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Executive Summary

We report results from continuing survey effortsadinakes with suitable loon breeding habitat
bordered by Pingree Forest Partnership lands (PFRiE monitoring effort is supported through a
cooperative agreement between the U. S. Fish atdlii&/iService (Service) and the New England
Forestry Foundation. The agreement was developewiotor loons on PFP lands that were purchased
for a conservation easement, in part, with fundsixed from the Service, acting for and on behithe
Trustees of the North Cape Oil Spil.total of 44 lakes were surveyed in the summe2Qii4 for the
presence of Common LoonGdvia immey. In this fifth consecutive year of monitoringevound 33
lakes supporting 43 established territorial paltsw rates of lake occupancy by territorial loonrpan
the Eagle Lake Region likely reflect either (1) pbabitat quality on many waterbodies and/or (2) a
declining breeding populatiokVeekly monitoring from May through mid Septembenfaoned nesting
evidence for 18 of these territorial pairs (i.2%lnesting frequency). A total of 10 chicks hattfies.,
hatching success of 0.56 chicks per nesting pad)zasurvived to fledging age (i.e., 50% chick
survivorship). Overall productivity (CS/TP) coniis to be substantially lower than long-term avesag
reported for New Hampshire and Vermont loon popaitet Low loon productivity in both monitoring
regions was primarily caused by predation, abanamtimom unknown causes, and water level
fluctuations.

Established territorial loon pairs inhabit approately 101 miles (162 km) of lake shoreline for
the two monitoring regions (37 miles, 59 km, foe Rangeley Lakes Region and 64 miles, 102 km, for
the Eagle Lake Region). The total production eflifled loon young for the past five years is 37iand
equivalent to one fledged loon per 3.7 miles (51 kf protected shoreline.

BioDiversity Research Institute
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Introduction

The Common LoonGavia immey is a prominent symbol of Maine’s North Woods. ddmented anthropogenic
impacts at the individual and population level hasased public concern and subsequently have iepadiicies set by lake
associations, local governing bodies, as well @t sind federal governments. Although Maine’s diregloon population is
robust and estimated at 1,400 pairs (Evers 200f)rrefiessors to the state’s population demandkwice. Major stressors
currently quantified as critical to Maine’s breeglioon population are the availability of methylmery (MeHg) in freshwater
environments (Evers et al. 1998, Evers et al. 2@@d)oil spills in marine environments (NOAA et H99).

On 19 January 1996, the tank barge North Capedplpproximately 830,000 gallons of #2 fuel oil antbsequently
killed an estimated 414 loons off the Rhode Islaodst (NOAA et al. 1999). Lacking the abilitydwectly replace the lost
loons, the Trustees of the North Cape oil spillSLFish and Wildlife Service, National Oceanic &tchospheric
Administration, and the State of Rhode Island) azlion enhancing the survival rate and/or proditigtdf existing loons in
the wild. One method of enhancing productivitydgptotect loon territories from future developmbwtpurchasing land or
land development rights on shorelines of lakes eitisting loon nesting territories.

In 2000, the New England Forestry Foundation ptetttoon-nesting habitat as part of its purchasz lafge
conservation easement from the Pingree family. Pirigree Forest Partnership (PFP) protected adb&8 territorial pairs,
of which 19 nested and fledged 4 chicks (Evers 2D00he Trustees, acting by and through the Ush &nd Wildlife
Service, provided $500,000 towards the protectf@arteand up to $200,000 to monitor the loons feefyears.

As part of this monitoring effort, Biodiversity Regrch Institute (BRI) conducted loon productivityveys in 2004
on a total of 44 of the 44 lakes containing PFRewied lands in the Rangeley Lakes and Eagle LakgoRs. In addition, to
appropriately evaluate ecological impacts from iplétstressors, a simplified stressor-risk rankrimatas used as an additive
model (Foran and Ferenc 1999). We attempted toustdor potential stressors on the breeding lalket)ding shoreline
development, water-based recreational activitiem-thased water level fluctuations, habitat degradauch as water clarity
impacts related to increased silt loads, and ire@aensities of predators such as the racd®atyon lotoj and Herring
Gull (Larusargentatus.

Protection of loon breeding habitat at a landsdapel is critical to maintaining the integrity pbpulations and
avoiding increased patchiness of suitable hab#though the modeling of source-sink habitatsugently being investigated
for the Northeast's loon metapopulation we feet thare are multiple stressors at play that areeatlly causing local negative
productivity rates. And, although Pulliam (1988)@ed that species in spatially heterogeneous emvieats can maintain
large sink populations in an evolutionary stablenn@, we feel that loons may be an exception sodbncept due to the
extremely restrictive dispersal abilities of braggioons (i.e., an average of two km for adult reakevers 2001) combined
with chronic breeding ground stressors (e.g., Makgjlability and reservoir-related water level flugtions) and
unpredictable but frequent wintering area stres@ars, marine oil spills) produces enough uncetyahat the chances for
creating sink populations needs to be aggressimalimized to maintain a minimum viable population.

We therefore feel that the following survey moriitg program is useful for determining the popuatviability and
status of the PFP loon subpopulation, and will fmtexcontext for our site-specific productivity messments.

Study Areas

Rangeley Lakes Region

The Rangeley Lakes Region is a moderately popubatea located in the southwestern portion of tatesfust east
of the NH border and southwest of the Bigelow Maiimt (Figure 4). Dozens of small natural lakessasdtered among
larger reservoirs such as Aziscohos, RichardsahMuopselookmeguntic Lakes. The eight lakes boiesePFP lands
within the region vary in size from 40 acres to3D8) acres. This region contains approximately 3@3nt69 km) of PFP-
protected linear shoreline abutting loon territsrie

Eagle Lake Region
The Eagle Lake region is a minimally populated doeated in the north-central portion of the statath of
Millinocket (Figures 5-9). Similar to the Rangelegkes Region, many natural lakes exist in theomdi close proximity to
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larger reservoirs. There are 32 lakes borderg@dR#® lands in this region, varying in size from 8%5f081 acres. This region
contains approximately 64 miles (102 km) of PFPtgeted linear shoreline abutting loon territories.

Methods

From early May to early September 2004, BioDiitgrResearch Institute (BRI) monitored territor@mmon Loon
pairs inhabiting lakes bordered by PFP land. Swe¥egused on 44 lakes and were divided into twasarg6 lakes in the
Eagle Lake Region and eight lakes in the Rangetdes Region. On these lakes we documented thengreséterritorial
loons, their reproductive activities, territory €igaration, habitat conditions, as well as pressusdated to human activity and
predators. Non-breeding individuals were also thofEhe summary of this information was then useplace lakes into 4
categories (or tiers) representing different lewélbon reproductive activity and associated syimensity.

Ground surveys

Ground Survey Field Methods

Survey methods were consistent with those repant&yers et al. (2000a). We surveyed all knownttmies and
surrounding areas on survey lakes using 10X bimwswlith occasional use of a 15-45X spotting scdpeghe Rangeley
Lakes Region, an 18-foot motorboat with a 50 hp-&itoke engine was used on Mooselookmeguntic,&Rdgon and
occasionally Kennebago Lakes. A 15-foot canoe withhp four-stroke engine was used on moderatkesinall-sized lakes
with poor road access or launching facilities. Mged kayaks and canoes on lakes with limited aoad access. Lakes with
difficult access were reached on foot guided byaan@O GPS and orienteering. Every effort was made thega
information from the greatest distance possiblenftbe loons to minimize impacts on nesting and g activities. Since
nesting evidence may be obscured by vegetatiovagtoften necessary to search for presence/abeénest evidence by
foot. We conducted searches for evidence of niateisting attempts by walking the perimeter ofdhailable nesting habitat
in loon territories. All known historical nestisifes were checked regularly for nesting eviderndee following information
presents information for lakes/territories surveysihg ground surveying methods: Territorial paiessting pairs, chicks
hatched, chicks surviving (fledged), nest failuaeige, and non-breeders.

Causes for nest failure were assessed at eachiteelsased on physical evidence and professiodghjient. Nest
failure causes are identified and presented fan éatitory nesting attempt according to the folilogvcategories:

Nest Failure Code Nest Failure Cause
AP Avian Predation
MP Mammalian Predation
upP Unknown Predation
AB Abandonment (for unknown cause)
| Increase in water level
D Decrease in water level
Int Intra-specific interactions — (intrudingolas)
HD Human Disturbance
] Unknown/unidentifiable Failure Cause

Ground Surveys — Chronology

Travel times and accessibility of lakes varied lestavthe two regions. We ground-surveyed 32 tdagges using
ground survey methods in order to confirm the presféabsence of Common Loons and document theingesttivities from
15 May to 25 September 2004. Ground surveys wemducted from 15 May to 25 September in the Rayded&es Region
and from 22 May to 1 October in the Eagle Lake BegiSurvey periods differ in the two regions. Hagle Lake Region
surveys being later because of the late ice ousahdequent inaccessible roads from the spring. thaw
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Aerial Surveys
Aerial Survey Field Methods

Due to limited road access in certain areas oEthgle Lake Region, floatplanes were used to reathniodies not
easily surveyed using ground survey methods duhie@000-2004 seasons (no lakes in the RangelessLRkgion were
inaccessible by roads). The planes used duringuuweys were small in size and could decreasedpeid to approximately
70 m/hr (116 km/hr) and an altitude to 200 ft (6Panless if necessary. This enabled us to cadbke and be confident with
our final evaluations of potential territorial pgiresence and hatching/fledging success. Eadtotgrwas circled at low
altitude for a minimum of 2 minutes, or until infoation was gathered. While ground surveys prothéebest insight on
nesting attempts and reasons for nest failurealagriveys provide an efficient and confident téghe for determining
territorial pair occupancy, chicks, and non-bregdidults (particularly when using trained obseryers

Aerial Surveys — Chronology
Thirteen lakes within PFP land boundaries were aslyally surveyed in 2004. Aerial surveys of it3elakes that
were inaccessible by roads within the Eagle Lakgidewere conducted on 25 June and 22 SeptembeairiyNall these lakes

are tier 3 and tier 4 lakes. Information from lakestinely surveyed on the ground was also oppdstigally collected.

Lake & Survey Classification System

Survey lakes were monitored at varying intensiiesording to a classification system designed iwritize survey
efforts. Observed Common Loon territorial fidelétgd reproductive activity are the foundationstfis classification system.
Similar survey systems have been developed andhysether organizations to survey loon populatires Loon
Preservation Committee of New Hampshire Audubo®ur classification system contains four categomestiers,” which
are defined as follows:

Tier 1. These are lakes where breeding activity has bebly confirmed during any one of the past thyears. These
lakes must be occupied by a territorial pair oil®and show some evidence of nesting activity,rddgss of success or
failures that ensue. Tier 1 lakes are surveyel thi¢ highest intensity level (one survey every0days), providing that
access is not limitirfg

Tier 2: These are lakes that are occupied by a non-mgéeliritorial pair of loons. No evidence of cuntrer historical
nesting attempts has been discovered on these Bikee tier 2 lakes are the next most likely grompontain nesting
activity, they are surveyed with the highest inigrigvel (one survey every 7-10 days), providihgttaccess is not limitiig

Tier 3: These are lakes that do not contain a territpaal of loons but have supported occasional naitgéeal (and

therefore also non-breeding) individuals duringeast one survey visit. These lakes have poteottisécoming breeding lakes
(Tier 1) or established loon territory lakes (T2rin the future, and are surveyed 1-3 times duaiisgason (preferably the one
survey in August). These visits are likely suffigi to detect increasing fidelity of loon individsito the lake.

Tier 4: These are lakes that have showed no loon activilyon presence during any survey visits sind@020T hese lakes
are often too small, shallow, or are lacking incfie habitat requirements (e.g. water quality,ypa®ailability) for breeding
loons. However, several lakes do have the potesftimoving to a different tier group in the futur@he survey intensity for
Tier 4 lakes is the same as for Tier 3 lakes, hewetey will only occur on these lakes every otyear.

Lakes in tiers 1-4 cannot be “downgraded” intoadotier level. For example, once a lake has lotessified as
containing nesting loons (Tier 1), it will remaimthis tier for the remainder of this monitorindogf. We have classified lakes
into tier groups, rather than specific loon temigs, for logistical and management reasons.

! Some lakes can only be surveyed aerially for tagibreasons. In these cases, survey intensitidslata resolution will
likely not be equal to those of ground surveys.
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Determination of Habitat Quality

Productivity of loons has been related to habitetlity in several studies (e.g., Sutherland 20MHigher quality
habitats are more likely to be inhabited by morénfilividuals, which, in turn, have higher produi. We used two ranking
systems as a means of determining habitat qualitalf lakes containing PFP lands (Evers et. aD200 One was a
guantitative exercise based on a simple rankingesythat provided a matrix with a final index ratinAll territories that
contained territorial pairs of Common Loons weneked according to the parameters defined in Appebdif Evers et. al
(2000a). Each territory received a ranking valueslach parameter via information gathered frotd fserveys. These values
were then summed for each territory and then dd/iiolethe number of points used in the analysistmant for parameters
that lacked information. Thus, missing informatatid not negatively impact a territory being evadgh This quantitative
rank outline was then reviewed by the authors atefjrated with their qualitative review. The qtatlve ranking was based
on our professional judgment of breeding habitalityy The quantitative and qualitative aspectthif ranking exercise were
then designated into three categories of breedabgdt quality: (1) high, (2) moderate, and (3) lowerritory-specific
rankings from Evers et. al (2000a) have been plagedurther refined categories in this reportl{®w, Low, Mod-Low,
Mod-High, High, X High) and have been geo-referehiceFigures 4-9. Ranks assigned in Evers et@)@a) in combination
with the lake classification system presented is tport are currently used to prioritize survag ananagement efforts.

Determination of loon territories

Territories were observed until the nesting stafubie pair could be determined. We also documetttedehaviors
exhibited by each member and mapped the locatidimeabons within the territory. This mapping prduee enabled us to
define territory boundaries throughout the courfséa® season (i.e., covering pre-nesting, nestind, post-nesting territory
use by established territorial pairs). On-site obsions varied in length from a few minutes teea hours. The amount of
time spent was typically related to weather condgiand loon behavioral states (e.g., if we imntetlizonfirmed both
members of a pair and one individual was incubatiagvould move on to the next territory). The preseof potential
predators and other species of interest were redoRI staff monitored known territorial loon pamnce a week for the
duration of the survey (i.e., through the end ofst). Lakes with no loons or non-territorial paimsre visited less often so
that nesting attempts and courtship behavior oimééfterritories could be more closely monitored.

