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Executive Summary

We report results from survey efforts on lakes sititable loon breeding habitat in the Downeast
Lakes Region of Maine. The purpose of this studg to acquire the sixth year of data on
Common Loon Gavia immey populations and productivity in the Downeast Lak&gion in

Maine. On May 25, 2005 Downeast Lakes Land TiD&L{) acquired the 27,000-acre Farm
Cove Community Forest and New England Forestry Bation (NEFF) acquired a conservation
easement on 312,000 acres in the surrounding Binéaproject, including the purchased land and
easement, has ensured the protection of over 445 wiilake shorelines.

This monitoring effort is supported through a caagpige agreement between the U. S. Fish and
Wildlife Service (USFWS), DLLT, and NEFF. The fesgaisitions and conservation easements of
DLLT and NEFF were funded in part by USFWS, actimgand on behalf of the Trustees of the
North Cape Oil Spill.

DLLT began loon monitoring in 2001. The 2006 seasas the & season of data collection.
Biodiversity Research Institute (BRI) joined theject in 2005, applying standardized loon survey
methodologies to determine the number of territquéars and breeding success of loons. BRI and
DLLT worked collaboratively in 2005 and 2006. Suredforts included 12 weeks of ground and
boat-based monitoring and two aerial surveys ir6200

A summary of loon occupancy and reproductive siecslsws that 74% of the lakes in the study
area suitable in size for nesting loons were oa@lipy territorial pairs (34 of 46 lakes surveyed).
Based on well-defined criteria for an establisheahlterritory, a total of 75 territorial pairs were
documented and of these, 33 pairs attempted nedfirggn these nests, 21 chicks hatched and 10
survived to > 6 weeks of age — this is an ageithatdely considered as a fledging rate.

High water and rain in June caused many loon nestsl regionally. Maine Audubon reported the
second-lowest number of loon chicks from their 2a+ysurvey of Maine lakes. The heavy
precipitation was likely a factor in low hatchingcgess in the Downeast study area in 2006.

Nesting frequency and reproductive success wergaoed with other areas in Maine and statewide
loon populations in New Hampshire and Vermonthie Downeast Lakes study area, 44% of the
territorial pairs attempted nesting in 2006. Tikisimilar to Allagash and Rangeley Lakes Region
of Maine but is well below long-term statewide aggs in New Hampshire and Vermont, where
on average over two-thirds of the territorial patempt nesting. Because the ratio of territorial
pairs that attempted nesting was low and reprodeigtarameters were generally low, overall
productivity as measured by the number of chickdded per territorial pair, was also low (0.13).
Population models developed by BRI in conjunctiathvithe U.S. Environmental Protection

Agency and USFWS indicate that a long-term avecd@e48 fledged young per territorial pair is
needed for a sustainable loon population.
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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 poparalevel have caused public concern and
subsequently have impacted policies set by lakecgtons, local governing bodies, as well as
state and federal governments. Although Maineéebing loon population is robust and estimated
at 1,400 pairs (Evers 2007) major stressors tatidie’s population demand vigilance. Major
stressors currently quantified as critical to M&r@eeding loon population are the availability of
methylmercury (MeHg) in freshwater environmentsdisvet al. 1998, Evers et al. 2001b) and oll
spills in marine environments (NOAA et al. 1999he latter stressor is of concern for this report.

On 19 January 1996, the tank barge North Capeksgnazind and spilled an estimated 828,000
gallons of No. 2 fuel oil off the Rhode Island coass a result, over 400 loons were killed (NOAA
et al. 1999). Models based on the population dyosof color-marked individuals (Evers 2001a)
indicated approximately 3,900 loon-years lost. ®hesite replacement of this injury was deemed
logistically impractical and the trustees focusadlee purchase of lake shoreline breeding habitat
in New England to restore the injury. Monies paydthe responsible party for the loon-years lost
were administered through the USFWS. In an eftoitlentify the highest quality breeding loon
habitat, BRI was contracted to survey target aagassearch, find, and evaluate loon territories.
Purchase priority would then be given to the higleslity shoreline

The purpose of this study was to acquire standedditata on loon populations and productivity in
the DLLT Region in Maine. On May 25, 2005 DLLT aaeal the 27,000-acre Farm Cove
Community Forest and NEFF acquired a conservagement on 312,000 acres in the
surrounding area. This project, including the pasdd land and easement, has ensured the
protection of over 445 miles of lake shorelines.

