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Introduction

The Common LoonGavia immey is a prominent symbol of Maine’s North Woods. dbmented
anthropogenic impacts at the individual and popartelevel have caused public concern and subselgusante
impacted policies set by lake associations, looakgning bodies, as well as state and federal govents. Although
Maine’s breeding loon population is robust andneated at 1,400 pairs (Evers 2000) major stressditstate’s
population demands vigilance. Major stressorseruly quantified as critical to Maine’s breedingtopopulation are
the availability of methylmercury (MeHg) in freshi®aenvironments (Evers et al. 1998, Evers etG)02 and oil
spills in marine environments (NOAA et al. 1999)he latter stressor is of concern for this report.

On 19 January 1996, a tanker spilled oil and sulesatty killed an estimated 400 loons off the Rhislend
coast (NOAA et al. 1999). Models based on the faijmn dynamics of color-marked individuals (Eve01a)
indicated approximately 3,900 loon-years lost. ®hesite replacement of this injury was deemedsiically
impractical and the trustees determined the mitigadf this injury would instead focus on the puasé of lake
shoreline breeding habitat in New England. Mopiaisl by the responsible party for the loon-yeass Veere
administered through the U.S. Fish and Wildlifev&sr (USFWS). In an effort to identify the highestality breeding
loon habitat, BioDiversity Research Institute (BRBs contracted to survey target areas and sdardhand evaluate
loon territories. Purchase priority would thengdeen to the highest quality shoreline habitat.

To appropriately evaluate ecological impacts froaitiple stressors, a simplified stressor-risk ramktrix was
used as an additive model (Foran and Ferenc 198®)attempted to account for potential stressortherreeding
lakes, including shoreline development, water-baesetkational activities, ingestion potential cide dam-based water
level fluctuations, habitat degradation such aewelarity impacts related to increased silt loads] increased
predator densities (e.g., racco@mnpcyon lotoj and Herring GullLarusargentatus.

Protection of loon breeding habitat at a landsdapel is critical to maintaining the integrity pbpulations
and avoiding increased patchiness of suitable &ab#lthough the modeling of source-sink habitatsurrently being
investigated for the Northeast’s loon metapoputati@ feel that there are multiple stressors at fflayare causing
local negative population growth rates. And, alfio®ulliam (1988) argued that species in spatlaherogeneous
environments can maintain large sink populatiorsrnirevolutionary stable manner, we feel that theeenely
restrictive dispersal abilities of breeding loons.( an average of two km for adult males, Evé@12) combined with
chronic breeding ground stressors (e.g., MeHg abitly) and unpredictable but frequent winterirrgastressors (e.g.,
marine oil spills) produces enough uncertainty thatchances for creating sink populations nedzkttaggressively
minimized to maintain a minimum viable population.

We therefore feel that the following survey whi{@) documents the number of territorial loon paig3,
documents juvenile survivorship, and (3) determines breeding habitat quality on lakes with shioeekelected by
the Forestry Society of Maine (FSM), The Downeaatds Land Trust (DLLT), and The Nature ConservdityC),
provides the needed foundation for identifying ar@éh loon territories that are of high quality.

Study Area and Methods

From mid - May to early September 2001, BRI cared surveys for territorial Common Loon pairs
inhabiting lakes bordered by land selected by DLESM, and TNC. Surveys focused on 74 lakes and digréed
into three areas (Figure 1). The DLLT project aneduded 18 lakes (6 reservoirs and 12 naturaldpked covered
shoreline on larger waterbodies such as Big, JuRiocumcus, and West Grand lakes (Figure 2). A t6t38 lakes (10
reservoirs and 28 natural lakes) were surveyelddr-6M project area, and included parts of largeeodies such as
Caucomgomoc, Chesuncook, Lobster, Moosehead, Raggedeboomook lakes (Figure 3). The TNC praesa
included 18 lakes (all natural lakes) (Figure 4me of the more prominent lakes included Nicatows Bhird Machias.
We documented presence of loon territories, jueesiirvivorship, and habitat conditions and pressfmeeach area
using similar standardized methodologies.