Mapping of territories

Each territory was mapped and PFP lands delinéateders et al (2000a) using DeLor®&-D TopoQuadd . This
program enabled us to measure the area of eadbrgrthe amount of linear shoreline that couldgmtially be used for
nesting, and the percentage of PFP shoreline. Aéteh territory was mapped and defined, we crem&@D-foot (90-m) buffer
zone that was based on the shoreline area encamgp#ss loon’s territory. This buffer zone providasiple area to protect
nesting loons from possible encroachment. All infation and measurements taken from this softwargram were at the
highest magpnificatiohpossible.

Determining water quality

The water quality within most territories was measifor pH, apparent color, and clarity and preséim Evers et al.
(2000a). Samples were taken from the center ohdédfioon territories. The pH was measured usingadigH meters
(pHTestr D) and apparent color was tested with Hadolor test kits. Lake samples were measured adormjor gradient to
provide us with an indication of the amount of dised organic carbon (DOC) within each territorjieBe two tests enabled
us to ascertain general water quality and poterglationships with elevated MeHg availability (Broll et al. 1995). For
example, Meyer et al. (1995) found lakes with apbl3 to contain breeding adult and juvenile loaith 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. Clanitgs indicated with a secchi disk using protoceeatoped by the Maine
Department of Environmental Protection’s Volunteake Monitoring Program. The disk was lowered uibtitas out of sight,
brought back into view, then lowered again. Thethrirom the disk to the water level was then rdedrin meters. Barr
(1986) and others have related loon foraging efficy and overall habitat quality to water clarity.

215-1 level, DeLorm® Topo-Quad® .
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Results

The following synopsis is a territory-by-territorgview of loon occupancy, reproductive success,gamtral lake
and territory information. Lakes are ordered alpdtically within tiers and by regions. We presEiet 1 and 2 lake
information in a qualitative and quantitative fotrfar each territory. Qualitative information isgided from 2004 only;
further information for each territory can be foundrevious reports. Tier 3 and 4 lakes are prieskin a qualitative
chronological format that can be used to assegs bomd short-term status and trends of loon am&/ibn water bodies. Aerial
and ground surveys offer varying levels of datalgfon. Because of this, data reported for aipalar lake depends on 1)
the survey method used (aerial, ground or both)2nte intensity of the survey (based on tiergifastion). Data are
presented by lake, with multiple territories befingt listed under a lakewide summary (if availgbl&aine’s unique lake
identification number (MIDAS), lake size, surveygyand tier classification are presented for eaké.| The percentage of
each territory protected by PFP land is given fmteTier 1 & 2 territories and mapped in Everslef(2001aJ.

CHART CODE: TP=Territorial Pair; NP=Nesting Pair; C H=Chicks Hatched; CS=Chicks Survive; NF=Nest Failue

RANGELEY LAKES REGION

Tier 1 Lakes

Tier 1 Lakes are those lakes on which breedingitictias been reliably confirmed during any onehef past four years.
These lakes must be occupied by a territorial plioons and show some evidence of nesting activity

1. Big Beaver Pond - Lakewide Summary
MIDAS # 3310,

179 acres (72 ha)

Ground Survey, Tier 1

Year | TP | NP| CH| CS| NH
2000 2 0 0 0 0
2001 2 1 1 0 0
2002 2 0 0 0 0
2003 1 1 0 0 1
2004 1 0 0 0 0

2004 Productivity Summary: A single pair occupied the traditional West gfuds) territory of Big Beaver this season. A
single loon and occasionally another visiting legere observed in the East (Cabins) territory. Thesas did not display
territorial behavior and were considered a tramsél pair rather than a territorial pair. No negtattivity was observed on
either territory.

Comments: Big Beaver is a 179-acre (72 ha) pond in T4 Rad®loway Township). Access to this pond is vanjted, as
there is neither a boat ramp nor an obvious tradHeading to the pond. With owner permissionaagessed it by crossing
the private property of one of the four camp owrmrshe pond. Both traditional loon territories @ompletely surrounded by
PFP lands on this isolated pond. High qualityinggtabitat is abundant, including two small islarehd several small,
protected coves. Current and historical nestiriyicis evident.

® The percentage of territory protected cannot hierdened for tier 3 and 4 lakes due to the lacloof territory fidelity on
these waterbodies.
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1A. Big Beaver — West (Islands)
100% territory protected

Year | TP | NP| CH| CS| NH
2000 1 0 0 0 0
2001 1 1 1 0 0
2002 1 0 0 0 0
2003 1 1 0 0 1
2004 1 0 0 0 0

2004 Productivity Summary: An unbanded pair was consistently observed throuigthe season but did not attempt to nest.
A raft was floated but never used.

Comments: This pair frequents the northwestern cove ondke, including the island. High quality nestingpitat is
abundant.

1B. Big Beaver-East (Cabins)
100% territory protected

Year | TP | NP| CH| CS| NH
2000 1 0 0 0 0
2001 1 0 0 0 0
2002 1 0 0 0 0
2003 0 0 0 0 0
2004 0 0 0 0 0

2003 Productivity Summary: A single and occasional second loon was obseanvte territory this season. The loons did
not display territorial behavior and were therefolassified as a transitional pair.

Comments: Previous pairs frequented the area in front efdhbins and to the east. An abundance of quaditing habitat
is available.

2. Cranberry Pond
MIDAS #3314

100% territory protected
106 acres (42 ha)
Ground Survey, Tier 1

Year | TP | NP| CH| CS NF
2000 1 1 2 1 0
2001 1 1 0 0 1-MP
2002 1 1 1 0 1-U
2003 1 0 0 0 0
2004 1 1 1 1 0

2004 Productivity Summary: The female banded in 2000 returned with an unbdmadale this season. The pair nested and
successfully hatched one chick in the beginningubf. The chick was observed on the last survey and likely fledged
from the lake (chick was 7+ weeks of age).
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Comments Cranberry Pond is a 106-acre (42 ha) water bochted in the Magalloway Plantation Township. sTihond is
quite difficult to access and there are no pulthds. Because of public access limitations, ttank on this lake are
infrequently disturbed or encountered by humaniser& are only two camps on the pond, which areiédcan opposite shores
at the south end. One camp is set back from therywahile the larger one is along the shoreling laais a dock. Residents do
not currently use powered motors. Quality shoeefiesting habitat on this pond is abundant, esibetighe northwestern

end of the lake, which is abutted by an extengiragnum bog mat (this is likely linked with the I@i of 5.89 recorded on
this lake). Many sections of the shoreline ar&yocThere are no islands on Cranberry. PFP laod®und the entire pond.

3. Little Beaver

MIDAS #3312

100% territory protected
50 acres (20 ha)
Ground Survey, Tier 1

Year | TP | NP| CH| CS NF
2000 1 1 0 0 2-HD
2001 1 1 1 0 1-UP
2002 1 0 0 0 0
2003 1 1 2 0 0
2004 1 0 0 0 0

2004 Productivity Summary: The banded pair (2003) occupied the Little Bedeattory this season, but no nesting attempts
were observed.

Comments: Little Beaver is a small, 50-acre (20 ha) pond fedan Fish Pond Road in the Magalloway Plantation
Township. Access is limited; however there are yrawats in the woods along the lake perimetercatitig relatively
frequent public use. The access road leads toeRidjtbut the pond is not easily found. Lake uaeggelatively common
and consist of local anglers. The pond has twopsawne of which is set back from the water atthst end while the other
is on the southeast side.

4. Kamankeag Pond
MIDAS # 3954

100% territory protected
40 acres (16 ha)
Ground Survey, Tier 1

Year | TP| NP| CH| CS NF
2000 1 1 2 2 0
2001 1 1 1 1 0
2002 1 1 1 0 1-l
2003 1 1 0 0 1
2004 1 1 0 0 1-UP

2004 Productivity Summary: The banded Kamankeag pair from 2001 returned fo tigrgitory and nested again this season.
The pair built a nest and laid one egg on a sdagthe shoreline on the northwest side of the pakumproximately two
weeks into incubation, the egg was predated, betggshells or egg was found. The pair was lastrobs on August'3

Comments: This 40-acre (16 ha) pond was one of the smalleaimied water bodies of those surveyed on PFP lands
Located in the Davis Township, a gate owned andatpé by Seven Islands Land Company restricts adoehis lake and
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therefore human use/disturbance is primarily liohite members of the Kennebago Lake Associatiore tho private camps
on the lake also have gates. We speculate tlsp#ii uses John’s Pond and the north end of Mookeieguntic for
foraging.

5. Kennebago Lake — Lakewide Summary
MIDAS #2374

1,700 acres (680 ha)

Ground Survey, Tier 1

Year [ TP | NP | CH| CS| NF
2000| 3(6)] 1(5) 0(1Jo@)| 1(5)
2001 3(6) 2@ 1(4) 12 1@
2002| 3(6)] 0(1) 0(0) 0(0) o0(0)
)
)

2003| 3(6)] 0(1) O() oO(O O
2004| 3(6)] O(1) O() O(O O0(
* Numbers in parentheses represent lakewide prodiyotlata (regardless of PFP land protection).

2004 Productivity Summary (lakewide): Six territorial pairs occupied Kennebago Lake #gason, including the pairs with
territories abutting PFP-lands: Blanchard Cove,degcand Upper Skedaddllone of these three target territories supported a
nesting pair of loons in 2004.

Comments: Kennebago Lake is a 1,700-acre (680 ha) water bomd#ited in western Maine (T3 R4 and T3 R3). Lacke
gates minimize human activity. Kennebago is a dek, reaching depths of 116 feet (35 m). Wittahandant supply of
natural and stocked fish, private access, and adeaesting areas, it provides exceptional looritéiabA dam owned and
operated by Kennebago Hydro affects water leveltherake, creating relatively minor (<6”) fluctia@is throughout the
season. Six loon territories were observed on Kbago Lake during the 2000, 2001, 2002, and 208&ding seasons, three
of which bordered PFP-land: Blanchard Cove, Loadge, Upper Skedaddle.

5A. Kennebago - Blanchard Cove
28% territory protected

Year| TP| NP| CH CS NF
20001 1 | 1 0 0 1-
2001 1 | 1 1 1 0
20021 1 | O 0 0 0
2003 1 | O 0 0 0
2004 1 | O 0 0 0

2004 Productivity Summary: An unbanded pair occupied the territory this eaasdNesting activity within the Blanchard
Cove territory was not observed.

Comments: The Blanchard Cove territory is located at the Iseut end of Kennebago Lake within Davis Townshijhe
territory’s seclusion and associated island proviidg quality breeding habitat.
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5B. Kennebago — Lodge
100% territory protected

Year| TP| NP| CH CS NF
2000 1 | O 0 0 0
2001 1 | O 0 0 0
2002 1 | O 0 0 0
2003| 1 | O 0 0 0
20041 1 | O 0 0 0

2004 Productivity Summary: An unbanded pair occupied the territory this seabl@sting was not observed.

Comments: The Lodge territory is located on the western sludi€ennebago Lake, within Davis Township. The ged
territory has a deep cove with average nesting dppities. The area of the loon territory alsopsonts steady fishing
pressure that may hinder nesting success. Hiator@sting status prior to 2000 is unknown. Thir@shoreline in this
territory consists of PFP-land, however the lack ofsting island and scarcity of mainland nedtatgjtat lowers the quality
of this territory.

5C. Kennebago - Upper Skedaddle
100% territory protected

Year| TP| NP| CH CS NF
20001 1 | O 0 0 0
2001 1 | 1 0 0 1- UR
2002 1 | O 0 0 0
2003| 1 | O 0 0 0
2004 1 | O 0 0 0

2004 Productivity Summary: An unbanded pair occupied the territory this seastvie floated a raft in the isolated cove that
contained the 2001 nest site. Nesting was notreeden the territory this season.

Comments: The Upper Skedaddle territory is located alongethstern shore of Kennebago Lake, within Davis Twms
Quality nesting habitat exists along the shorefiva is wholly Pingree-land. This area has minimahan activity.
Traditional nesting status prior to 2000 is unknoviixcept for the lack of available islands, thppears to be a high quality
breeding territory.

6. Mooselookmeguntic Lake — Lakewide Summary
MIDAS #3302

16,300 acres (6,520 ha)

Ground Survey, Tier 1

Year| TP | NP | CH| CS| NF
2000| 1(20)] 1(10f o] o(l) 1(1B)
2001| 1(21)] 0(14] 0@)| o0() 0(10)
2002 1(19) 1(12] 1(3)] 1@ 0O
2003| 1(19)] 0(10f 0(7)] 0(2) o0 (10)
2004| 1(20)) 0(11] 0(12) 0@B) O0(5

* Numbers in parentheses represent lakewide prodiyotlata (regardless of PFP land protection).
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2004 Productivity Summary (Lakewide): Of the 20 recognized territories on Mooselookmeigurdike during the 2004
season, two are within PFP lands: Cupsuptic Rimdr@old Brook. Rafts were again floated in bothitieries this season.
The banded male from the Cupsuptic River terri{@300, 2001, 2002) and an unbanded female, occiyuittdthe Cold
Brook territory and the Cupsuptic River territoyaén in 2004. The pair was frequently observeddorg within the
Cupsuptic River territory early in the season atad wore frequently observed in the traditional (@ddok territory later in
the season. Nesting was not observed in eithgititraal territory this season.

Comments: Mooselookmeguntic Lake is a large, 16,300-acre2@®fa) dam-controlled reservoir, located in thetems
portion of Maine (T4 R2 and T4 R1) (Figure 4). n&w license by the Federal Energy Regulatory Casion for FPL
Energy Maine Hydro includes management guidelihaswill improve loon-breeding habitat (see introtion to Richardson
Lake for a more thorough explanation). It held@n territories during the breeding season in 2@00in 2001, and 19 in
2002 and 2003 (BRI, unpub. data). Two of thesgtdgies border PFP-land: Cupsuptic River and (idok. Although a
nearby public boat launch site and highly fluctngtivater levels reduce successful loon producti@nfeel that education
signs, the abundance of available nesting halitat,active loon management (using rafts) mandatdtEflRC compensate for
these stressors. Water quality was not found ta liiting factor on Mooselookmeguntic Lake.

