtle-Hambeau Howage is a 7,700 ha reservoir created in 1926 and is a study site in Iron

County, treated separately from other lakes in the area. It is a circumneutral, turbid lake with an average

l depth of 3 m and maximum depth of 16 m. Only 5% of the shoreline is developed. The breeding loon
population has been well studied since 1985 (Belant and A,nderson 1991, Belant et al. 1991, Parak 1999).

The bulk of the U.S. Great Lakes breeding loon population occurs in northern Minnesota (Evers
200(). Two study areas were sampled to represent this area: Voyageur's Nafonal Park _ ._P', and the

Grand Rapids area in Itasca County. V'NP was established in 1975 and contains near_y 89,000 ha oz-
protected area with 30 lakes, including four large reservoirs (Rainy, Kabetogarr_, Namakan, and Sand

Point). The reservoirs comprise 39% of the total park area and 96% of the total water area. Annual
summer water level fluctuations cause widespread nest faile_-es for the loon population (Reiser 1988) and
apparently create a large population sink. The Grand Rapids region has another dense concentration of

nesting pairs. Pmnary study lakes include Pokegama (5,140 ha), Wabana (850 ha), Bass (1,012 ha) and
Deer (1,578 ha). Each lake has multiple loon temtortes. Pokegama and Deer shorelines are over 50%
developed while Wabana and Bass are less than half developed.

Loons were also captured on small lakes in south-central Ontario in 1992 and in Minnesota's
.M'rowhead region from 1997-98, but because we did not closely monitor these marked individuals they

are only included with the banding results.
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METHODS

Evers (1993) described the basic capture technique for adult loons accompanied by their chicks.
Night-lighting techniques and playback recordings were essential. Since then, this technique has been
relined to capture adult loons in a wide variety, of weather conditions, ambient lighting, and lake D'pes.

Capture efficiency is highest (>90%) for adults accompanied by young chicks (<3 weeks), in flat water
conditions, and with little ambient lighting. Loons axe held for an average of 30 minutes. During that
time a custom-sized; colored leg band is firted around the loon's tarsus. One to three color bands and an
U.S. Fish and "WiJdlife Service numbered band provides a dual system of identification. Six different

colors "along with engraved stripes, spots, and alpha-numeric codes provide several thousand
combinations for remotely distinguishing individuals.

The unique color band combination allows accurate identification of individuals. Band colors are
most easily read when raised above the water surface during toon foot waggling" stretching, and preening
behaviors. Color bands can also be made deterrraned underwater with optimal lighting and water

conditions or by the observer gaming a higher vantage point. Most individual identification was made
within 0.5.-2.0 hours of observation with a 30-60x spotting scope.

Data on adult return rates were recorded primarily from ice-out to late May. During our study, far
less than 1% of color-marked adults lost any color bands and no loons lost all color bands. Recaptured
adults (n=281) exhibited either no or very, minimal band wear on the tarsi. Monitoring of rruarked

individuals .typically continued throughout the summer for each study site to demtmme reproductive
success, rate of mate and temmry switching, and the return of adults banded as iuvendes (A.BJs). The

summer momtoring intensity varied from high (nearly daily coverage), to moderate (weekly coverage),
and low (monthly coverage). The information subsequently gathered from each site relates m coverage
intenstty (Table 1").Adults found on nearby tettitoties are not inchided in remm rate calculanons until

they have rammed to their new temtory for a second year. This protocol avoided btas in survey effort.

TABLE I. Annual summary,forty._csand coverageofdatacoUcctcdby studysite

"_tate Stud ' Site Banded Returns Productivity* Coverage**

Seney NWR 198%98 1990-98 1987-98 High
Eastern Upper Peninsula 1990-96 1991-98 1990-96 Low
Ottawa NF 1991-98 1992-98 1985-98" Low

Isle Royale NP 1991-98 [992-98 1990-98 Mod-High

Turtle-F1 ambcau Flowage 1991-96 1992-97 1985-96" Low-High
North-central counnes 1991-98 1992-97 1992-97" Mod-High

_. Grand Rapids area 1992-98 1993-98 t992-98 Mod
-'- Voyageurs NP 1992-97 1993-98 1979-98" Mod