Aerial Surveys

Aerial surveys were conducted to efficiently detieien(1) approximate areas supporting territoriatpaf
loons, and (2) to confirm fledging success of chickakes less than 30 acres (12 ha) were notyeolv&xperienced
pilots from Northern Wings, a non-profit organizatiproviding aviation services for the environméntanmunity,
donated their time and aircraft to fly BRI staffemthe study area. We used Cessna 185 floatplashés) could
decrease their speed to approximately 70 miled/té km/hr) during the survey. Surveys were rolficenducted at
an altitude of 200-400 feet (60-120 m). This eadhls to circle a lake and have confidence in ioat &valuations of
potential territorial pair presence and fledgingcass.
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On 12 June, BRI staff flew with Folsom’s Air Ser®j located in Greenville, Maine, as part of aniraj
exercise to standardize aerial survey techniq@&r the next four weeks, trained BRI staff in abtbration with
Northern Wings, conducted aerial surveys to detegrtoon pair locations. Aerial surveys were conddain the
following dates: FSM project area — 15 June andur#e, TNC project area — 26 June and 10 July, Dhuldject area —
29 June.

Late season aerial surveys for determining flegiginccess were only required on 4 September ogdf $ivi
project area. Fledging success was determineddhrboat surveys on TNC and DLLT project areas.

Figure 1. Distribution of the three project areaMaine.

BioDiversity Research Institute



Mitigation of Common Loon injury 4

Field logistics

Travel times and accessibility of lakes varied adeimbly between and within the three areas. Otemwa
territory checks began 11 June within the FSM mtogeea and ended on 23 August in the TNC project.aBecause
of the large number of lakes and the broad surveg,anly one on-site land visit was conductedeeh loon territory.
On the larger waterbodies supporting an adequatkcpoat launch, a 14-foot motorboat with a 25tp-stroke
engine was used. We used kayaks or canoes onvtkelimited or no road access.

Determination of loon territories

All lakes were surveyed using 10x binoculars aBél®x spotting scopes. An established territory was
designated when observing (1) an active nest (@irain suitable habitat, or (3) juvenile(s) withl@ast one adult. On-
site observations varied in length from a few misuio over three hours. The amount of time speasttypically
related to weather conditions and loon behavidedés (e.g., if we immediately confirmed both merslzd a pair and
one individual was incubating we would move onhe hext territory).

Determining water quality

The water quality within each territory was measifor pH, apparent color, and clarity. Samplesevtaken
from the approximate center of a defined loon teryi The pH was measured using digital pH meteksTestr D)
and apparent color was tested with Haatolor test kits. Lake samples were measured adarmjor gradient to provide
us with an indication of the amount of dissolvedasiic carbon (DOC) within each territory. These tests enabled us
to ascertain general water quality and potentiatianships with elevated MeHg availability (Dridicet al. 1995). For
example, Meyer et al. (1995) found lakes with apbl3 to contain breeding adult and juvenile loasth higher blood
mercury levels than lakes with a pH > 7.0. Funttane, Meyer et al. (1998) found these low pH-higéreary lakes to
significantly produce fewer fledged loons. Clatitgs indicated with a secchi disk and a type si{skhglass scope
with a neoprene mask) viewing scope (Aqua-Scopé.IMtile looking through the viewing scope the digks
lowered until it was out of sight, brought backoiniew, then lowered again. The length from thé disthe water level
was then recorded in meters. The Maine Volunte&e&drogram uses this protocol. Barr (1986) andrsthave
related loon foraging efficiency and overall habgaality to water clarity.