Protection of loon breeding habitat at a landsdaypel is critical to maintaining the integrity of
populations and avoiding increased patchinessitdlda habitat. Although the modeling of
source-sink habitats is currently being investigdte the Northeast’s loon meta population we feel
that there are multiple stressors at play thatauosing local negative population growth rates. ,And
although Pulliam (1988) argued that species inigibaheterogeneous environments can maintain
large sink populations in an evolutionary stablenne, we contend that the extremely restrictive
dispersal abilities of breeding loons (i.e., anrage of two km for adult males, Evers 2001a)
combined with chronic breeding ground stressors,(®eHg) and unpredictable but frequent
wintering area stressors (e.g., marine oil spgigduces enough uncertainty that the chances for
creating sink populations need to be aggressivélynmezed to maintain a minimum viable
population.

The following survey (1) documents the number aiftigrial and nesting loon pairs and (2)
documents juvenile survivorship.

Loon Breeding Habitat Requirements:

Loons prefer lakes >60 acres (>24 ha) with cledewan abundance of small fish, numerous small
islands, and an irregular shoreline that createses;diowever, they are found in a wide variety of
freshwater aquatic habitats. Lake size and cordigan are important determinants for loon
density. Habitat heterogeneity is particularhffidiflt to quantify and typically requires an
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evaluation for what constitutes high and low gyalit.oons likely have an overall habitat use
pattern that follows Pulliam and Danielson’s (199dgal pre-emptive distribution” model where
an individual selects the best available site aedgnts other individuals from occupying that site.

Water quality is an important habitat feature fogdaling loon success. Loons are visual predators;
therefore clear water is crucial for foraging e#fiecy. The benefits of foraging in clear water are
apparent through a Michigan study that documendiedtst time spent foraging in turbid water was
significantly greater than in clear water (Gostonasid Evers 2001). Water clarity can be
measured with a Secchi Disk or with specially destgprobes and instruments. Secchi Disk
readings of 5 feet or less (1.5m) alter loon fangdiehavior (Barr 1986). Total suspended solid
measurements at Seney National Wildlife Refuge hid@n, indicated that breeding pairs preferred
lakes with <28 Nephelometric Turbidity Units (NTU)akes over 28 NTU were not used for
nesting purposes (BRI, unpubl. data).

Loons nest in close proximity to the water’s edge #end to select small islands, floating bog mats,
and marshy hummocks. Loons prefer to nest on gafafids, primarily the lee side (Olson and
Marshall 1952, Sutcliffe 1980, Titus and VanDru®3IL, Yonge 1981, Dahmer 1986, Jung 1987).
Islands provide the widest range of visibility dwe territory and afford better protection from
mammalian predators. Floating sphagnum bog médsdgbarticularly high nesting success (Reiser
1988) because they can move with water level fatodns related to natural and anthropogenic
forces. Marsh and mainland sites are of lowergoegice and most likely occur in response to lack
of islands, shoreline development (Alvo 1981, Gkrison 1981, Mcintyre 1988) and high
conspecific densities. In cattaily{phaspp.) marshes and other emergent wetlands with tal
vegetation, muskraQndatra zibethicushouses provide suitable nesting platforms (Mur8945).
Beaver Castor canadensjdiouses may also be used (K. Taylor, pers. com.).

Loons prefer foraging in clear waters of littorahes; they tend to avoid deeper parts of lakes.
Breeding adults and their young generally forageeiatively shallow areas < 16.5 feet (<5 m) and
within 165 to 500 feet (50 to 150 m) from the stioee(Strong and Bissonette 1989; Ruggles 1994;
Mclintyre and Barr 1997). Preferred prey specieshss yellow perctPerca flavescensand size
classes, such as 4 to 6 inches (10 to 15 cm) arelfm this zone (Barr 1996).