Arrowhead area 199%98 1997-98 none Low

Soutn-c.cntral 1992 1993,96 none Low

Coverage iatemitv isbased oil a daily(high),weekly (moderate) andmonthly (low_basis,
-* Productivity data were collected by biologists with BioDiversity Research Institute ('BRI)and collaborators as part of

various momtonng programs.
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Terntorv D'pe was classified fo_ each pair monitored. Terfitori_ pmrs defend a defined a_ea of a
wa_erbody a_u..qst conspecifics during the b_eedi_.g seasor_ for more "daarlt'our consecutive weeks (OIson
:rod Marshall Iq52). Established terfimdal hotde_ do not allow intruding Iooas to remain within their
territoe/ Pa_vs that laid at least one egg were desigmated as _esting SuccessfUl pairs hatched at least one
chick. Srn_! chicks were designated :is five weeks or less and were ch:m_cterized by ._etammg some

bro_vn, downy plumage on the hmld, neck and back. Because true fled i,nng rotes a_e difficult to detemfine
:rod iuvende mort',_ir.: is rninim:_ after two weeks we dei'_ne kirge chicks as Olose that are' older th:m fire
weeks _o tndicace }uvende suecwal "{_e ,NT _ar_:o(e.g, nesting pairs/territoria_ pa_rs) was used as a

star_dard fi_r describing me rtumber o(terrieoriaI puts d_at lay an e_ whde F/<.r' :rod F/N ratios (i.e.,
number of e!edged young by territorial and nesting pair, respectively) indicate two ways to measure chick
sueAval.

RESLrLTS

Banding and resighfing

RecoveQ" and resighthag data from 1,165 loons banded in the upper Great Laf:es Region from 198%
1998 provided insight into the loon's li(e histoo-. A similar ratio of the number of marked males (327 or
53_?0)vs. ferrmles (294 or 47%) and adults (621 or 53'_0) vs. juveniles (544 or 47%) minimized age.sex

biases during interpretation. ;am_ong study site effbrt varied considerably (Table _.

"D_e 62I adult loons captured and marked occupied 286 desi_ated territories on 180 lakes (Table 3).
Loons have elree distinct t)_es of territories _'able 3). Multiple-lake territories include at least one other
lake, in addition to the natat lake, that is used by the temtori:fl pair for foraDng, take size of multiple-
ktke territorial pairs (I 1'_o, n=32) that were confirmed r.hrough field observations of marked individuals
was 32-148 ha. VOnole Fake territories are axeas where pairs restrict their breeding season activities to the
natal lake and other established breeding pairs are not present. Of the 286 territories monitored, 43%
(n= 122) were whole lake territories. Finally, partied lake territories occur on lager lakes conraining two
or more parrs. 2hls rope of territory accounted t'or 46% (n = 132) of the lYairs studied.

TABLE 2. Capture and color-marking ef_br_ by study site. t989-1998

_-:_czi:_z eastern Upper Peninsula 19 15 34 26 60
_¢J[I:v'::::,-:&Sen_' Nl,rvqR IO 14 39

Mt.::_.I-_-_; Ottawa NF 28 26 54 27 81
:,_' ",7?: Isle Royale NP 15 I6 3 l 43 7a

: ._,- Voyageurs NP 36 27 63 42 105
•:_ Grand Rapids area 42 36 78 36 114

:_'!?_', Arrowhead area 1! I0 21 19 40

O_: .'i_'::':._:south-central 15 9 2-1 36 60
Wl ::_:::--'_north-central, counties 131 t20 251 253 504
_WI-'-;:_,:,_ Turtle-Flamlxau Flo,aa_e 20 21 4t 23 64

I:':- -;;_'Z TOT_AL 327 294 621 5,14 1165
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Reproductive measurements

Reproductive success was monitored for eight of the study sites, although monitoring efforts were
not equal across all sites (Table 1). Color-ma_ked individuals as well as neighboring territory, holders were
_'pically monitored for adult and ABJ site fidel W and reproductive success. For example, in the Ottawa
National Forest, 24 territories had color-marked loons although an average of 37 territories were

monitored for rime years. However, because we did not distinguish whether these target territorial pairs
laid eggs, two types of categories, nesting and successful pairs, were not complete (Table 4).

TABLE 3. Upper Great Lakes study sites and characterization of Common Loon territory., 198908.