Explanation of Ranking Process

A guantitative ranking exercise by the authors jles context for prioritizing the overall habitatadity. All
territories that contained territorial pairs of Qoon Loons were ranked according to the parametdisad! in
Appendix 1. They generally received an equallyglvetd ranking value for each of the 12 parametiergormation
gathered from field surveys. Two parameters warenggreater value and include chicks survived sinateline
development. These values were summed for eadtotgrand then divided by the number of possiblenfsoused in
the analysis. Thus, missing information did nagatésely impact a territory being evaluated. Thesence of potential
predators was also recorded but not used in tHéngystem. Although we realize this ranking syste
oversimplified and higher resolution parameterg.(aising DOC instead of apparent color) providghér precision, it
still establishes a basic outline for screeninfediéfnces in breeding habitat quality. We alsoizeahe inclusion of
chick survival biases the rankings to have a seonglationship with overall productivity. Howeyéhis parameter
was deemed as an important indicator of overalithbuality and for each project area was useastandard way.
This quantitative exercise is therefore a simplérimavith a final index rating that can be usedaasol to guide
management decisions (Appendix 2-7).

Territories that did not contain Common Loons
Surveyed lakes and lake areas within the threg/sttehs that did not contain territorial pairs weo¢ ranked

and were rated as low quality loon breeding halp&ppendix 8). The identified 7 lakes should besidered a low
priority for protection of loon habitat.
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Results

Summary of overall reproductive success

We surveyed 74 lakes and on 67 of these lake$elddz87 established territorial pairs in the thpegect
areas: DLLT (49 pairs), FSM (60 pairs), TNC (2&ga(Table 1). From the territorial pairs obseatyvél chicks
survived to fledge (9 chicks in the DLLT area, 16ic&s in the FSM area, and 16 chicks in the TNGar&d he number
of chicks fledged per territorial pair (CF/TP) waghest in the TNC area (0.57), followed by the F&tda (0.27), and
DLLT area (0.18). No loons were found on sever$ak30 acres (12 ha) (Appendix 8).

Table 1. Results of 2001 surveys in the threectaaigeas and spatial and temporal comparisons.

Study Area #Takes | # of lakes with [ Territorial Chicks Chicks Fledged 7 # of Non-breeding
surveyed loon pairs Pairs Fledged Territorial Pair Loons (%)*

DLLT 18 18 49 9 0.18 1 (1%)
Reservoirs 6 6 27 7 0.26
Natural Lakes 12 12 22 2 0.09
FSM 38 32 60 16 0.27 7 (6%)
Reservoirs 10 11 32 7 0.22
Natural Lakes 28 21 28 9 0.32
TNC 18 17 28 16 0.57 3 (5%)
Area of #Takes [ # of Takes with | Territorial Chicks Chicks Fledged 7/ Non-breeding
Comparison surveyed loon pairs Pairs Fledged Territorial Pair / yr Loons*
Rangeley Lakes

Area 2001 40 39 141 34 0.24 44 (13%)
NH 2001

(statewide) 259 135 212 113 0.53 108 (20%)
NH (1976-2001)

(statewide) n/a 44 - 135 3,650 1,847 0.52+/-0.09 1,717 (19%)
VT (1981-2000)

n/a n/a 492 357 0.84 +/- 0.16 n/a

* The actual number of non-breeding loons is diffi¢o attain, particularly within minimal survejfert. Therefore,
the number of non-breeding loons in the three pt@esas should only be used contextually.

The habitat quality for each of the 137 identifiedn territories was ranked. The overall quaritigatanks in
order from highest to lowest were the following? Dfor the TNC project area (Appendix 3), 0.64tfee FSM project
area (Appendix 7), and 0.59 for the DLLT projectafAppendix 5).

The order of project areas based on the numbidged chicks per territorial pair and quantitatranking
agreed. Therefore, from highest to lowest ovesdihg, project areas are TNC, FSM, and DLLT.