6A. Mooselookmeguntic - Cold Brook
34% territory protected

Year| TP| NP| CH CS Nk

2000 0| O 0 0 0
2001 0| O 0 0 0
2002| 1*| 1 1 1 0
2003 1*| O 0 0| O
2004 1| O 0 0| O

* The banded male from the Cupsuptic River teryit@®000, 2001) and an unbanded female occupiedthetlRupsuptic River territory and
the Cold Brook territory.

2004 Productivity Summary: The banded male returned with an unbanded fem&@Q04. The pair occupied both traditional
territories of Cold Brook and Cupsuptic River. Tgar was frequently observed in both areas, buhdicattempt to nest.

Comments: The Cold Brook territory is located along the namtist shore of Mooselookmeguntic Lake, within T4 R2.
Although the territory has been unoccupied in résenveys, previous surveys conducted for Centrahigl Power Company
reported a consistent territorial pair in the ai@#e of the individuals was banded). The territoaig ample loon nesting
habitat, and two camps lie on its northwesternehdthe territory encompasses an area that is sjuithow (one meter or
less), thereby restricting boating activities. Wel that this is a fairly high quality loon teoiy due to its territory
configuration, noted minimal human disturbance histbrical nesting success.

6B. Mooselookmeguntic - Cupsuptic River
82% territory protected

Year| TP| NP| CH CS NF
2000| 1 1 0 0 1-y
2001 1 1 0 0 0]
2002| 1| O 0 0| O
2003| 1*| O 0 0| O
2004 1*| O 0 0| O

* The banded male from the Cupsuptic River teryit@®000, 2001) and an unbanded female occupiedthetlRupsuptic River territory and
the Cold Brook territory.

2004 Productivity Summary: (See Cold Brook 2004 Productivity Summary)
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Comments: The Cupsuptic River territory is located in thetheast portion of Mooselookmeguntic Lake, withiney
Cupsuptic Township. This territory consists of gstional loon habitat. Abundant coves and vegmtatittle development,
and minimal human activity provide for an idealnaerritory. Historical nesting has been documemte this territory; in
two of the past seven years young were produced, (Bfpubl. data). PFP land comprises 82% of tluzedime.

7. Richardson Lake — Lakewide Summary
MIDAS #3308

7,100 acres (2,840 ha)

Ground Survey, Tier 1

Year TP NP CH Cs NF
2000 | 7(13) 709)| 3(6) 1(2)| 5@
2001 | 7 (16) 3(7)| 4@14) 1(1) 3(d
2002 | 7 (15) 6 (11) 7(10) 3@4) 510
2003 | 7(14) 7(11y 10(11)| 6(6) 4(9
2004 | 7 (15) 609 | 30 1) 4(8)
Figures in parentheses represent lakewide prodiyctista (regardless of PFP land protection).

2004 Productivity Summary (Lakewide): Fourteen territorial pairs were present on Ridkan Lake this season (BRI,
unpubl. data), seven of which occupied PFP-proteleteds. Six of the seven (86%) pairs on PFP-lands nestdhing a
total of three chicks, and incurring four nestdedéls. One of the three (33%) chicks fledged frdtR4protected territories in
the 2004 season.

Comments:Richardson Lake is a large, 7,100-acre (2,8404w9rvoir, occupying three different townships, (Ricistown,
Magalloway PLT, and Township C). A total of 14asished loon territories, including seven abutfiteP lands, were
monitored weekly for loon activity in 2003. Ricklaon Lake is dam-controlled, causing the waterl$eteefluctuate
throughout the loon’s breeding season. In geneskr level fluctuations are known to severelgetffCommon Loon nesting
success. Entities that own dams on lakes in Maieainder certain legal requirements by the Fedsraigy Regulatory
Commission (FERC) to mitigate impacts of their wat@nagement strategies. For the past six yeRisHaergy Maine
Hydro and BRI have worked together to mitigate logproductive impacts on nearby reservoirs, incigdhziscohos Lake
and Flagstaff Lake. In 2003, Richardson and Mamseheguntic Lakes were under a similar FERC licghaestipulates the
need for using artificial rafts in an effort to tex the loss of loon nests to water level fluctwragi Six rafts, each containing
an avian guard, were floated within six of the seR&P-protected territories in 2003. Four raftsenesed lakewide, all
within PFP lands. Territories containing PFP langse responsible for hatching 91% (10/11) and filegl$0% (6/10) of the
young on Richardson Lake in 2003. Even with regdtawdowns, clarity is adequate for loon foragiing., >1.5m), and prey
abundance does not appear to be limiting. Thentiatdor human-related impacts on productivithigh on Richardson Lake
given the boat launch at Mill Brook and the largenier of campsites on the lake (The Pingree faamly the State of Maine
Bureau of Public Lands owns all of the campsiteRatardson Lake, which are managed by South Armpggaounds). The
sheer size of the lake, however, buffers someisfitipact. Predation and intra-specific pressaresconsidered to be the
most limiting factors on Richardson.

7A. Richardson - Beaver Islands
100% territory protected

Year| TP| NP| CH CS NF
2000| 1 1 0 0 1-D
2001 1 1 0 0 2 —Int, U
20021 1 | O 0 0 0

2003| 1 1 1 0 0

2004 | 1 1 0 0 1-U
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2004 Productivity Summary: An unbanded pair occupied the territory this yeBine pair nested on the raft, which was
floated in the cove of the southern most islantie pair was observed incubating one egg for at B&adays before the egg
disappeared. The cause of nest failure is unkntiveme were no signs of egg or eggshells.

Comments: The Beaver Islands territory is located in the madst portion of Richardson Lake, within T4, RiheTentire
shoreline consists of PFP-land. This territorymrts high quality loon habitat, including fouraslds and two deep, secluded
coves. Human activity is moderate in this areaca3ional boaters and campers frequent the areatwio largest islands
have campsites and seasonal cabins. Traditiostihgeand hatching success have been documentsik fof the past eight
years in this territory. Intra-specific intrusioae commonly seen in this territory and may bersiderable limitation on
productivity.

7B. Richardson - Carry Cove
100% territory protected

Year| TP| NP| CH CS NF
2000| 1 1 0 0 1-APR
2001| 1 1 2 1 1-URA
2002 1 1 2 1 2-U
2003| 1 1 2 2 1-AB
2004 | 1 1 2 1 0

2004 Productivity Summary: The banded pair from 2002 returned to the territbiy season. The pair nested on the raft and
was successful in hatching two chicks. One of thieks disappeared at approximately 4 weeks of dge remaining chick
survived to fledge from the lake.

Comments: Carry Cove is located in the southern portion aff@rdson Lake, along the west shore. The entineebhe
consists of PFP land, which contains twelve canvps,of which are easily seen from the water. Tdretbry provides high
quality nesting habitat in each of the four smalles that comprise this territory. The area is enatkly developed with
minimal to no boating activity. Historical nestiagtivity has been documented in this territory.

7C. Richardson - Cranberry Cove
100% territory protected

Year| TP| NP| CH CS NF
2000 1 | 2 2 0 0
2001 1 | O 0 0 0
2002| 1 1 1 0 0
2003| 1 1 2 0 1-y
2004 1 | O 0 0 0

2004 Productivity Summary: An unbanded pair occupied the territory in 2004e Phir was consistently observed near the
island at the entrance of the territory but did atémpt to nest.

Comments: Cranberry Cove is located along the west shorbefipper portion of Richardson Lake (T4 R1). Tdreitory
contains no campsites or houses. Cranberry Caxgdas high quality nesting habitat for loons. Toee is a large, shrubby,
isolated area, with little to no human activity.rgga floating sphagnum-sedge bog mats across muttie @ove provide high-
quality nest sites protected from mammalian predat®ue to the shallowness of the cove’s entraih¢edifficult to

maneuver a boat into the nesting cove, which Ig fidwatered by the end of a typical seasonal doswad The loons
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traditionally nest within a remote area of the came have produced young in seven of the past gaghrs. The entire
shoreline consists of PFP-land. An active Baldl&aest is located across the lake from Crant@omne.

7D. Richardson - Fish Brook
47% territory protected

Year| TP| NP| CH CS NF
2000| 1 1 0 0 1- AR
2001 1 | O 0 0 0
2002 1 1 0 0 1- UR
2003| 1 1 0 0 1-U
2004 1 1 0 0 1-l

2004 Productivity Summary: An unbanded pair occupied the territory this yeline pair nested on a natural site located on
the eastern side of the mouth of Fish Brook. Téwt nontained two eggs and failed due to an inereawater levels during
late June-early July. The raft was again floateBish Brook and was not used.

Comments: The Fish Brook territory is located in the northtyesrtion of Richardson Lake, within T4 R1. It ¢cams two
camps and no campsites. Fish Brook has high guatin breeding habitat, including abundant nessites, minimal human
activity, and isolated nursery coves. Approximatl% of the territory is abutted by PFP-land.

7E. Richardson - Halfmoon Cove
100% territory protected

Year | TP| NP| CH| CS NF
2000| 1 1 0 0| 2-MH
2001 1 1 2 1] O
2002| 1 1 2 2] 1-U
2003| 1 1 1 0| 1-AB
2004| 1 1 1 ol O

2004 Productivity Summary: The banded pair from 2002 returned to the Halfmoritory this season. The pair nested on
the raft and successfully hatched the single eguidhJuly. The chick was never observed but edbflagments and an egg
membrane were found at the nest site, indicatisgcaessful hatch. The chick appeared to have édiahd quickly
disappeared.

Comments: Halfmoon Cove is located in the middle portion aérdson Lake, along the west shoreline (T4 Rhere are
two campsites (owned by the Pingree family and meaddy the South Arm campground) within the teryitdout no camps.
This territory is a series of four small coves,hnadequate nesting habitat along much of the sherelThe shoreline consists
entirely of PFP land. Halfmoon Cove provides higiality nesting habitat for loons although predatiwessure over the past
few years appears to be significant. High usdeftivo campsites in the northern end of the teyriboay increase human
disturbance and predation pressure on this pair.
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7F. Richardson - Narrows
53% territory protected

Year| TP| NP| CH CS NF

2000 1 0 0 0 O

2001| 1 0 0 ol O

2002 1 1 0 0| 1-U

2003| 1 1 2 2| 0

2004 1 1 0 0| 2-UP,AH

2004 Productivity Summary: The banded pair from 2003 returned to the territhiy season. The pair attempted two nests
on the raft, both resulting in nest failure. Og &vas laid during the first nest attempt and apzbso have been predated.
Eggshells and egg contents were found in the n@se egg was laid during the second nest attentptvas later found
abandoned in the nest. The reason for abandorgmenknown.

Comments: The Narrows territory is located in the southgontion of the lake, found in T4 R1. The territ@mgntains two
camps and four campsites. The entire west sha@nprised of PFP-land. With the addition of f flaated within the
secluded cove along the west shore, the Narrowitorgrsupports adequate nesting habitat. Howaweich of the territory is
comprised of a narrow stretch that sustains heawayifg activity throughout the loon’s breeding sgas

7G. Richardson - Rocky Cove
100% territory protected

Year | TP| NP| CH| CS NF
2000| 1 1 1 1 0
2001 1 0 0 0 0
2002| 1 1 2 0 0
2003| 1 1 2 2 0
2004 1 1 0 0| 1-UH

2004 Productivity Summary: A banded female (originally banded in the Beavkmid Territory in 1996) and an unbanded
male occupied the territory this year. The pasted on a raft, laying two eggs in early June. ¢ attempt failed
approximately two weeks into incubation. It appgetiie nest was predated. One whole egg and apage of eggshell from
the second egg were found in several feet of weekaw the raft. It appears one egg was predatddrensecond egg knocked
out of the nest. The pair did not attempt to renes

Comments: The Rocky Cove territory is located on the naehtern shoreline of Richardson Lake, within T4 Riie
territory contains no campsites or houses. Thieeesihoreline is PFP-land. This territory consadtene large, rocky cove,
with very little human activity (because of the kpsubstrate) and no development. Traditionalings$tas been documented
in this territory in four of the past seven years.
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8. C Pond

MIDAS #3278,

100% territory protected
173 acres (69 ha)
Ground Survey, Tier 1

Year| TP| NP| CH CS NF
2000| 1 0 0 0 0
2001 1 0 0 0 0
2002 1 1 1 1 0
2003| 1 1 2 2 0
2004 1 0 0 0 0

2004 Productivity Summary: The banded male (2003) and an unbanded femalgigctthis territory for the season. No
nesting attempts were observed. There were twodatrbirds present for the entire season and Watels were extremely
high during the nesting season, which could haeggnted nesting.

Comments C Pond is a 173-acre (69 ha) pond located irCti®wnship (T4 R1); it is entirely surrounded dyFPlands.
The pond has an abundance of quality nesting halfitam sandy beaches found throughout the pondarshy hummock
habitat at the west end. The eastern end hasky sboreline and is quite shallow. There are famigs. The gate on
Mountain Brook, which is owned and operated by 8dstands, restricts access. There are severgicamthe pond;
however it appears nesting habitat is minimallyudtsed. For the last few years, there has beairapnesting Peregrine
Falcons Falco peregrinuson C Bluff, the large rock face that overshaddiweseastern end of the pond. We consider
C Pond as providing high quality nesting habitatiémns, largely because of the lack of developragt private access.

EAGLE LAKE REGION

Tier 1 Lakes

9. Caucomgomoc Lake — Lakewide Summary
MIDAS # 4012

5,081 acres (2,007 ha)

Ground Survey, Tier 1

Year| TP| NP| CH CS NF
2000 2 2 1 0| 1-D
2001 2] O 0 0| O
2002 2 1 0 0| 2-AH
2003| 2 1 0 0| 1-UR
2004 2| O 0 0| O

2004 Productivity Summary (Lakewide Summary):Both pairs (East and West) returned to their redpeterritories during
the 2004 season, with neither pair attempting &i.nBoth pairs occupied the territories throughbetseason but no nesting
was observed. A raft was floated in each territhiy season and neither was used.

Comments: Caucomgomoc Lake, located in the southern portfdri7dR15 and T7 R14, containing two territorial izaof
loons. These pairs are designated as Caucomgonsb@iichCaucomgomoc-West. There is a campgrouthek idVest
territory, which in the past has had substantial U#is lake is dam-controlled and the associatedfdot (<1m) drawdowns
may limit nesting success. The Caucomgomoc Lake (@amently owned and operated by Brascan) is atlgrender FERC
review, which will likely influence water level magement and loon productivity on the lake in therieL Potential predators
on Caucomgomoc Lake are deemed high, with a paesifient Bald Eagles, Herring Gulls and raccooasent.
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9A. Caucomgomoc —East
100% territory protected

Year | TP | NP| CH| CS§ NF
2000 1 1 0 0| 1-D
2001] 1 0 0 0| O
2002 1 1 0 0| 2-AP
2003 1 1 0 0| 1-UPR
2004 1 0 0 0] O

2004 Productivity Summary: An unbanded pair occupied the East territory thassn. The pair was consistently occupied in
the territory throughout the season but did na&rmafit to nest. Excellent nesting sites are avalahblthe islands but heavy
camping activity may deter nesting activities. ait was floated in this territory for the season.