Stare Studv Site V_llole Parrlal Multiple Lakes Territories

R4[I_3_>__>;=:eastern Upper Penimula 5 6 5 14 I6
.-c-_ [fie Royale NP* 1 16 0 2 17

¢_,,-_Ottawa NF 7 8 9 21 24

.*/8_i _ Senev NWR 7 4 2 11 13
_--. Grand Rapids area 7 31 15 39
.__._ 1_, Voyageurs NP l 39 l 6 41 r?_! %'_ North-cenlral counties 94 4 12 108 110

1 _IWI_ Turtle-Hambeau Howage 0 24 2 3 26
::_:z-_¢',-.'__>_ Total 122 132 32 180 286 i

,_:_;_'_7:,.:_'_(Total %) 43% 46% 11% l
* Most of the looa territories monitored at Isle Roya_e NP are within coves _ad bays of Lake Supeisor

Although individual reproductive success of color-marked loons was not deterrmned, mean density
and reproductive success of loons nesting at four study sites altows comparison of Upper Great Lakes

breeding productivi ,ty (Table 4) to that of other breeding populations in North ,_'nerica. On average, the
total breeding population at the Nfichigan study sites was 8t territorial pairs/year. These birds fledged an
average of 53 juveniles/year. Territorial pairs nested 59-92% of the rime. Reproductive success

(measured as number of chicks greater than five weeks of age) ranged from 0.51-0.79 juveniles per

territorial pair or 0.77-0.87 iuveniles per nesting pair.

: TABLE 4. size 0f monitored breeding population (mean +/- sd) and reproductive success

:: (mean _/_ id) for four i_,fichigan study sites i987:98[

Study Site Territori_ Nestin Successful # small # lage N/'I" V/T F/N
Pairs Pairs Pairs chicks chicks ratio ratio ratio

_:__,5_ 19.0 6i2; 9.7+/-1.8 0.59 0.51 0.87

ISt_N _?,_ 15.7+/-1.4 14 /- 9.0./-o.2 12.._ /- 0.92 0 79 0.85
1-- 4.8

';'.-=:_,_. _::_ >, .z 7.0
9.2+/-2.2 7.0+/-1.7 5.0+/-1.4 6.7 /-2.o 5.4+/-2.4 0.76 0.59 0.77

;¢--;%:_#-?ez,z_ <_V I MEAN 0.76 0.66 0.83
- -,,. _- I =1

1 N/T ratio is the number of neslisg pairs divided by the aumher of ter_itotal paws

2 F/T eatio is the number of large chicks divided by the number of terdtotal parrs

i 3 F/N ratio is the number of large chicks divided by the number of uestlng pairs

DEMOGRAPHIC CHARACTERISTICS IN THE UPPER GREAT LAKES

LOONS: OLD HISTORY AND NEW FINDINGS



PAGE85

Territory. Fidelity.
Between 1990-98. the return rate of marked adults to a territory was determined at eight study sites

(Table _. Territot3/fidelity, ranged from 66-86% and differences between sexes were not significant
within study sites (,0<0.05) and overall (p<0.00I). Based on 1,183 color-marked adults potentially
returning to their previous year% territoQ-, 958 or 817 o were re-observed at the territory they occupied the
previous year. The remaining 19% of adults not re-obse_'ed at their previnus year's territory, were
frequently found elsewhere one to four years later.

TABLE 5. Territory, fidelity, of adult loon.s, 1990-98, in the Upper Great Lakes Region

I Total # of marked i Total # returmng b Percent Return

_I_:i_ Seney NWR 66 62 I28 57 53 1I0 86 86 86
-_ north-centralcos.* 175 141 316 153 120 273 87 85 86

_5_i Isle Royale NP 43 55 98 37 46 83 86 84 85

.:_ Ottawa NT 88 102 190 71 84 155 81 82 82-:_ eastern UP 47 37 84 35 30 65 75 81 77

.:._ Voyageurs NP 83 62 145 65 45 110 78 73 76
"_ Grand Rapids area 44 38 82 32 29 61 73 76 74
._ Turtle-Hambean 57 50 107 37 34 71 65 68 66

,_ ..:,_,..-_TOTAL 671 566 1183 498 460 958 81 81 81
• includes up to 1996.