Discussion

The summer 2001 surveys conducted on 74 targes kahke their shorelines abutting the DLLT, FSM, and
TNC project areas provide a benchmark of lake oanayp, population structure, and reproductive stitughe
Common Loon in Maine. Because New Hampshire priddtycin 2001 was similar to the 23-year averagalfle 1),
regional weather patterns appear to be averagaamrgsume 2001 surveys are relatively represeatatithe loon’s
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current breeding status. How these three populsitompare with one another, with nearby populatiand current
population models are important considerationseitenining the relative health of the target popotes.

Project area descriptions

DLLT Project area: Compared with the other project areas, DLLT tradlowest CF/TP of 0.18 and the
lowest overall habitat quality ranking score ofd.5Although we did find 49 territorial pairs oreti8 surveyed lakes,
only 9 chicks were found over 4 weeks of age (Fed®). The CF/TP was particularly low on naturékk (0.09) and
surprisingly higher on what we designated as resery0.26). Only one non-breeding adult was fqumadich
indicates a population that has been decliningéweral years or one that has experienced a signifinortality event.
Reasons for the extremely low productivity are kraawn.

Low habitat quality rankings were related to thengndam-controlled waterbodies (i.e., reservoirgnyloon
territories without island nesting areas (45%), aagy access that typically included boat ramppéagix 2 and 3).
Compared with the other project areas, the DLLTjgmiparea also had the greatest shoreline develupih®7 rating).
Water quality and lake depth were not negativeofact Several of the natural lakes without fledgkitks were
evaluated with relatively high quality habitat. efdiscrepancy between the two measures is explaiyed established
loon pair’s inability to produce chicks every year.

FSM Project area This area had a CF/TP of 0.27 and a habitaftguahking score of 0.64. A total of 60
territorial pairs were found on 32 lakes; 6 of ##lakes surveyed were missing loon territoriegFé 3). Only 16
chicks were projected to survive; the calculatestpctivity ratio is approximately half of the Nevaripshire
statewide, long-term average. The proportion efbheeeding adults was low (6%) and indicates a fadjoun structure
that is atypical of a healthy situation. Produdyivan natural lakes was higher than reservoirs.

Habitat quality rankings were lower because mdrth@Iloon territories were on waterbodies with daand
51% were without nesting islands (Appendix 4 and Fhe highly fluctuating water levels on Caucomga,
Seboomook and Canada Falls reservoirs likely, lyreadluced loon productivity. These fluctuatingterdevels have
also been linked to high methylmercury availabi(lvers and Reaman 1998). Sampling efforts in 288f.collected
loon and merganser blood mercury levels from Camadla and Seboomook lakes indicate extra hightask
piscivorous birds and mammals (BRI Unpubl. daR&cent sampling efforts on Chesuncook and Littlester lakes
also indicate toxic levels of mercury. Comparethwie other project areas, the FSM area had #s &horeline
development (1.57 rating). Public access, watptigeind water quality were generally not negafietors.

TNC Project area: This area had a CF/TP of 0.57 and a habitattguaihking score of 0.71. A total of 28
territorial pairs were found on 17 lakes; only eueveyed lake was without a loon pair (Figure Bjoductivity at this
project area was higher than the other two aredseacording to population models shows a positiesvth rate
(Figure 5). The proportion of non-breeding adulés low (5%), implying a struggling population tias recruitment
rates that are not able to appropriately offsettatity. No reservoirs were identified on this prdj area, which likely
improves the area’s overall loon reproductive sescé’roductivity was particularly good on Nicathage.

Habitat quality rankings were higher than the oft@ject areas. Unlike the other project aresand-
nesting habitat was generally present (only 29%hefterritories were without) and the lack of resés reduced nest
failures related to water level fluctuations. Humtisturbance pressures through shoreline developmuad access,
and lake access through boat ramps were modeféater quality was high.