Comments: Water quality and nesting habitat in this territappear to be suitable; island nest sites als¢ tmammalian
predation.

9B. Caucomgomoc — West
100% territory protected

Year| TP| NP| CH CS§ NFk
2000 1 1 1 0 0
2001| 1 0 0 0 0
2002 1 0 0 0 0
2003| 1 0 0 0 0
2004 1 0 0 0 0

2004 Productivity Summary: An unbanded pair occupied the West territory teissen. The pair was consistently occupied
in the territory throughout the season but didatt#mpt to nest. Excellent nesting sites are abkglon the islands but heavy
camping activity may deter nesting activities. aikt was floated in this territory for the season.

Comments:Islands existing in the territory support adequasting locations, providing the water level rersaionstant. A
popular campsite and public boat launch near tkepr@vides increased potential for human distutbarHuman disturbance
was considered to be a potential limiting factarrfesting activities this season.

10. Chandler Pond
MIDAS # 2834

63% territory protected
125 acres (50ha)
Aerial Survey, Tier 1

Year| TP| NP| CH C§S NF
2000] 1 1 2 0| O
2001 1] O 0 0| O
2002] 1 1 0 0| 1-y
2003 - - - - -
2004 1] O 0 0| O

2004 Productivity Summary: A territorial pair occupied Chandler Pond in 2004voTaerial surveys were conducted on 25
June and 22 September. A pair was observed for ®avey and did not produce any chicks.
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Comments: This is a narrow 125-acre (50 ha) pond locatetherborder of T7 R10 and T8 R10, with the northveestion of
the pond abutting PFP land. It does not contaynnesting islands. Access to the pond is diffiemitl lacks a public boat
launching facility.

11. CIiff Lake (not including Twin Lake) — Lakewid&ummary
MIDAS# 2780

406 acres (162 ha)

Ground Survey, Tier 1

Year| TP| NP| CH C§S NF
20000 2| O 0 0| O
2001 1] O 0 0| O
2002 2 2 1 1] 1-U
2003 2| O 0 0| O
2004| 2 2 0 0| 2-UR

2004 Productivity Summary (Lakewide): Two unbanded territorial pairs occupied Cliff Lake2004. A pair occupied each
traditional territory (North and South). Both maattempted to nest this season and failed butrmemested. A raft was
floated in the North territory for the first timki$ season and was not used.

Comments: Cliff Lake isa 406-acre (162 ha) lake located in T9 R12. mta@imed two territorial pairs of loons in 2003. A
peninsula near the middle of the lake separatesvhelocumented territories. With a maximum degtb®feet (19.6 m),
Cliff Lake has the volume to support a large pragebfor feeding loons. Development consists ofdaluins, a frequented
public boat launch, and a campsite at its soutbeasip. Cliff Lake does experience a fair amourtiaman activity through
fishing, boating activities, and camping. Overg@liff Lake supports suitable habitat for Common heo

11A. Cliff-North
100% territory protected

Year| TP| NP| CH C§ NF
20000 1] O 0 0 0
2001 0] O 0 0 0
2002 1 1 1 1 0
2003 1| O 0 0 0
2004| 1 1 0 0| 1-UR

2004 productivity Summary: An unbanded territorial pair occupied Cliff Pond+i¥othis season. The pair nested in early
June, laying two eggs in a nest located on andsldrhe eggs disappeared in mid-June but therenwawidence of predation
or human disturbance. The pair did not attempcasd nest.

Comments: Adequate nesting habitat exists among the islandsbng the shoreline of this territory.
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11B. CIiff- South
100% territory protected

Year| TP| NP| CH C§ NF
2000 1 0 0 0| O
2001 O 0 0 0| O
2002 1 1 0 0| 1-U
2003| 1 0 0 0| O
2004 1 1 0 0| 1-UH

2004 Productivity Summary: An unbanded territorial pair occupied Cliff Ponde@othis season. The pair nested in early
July, laying one egg in a nest located on an islafite egg disappeared in early August and thesenwaevidence of
predation or human disturbance. The pair did ttetigpt a second nest.

Comments: The South territory contains suitable habitat fadaling loons. Frequent use of the territories ite@nd public
boat launch could be a deterrent to loon nestitigiges.

12. Daggett Pond
MIDAS# 4006

461 acres (184 ha)
Ground Survey, Tier 1

Year| TP| NP|] CH CS NF
2000| O - - - -
2001 O - - - -
2002| O - - - -
2003 1 1 1 1 0
2004 1 1 0 0| 1-UH

2004 Productivity Summary: An unbanded pair occupied Dagget Pond in 2004 nditianal pairs of loons were observed in
2001 and 2002, but this is the second year a ptablshed a territoryThe paimested on a natural hummock and laid two
eggs during the first week of July. Both eggs jgiisared in mid July and there was no evidenceaxfgiion or human
disturbance. The pair did not attempt a secont nes

Comments: Daggett Pond is a 461-acre (184 ha) waterbodyddda T7 R14. It contains suitable water depth,auian
predation is a potential limiting factor for loonogluctivity because of an active Bald Eagle neatlmg Transitional loon
pairs wereobserved in 2001 and 2002. Due the presenceesfitotial pair and their overall reproductive sess in 2003,
Dagget Pond was moved from a tier 3 to a tier &.lak

13. Little Shallow
MIDAS# 2868

100% territory protected
308 acres (123 ha)
Ground Survey, Tier 1

Year| TP| NP| CH CS NF
2000 1 0 0 0 0
2001| 1 0 0 0 0
2002 1 1 1 1 0
2003 1 1 0 0| 1-Up
2004 1 1 2 2 0
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2004 Productivity Summary: An unbanded territorial pair occupied Little Shall®ond this season. The pair nested in late
June, laying two eggs in a nest located on the exiting island. The pair successfully hatched thicks during the middle
of July. Both of the chicks were observed on ##t survey visit conducted on 26 August, and tloeegbresumably fledged
from the lake (chick 4 weeks of age upon last suwisit).

Comments: Little Shallow is 308-acre (123 ha) lake locatedhie eastern section of T7 R14, and has limitedipabcess. A
small trail leading to its northern end is the matstious access point and appears to be rarelylspdople. A large nesting
island and emergent vegetation along the shorpliogéides ample suitable nesting/breeding habitaCfmmmon Loons.

14. Loon Lake (attached to Big Hurd)
MIDAS #4024

37% territory protected

1,140 acres, (505 ha)

Ground Survey, Tier 1

Year | TP | NP| CH| CS NF
2000] 1 1 0 0| 1-D
2001] 1 1 0 0| 1-D
2002] 1 1 0 0| 1-AH
2003] 1 1 2 11 0
2004 1 0 0 0] O

2004 Productivity Summary: The banded pair (2003) returned and occupied ¢nigdry for the season. No nesting attempts
were observed. There were three intruder birdsepitdsr the entire season and water levels weremely high during the
nesting season, which could have prevented nesting.

Comments:Loon Lake is located in T6 R15, between Big Hurd @aucomgomoc Lake. Its southwest side bordersl&teR
Public access and human development on Loon Lakbath limited. The lake does not contain a pufdiat launch. The
Loon Lake dam was inoperative during the 2001 @@PXeasons (the dam gates were welded open)jmgsala continuous
drawdown throughout the season. This lake wouldigeohigh quality loon breeding habitat, but thecfuations in water
levels makes nest sites highly susceptible to pimuland abandonment.

15. Lower Hudson
MIDAS# 1954

100% territory protected
108 acres (43 ha)
Aerial Survey, Tier 1

Year| TP| NP| CH C§S NF
2000] 1 1 1 0l O
2001] 1 1 - 1 0
2002| 1 1 1 1 0
2003 1] O 0 0l O
2004 1] O 0 0 O

2004 Productivity Summary: A territorial pair occupied Lower Hudson Pond in 2003vo aerial surveys were conducted on
25 June and 22 September. A pair was observeshfir survey and did not produce any chicks.

Comments: Lower Hudson Pond is H08-acre (43 ha) pond, located in the northerrieaf T10 R10. It does not have any
islands, but adequate nesting habitat exists owést end of the pond. Access is highly limite@ dlwthe absence of a public
boat launch and the limited development (one pimitampsite and one hunting/fishing camp) on thredp
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16. Mile Pond

MIDAS# 2982

100% territory protected
66 acres, (26 ha)

Aerial Survey, Tier 1

Year| TP| NP| CH C§S Nk
2000 1 - - 0 -
2001| 1 - - 0 -
2002 1 0 0 0 0
2003 1 1 - 1 -
2004 1 0 0 0 0

2004 Productivity Summary: A territorial pair occupied Mile Pond in 2004. Twerial surveys were conducted on 25 June
and 22 September. A pair was observed for easlegand did not produce any chicks.

Comments: This 66-acre (26 ha) pond is located in T8 R14e pbnd is not accessible by roads and containsimah
development. Due to the presence of a territpadl in four consecutive years and a chick produnetb03, we have moved
Mile Pond from a tier 2 to a tier 1 lake.

17. Mooseleuk Lake — Lakewide Summary
MIDAS#1990

422 acres (169 ha)

Ground Survey, Tier 1

Year| TP| NP| CH C§S NF

2000 2 1 0 0| 1-AP
2001 1] O 0 0| O

2002 2| O 0 0| O

2003 1 1 0 0| 2-U,AH
2004| 2 2 3 0] O

2004 Productivity Summary: A pair occupied the west end of the lake this seas@econd pair was present this year in the
west end. Each pair nested once, both hatchirkghiut no chicks fledged from the lake. A rafs\flaated in the East
territory this season.

Comments: Mooseleuk Lake (422 acres, 169 ha) is located i R2. Road access to this lake is one of the mifistudt in
the region; therefore public access and developarentimited. Heavy rains can flood streams andenadcess extremely
difficult. There is a North Maine Woods campsite ansingle commercial sporting camp at the southodithe lake. Also, a
previously existing log camp is currently beinguitbon the commercial lease, which is near thethidfaine Woods
campsite.

17A. Mooseleuk-East
100% territory protected

Year| TP| NP| CH C§S NF

2000] 1 1 0 0| 1-AP
2001 1] O 0 0| O

2002 1] O 0 0| O

2003] 1 1 0 0| 2-U,AH
2004 1 1 2 0| O
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2004 Productivity Summary: An unbanded pair occupied ttraditional East territory this season. The paiitla natural
nest among a marshy section of the territory amttieo eggs during the middle of June. The paircesgsfully hatched two
chicks during the middle of July, but none survitedledge. A raft was floated in this territoiyrfthis season and was not
used.

Comments: The historical (2000) loon nest site was locatedheneastern side of the only island on the lake2003, the
pair nested among the abundant mud hummocks, stelby emergent vegetation.

17B. Mooseleuk-West
100% territory protected

Year| TP| NP| CH C§S NF
20000 1] O 0 0l O
2001 0] O 0 0l O
2002 1] O 0 0l O
2003] 0] O 0 0l O
2004| 1 1 1 0 O

2004 Productivity Summary: An unbanded pair occupied ttraditional West territory this season. The paiiltta natural
nest among a marshy section of the territory amtddae egg during the middle of June. The paicsssfully hatched one
chick during the middle of July, but it did not give to fledge.

Comments: The western shoreline of the territory, consisthgmergent vegetation and mud hummocks, providiahde
nesting habitat for loons. However, unlike the Bastitory, the West territory lacks a nesting melawhich may limit loon
productivity.

18. Munsungan Lake — Lakewide
MIDAS# 4180

1,414 acres (566 ha)

Ground Survey, Tier 1

Year| TP| NP| CH C§S NF
2000| 2 0 0 0| O
2001] 2 1 0 0| 1
2002 2 1 0 0| 1-U
2003| 2 1 1 0| O
2004| 2 0 0 0] O

2004 Productivity Summary: Munsungan Lake contained two territorial pair@94. An unbanded pair occupied the
traditional Munsungan territory and did not attertgphest. A second unbanded pair occupied thditadl Little Munsungan
territory and did not attempt to nest. A raft vilasited in each territory this season and neithes used.

Comments:Located in the northeast section of T8 R10, theonitgjof this 1,414-acre (566 ha) lake is bordebgd®FP land;
exceptions are the northern tip of Munsungan aade#stern section of Little Munsungan. It has fenis, two campsites (on
the east/Little Munsungan end) and several boaiclasites. The size of this lake indicates thet @apable of sustaining two
or three territorial pairs.
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18A. Munsungan — Munsungan
100% territory protected

Year| TP| NP| CH C§ NF
2000 1 0 0 0| O

2001| 1 1 0 0| 1-Up
2002 1 0 0 0| O

2003| 1 0 0 0| O

2004 1 0 0 0] O

2004 Productivity Summary: An unbanded pair occupied the territory this seaswd did not attempt to nest. A raft was
floated in the territory this season.

Comments: The Munsungan territory was located at the nontleeid of Munsungan Lake. The northern sectionisf th
territory was outside PFP lands, however histomesst sites were reported on the southwesterngttlim PFP-lands.
Munsungan Lake is one of the deepest in the regeathing maximum water depths of 122 feet (371nishiRg activity is
frequent in the Chase Lake outlet for deepwatensaland brook trout.

18B. Munsungan — Little Munsungan
38% territory protected

Year| TP| NP| CH CS NH
2000 1 0 0 0 0
2001| 1 0 0 0| O
2002 1 1 0 0| 1-U
2003 1 1 1 0| O
2004 1 0 0 0] O

2004 Productivity Summary: An unbanded pair occupied the territory this seasud did not attempt to nest. A raft was
floated in the territory this season.

Comments: Suitable natural loon nesting habitat is limitedhe Little Munsungan territory. The lack of istEnand marshy
hummocks exposes nests to avian and mammaliantfmedd he most suitable natural nesting habitdhis territory consists
of a marshy cove located in the northwestern sectfdhe territory.