Territory. fidelity, did vary by territory" ty.pe (Table 6). Adults were more likely to return to their

previous temtory if each individual was part of the sole pair on the lake. Fidelity for whole-lake
territories was nearly equal between males and females (p>0.0S). Unlike whole-lake territories, territorial
pau's that used multiple lakes did significantly differ between sexes (p>0.05). Lower territory, fidelity was
found on large waterbodles where territori:.d pairs were frequently adjacent to each other without physical
boundaries.

Mate Fidelity and Switching

The (requency of mate switching detenTRned for one study stte, the Seney N'v'_'R, was 19°.0 n=134

pairings by marked individuals_ Further analvs/.s of other sites will provide more confidence in the rate
of rnate switching, differences between sexes, and triggers related to frequency-

Natal Site Fidelity

Adults-banded-as-luventles (.M3Js) generally return to their natal lake area after three to five years

n=27. mean was 4.4 +/-1.4 years, range was 3-8 years of age at" first reobservation), The fidelity of._-BJs
to their natal sites ranged from one to 64 k,m wtth a mean of 13 "ken (n=27). ,Mthough remmmg ,M3Js
were found tnteractmg wtth their parents, no patting was observed Study sites with the number of
associated ,aJ3Js are Seney N\X'R (7), north-central counnes of Wisconsin ('7), Isle Rovale NP (6), Ottawa

NF (3), Turtle-Hambeau Howage (_), _oyageurs NP (13. and Grad Raptds area (1). Based on recent
evidence of these 27 remmmg ABJs the average first year breeding was seven years (n=7 individuals that
initiated breeding, range is 5-1t years).
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• " • ' * rTABLE 6. Rate of return for adult loons bv temtorv type, 1990-98 m the Uppe Great rak'es Region

A total of 35 loons (17 adults and 18 banded as iuveniles) were reobserved outstde the Upper Great

Lakes breeding range. Of these. 72% wore from coastal areas during the winter 'December-April), 11%
from coastal sttmmer areas for one-year-olds. 6% of mid-migrant adults, and 9% of mid-migrant

luveniles.

DISCUSSION

The Corrtrnon Loon inhabits lakes in forested regions of Canada, Alaska and the northern tier of the

connguous United States. The upper Great Lakes breeding population is at the southern periphery, of this
range and is in an area of high human development and recreational use. Although <1% of North
America's breeding loon population is in the upper Great Lakes (Evers 1999), the loon's high public

profile and recogmtion as an indicator of aquatic integn W (e.g., Evers et al- 1998), makes this regton an
important study area for improving public awareness for the species and the lake ecosystems tt inhabits.

The 621 adult and 544 juvenile loons umquely color-masked from 1989-98 consntute a small

percentage of the upper Great Lakes breeding population. However, the eight study sites include a wide
range of lake habitats and therefore most likely provide a relatively accurate ptcture of loon population
dynamics for the region. These waterbodies ,,*aried m size from a 32 ha beaver pond (Ottawa NF) to 910

square tim Rainy Lake (Voyageurs NP) and in depth from an average of one meter (-m Seney NWR) to
over one hundred meters (in Lake Superaor at Isle Rovale NP). Shoreline development and recreational
use also vaned tremendously from wilderness lakes with vtrtually no human disturbance to lakes with

Mly developed shoreline and heaw recreational use.

?dthough reproductave success was monitored for many of the color-marked adults, individual

efforts are not quantified here. The nesting-territorial parr ratio was detemuned for three sites m
,,Michigan and varied from 59% (eastern Upper Peninsula) to 92% (Isle Royale NP). These were the only
sites where we could definitively confm'n presence and absence of eggs for the entire population of

monitored pairs Hatching success was difficult to verify unless daily observations were made.

We primarily measured reproductive success for these sites by determining the presence of large
chicks (i.e., >5 weeks). The number of juveniles survtvmg per nesting pair ranged from 0.77 to 0.87 and

for each territorial pair tanged from 0.51 to 0.79. McIntyre (1988) summarized 24 t_roductivitv databases
from North American loon populations and found a mean of 0.60 chicks surviving per territorial par

The 22-year statewide database of New Hampshire's increasing breeding population showed a mean of

0.77 chicks/nesting pair and 0.53 chicks surviving per territorial pair (I'aylor and Vogel 2000). 13ased on
these comparative databases it appears that breeding loons in the Great Lakes' study sites bad typical

reproductive success and were therefore a fair representauon of this species' population dyrtamacs.
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Adult terrimr?" fidelip" was deremamed within eight Great Lakes' study sites. However, because tile

capture of adult loons is biased toward a&-dts successfully producing at least one youn_ our territo_"
fidelity, rates primarily represent established axed productive adults. Unsuccessful terntorial or non-

territorial adults may comprise up to 46o • of an entire stunmer loon population (Faylor and Vogel 1999)
while Crosken," 0990) found a similar trend in the size of the nonbreedmg population in nomhwestem

i Ontario. He found 49°,'oof the 254 loon territories monitored over a four-ye_a_period failed to produce
young.