Perspective of loon population dynamics

Loons are long-lived birds (likely 30 years or mjattgat on average produce 4.4 fledged young artd ag
(modeled by using fecundity of 0.26 fledged youeg female, 1-3 year annual survivorship of 55%03/2ar annual
survivorship of 95%, and 20-30 year annual sunskgr of 85%). Based on these population growthetwothat were
generated through Ramas software (Akcakaya e®8P)] output indicates at least 0.46 fledged yquegterritorial
pair (or 0.23 females assuming a 1:1 sex ratiojisé@ be produced to maintain a lamda greaterdhan(Figure 5).

Breeding loon populations reflect a mix of pairatttio not nest, experience nest failures, and sdcice
hatching and fledging young. Based on Taylor andaf's (2000) 23-year, statewide New Hampshireloksa, a
snapshot of a typical pre-nesting summer loon mjfmn contains 54% paired-nesting, 26% paired buatmesting, and
20% unpaired individuals. The relevance of thenls@opulation structure to our one-year surveya we should
assume that little more than half of the total aluteding population attempted to nest and thezefgaluations based
on one-year surveys only reflect a portion of thepthat may potentially reproduce.

BioDiversity Research Institute
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Perspective of project ratings and comparisons watiher areas

The highest quality habitat supports the highésndiividuals (Sutherland 2001), which generallgguce the
greatest number of young returning as breedinga@kewton 1998). Pulliam (1996) also found tlegiroductive
success is a valid measure of habitat quality.ré@fbee the overall habitat quality ranking and meament of
reproductive success we use here are valid paresrfeteuse as decision-making guides. Agreemetidsn the two
parameters provides further confidence.

How these three projects compare with other sitedsio important. Comparisons are best made whir o
areas using the number of chicks fledged per ¢eigitpair (CF/TP). Based on the statewide, laagrtaverage of
CF/TP in New Hampshire of 0.52 +/- 0.09 and in Ventof 0.84 +/- 0.16, only the TNC project areaidades
comparable reproductive strength. Closer exantnaif the New Hampshire population indicates aneasing
population from the late 1970s to the mid 1980 witeproductive level of 0.62 CF/TP and duringeelide in some
population parameters since the mid 1980s was©H®P (Figure 5). New Hampshire, particularly foeitheastern
part, has a serious mercury contamination prob¥emich may be impacting population structure andadpction
(Evers 2001b) and causing the decline. Therefbvarious stressors impact comparable areas, éseviay to
evaluate a population’s viability is the use ofguotivity estimates for multiple populations.

Inserting reproductive success into a populati@mwth curve is one of the better indicators forleating
population viability (Figure 5). The TNC projecgta indicates a lamda >1 (or a positive populagiawth rate) while
FSM and DLLT project areas indicate a lamda<1 (negative population growth rate). Although onaryef
productivity data limits high confidence in an exation, only the TNC project area appears to cardaiiable breeding
population.

Figure 5. Population growth rate based on demduecaollected between 1991-2000 from color-markealt and
juvenile loons in New England and the Great Lakes.
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Recommendations

1. We highly recommend the purchase of propertgf@asts on the TNC project area for the 28 docurdente
loon territories. Productivity in 2001 was higltlean the other two project areas and exceeded aiagul
growth models. Habitat quality rankings were diggh. This is our first choice.

2. The purchase of property/easements of the Dliojept area, that holds an estimated 49 territ@meshad
the lowest productivity and habitat ranking of these project areas, is our second choice (withesom
gualifications). The lower than expected produttion natural lakes, that apparently have highligua
habitat and water quality, is considered an anomahe increasing shoreline development indicdtesneed
for further habitat protection. Should this prdydre purchased, we strongly suggest institutipgogram
that uses artificial nesting platforms (and aviaargls, Fair 1993), and educational signs to corthigatack of
island nesting habitat, water level fluctuations]l Auman disturbance.