19. Poland Ponds
MIDAS# 2994

490 acres (196 ha)
Ground Survey, Tier 1

Year| TP| NP| CH CS NF
2000 O - - - -
2001| O - - - -
2002| O - - - -
2003 1 1 0 0] 1-Up
2004] 1] O 0 0 0

2004 Productivity Summary: An unbanded pair occupied the territory this seaswhdid not attempt to nest.

Comments: Poland Pond is a 490-acre (196 ha) lake contamisiggle island. Poland Pond’s extremely shall@ater depth
may be a limiting factor for breeding loons. Dadhe presence of a nesting pair of loons in 26@8and Pond was changed
from a tier 3 to a tier 1 lake.
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20. Rowe Pond
MIDAS# 4002

100% territory protected
250 acres (100 ha)
Ground Survey, Tier 1

Year| TP| NP| CH C§S NF
2000] 1 1 0 0| 1-AP
2001] 1 1 0 0| 1-D
2002] 1 1 0 0| 1-D
2003] 1 1 0 0| 1-AB
2004 1 1 0 0] 1-AP

2004 productivity Summary: An unbanded pair occupied Rowe Pdhid season. The pair nested naturally on a sstatid
during the end of May to the beginning of June.e@gg was laid and was lost to avian predatiore @dir did not attempt to
renest. A raft was floated on Rowe Pond this seasdnvas not used.

Comments: Rowe Pond is located on the northern end of Cauoamg Lake, in T7 R15. Attached to Caucomgomoc Lake
a narrow gap, Rowe Pond is affected by the Caucamogalam. The Rowe Pond pair has access to suitabting habitat
among the many islands and emergent vegetatiog #henshoreline. A single campsite exists on RoawdP With the
exception of significant water level drawdowns, Rd®ond contains suitable nesting habitat for loons.

21. Second South Branch - Russell Pond
MIDAS# 2988

100% territory protected

66 acres (26 ha)

Aerial Survey, Tier 1

Year| TP| NP| CH C§S NF
20000 0] O 0 0l O
2001 0] O 0 0l O
2002 1 1 1 1 0
2003] 0] O 0 0l O
2004 1| O 0 0 O

2004 productivity Summary: A territorial pair occupied Russell Pond in 2004. oTaerial surveys were conducted on 25
June and 22 September. A pair was observed for ®avey and did not produce any chicks.

Comments: Second South Branch, Russell Pond is a smallloshédke in the Russell Pond complex, located inRi8!
(others being Lower Russell, First South Branchseli$?ond, Middle Russell Pond, and Upper Russ®idy. It is a 66-acre
(26 ha) pond, abutted by wetland habitat on roughly of its shoreline. A newly established paicsessfully produced one
chick during the 2002 season. This lake was uggtdichm a tier 3 to a tier 1 lake in 2002 and stoamain a tier 1 for the
2004 season.
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22. Shallow Lake
MIDAS# 2876

100% territory protected
1,110 acres (444 ha)
Ground Survey, Tier 1

Year| TP| NP| CH CS§ NFk
2000 1 1 2 0 0
2001| 1 0 0 0 0
2002 1 1 0 0 1
2003 1 0 0 0 0
2004 1 0 0 0 0

2004 Productivity Summary: An unbanded pair occupied the territory this seaswhdid not attempt to nest.

Comments: Shallow Lake contains seemingly high quality nestiabitat for 1-2 territorial pairs. Difficult acee substantially
decreases the potential for human disturbancesreTdre many bog mats that are highly suitabléofon nesting/breeding.

23. Spider Lake
MIDAS# 2758

10% protected

890 acres (356 ha)
Ground Survey, Tier 1

Year| TP| NP| CH C§ NF
2000| O 0 0 0| O
2001| 1 1 2 11 0
2002 1 1 0 0| 1-UH
2003 1 0 0 0| O
2004 1 0 0 0] O

2004 Productivity Summary: One banded pair and two unbanded pairs occupidtbters on Spider Lake in 2004. Only one
of the pairs established a territory within conséion land. This pair did not attempt to nest.

Comments: Spider Lake is a deep lake, located in T9 R1Lkofitains adequate nesting habitat among its seigtaatls and
backwater areas. This large 890-acre (356 ha)daktains an active campground and public boat lunith several other
hunting/fishing camps on shoreline locations. Atingspair of Bald Eagles was observed on Spideeltak past two seasons.
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24. Twin Lake (attached to CIliff Lake)
MIDAS# 2780

157 acres (62 ha)

Ground Survey, Tier 1

Year| TP| NP| CH CS§ NF
2000| O - - - -
2001| - - - -] -
2002| O - - - -
2003 1 1 0 0| 1-y
2004| O 0 0 0] O

2004 Productivity Summary: No loons occupied this territory this season.

Comments: Twin Lake is a 157-acre (62 ha) waterbody locatet9 R12, connected to Cliff Lake. Until the prase of a
nesting loon pair in 2003, shallow water depthsentbought to be a limiting factor for breeding Isonmwin Lake has been
changed from a tier 4 to a tier 1 lake.

25. Upper Ellis
MIDAS# 2992

100% territory protected
163 acres (65 ha)
Aerial Survey, Tier 1

Year| TP| NP| CH CS§ NFk
2000 1 0 0 0 0
2001| 1 1 2 2 0
2002 1 1 1 0 0
2003 1 1 - 1 -
2004 1 1 - 1 -

2004 Productivity Summary. An unbanded territorial pair occupied Upper ERisnd in 2003. Monitoring consisted of two
aerial surveys conducted on 25 June and 22 Septerulpon the 22 September survey, the pair wasrebdewith a chick.
Due to aerial surveys we were unable to deternfieentimber of nesting attempts or the total numbéatched chicks, only
overall productivity.

Comments: Upper Ellis Pond is a 163-acre (65 ha) pond, latatel 7 R14. It contains several islands, whicppmurt
adequate loon nesting habitat. Public accesghdyhrestricted due to the absence of a public berap as well as the lack of
a road/trail leading to the water.
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Tier 2 Lakes

26. Big Hurd (attached to Loon Lake)
MIDAS # 4014

100% territory protected

250 acres (100 ha)

Ground Survey, Tier 2

Year | TP| NP| CH CS NF
2000| O 0 0 0 0
2001 O 0 0 0 0
2002] 1 0 0 0 0
2003| O 0 0 0 0
2004 1 1 0 0| 2-D,L

2004 Productivity Summary: An unbanded pair occupied the territory this eaasThe pair nested in the same place twice
on an island. Both nests failed due to a decrizas@ter levels. The first nest had two, which eveollected for Hg analysis,
and second nest had one egg, which was collectddg@nalysis.

Comments: Big Hurd is a 250-acre (100 ha) pond located irRIL&, attached to Loon Lake (MIDAS # 4024). It @ns
several small islands and abundant wetland hakitach could be adequate for nesting. Water lelvetfiations occur on Big
Hurd because of the Loon Lake dam, and may linmitipctivity or interfere with the onset of loon riegtactivity. The Loon
Lake dam was inoperative during the 2001and 2082®s (the dam gates were welded open), resuttiagontinuous
drawdown throughout the season. This territory fea®erly a tier 3 lake and was upgraded to aZikke in 2002.

27. Lower Ellis
MIDAS# 2870

77 acres (31 ha)
Aerial Survey, Tier 2

Year | TP| NP| CHl CS§ NF
20000 0] O 0 0 -
2001 0] O 0 0 -
2002 1 - 0 -
2003| 1 - - 0 -
2004| 1 1 0 0| 1-UA

2004 Productivity Summary: An unbanded pair occupied Lower Ellis this seasbhe pair nested and laid two eggs in July
but failed due to unknown predation. The pair didl attempt to renest.

Comments: Lower Ellis is a 77-acre (31 ha) lake located iR14. The lake contains several islands, whiclpstmdequate
loon nesting habitat. Lower Ellis’ extremely sloaflwater depth maybe a limiting factor for loon ghetivity. This lake was
upgraded from a tier 3 to a tier 2 due to the pres®f a pair of loons in 2002.
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28. Narrow Pond
MIDAS# 2976

100% territory protected
151 acres (60 ha)
Ground Survey, Tier 2

Year| TP| NP| CH C§S Nk
2000] 1 0 0 0 0
2001] 1 0 0 0 0
2002] 1 0 0 0 0
2003] 1 0 0 0 0
2004 1 0 0 0 0

2004 Productivity Summary: An unbanded territorial pair occupied Narrow Pom@004. The pair did not attempt to nest
this season.

Comments: This 151-acre (60 ha) pond is located northwe#tllaigash Lake, in T8 R14. Narrow Pond is extrensiigllow,
reaching a maximum depth of only six feet (2 m)nidtial water depth and the narrow lake configuraiomlikely limiting
factors of reproductive success for this territdrige mouth and backwaters of Narrow Pond providenfesting habitat,
however, these areas are exposed to human distérban

29. Round Pond
MIDAS# 4004

100% territory protected
375 acres (150 ha)

Tier 1
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2004 Productivity Summary: An unbanded territorial pair occupied Round Pon#80d64. The pair did not attempt to nest
this season.

Comments:Round Pond (375 acres, 150 ha), is located in T4. Rtlcontains a single sporting camp, and twopsitas. This
pond does not contain a public boat ramp. RoundiRontains suitable nesting islands along its easide, and highly
suitable habitat in the backwater areas, wher@@2 nest was located. Avian species known to peddan nests (Herring
Gulls and Common Ravens), as well as a pair of Balgles were observed on the pond this seasonr\¢lzdéty on Round
Pond does not appear to be a limiting factor imlpooductivity in this territory. On 8 July, six @ltlloons were observed near
the two campsites.

Tier 3 Lakes

Tier 3 lakes are those that were found to incoastht or rarely support loon individuals. Althoulgions have been observed
on these lakes, the individuals seen are not defgride waterbody as their territory and do nopldig territorial behaviors.
There are three main reasons for the absence 1 oo a lake: 1) inadequate depth can be an imalicaf lake volume and
hence poor prey availability, 2) winter oxygen di§i can cause fish kills that deplete the preyeb8y poor water clarity with
turbidity values greater than 22 NTUs can sevdrapair foraging success (BRI, umpubl.data). Lagtlg lake or pond can be
too small (<75 feet wide) to physically permit effint access by loons (Mcintyre 1988). The loorseoked on these lakes
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were likely either sub-adults of 3-7 years of dgg tlo not defend defined territories (Evers e2@00b), or loons that were
visiting satellite lakes to supplement their preg® (Piper et al. 1997).

30. Bear Pond
MIDAS# 4018

138 acres (55 ha)
Aerial Survey, Tier 3

Year| TP| Non-Br
2000| - -
2001| 1 2
2002| O 0
2003| O 0
2004| O 0

2004 Productivity Summary: Loons were not observed during two aerial surveyslacted on 25 June and 22 September.

Comments:Bear Pond is a 138-acre (55 ha) pond located iRT® (west of Loon Lake), and is fed by a very sratitbam.
Bear Pond does not contain public access or hureeglapment. Moderate amounts of marshy shorelipp@t adequate
loon nesting habitat.

31. Clarkson Pond
MIDAS# 2854

35 acres (14 ha)
Aerial Survey, Tier 3

Year Non-Br

2000

2001

2002

2003

-
Olo|o|o|0|g

o|Oo|o(N| o

2004

2004 Productivity Summary: Loons were not observed during two aerial surveyslacted on 25 June and 22 September.

Comments: Clarkson Pond is a 35-acre (14 ha) pond locatd®iR13. This small waterbody does not contain atands. It
has moderate water depth, and does not contaibl fmoat ramp. Clarkson Pond is likely too smalktipport breeding
Common Loons.

32. Echo Lake
MIDAS# 2766

115 acres (46 ha)
Aerial Survey, Tier 3

Year| TP| Non-Br
2000| O 0
2001| - -
2002| O 1
2003| - -
2004| 0O 0

2004 Productivity Summary: Loons were not observed during two aerial surveyslacted on 25 June and 22 September.
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Comments: Echo Pond was added to surveys late in the 208#bselt is a 115-acre (46 ha) pond located in T9,Rnd can
be accessed through Libby’s fishing camp. The gwagino islands and has similar habitat to otherbydakes such as
Chandler and Narrow. Echo is rumored to have bepnaductive in the past, which is likely due to fhet that it is too
shallow to maintain a suitable prey base for loons.

33. First South Branch - Russell Pond
MIDAS# 2978

40 acres (16 ha)

Aerial Survey, Tier 3

Year| TP| Non-Br
2000| O 0
2001| - -
2002| O 0
2003| O 2
2004| 0O 1

2004 Productivity Summary: One loon was observed during two aerial surveyglacted on 25 June and 22 September.

Comments: First South Branch (Russell Pond) is a small,lstaliake in the Russell Pond complex, located inRI8! (others
being Lower Russell, Second South Branch Russedid Russell, and Upper Russell). It is 40 aclésha) and is abutted
by wetland habitat on roughly half of its shorelih&lividuals seen on this pond are likely to egfrenting other ponds in the
area. Water depth is seen as the most limitingpfdot supporting breeding loons activity. Firsiuh Branch was moved
from a tier 4 to a tier 3 lake due to the presesfd®vo loons observed in 2003.

34. Ross Lake (Chemquasabanticook)
MIDAS# 1888

2,892 acres (1156 ha)

Aerial Survey, Tier 3

Year| TP| Non-Br
2000| O 1
2001| - -
2002| O 6
2003| 2 0
2004| 2 0

2004 Productivity Summary: Four adult loons were observed during an aerialeguconducted on 25 June and 22
September. The loons appeared to be two distmgi@irs, a pair occupying each end of the lake.

Comments: Ross Lake is a 2892-acre (1156 ha) lake (alsed&hemquasabamticook) located in T10 R15 and B R1
There are no islands on the lake. Based on s wig would estimate that Ross Lake is large entughpport at least four
territorial pairs.
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35. Soper Pond
MIDAS# 2782

246 acres (98 ha)
Ground Survey, Tier 3

Year | TP| Non-Br
2000| O 0
2001| O 2
2002| O 0
2003| O 1
2004| 0O 0

2004 Productivity Summary: No loons were observed on Soper Pond this season.

Comments Soper Pond is a 246-acre (98 ha) pond locatétkisoper Mountain Township, adjacent to Cliff Lakédas two
small islands and a public boat launch that ideraiccessible.

Tier 4 Lakes

36. Grass Pond
MIDAS# 2778

50 acres (20 ha)
Aerial Survey, Tier 4

2000: No loons were found on Grass during the singl@bsurvey on 18 August.