Nest sites are generally located within 4 feehefwater’s edge (although water level drawdowns
can extend their limits and >50 foot (>15 m) patisvhave been documented, J. Fair, pers. com.).
Available submergent and emergent materials ar@ fasenest structures. Common Loons select
nest sites with steep drop-offs that allow for umdger approaches and exits (Olson and Marshall
1952, Christenson 1981, Mcintyre 1988, Ruggles L98wever Sutcliffe (1980) and Valley
(1987) did not find this to be a predictor of ddeation. Strong et al. (1987) found between-year
reuse of nest sites by loons to be 78-88%. Changasst locations were more frequent after nest
failures and reuse occurred more often after ssgesesting.

Chick rearing areas or nurseries share much odahee attributes as foraging areas. They are
typically in shallow water close to shore, with ypeeze classes suitable for feeding young. These
areas experience less prevailing wind and waveas#mseparate chicks from adults. Chicks hide
among shoreline vegetation in response to threatdien left unattended (Yonge 1981, Strong and
Bissonette 1989, Ruggles 1994).

BioDiversity Research Institute & Downeast Lakest Trust 3



Study Area

The study area for this project is the Downeaskkalegion of interior Washington County, Maine,
and is generally focused on the lakes adjacemtedete acquisitions and conservation easements of
DLLT and NEFF. The area is contiguous to other eoretion lands, including the Machias River
lands, the Duck Lake Unit (Maine Department of Gamation), and Crown Lands in New
Brunswick. The Downeast Lakes region was namedadlly Important Bird Area by the

American Bird Conservancy in 2006.

A total of 46 lakes were surveyed in the St. CiRixer, Machias River, East Machias River, and
Dennys River watersheds. Lake size, depth, andeéer measurements are listed by watershed in
Appendix 1. Data is from PEARL, an online data seunaintained by the University of Maine. A
brief description of the lakes that were surveyahbivs.

St. Croix River watershed:

West Grand Lake is one of the clearest and deepest lakes in titly sirea. The southeast end is
the most developed part of the lake, near to thege of Grand Lake Stream. The body of West
Grand has many rocky shores; however there aregbnmves and islands to support as many as
six territorial pairs, as have been found in pastrg.Junior Bay andPug Lake are considered part
of West Grand Lake, and are less developed thashibiees of West Grand providing more suitable
nesting habitat.

The West Grand Lake watershed incluBesumcus, Sysladobsis, Wabassus, Norway, Scraggly,
Shaw, Junior, and Pleasant Lakes. Pocumcus less developed than West Grand with a few
camps and a campground at Elsemore Landing. Itelsanore suitable habitat for loon nesting.
Sysladobsisthough largely open with rocky shorelines, hasiaple amount of small islands and
protected marshy coves that provide good nestiegsaVabassus Lakes a smaller, more marshy
lake with only a few camps on the shoreliNerway Lake has a few marshy, sheltered spots
suitable for nesting, and human activity is lowtbe lake ScragglyandShaw are remote lakes
accessible by logging roads north of West GrancelLakth many coves and marshy spots
providing nesting habitat. Parts &ifnior Lake are remote, but there are many camps on its
shoreline and considerable human activity in ceréaeas of the lake. Although some shores are
rocky, there are multiple islands would make suéaiesting spot$?leasant Lakeis accessible
from Rte. 6 on a well traveled dirt road, howevere are only a few camps and a campground on
the lake. There are no islands and few coves astthgdocations are sparse.

The watershed of Big Musquash stream, which diaitasBig Lake from the north, includes
Upper and Lower Oxbrook, East and West Musquash, ah Farrow Lakes. The Oxbrook
Lakes are minimally developed with only a few camyest Musquash Lakeis accessible by dirt
road and has a few camps. West Musquash Lake kasgpotential in the southern end of the
lake where there are islands and protection fraamwtimd.East Musquashis located along Route
6, with one shore populated with camps, and theroeky and exposed. There are nesting spots
where Waldon Brook flows into the lake. The entiret Farrow Lake is visible from the
shoreline.