3. The FSM project area, with its 60 documentead ligoritories, had comparably moderate habitatireyskand
low productivity as found for the DLLT project areAlthough both these measure were higher thather
project area, half of the breeding population resid reservoirs that have exceptionally high wisteel
fluctuations. In 2001, Canada Falls, Loon, Mooseh&€aucomgomoc, Chesuncook, Seboomook lakes and
waterbodies connected to those lakes experiendeshex drawdowns. These drawdowns not only causte ne
failures and increase chaos within the loon’s pafpoh structure (e.g., pair bonds are more likelprieak
following a nest failure), there is a link betweeater level changes of >5 feet (1.5 m) increasing
methylmercury production and availability that cause further risk to piscivorous wildlife (Eversda
Reaman 1998). This scenario appears common iptbject area. Because of these problems and the
relatively close overall productivity and habitatadjty rankings with the DLLT project area, thisoigr third
choice.
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APPENDIX 1: Explanation of Categories used to RankCommon Loon Territories

Listed below are the parameters used to rank lewitdries for overall habitat quality. Actual lfiedata
collected for relevant parameters are listed inexgjix 2, while the ranks for territories based logse parameters is
listed in Appendix 3. Parameters are numbereairespondence with columns in Appendix 3.

1. Territorial Pair (TP) : The basic quantification of occupancy of a lakeerritory by a Common Loon pair in 2000.
0 = Established pair not present
1 = Established pair present

2. Chick Survival (CS) Ranked based on whether or not Chicks hatcheaterritory actually survived to a minimum
of four weeks old (known by changes in molt). Besmof the difficulties associated with actual aondtion of the
young fledging from a lake and very low mortalifyabicks > 4 weeks (i.e., < 5% loss), young thattethis age are
assumed to have fledged.

0 = Chicks did not survive to 4 weeks of age

1 = Chicks survived to 4 weeks of age

3. Multiple or Single Lake Territory: Piper found territorial pairs occupying lakessl#san 60 acres (24 ha) defended
and fed on multiple lakes (Piper et al. 1997). Bwdral. (2001) found significantly higher adultrtover rates on loon
territories with multiple lakes (76%) vs. lakes wh@ne pair remained on one lake (84%). As adutioiver rates
increase, reproductive success declines (BRI Unfidth). Loon territories were then ranked 0 baed on the area
of the lake being surveyed.

0 = Loons defend lakes < 60 acres
1 = Loons defend lakes >/=60 acres

4. Dam-Control: Water level fluctuations, including both incressad drawdowns, can have significant negative
impacts on the nesting success of loons. On Lakbdgog, the water level management plan dictatesare than a
rise of six inches and a fall of 12 inches betwgédune and 20 July. Unless water level managepiens have been
developed, most dam-controlled waterbodies areggmirexceed these criteria.

0 = Dam-controlled

1 = Not dam-controlled

5. Islands Available: Loons typically choose nesting sites on islandstana higher reproductive success vs.
mainland sites (Mcintyre 1988). Although both sitan be successful, island nest sites have amt@dyain that they
limit exposure to mammalian predators. Categdomawas based on whether or not islands suitalsladeting were
present within loon territories.

0 = No islands available for nesting within theitery

1 = At least one island suitable for nesting waesent within the territory

6. Development: Shoreline development often displaces and/or dgstomn nesting habitat, but also is a
representation of human activity (which is ofteeaasated with increasing predator densities) oratemnbody.
Although many developed lakes are productive, andyersely, many lakes that have no developmemare
productive — we assume loon territories with midichevelopment generally create fewer potentialated¢o nesting
loons and their chicks. Territories were rankedeldasn the amount of developed shoreline withinrtherders.