2001: Grass Pond was not surveyed in 2001.

2002 No loons were observed during an aerial surveylooted on 16 August.

2003:No loons were observed during two aerial surveyslooted on 22 June and 19 August.
2004:Loons were not observed during two aerial surveyslacted on 25 June and 22 September.

Comments: Grass Pond is a 50-acre (20 ha) pond located iRTA Access by road is difficult, and mostly caméamarginal
shallow and marshy habitat for loons.

37. Leadbetter Pond
MIDAS# 2764

98 acres (39 ha)
Ground Survey, Tier 4

2000: No loons were found during any of six ground sysvie 2000.

2001: Leadbetter Pond was not surveyed in 2001.

2002:No loons were observed during an aerial survey gotedl onl6 August. Two Canada Geese and three Black Ducks
were observed on the pond.

2003: No loons were observed during two ground surveyslacted on 15 May and 26 May.

2004:No loons were observed during two ground surveyslacted on 17 June and 17 July.

Comments: Leadbetter Pond is an extremely shallow, 98-a8%eh@) pond located in T9 R11. It is likely thatds shallow to
maintain a suitable prey base for Common Loons.
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38. Lower LaPomkeag
MIDAS# 3010

91 acres (36 ha)
Aerial Survey, Tier 4

2000:No loons were found during the single late surveyd August.

2001: Lower LaPomkeag was no surveyed in 2001.

2002:No loons were observed during an aerial surveylgoted on 16 August.

2003: Lower LaPomkeag was not surveyed in 2003.

2004: Loons were not observed during two aerial sureeyslucted on 25 June and 22 September.

Comments: Lower LaPomkeag is a shallow 91-acre pond locatd® R7. It is likely that is too shallow to maai a
suitable prey base for Common Loons.

39. Mountain Pond
MIDAS # 1956

70 acres (28 ha)
Aerial Survey, Tier 4

2000:No loons were observed on the single aerial suceegucted during the 2000 season (18 August).
2001:No loons were observed on Mountain Pond duringaesal surveys (30 May and 20 June) in the 20@%@®
2002: Mountain Pond was not surveyed in the 2002 season.

2003: No loons were observed during two aerial surveyslacted on 22 June and 19 August.

2004: Loons were not observed during two aerial surveyslacted on 25 June and 22 September.

Comments: Mountain Pond is a 70-acre (28 ha) lake locatemllid, R10. It contains a small island and someshmahabitat
that could be adequate for loon nesting actividountain Pond could be a possible satellite lakd_fiwer Hudson.

40. McPherson Pond
MIDAS # 1992

77 acres (31 ha)
Aerial Survey, Tier 4

2000:No loons were observed on McPherson Pond in thiges@rerial survey conducted in 2000 (18 August).
2001:No loons were observed on McPherson Pond in edthievo aerial surveys (30 May and 20 June) in 2001
2002: McPherson Pond was not surveyed in the 2002 season

2003: No loons observed during two aerial surveys cotetlion 22 June and 19 August.

2004: Loons were not observed during two aerial sureeyslucted on 25 June and 22 September.

Comments: McPherson Pond is a 77-acre (31 ha) waterbodyddda T10, R10. McPherson could be a possibigliat
lake for Lower Hudson.
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Productivity Summary

We surveyed a total of 44 of the 44 lakes bordéseBFP lands, in both the Rangeley Lakes (allteifjthe potential
lakes were surveyed) and Eagle Lake (all 36 optitential lakes were surveyed). Regions in tH#2@&ason (Table )
Based on our 2000-2004 survey efforts, it appdatst5% (33/44) of the PFP-bordered lakes contdmad pairs (Appendix
1). In 2004, of the 44 lakes surveyed, we founde4Btorial loon pairs on 33 lakes. Of the 43iterial pairs monitored, 18
attempted nesting at least once and produced t@schFive chicks survived to at least seven weélge, yielding a 50%
chick survival rate for the two areas combined.

The 2000-04 surveys indicate that all eight lakethé Rangeley Lakes Region contained establigreitbrial loon
pairs (100%), while 26 of the 36 (72%) ponds inHagle Lake Region currently contain territoriairpa Many of the
remaining 10 lakes without loon pairs were congdédo have poor habitat quality because of thee four were under 60
acres) or depths (six were considered too shaltonvaintain a suitable prey base).

* Several Tier 4 Lakes in the Eagle Lake Region méllsurveyed every othgear as outlined in the Methods - Lake & SurvegsSification
System section. Two tier 1, one tier 3, and 14itakes were not surveyed in 2003.
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Table 1. Summary of overall reproductive suctéssEagle Lake and Rangeley Lakes Regions, 20@2+20

Region # lakes # lakes

sur- withloon | TP NP SNP CH CS NP/ °SNP/ CH/ CS/ CS/ CS/

veyed pairs TP NP NP NP TP CH
Rangeley 2000 8 8 17 11 4 6 4 65% 36% 054 036 023 67%
Rangeley 2001* 8 8 17 10 7 9 3 50% 70% 090 0.30 0.18 33%
Rangeley 2002 8 8 17 10 8 11 5 59%  80% 1.1 050 0.29 45%
Rangeley 2003 8 8 17 11 8 14 8 65% 73% 1.3 073 047 5%
Rangeley 2004 8 8 17 8 3 4 2 47% 38% 05 025 0.12 50%
Rangeley 00-04 40 40 85 50 30 44 22| 59% 60% 0.88 0.44 0.26 50%

lake- lake-

years years
Eagle 2000 29 14 18 8 4 7 0 44% 50% 0.88 0.00 0.00 0%
Eagle 2001 24 16 18 6 3 5 4 33% 50% 083 0.66 022 80%
Eagle 2002 30 18 22 13 5 5 4 50% 38% 0.38 0.31 0.18 80%
Eagle 2003 28 19 23 11 5 6 4 48% 45% 055 036 017 67%
Eagle 2004 36 25 26 10 4 6 3 39% 40% 0.6 0.3 0.12 50%
Eagle 00-04 147 92 107 48 21 29 15| 45% 44% 06 031 0.14 52%

lake- lake-

years years

* PFP land was determined not to abut Pond-in-thverRafter the final numbers were tallied in 20®ubsequently, the number of lakes
surveyed, the number of lakes with loon pairs, NP/TP, and CS/TP now reflect this change in Taldad 2.

" Nesting frequency=NP/TP; Percent Nesting Succe$BASP; Hatching success=CH/NP; Chick survival pestimg pair=CS/NP and per
territorial pair (overall productivity)=CS/TP; Chicurvival=CS/CH. Individual territory productiyitletails are given in Appendix 1 (for
tier 1 & 2 lakes only)

Rangeley Lakes Region: 2004

Most of the productivity parameters (NP, CH, Q8)he 2004 season decreased slightly in the Rangales
Region vs. those found in 2000, 2001, 2002, an@Z0&ble 1). Of the 8 lakes surveyed this seaalbapntained loon pairs,
totaling 17 territorial and 8 nesting pairs. TheMcks hatched and 2 surviving to > 7 weeks of age, a significant decrease
from all of the previous seasons. The nestingueegy in 2004 (NP/TP) decreased by 18% (47%) fr6682and equaled the
lowest level observed during the 5-year monitopegod. All five individual years, as well as theyear mean (47%) for
nesting frequency, tend to be lower than the Nikstide comparison of 68% +/-6% (Taylor and Voged@Pand the VT
comparison of 70%+/-9% (Hanson et. al 2001) (T@hlePercent nesting success (SNP/NP) in 2004 (3&eased from
levels reported in levels reported in all yearsemt@000 (36%), and is significantly lower the Bayaverage of 52%The
2004 percent nesting success (38%) is lower thestdtéwide average of 65% (+/- 21%) and lower thanT comparison of
74% (+/- 10%). The number of chicks hatched peating pair (CH/NP) has also decreased from 0.5drted in 2000, 0.90
in 2001, to 1.1 in 2002, to 1.3 in 2003, to 0.2@04. Hatching success in 2004 (0.5) is lower tharRangeley Lake Region
5-year average (0.88) and is lower than the NH\Gh@omparisons (NH = 0.99+/-0.13; VT = 1.2+/- 0.Z}he majority of
measures related to chick survival (CS/NP and CBifT the Rangeley Lakes Region decreased to stuatylbws in 2004.

® Percent nesting success for the Eagle Lake Régi2B00 has been changed from 63% (as presentedeirs et. al 2000a) to 50% in Table
1 due to findings that Caucomgomoc East did natthatchick but failed in 2000. Thus, SNPs for 200the Eagle Lake Region = 4.
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CS/NP in 2004 was 0.25, and is significantly lowem the 5-year mean (0.44). However, CS/NP im280wer than NH
and VT comparisons of 0.76 +/-0.11 and 1.01+/-Oré8pectively. Overall productivity (CS/TP) in 20.12) decreased
dramatically from each of the four previous seastis significantly lower than the 5-year averé@@6). In comparison to
the NH and VT statewide averages (0.52+/-0.09 a8d3-0.16), productivity in the Rangeley Lakes Regwvas lower in
2004. Chick survival in 2004 (50%) increased frd8% in 2001, 45% in 2002, but was lower than th# &nhd 57% reported
in 2000 and 2003, respectively. Chick surviva2@i04 is the same as the 5-year average (50%) bigingicantly lower than
the NH and VT statewide means for chick survival ¢7- 6%; 85 +/- 5%), respectively.
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Table 2. Summary of overall reproductive succesyéarly combined PFP Regions, with long-term Nid & T population
mean comparisons*.

#of # of lakes
Region lakes withloon | TP NP SNP CH CS NP/  SNP/ CH/ CS/ CS/ CS/
sur- pairs TP NP NP NP TP CH
veyed
Total 2000 37 22 35 19 8 13 4 54% 42% 0.68 0.21 011 31%
Total 2001 32 24 35 16 10 14 7 46% 63% 0.88 044 0.20 50%
Total 2002 38 26 39 23 13 16 9 59% 57% 0.70 0.39 0.23 56%
Total 2003 36 27 40 22 13 20 12 55% 59% 091 055 0.30 60%
Total 2004 44 33 43 18 7 10 5/ 42% 39% 056 0.28 0.12 50%
Total 2000-2004( 187 132 192 98 51 73 31 51%52% 0.75 0.38 0.19 51%
NH® 44-135 n/a 3,650 327 1604 244 1847 68 65 099 076 052 77
1976-2000 7 0 +/-6% +/- +/- +/- +/- +/-
21% 013 011  0.09 6%
VT nia 7-36 428 305 234 374 31b 70 74 12 1.01 084 85
1981-2000 +- +- +- +- +- +-
9% 10% 0.2 0.18 0.16 5%

" Nesting frequency=NP/TP; Percent Nesting Succe$BASP; Hatching success=CH/NP; Chick survival pestimg pair=CS/NP and per
territorial pair (overall productivity)=CS/TP; Chisurvival=CS/CH. Individual territory productiyitletails are given in Appendix 1 (for
tier 1 & 2 lakes only).

Eagle Lake Region: 2004

Thirty-six of the 36 target lakes were surveye@®4. The 2000-2004 findings indicate that 62% (92)1efPFP
lakes in the Eagle Lake region contained territdoien pairs. Twenty-five of the 36 lakes surveye@004 (69%) contained
territorial loon pairs, totaling 26 territorial ad nesting pairs in the region. The total nundfeerritorial pairs found in the
Eagle Lake region increased, from 18 found in kibeh2000 and 2001, 22 in 2002, to 23 in 2003, @hgdirs observed in
2004. This increase reflects our better understgnaf certain lakes’ dynamics. During the initiélo years of observations,
a few of the lakewiithin the Eagle Lake Region supported non-breettings, which were consistently observed during
surveys. These non-breeding loons have establibleedaselves as territorial pairs. Six chicks hatcim the region, three of
which survived to fledge (> 7 weeks of age). Thstimg frequency in 2004 (39%) was lower than @dirg except 2001
(33%). The 2004 nesting frequency is slightly low®n the 5-year average (45%). All five indivadlyears are lower than
the NH statewide comparison of 68 +/-6% (Taylor &odel 2000) and the VT comparison of 70 +/-9% (€&). Percent
nesting success (SNP/NP) in 2004 (40%) increassd 2002 (38%) and was slightly lower than percemtaported during
the 2000, 2001(50%), and 2003 (45%) seasons. ngesticcess in 2004 matched the 5-year average (Ot®) NH statewide
average for percent nesting success is highequitg variable (65% +/-21%), while the VT statewalesrage is 74 +/-10%.
The number of chicks hatched per nesting pair [@@&¥rased from 2002 (0.38) and 2003 (0.55) butsigrsficantly lower

®In order to include standard deviations, calcuteitor data columns 8-13 for NH (Taylor and Voge0@) and VT (Hanson et. al. 2001)
rows are performed on original data not presemérthble 1. Thus, calculations from data in colu¥will result in slightly different
figures than those presented in columns 8-13. Afifipde sizes: TP, NP, SNP, CH, CS, CH/NP, CS/TPCEB3h=17 years); NP/TP,
SNP/NP, CS/NP (n=21 years). NH sample sizes: ne28syfor all parameters. Data in 2000-02 sumn@amg and NH & VT comparison
rows represent territory-years.

" Several Tier 4 Lakes in the Eagle Lake Region méllsurveyed every othgear as outlined in the Methods - Lake & SurvegsSification
System section. Two tier 1, one tier 3, and 14itakes were not surveyed in 2003.
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than the levels reported in 2000 and 2001 (0.8883); all five of these levels are lower than stegewide averages for NH
(0.99 +/- 0.13) and VT (1.2+/-0.2). Productivitgrpmeters related to chick survival (CS/NP and @pim 2004 decreased
slightly from 2003 parameters. Chicks surviving pesting pair decreased from 0.31 in 2002 to th3®03 and is lower
than the 5-year average (0.31). Overall produgtdé@S/TP) continued to decrease since the firat @& monitoring in 2000.
Both of these measures are lower than comparigonefs for the NH (0.76+/- 0.11 CS/NP; 0.52+/-0.(2TP) and the VT
populations (1.01+/-0.18 CS/NP; 0.84+/-0.16 CS/TPgrcent chick survival (50%) decreased from ediche previous three
seasons (80% in 2002 and 2001and 67% in 2003).chick survival rate observed in 2004 is lower than5-year average
(52%) and is lower than the NH average (77% +/- @%@ lower than the VT average (85+/-5%).