Clifford Lake and several smaller lakésittle River Lake, Silver Pug, andHosea Pug)re in the
Big Lake watershedl hese are all relatively remote lakes with limiteelopment. Clifford is
divided into three branches, all with islands aratshy shorelines suitable for nesting.

BioDiversity Research Institute & Downeast Lakest Trust 4



Big Lake is perhaps the most developed lake in the stugly, avith much boat traffic and human
activity, but also includes many protected covesiatandsLewey Lake andLong Lake connect
Big Lake and Grand Falls Flowagerand Falls Flowageruns into the St. Croix River from
Lewey Lake. It has many coves and islands andlossibmerged logs. There are many suitable
wind-sheltered nesting ared¥oodland Lake, which is part of the flowage, contains several
marshy spots suitable for nesting.

Spednic Lake on the U.S.-Canada border, is one of Maine’sglstrtpkes. This watershed also
includes the much smalleambert, La Coute, Hound Brook andSimsquish Lakes.

Machias River watershed:

Fifth, Fourth, Third, Second, andFirst Machias Lakesare along the main stem of the Machias
River. Each includes a few camps, but there igivelly little shoreline development on any of
these laked=irst Chain, Second ChainandThird Chain Lakes are quiet lakes, with both rocky
and sandy shorelines. They each have marshy dr&aare suitable nesting areas for loons. Each
lake has a few camps.

East Machias River watershed:

Pocomoonshine Lakéhas many islands and marshy areas that appeargerfect nesting sites for
loons.Upper and Lower Mud Lakes are small lakes along the Maine River between
Pocomoonshine and Crawford Lak€sawford Lake has many islands, yet much of the shoreline
is rocky and less suitable for nestihgve Lake is accessible by paved roads off of Route 9.
Possum Lake North Beaverdam andSouth Beaverdamare very small lake®arrows Lake is
south of Route 9 and is relatively undeveloped.

Dennys River watershed:
Pleasant Lake is very close to Barrows Lake but is in the Denniyer watershed, and is much
more developed with camps and houses surroundizkie.

BioDiversity Research Institute & Downeast Lakest Trust 5



Methods

In 2006, BRI accompanied DLLT field staff for thé&ith year of loon surveys in order to
standardize survey methodologies with other loomitoang being conducted in New England.
From mid-May to mid-September, BRI and DLLT seast@logists conducted ground surveys for
territorial pairs inhabiting lakes bordered by pied lands. Surveys focused on 46 lakes
containing 116 potential loon territories. Thegmece of territorial pairs was documented
including juvenile survivorship, habitat conditioasd pressures for each area using similar
standardized methodologies.

Ground Survey Field Methods

Survey methods were consistent with those repanté&yers et al. (2001a). All known or potential
loon territories and surrounding areas were suveging 10X binoculars with occasional use of a
15-45X spotting scope. A canoe or kayak was useth@derate- and large-sized lakes with poor
road access or launching facilities. Lakes wiffialilt access were reached on foot guided by a
GarmirO GPS and orienteering. The seasonal staff survegel day with registered Maine guides
from the Grand Lake Stream Guide Association. Eediigrt was made to gather information from
the greatest distance possible from the loons tommze impacts on nesting and brooding activities.
Since nesting evidence may be obscured by vegejdttivas often necessary to search for
presence/absence of nest evidence by foot. Or tieEsmsions, searches were conducted for
evidence of natural nesting attempts by walkingpemeter of the available nesting habitat in
loon territories. All known historical nestingesstwere checked regularly for nesting evidence.

Aerial Survey Field Methods

In order to efficiently cover the entire study graerial surveys were utilized by BRI in late Augus
(23-25) and September (22-25) to confirm chick sumship through the summer. Aerial surveys
were conducted by experienced observers in smallifiiing aircraft that could decrease speed to
approximately 70 m/hr (116 km/hr) and maintain kituale to 500 ft (60 m) or less, if necessary.