0 = 67 to 100% of shoreline is developed

1 = 34 to 66% of shoreline is developed

2 = 0 to 33% of shoreline is developed

7. Boat Ramp: Presence or absence of a boat ramp on a watentitbdypically affect the level of boating activityn
a lake, and therefore a loon territory. Humanuwlisinces are often a cause for nest failure, aatslmay collide with
adults and/or young, risking injury or death. Based human activity also affects loon survival utae use and
improper disposal of fishing line and lead sink@raylor and Vogel 2000). Although it is recognizédt smaller boats
such as canoes and kayaks also may disturb logimgydocubation and/or brooding (Titus and VanDyuife feel that
the absence of a “drivable” boat ramp (i.e., pesraitcess with a boat on a trailer) significantigrdases the amount of
boat traffic on a lake as well as the size anddymmwrer of the boats that use it. Therefore, wegmatzed loon
territories based on whether or not the lake orclvttiey are located contains a vehicle-accessidé tamp.

0 = Lake on which territory is located containgshicle-accessible boat ramp
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1 = Lake on which territory is located does nattein a boat ramp.

8. Accessibility: Many of our study lakes had very limited accessafoariety of reasons such as locked gates, no
access roads or trails, or restricted access dpeviate lands surrounding the waterbody. Lakeh limited
accessibility to the public are buffered from hundésturbances as well as the predators that aceiassd with them.
Lakes were rated for accessibility based on presenabsence of these access limitations.

0 = Lake on which territory is located has publacess

1 = Lake on which territory is located has limitedno access

9. Maximum Depth: Maximum depth is an indicator of habitat quality foloon territory. Lake depth will directly
affect the ability of fish to survive the winter mtbs. Deeper lakes will generally support highesalved oxygen
levels that fish require. Some lakes that conthimeloons were found to be only several feet daapns residing in
territories with a maximum depth of ten feet (3an)ess will likely require multiple lakes. Lootizat are able to feed
within their territory are more able to defendntaheir young. Adult Common Loons do not bringypitems from
neighboring lakes. Territories were rated basedloether or not they had a maximum depth greater tiwa feet (3 m).

0 = Territory maximum depth between 0 and 10 (&en)

1 = Territory maximum depth greater than 10 f8ain{

10. pH: pH is a measurement of the concentration of hyelidagns in a water sample. Several studies hawvedfthat
fish from low pH (<6.7) lakes have elevated lewalsnethylmercury in their tissues (Wiener 1987, €ogt al. 1990,
Winfrey and Rudd 1990, Haines et al. 1995, Wiemat Spry 1996) and loons occupying low pH (<6.R¢tahad
significantly higher blood mercury levels in comigan to loons nesting on circumneutral (neutral fakes in
Wisconsin (Meyer et al. 1995). Our research haadcsignificant impacts of methylmercury on Comnh@on
behavior and productivity (Evers et al. 2000a) kesawere ranked according to whether or not a gathr sample of
their pH taken from the middle of the loon terntevas below 6.3. If only a single pH measuremeas taken on a
lake, it was used to represent all territoriestat take.

0 = pH measured in territory was less than 6.3

1 = pH measured in territory was greater than 6.3

11. Apparent Color: Apparent color roughly indicates the amount osdiged organic carbon (DOC). We used color
as a surrogate measure of DOC, which has been toundrease with total mercury and total methyiooey in fish on
low pH lakes (Driscoll et al. 1995). Because tleilationship has not been found in higher pH lakesse were not
ranked for this category. Lakes were thus categdrand ranked for apparent color that fell abavieetow 40
Platinum Cobalt Units (PCU) according to our roagversions with Driscoll et al. (1995).

0 = Apparent color measured in water sample wé&8 PCU

1 = Apparent color measured in water sample wé&8 RCU

12. Clarity: Barr (1986) found Common Loons to change themdog behavior at water clarity measurements less
than 5 feet (1.5 m).

0 = Secchi disk is visible at water depths meagudito 5 feet (1.5 m)

1 = Secchi disk is visible at water depths meaguri 5 feet (1.5 m)

13. Quantitative Territory Rank (Quan Rank): The overall Rank for a territory based on althef parameters added

and then divided by the total possible points fat territory. If a parameter was not determiniedas not part of the
calculation.
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