PFP Regional Comparisons

The Eagle Lakes Region produced 60% (6/10) oftatlks hatched in both regions combined, and 60%) & all
chicks fledged from PFP lands in 2004 (Table 1he Rangeley Lake Region, therefore, produced 40¥0)4f the total
number of chicks hatched, and 40% (2/5) of thekshftedged from PFP lands in both regions.

A comparison of the two areas indicates that athefmean (2000-04) reproductive parameters, exidegk survival,
are higher in the Rangeley Lakes Region than irEtigdle Lake Region. All reproductive parametexsept nesting
frequency, observed in 2004 are also higher irEthgle Lake Region. All reproductive parametershthie exception chick
survival, have shown annual decreases since mamgtbegan in 2000. In comparison, most reprodeqpiarameters
(SNP/NP, CS/TP, and CS/CH) in the Rangeley Lakdd®euave increased following the 2000 season, ex2@@4. Nesting
frequency in the Rangeley Lakes Region increased 9% observed in 2001 and 2002, to 65% in 20@3zetched the
frequency in 2000, and in 2004 was at an all tiove (47%). Nesting frequency in the Eagle Lake Begn 2004 (39%) was
lower than frequencies observed in 2000 (44%), 4@8%0), and 2002 (59%), but increased from 20024B33While nesting
frequency (NP/TP) and percent nesting success ($R)Fh the Rangeley Lakes Region were 47% and 388pectively,
Eagle Lake Region figures were 39% and 40%. Pérmsiing success in the Rangeley Lakes Regioredsed from 2001-
03, but is slightly higher than levels reporte@@00. The percent nesting success in 2004 (38%ymsficantly lower than
the 5-year mean of 60%. In comparison, the pengesiing success in the Eagle Lake Region in 280%f is lower than
percentages observed in 2000 and 2001 (50%) anebised slightly from 2002 (38%). The nesting festpy (45%) and
nesting success (44%) is similar to the 5-year me&d 7% and 45%, respectively. Five-year meansdsting frequency and
percent nesting success was higher in the Rangeles Region than in the Eagle Lake Region (NP/H3% vs. 45%) and
(SNP/NP= 60% vs. 44%). Measures of chicks hatgeedesting pair (CH/NP) and chicks surviving peritorial pair
(CS/TP) were considerably higher in the RangelekesaRegion than in the Eagle Lake Region in 2004/NP has
decreased for the first time in four years withie Rangeley Lakes Region (0.54 in 2000, 0.90 irf2Q0L in 2002, 1.3 in
2003, and 0.5 in 2004), while unstable within ttagjle Lake Region (0.88 in 2000, 0.83 in 2001, (n38002, 0.55 in 2003
and 0.5 in 2004). CH/NP in 2004 is lower thanGhgear mean for the Rangeley Lakes Region (0.5.88), and is stable in
the Eagle Lake Region (0.6 vs. 0.6). Levels ofNESANnd CS/TP within the Rangeley Lakes Region Wewer in 2004, than
the levels reported during the previous four seasoRercent chick survival in 2004 (50%) was highan the levels found in
the 2001 (33%), and 2002 (45%) seasons and lowarttte levels reported in 2000 (67%) and 2003 (57bromparison,
CS/NP slightly decreased within the Eagle Lake Bedh 2004 while CS/TP continued to decrease 20€4. Besides the
0% chick survival reported in 2000, CS/TP in 20@8r@ased significantly from 80% reported in 200d 2002. Five-year
means for CS/NP and CS/TP were higher in the Ragpdelkes Region than in the Eagle Lake Region (0s449.31) and
(0.26 vs. 0.14). The 2004 percent chick survig@E/CH) for the Eagle Lake Region was 50%, whikeRangeley Lakes
Region has the same survival rate of 50%. Theyea mean shows a slightly higher chick surviedé within the Eagle
Lake Region (52%), than in the Rangeley Lakes Re(#0%). However, both regions remain significafdwer than
comparison populations in NH (77+/- 6%) and VT (8%%) (Table2). Seasonal fluctuations in margdpictivity
parameters emphasize the need for multiple-yedysisan order to obtain representative producfiwiteans in both regions.

Summary of nest failures

The 8 pairs that nested in the Rangeley Lakes Regig004 attempted to nest a total of 9 timesrélweas one renest
attempt). Six of these 9 attempts (67%) resultenkist failure (Table 3). The leading cause of falsires within the
Rangeley Lakes Region was reported as unknown fioad®0%). One nest failure (17%) was reportedradetermined
cause of nest failure and one nest attempt (178t)tesl in failure from abandonment due to unknoauses.

The ten pairs that nested in the Eagle Lake Regfimmpted to nest a total of eleven times (onesteatéempt). There
were seven nest failures in 2004, three (43%) datlvtvere documented as predation from an unknowrncgo Two nest

BioDiversity Research Institute



Monitoring loons in Maine 44

failures (29%) were caused by a decrease in wawtetd, while the remaining failures (1) were causgdvian predation
(14%).

The total number of nest failures for the Rangélalyes Region in 2004 (6) decreased from mosteptievious
three years: 2003, (6), 2002, (7), 2001 (6) ar@aD2AQ1). Nest failures within the Eagle Lake Regin 2004 (7) stayed the
same as 2003 (7) and, decreased slightly from 289)02nd were higher than levels reported in 20QZa(@l 2000 (4). The
fluctuations in the number of nest failures witthie Eagle Lake Region from 2000-2004 appears tdireetly related to the
number of nesting attempts; 8 found in 2000, 6 ¢bim2001, 15 found in 2002, 12 found in 2003, afideported in 2004.
Fifty percent of the attempted nests failed duthmy2000 and 2001 seasons, 68% in 2002, 58% in, 20@365% in 2004.
One of the nest failures (17%) in the Rangeley kdRegion was documented as abandonment from amwnkrause. We
speculate that this one nest failure may have baesed from high densities of black flies. Nestratmnment among
incubating Common Loons, due to the swarming bettafiblack flies has been documented in the Grekés Region (BRI
unpubl. data). One nest failure was attributeddter level fluctuations in the Rangeley LakesiBegn 2004, reflecting an
increase in the implementation of rafts and subsetjuse by nesting loons. Eight rafts in nine ltamitories abutting PFP
lands (on Richardson and Mooselookmeguntic Lakegileated in 2004 within the Rangeley Lakes Regidhe purpose by
FPL Energy Maine Hydro is to decrease the impafctgater level fluctuations on loon productivityive of these rafts were
used, producing 30% of the hatched and 20% ofl¢ligéd young in the Rangeley Lakes Region. Egdatien continues to
be the most common cause of nest failure in théeHaake Region. While documented water level flations were
responsible only 29% of all failures in 2004, loimgrwater levels regularly place loon nests at @gredanger to predation. As
more nesting loons in the Eagle Lake Region begirst rafts we expect the number of nest faillwretetrease.
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Table 3. Summary of causes for nest failures withe Eagle Lake Region and Rangeley Lakes Regkf}i)-2004.*

Nest Failure Cause
Region # AB MP AP UpP HD I D U Int
NFs

Rangeley | 11 3 2 1 1 1 1 2

2000 (27%) | (18%) | (9%) | (9%) | (9%) | (9%) (18%)
Rangeley | 6** 1 1 2 1 1

2001 (17%) | (17%) | (33%) (17%) (17%)
Rangeley 7 3 1 1 2

2002 (43%) (14%) (14%) (29%)
Rangeley 6 3 1 2

2003 (50%) (17%) (33%)
Rangeley 6 1 3 1 1

2004 (17%) (50%) (17%) (17%)

Eagle 4 1 3

2000 (25%) (75%)

Eagle 3 1 2

2001 (33%) (66%)

Eagle 9 3 5 1

2002 (33%) | (56%) (11%)

Eagle 7 1 3 1 2

2003 (14%) (43%) (14%) (29%)

Eagle 7 1 4 2

2004 (14%) | (57%) (29%)

* AB = abandonment from an unknown cause, MP = mahpredation, AP = avian predation, UP = unknowedgation,
HD = human disturbance, | = water level increase, Bater level decrease, U = unknown, Int = infpasgfic intrusions.

** The total number of nest failures within the Rhey Lakes Region in 2001 was corrected from &, subsequently
causing the percentages of nest failures to change.

Summary of overall project findings (2000-2004)

The past five seasons (2000-2004) represent 192tératory-years for both regions combined (32090, 35 in
2001, 39 in 2002, 43 in 2003) (Table 2). Durinig theriod, 98 of the 192 territorial pair-yearsteesTable 2). Fifty-one
pairs were successful, hatching a total of 73 yoB8igof which survived. The average nesting fregygNP/TP) for the
combined regions during 2000-2004 was 51% (39%eérHagle Lake Region and 47% in the Rangeley LRleggon).
Nesting frequencies in the Eagle Lake Region ayeifsiantly lower than the NH and VT population qoanisons (NH=68+/-
6%; VT=70% +/-9%) while nesting frequencies in Rengeley Lakes Region are slightly lower than NH ¥ comparisons
(Table 2). Percent nesting success for the regiontined in the 2000-2004 seasons was 51%, nbfickaver than the NH
average (65+/-21%) and the VT average (74+/-1®)e dumber of chicks hatched per nesting pair ferrfgions combined
was 0.75, in comparison to NH’s -0.99+/-0.13 andsvIl.2+/-0.2. The number of chicks surviving pesting pair was 0.38
for the regions combined. This figure represemtsaged values of 2000 (0.21), 2001 (0.44), 200290 2003 (0.55), and
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2004 (0.28). All measures of CS/NP are less th(N76+/-0.11) and VT (1.01+/-0.18) averages. r@W¥@roductivity
(CS/TP) was 0.19 for the combined regions (0.12000; 0.20 in 2001; 0.23 in 2002; 0.30 in 200320r12004),
substantially lower than both the NH (0.52+/-0.68% VT (0.84+/-0.16) long-term population averag€sick survival for
the combined regions was 51%, also much lower tiamNH (77+/-6%) and VT (85 +/-5%) averages.

The approximately 101 miles (162 km, or 531,754)fpeotected within territorial pair-containing czervation areas
from both regions, have produced 37 loon chickévimseasons. This represents one loon chick femies (5.1 km) of

protected shoreline.
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Discussion

We conducted productivity surveys on a total obdthe 44 lakes containing PFP-protected landeérRangeley
Lakes and Eagle Lake Regions in 2004. While 2@00eys provided a benchmark for loon occupancymoductivity on
those lakes, follow-up surveys during the past Bmasons achieved a better estimate of the meamaggroductivity and
primary limitations for each identified loon temiy. The five years of data are providing an inyimg framework from which
we can evaluate habitat quality.

2004 Findings: Productivity and Nest Failures

We found 43 territorial loon pairs on 44 lakestrthe 44 survey lakes containing PFP lands (91P#)enty nesting
attempts produced 10-hatched young, 5 of whichigeevto fledge (> 7 weeks of age). Most produtyiparameters
decreased significantly during the 2004 seasonnwbenpared with the 2000, 2001, 2002, and 2003rfgwdin the Rangeley
Lakes Region. In comparison, we found most prdditigiparameters to fluctuate within the Eagle Ldkegion. A study-
wide high of territorial loon pairs (26) was obseahin the Eagle Lake Region in 2004. However, ali@roductivity (CS/TP)
and chick survival (CS/CH) rates declined from pinevious three seasons in the region. All proditgtparameters in 2004
increased from 2000 levels, because of no chiekigfhg in the Eagle Lake Region in 2000. Occuparid¢grget
lakes/territories remained relatively constanti@ Rangeley Lakes [8 lakes/(17 territories)] whiteincrease was observed in
the Eagle Lake Region [36 lakes (36 territorieg)gn lakes in the Eagle Lake Region did not corltams. The increase in
the number of territorial pairs in the Eagle Lakegi®n is the result of three water bodies contgiménmritorial loon pairs for
the first time in 2004 (Dagget, Poland Ponds, awthT.ake). The Rangeley Lakes Region was respém$iln hatching 40%
and fledging 40% of the young this season. ThdeHagke Region, therefore, was responsible fortiatc60% and fledging
60% of the young produced from PFP lands.

Analysis of nest failures within the two regionglicates a greater total number of nest failurebénRangeley Lakes
Region in comparison to the Eagle Lake Region @83, 2000-2004). Fifty-seven percent (36 nekires/63 nesting
attempts, 2000-2004) of the attempted nests iRmgeley Lakes Region failed, as well as 58% (30 fadlures/52 nesting
attempts, 2000-2003) of nesting attempts in thdeElaake Region. Causes of nest failure are modelyidistributed across
categories in the Rangeley Lakes Region, howewemjority of failures are due to predation (42%lbhest failures in
2000-2004 were due to predafip(iTable 2). Sixty percent (18/30) of the neslui@s in the Eagle Lake Region (2000-2004)
were caused by predation. Thirty percent (9/3®)est failures within the Eagle Lake Region wetglatted to fluctuations in
water levels during the nesting season. This lggtd an impact on productivity that could potelhtibe improved with
management efforts, such as rafts. A total ofteigfts were floated on six water bodies in theleagke Region in 2004,
none of which were used.

Our findings indicate a lower occupancy of Eagl&d &egion lakes by loons (100% in the Rangeley s alel 68%
in the Eagle Lake regions) and a significantly lowesting frequency (47% in Rangeley Lakes vs. 89%e Eagle Lake
Region) in comparison to the Rangeley Lakes Regiahreference populations. We feel that theserfiygdpartially reflect
differences in habitat quality related to lake sdepth, predation pressure, human disturbancevatet level management.
Other stressors may also be involved (e.g., comtamts, such as mercury). All measures of overaliipctivity [(CS/TP)
single-year, 5-year means, by-region combinedkayeificantly lower than reference populations iH ind VT. Evaluations
of habitat quality have been graphically represfite PFP protected lakes in Figures 4-9 base@witdry evaluations
detailed in Evers et. al (2000a).