Adult site fidelity, for the Great Lakes region Is 81% and does not differ between sexes (p>0.05).
However. we docalmented significant inter-si_:e differences @<0,01). ]'his _,'ariation appears to be related
primarily to temtoW type r:ather than _og_aph:c-specific influences. Adults residing on whole lake

territories are significandy (p<005) more 6uthful to their territories (84%) than their counterparts on
multiple-lake (76%) and partial lake (72%) territories (Fable 6), Seney N\v_R, Isle Royale NP, and north-
central Wisconsin are pnm'arily comprised of whole lake territories (85-86% territory fidelity,) while the

eastern Upper Peninsula and Ottawa NF have more multiple-lake loon territories (77-82% territory
fidelity,). Unlike the similarities of m_e and female territory fidelity, for study sites and whole or partial
lake territory, types, we found a significant difference (p<0,0_ in territory fidelity, between the sexes for
pairs maintaining multiple-lake territories (71"/o for males and 81°/, for females). This difference is Rkely
because males guarding multiple-lake territories are more susceptible to intruding males usurping them
(Piper et al, 1997). Adult tetrito_" fideti V was lowest on larger lakes where pairs occupy only part of the
lake and physical boundaries are erm'.imal _25"; territo_ fidelity), Rates of successful intrusion appear to
be highest on these territo_" types and axe potentially related to the presence of neighboring common

feeding are-as hartx_rmg unsuccessthl and non-breeding adults.

The remaining marked breeding adults not faithfial to their previous year's territory, fall into three
categories: (1) those that shifted territories, (2) displaced breeders that wander and do not establish
territories, and (3) adult mortality. Determining the movements or'marked adults in each study site was

not possible because of logistical limitations. Our best information was from Isle Ro,vale NP, north-
central Wisconsin, and Seney NWR. Monitoring at these sites indicates that approxtrnately 8% of the
adults shift territories to adjacent territories or up to 12 km distant. ,-kqother three to four percent

wander and do not establish territories for one to four years, while the remaining three to four percent of
the color-marked adults were not reobserved in subsequent years and represent the maximum annual
:_dtdt mortality.

Lirmted recover" data suggest that most iuvenile loons that leave their natal lake migrate to ocean
wintering areas and typically remain on the ocean tbr the next two and one half years. Seven banded
juveniles _lichigan-2, Minnesota-I, Onm_,'io-1, and Wisconsin-3) were found one year later summering

0une through August) in ,alabama (1) and Florida (3) north along the mid-Atlantic Seaboard (North
C_troiina-2 and New Jersey-I), One- and two-year old ]cons are known to remain on the ocean and
move along North America's mid-Adantic coast _[cIntyte 1988).

Upon the return of an ;MBI, the average dispersal distance from the natal lake w-_ 13 km mad ranged
up to 60 "ken.Some individuals did not breed (defined as a member of a pair that lays eggs) until 10 and
ll years of age, Mean first-year breeding appeared to be considerably later than previous predictions

(e.g., Parker 198D_- Continued momtonng of.M3js will increase the sample s*ze of tins cohort to better
detlne the relationship of dispersal distances, breeding age, and reproductive success with individual
fimess and age sex varianons.
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Of the six migrant loons reobserved, three were juveniles These young-of-the-year, banded m
north-central Wisconsin and western Nfichigan area, were found later that fall (October-November) m
notthem Lake Midngan. Of the hundreds of marked adult loons migrarmg across the eastern United

States, only three were reobserved, indicating little time spent m transmon between breeding and staging
or wintering areas. One transitional male was banded in the eastern Upper Peninsula and found dead on
9 December on Lake Erie near Cleveland. Ohio, while a female banded in north-central Wisconsin was

found over two years later in Warm Springs, Virg'uua on 28 November. The only spring loon migt'ant
was an adult female banded m Ottawa NF and found six years later _4May) at Surf City, North Carolina.