Comparisons with other populations

Breeding loon populations reflect a mix of pairattton’t nest, experience nest failures, and sutcebatching and
fledging young. Comparisons to NH and VT statevéaderages are important in order to evaluate prddiycfindings in
both regions. Nesting frequency is lower in b@ions (65% in Rangeley Lakes and 48% in the Haagjte Region) in
comparison to the NH (68%+/-6%) and VT (70 +/-9%ams, however differences are more pronouncectiidgle Lake
Region. The Rangeley Lakes Region showed higHaesgdor all productivity parameters except chiakvésal in the four
years combined than the Eagle Lake population, tienall were lower than NH statewide means. Masably, overall
productivity (CS/TP) in both the Rangeley Lakes iBed0.26) and the Eagle Lake Region (0.14), akestauntially lower than

8 Because two nest failure causes deemed as unkar@wikely due to predation, this figure is likelytificially low.

BioDiversity Research Institute



Monitoring loons in Maine 48

the NH mean of 0.52+/-0.09 and the VT mean of 0/&116. Percent chick survival in 2004 for the Eedgake Region
declined from 80% reported in 2001 and 2002 and 8v2003 to 50% in 2004. The levels observed i8128nd 2002 were
higher than the NH statewide mean of 77+/- 6% digtitty lower than the VT statewide mean of 85 #6.5However, the
five-year mean of 52% is significantly lower thére tNH and VT statewide means. Percent chick sakwithin the Rangeley
Lakes Region has varied annually, showing surviatds of 67% in 2000, 33% in 2001, 45% in 2002, % 7#003, and 50%
in 2004. All five years, as well as the five-y@aean (50%), remain well below the NH and VT statlavineans. The five-
year means for percent chick survival betweenwhestudy regions reflect similar levels (50% Raegdlakes Region vs.
52% Eagle Lake Region). Statewide means are Hdtpfairovide a contextual basis for productivityngmarisons. It should
be noted, however, that these populations areylikelarying stages of population stability. Whitee VT population exhibits
favorable productivity and has exhibited steadynghan recent years (Hanson et. al 2001), proditgtig stable or slightly
declining for the NH population (Taylor and Vog€laD).

Perspective of loon population dynamics

Loons are long-lived birds (likely 30 years ornglothat on average produce 4.4 fledged young artd @3 (modeled
by using fecundity of 0.26 fledged young per femak8 year annual survivorship of 55%, 3-20 yearuah survivorship of
95%, and 20-30 year annual survivorship of 85%sdsl on population growth models that were gengthteugh Ramas
software (Akcakaya et al. 1999), output indicateleast 0.46 fledged young per territorial pair pear (or 0.23 females per
year assuming a 1:1 sex ratio) needs to be prodocedintain a lamda greater than one (FigureP3hductivity in 2004 for
both regions was 0.12, and when placed on thepopulation growth curve produces a negative groath. However,
because loons are long-lived birds, a five-yeatuaten can only be contextually used.

Figure 1. Population growth rate based on demdueamollected between 1991-2000 from color-markedlt and juvenile
loons in New England and the Great Lakes*.

Population growth rate vs reproductive success
(adult survival rate = 95%, 1-3 year survival rate = 60%, first year breeding = 7 yrs.)
1.06
*
1.04 4
1.02 4 L
lamda <
1 *
Rangeley Lakes Regio T
0.987 (2000-2004)
0.96 Eagle Lakes Regibn
(2000-2004‘
0.94 : : ‘ * : ‘ —® :
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
# of female fledged young per territorial pair

* Until recently, New Hampshire statewide populaticends have been increasing at an annual rat&qfer year. New
Hampshire loon population growth is now stableglaghtly declining). Vermont statewide populatioartds have been
increasing at a greater annual rate than documémnfeédw Hampshire. New Hampshire and Vermont Ipopulation trends
provide the best reference for validation of thizdel.
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Conclusions

Surveys in 2004 emphasize the importance of makyglar productivity data collection, especially Keselected

species such as Common Loons. Seasonal variatiovesather, water quality, prey abundance, predgir@ssure, intrusion
rates, and other factors can impact overall prodtyt

1.

Our five-year findings show an increase in yeadcupancy of territorial loon pairs on PFP-prtdéedakes in the
Eagle Lake Region, however overall occupancy resniaw. We feel that this lower occupancy, as aslbverall
productivity, may reflect either (1) poor habitatadjty found on many water-bodies and/or (2) a dsped breeding
loon subpopulation. Population models currentlyjget a negative population growth rate.

An increase in the number of territorial paiss observed in the Eagle Lake Region during tie 2@ason. The
increase reflects three water bodies containingdeal loon pairs for the first time in 2004.

Nesting frequencies in the Eagle Lake Regiorticoe to be lower in comparison to neighboringestadie
populations. This undoubtedly impacts other imptrproductivity parameters, such as overall praditg (CS/TP)
of the subpopulations within the PFP lands.

A decrease in the number of chicks hatched hiwks surviving to fledge was observed in the Rémgkakes
Region in 2004.

Primary limitations on loon productivity vary bggion and season, however the majority of nélsirés in both the
Eagle Lake and Rangeley Lakes Region were causatidrydonment from an unknown cause, predationyvarer
level fluctuations. These abandonment’s are ribt funderstood, but may be a result of disturbanaeide on the
nests (i.e. human activity, predators, intrudingnis).

Five-year estimates of overall productivity Bmth regions combined are poor in comparison toaiHl VT statewide
populations. Overall productivity within the Eadlake Region continued to decline for the fourthsecutive year
in 2004. Although several more years of data ctibe are needed for improved confidence, currendlpctivity of
the loon subpopulation within PFP-protected landslpces a negative population growth rate. Dubddoon’s
longevity and age of sexual maturity, the impadtsamr reproductive success currently observedimwithe PFP
regions would not effect the subpopulation for selgears.

The number of territorial pairs observed in Hagle Lake Region has increased by eight since PI® 26). We
feel this increase is a result of transitional paistablishing themselves as territorial pairs@naiiderstanding the
dynamics of the subpopulation of loons in the Edglke Region.

Overall chick survival within the Rangeley Lak®sgion continues to be significantly lower in caripon to other
populations, while chick survival in the Eagle LdRegion decreased substantially from the previbrestseasons.

The approximately 101 miles (161.6 km) proteatéttiin conservation areas containing territorialrp from both
regions have produced 37 loon chicks in five sessdmis represents one loon chick per 3.7 milek KBn) of
protected shoreline.
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Figure 2: Rangeley Lakes Study Area with habitaligyiby loon territory and total area surveyed.
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Figure 3: Eagle Lake Region Study Area with halwjtadlity by loon territory and total area surveyed.
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Figure 4: Eagle Lake Region Study Area. Blow-uCaticomgomoc Lakes and surrounding water bodies
with habitat quality by loon territory and totakarsurveyed.
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Figure 5: Eagle Lake Region Study Area. Ross Lakesarrounding water bodies with habitat quality by
loon territory and total area surveyed.
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Figure 6: Eagle Lake Region Study Area. Cliff Lale surrounding water bodies with habitat quality b
loon territory and total area surveyed.
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Figure 7: Eagle Lake Region Study Area: Munsungakeland surrounding water bodies with habitat
quality by loon territory and total area surveyed.
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Appendix 1. Summary of Common Loon productivity dda from the Eagle Lake and Rangeley Lakes region2004.
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Appendix 1, cont'd:

Eagle Lake Region
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Appendix 2: Definition of Terms

Artificial nesting island — A man-made, floating platform for use as an alteymeesting site for common loons as
described by the New Hampshire Loon Preservatianr@ittee (LPC)(Fair 1989) and in some cases adapted
prevent avian egg predation through the additioa cbver described by Fair (1992). Artificial negtislands were
first developed and employed as a common loon rels¢aol by Mcintyre (1977) in a different forméa improved
for management use by LPC. The term “raft” is symoous with “artificial nesting island” in this rep.

Avian guard — A camouflage mesh cover that is attached to adlfieesting islands with the intent of minimizing
the visibility of the nest and eggs from avian @teds and boat traffic.

Between-year territory fidelity — The return of an established territory holdernts$greviously occupied territory.
Breeding Adults —Established territory holders, and those withgitonal territories that attempted breeding
Buffer Population — Encompasses non-territory holders and those wvétisitional territories that are not breeding

Chick survival — Number of loon chicks fledged divided by the nembf loon chicks hatched; often expressed (x
100) as a percentage.

Chicks fledged— Number of loon chicks to survive past eight weeekage were assumed to have fledged.
Chicks hatched— Number of chicks hatched completely out of tlegigs, not necessarily departing from the nest.

Established Territory — Paired adults found on territory for at least éhcensecutive weeks for three consecutive
years

Estimated minimum survivorship — The known rate of return for adult loons durihg breeding season.

Fledge rate -Number of chicks fledged divided by either the nembf nesting pairs (F/NP)or territorial pairs
(F/TP). Also referred to in this report as “fledgisuccess.” F/NP is a representation of the tatalber of chicks
fledged relative to pairs that attempted to ne§tPHs a representation of the number of chickdgial relative to all
of the territorial pairs within a given subpoputatti— including those territorial pairs that did neist.

Hatch rate — Number of chicks hatched divided by the numiferesting pairs (H/NP) or territorial pairs (H/T&)

a given or study-area population. H/NP is a regme&stion of the total number of chicks hatchedtiedato pairs that
attempted to nest (also referred to as “hatchingess”), H/TP is a representation of the numbehaftks fledged
relative to all of the territorial pairs within agn population — including those territorial patinat did not nest. Use
of hatch rates in comparisons between populatiotisne periods allows comparison of productivityvween lakes
and populations prior to effects of chick mortality

Hatch window —The time, often expressed by a “window” of dateBewan egg(s) hatches.

Individual performance — Tracking the reproductive success of marked indials over time.
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Long-term productivity — a measure of productivity taking into consideratiom number of years the territory has
which the parameter was measured.

Loon — Common loon (Gavia immer); no other loon spenisted in the study area during the report period.
Loon return-year — A measure of loon site fidelity that representsiamber of years the loon group in question
(M, F, or both) returned as a territorial pair lbe territory from which it was originally bandeBvery year a banded
individual is eligible to return is a potential uen-year.

Mate fidelity — The known pairing of an adult with the previgesirs’ mate

Mate switching —The known change of mates within or between years

Multiple lake territory — Paired adults using two or more lakes during adiireg cycle to provide the required
resources. Multiple-lake territories are only tadsat require flight to access another lake.

Natal site fidelity —the known return of an individual banded as a jileen

Nest attempt— Presence or evidence of any loon nest consttustecraped that contained eggs, evidence of eggs,
or constructed on a site where a previous nestgmwmd eggs; this excludes copulatory platformsraexis of

uncertain origin.

Nest failure — Any nest attempt that fails to completely haictat least one egg.

Nest Onset -The time, often expressed as a “window” of datesind which a nesting pair lays eggs in a nest.
Nest success Any nest attempt in which at least one chick catadl hatches from its egg.

Nesting frequency -Number of nesting pairs divided by the numbereofitorial pairs in a given population or

study area; often expressed (x 100) as a percenddggting frequency is an index of the portioragfopulation

attempting reproduction on a given year or timeqeer

Nesting pair (NP) —A territorial loon pair, which undertakes onenwore nesting attempts on a given year. All
territorial pairs are considered potential nespiags. Nesting pairs comprise a subset of teratqairs.

Nesting seasor- That part of the year encompassing early reptbgribehavior on the breeding grounds through
late hatching of chicks. Nest building may begiivipto complete ice-out of aquatic systems in Maamd New
Hampshire and hatches may occur as late as midsAugwestern Maine (Fair unpubl. Data) Nestingseeavaries
from year to year and across latitudes and frora tadake. Nesting season varies from year to gedracross
latitudes and from lake to lake.

Nesting success The rate of nest success by pairs; number of p@ars hatching at least one chick divided byltota
number of pairs exhibiting at least one nestingrafit; usually expressed (x 100) as a percentage.

Non-breeding adults— Territorial and non-territory holders (e.g. fleeg) that did not breed that year

Partial lake territory — Paired adults sharing a lake with other establisgbadory holders. Common foraging areas
used by non-breeding adults frequently exist.
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Production — The absolute number of chicks fledged (surviimenigrate) within a given time period by a given
loon population.

Productivity — The number of fledged chicks divided by the namtf territorial pairs in a given population,
expressed as number of chicks per territorial pa@ss thorough studies have reported productimitgrms of
number of chicks (sometimes young chicks) per knaesting pair, not recognizing non-nesting and aossisful
pairs, and chick mortality on the breeding lakeart@in ecological studies have reported loon prbdityg in chicks
per water surface area. Productivity here refldetsotal population of territorial (potential ledng) pairs, nesting
frequency, nesting success, and chick survivalistiterefore a more precise and thorough reflaaticthe
reproduction rate of the entire population.

Raft — Artificial nesting island for loons.

Raft use by loons- a raft is considered used by loons during arsyimg season in which one or more nest attempts
are made on that raft; may be expressed for a gittely area as number of rafts exhibiting one orenmest
attempts divided by number of rafts deployed tlegtrymay be expressed (x 100) as a percentage.

Renest— Any nest attempt by a pair subsequent to igimal nest attempt on a given year.

Successful nest Any nest attempt resulting in at least one chiatching completely out of its egg, though it may
never depart the nest dish.

Successful nesting pair (SNP} A loon pair that hatches at least one loon charkpletely out of its egg on a given
year, regardless of failures of former nests tleary

Territorial pair (TP) — A loon pair which exhibits territorial and pairbdhavior including territorial defense
gestures, male yodeling, and close physical agsociaithin a defined territory during the nestisgason; all
nesting pairs are considered territorial pairst &lbterritorial loon pairs nest every year.

Territory — An area of still water used by a bonded patasfimon loons for feeding, resting, breeding, ngstin
chick rearing that is behaviorally protected agaimsursion by most other loons (and sometimes r@tg) for a
minimum of 4 weeks. Loon breeding activities wkmanerly described with reference to loon pairguthunder
light of new evidence of infidelity among individsaof loon pairs, the territory has become the noamrtain and
useful unit of reference in describing loon bregdhctivity and rates. Territories are recognizedeing either
“established” or “transitional.” Long term monitag will be necessary in order to classify a teryitimto one of
these territory subgroups.

Territorial persistence — The tendency for territorial pair to remain prassithin their territory throughout the
season. Measured by the length of time a pairiren@n territory throughout the year.

Territory years - The number of years a territory has been surveldsd as the denominator of the long-term
hatch rate productivity measure.

Total production — The total number of loon chicks fledged lakewdideing the year of time period described;
lakewide production.

Transitional territory — Paired adults found on a territory for less tttame consecutive weeks and/or less than
three consecutive years
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Whole lake territory — One pair of adults is restricted to one laketlierentire breeding cycle. The territory may or
may not encompass the entire lake, however, a dguainis not established.
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