Winmr recoveries (December through April) were primarily from the Gulf Coast shoreline, between
Gulf Shores, Alabama southeast to NLacro Island, Florida (n=14), while seven loons were reobserved on

the east coast from Miarm Beach nord'l to St. Augustine, Florida. Two winter recoveries outside these

areas are (I) an adult female banded at Voyageurs NP and found on 11Janum" 1998 at Cape Lookout,
North Caxolma and (2) an adult male banded in northcentral Wisconsin and found on 1 December at

Fripp Island, South Carolina.

FIGURE 4. Distribution of migrant and winter recoveries of Common Loons banded on their breeding

lakes in the Upper Great lakes Region, I990-98.
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Because pressures on lakes are ever increasing, loon nesting and nursery, options are reduced, loon
mortality, related to anthropogenic forces grows, and water quality, diminishes. Loon pairs and

populations in the United States and southern Canada are stressed by the changes in their aquatic
environments. Naturally, their fimess and resiliency is likely declining, exposing breeding populations to

. . _ , . . r rvchronic or catastrophm environmental _tressors such as contaminant poisoning @g., mercu. (3.1exander
1991, Evers et al. 1998), weather events, winter oil spills (Clappet al. 19820, and disease. For these and
other reasons, the importance of monitoring breeding populations in the Great Lakes region is
increasingly evident. Although maior changes in the loon's breeding numbers, distribution, and

reproductive success can be detected through traditional survey programs, the color-marking of
individuals and subsequent monitoring will provide the data needed to make informed decisions before
crisis situations are reached.
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habitat through the placement of artificial nesting platforms and sign buoys to reduce hufnan disturbance.
In 1999, 13 of the 33 breeding pairs nested on nesting platforms. Four of these pairs nested for the first
time in at least the past 13 years. Hydroelectric companies and other regulatory agencies continued their
efforts to stabilize water levels during the nesting period. A sinker exchange program and an educational
campaign about the dangers of lead sinkers and jigs was conducted through a cooperative effort with the
National 9_qldlife Federation, Silvio Conte National Wildlife Refuge, VF_qD, VINS, Vermont Audubon,
and U.S. Fish and Wildlife Service. Volunteers and lake residents were more involved in monitoring

breeding and territorial lakes and educating people about appropriate boating behavior when near nest
sites and loon families. VFX,_© game wardens and biologists and Vermont State Pask personnel also
provided much assistance to the VLRP.

Threats to Loons

Fishing gear and the actions of people continue to be sources of mortality of "vermont's loons.
Lakeshore owners and volunteers reported several cases of harassment of loons this year, two of which

caused the deaths ofa bteedmg adult and a chick. A breeding adult was shot on Long Pond in
Westmore, and a chick was purposely snagged with a fish hook on Coles Pond in Walden. Concerned
citizens and V'F_T) game wardens contributed greatly in stopping and reducing harassment On several

other ponds. The VLRP captured and released an adult loon entangled in monofilament fishing line on
Seymour Lake. Lake residents' prompt reporting of the entangled loon allowed for a quick response
while the bird was still healthy. Three adult loons died of various caused including injuries to a wing,

pneumonia, and unknown causes. A loon chick on Green River Reservoir bad fishing line and a lure
wrapped loosely around the base of the bill. After several failed capture attempts, the chick freed itself
from the fmhing gear.

Mercury Research

For the second yeas in Vermont. loons on several lakes were captured, color-banded, and had blood

and feather samples taken for mercury contaminant analysis. Abandoned eggs were also sampled for
mercury. This research was parr of a study assessing conrammants in the Common Loon populanon

throughout North America. From sampling efforts in 1998, mercury levels were low in loons captured
on three ponds. However, mercury levels m eggs collected in 1997 and 1998 were high enough to
potentially reduce survival o f the eggs en four of 15 ponds. Breeding loons on these ponds will be
casefullv monitored in the future. This research is being conducted by researchers from BioDiversitv
Research Institute. the U.S. Fish and Wildlife Service. the U.S- Geological Survey, "vTNS, and FVVcT).

STATUS REPORTS
LOONS: OLD HISTORY AND NEW FINDINGS