Each territory was circled at low altitude for animum of two minutes, or until information was
gathered. Territories with known chicks were skeadcwith multiple passes. Surveys were
conducted on days with light wind to improve visitlsiof loons on the water. Although diving
birds can be easily missed, in calm conditions $oane readily observed.

While ground surveys provide the best insight osting attempts and reasons for nest failure,
aerial surveys provide an efficient and confideahnhique for determining territorial pair
occupancy, chicks, and non-breeding adults.

Defining Reproductive Success
Reproductive success is evaluated according todatameters: nesting frequency, hatching

success, chick survivorship and overall produgtivilesting frequency is defined as the number of
nesting pairs per total territorial pairs. Thisasere indicates the percent of the total potential
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breeding population that attempts to reproduce saabon. The rate of success by these pairs, or
hatching success, is measured through the numiatiiaks hatched by these pairs. Chick
survivorship is defined as the number of chickwisurg in September divided by the number of
chicks hatched. Overall productivity is a combiotof the prior three parameters and measured
through fledged young per territorial pair

Results and Discussion
Results of the 2006 Breeding Season

In the 2006 field season, field staff spent 12 vgemkveying 46 lakes encompassing 116 potential
loon territories across the Downeast Lake studg @fable 1, Appendix 2-3). Seventy-five
territorial loon pairs were recorded, down subsédigtfrom the previous year’s count of 95 pairs.
The average number of territorial pairs in the Deast Lakes region is thereby 85 +/- 10 pairs
(2005-2006). This variability is outside thoseareted in other populations (J. Cooley pers com.)
and therefore more years of standardized samptangecessary to define and understand localized
trends in the Downeast Lake loon population. [Ratkected previous to 2005 were done on a
subset of the currently monitored lakes using déffie protocols. They provide valuable long-term
monitoring information on the lakes that were syede but cannot be compared directly with 2005
and 2006 survey results (Table 3).

Of the 75 pairs, 33 were confirmed as nesting ynglé nesting frequency of 44%, somewhat
higher than that recorded in 2005 (37%). Twentg-ohicks hatched with 10 surviving to fledge.
As with the number of territorial pairs, the nunef chicks hatched and surviving decreased
relative to 2005 (32 and 20 respectively). Nehdif (48%) of the chicks hatched survived to
fledge in 2006.

High water and rain in June caused many loon riedtsl regionally. Maine Audubon reported the
second-lowest number of loon chicks hatched froair t3-year survey of Maine lakes. The heavy
precipitation was likely a factor in low hatchingcsess in the Downeast study area in 2006.

TABLE 1: Common Loon Population and Productivity Summary, 2005-2006

Population

2005 2006

95 Territorial Pairs (TP) 75 Territorial Pairs

36 Nesting Pairs (NP) 33 Nesting Pairs

32 Chicks Hatched from all territories (CH) 21 €itd Hatched from all territories

20 Chicks Fledged from all territories (CS) 10 ¢kisi Fledged from all territories
Productivity

2005 2006

37% Nesting Frequency (NP/TP) 44% Nesting Frequen

89% Hatching Success (CH/NP) 64% Hatching Success

63% Chick Survivorship (CS/CH) 48% Chick Survisioip

21% Overall Productivity (CS/TP) 13% Overall Puotivity

Loons are long-lived birds that on average produddledged young and up to 13 (modeled by
using fecundity of 0.26 fledged young per femal8, ylear annual survivorship of 55%, 3-20 year
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annual survivorship of 95%, and 20-30 year annuadigorship of 85%). Based on these
population growth models that were generated tHrdR@mas software (Akcakaya 1998), output
indicates at least an average of 0.48 fledged ypenderritorial pair (or 0.24 females assuming a
1:1 sex ratio) needs to be produced to maintaamealé greater than one.

Surveys conducted in the Downeast Lakes studyiarg@05-2006, indicate overall productivity
values from this region were below the long-terrarages needed for a healthy, stable population.
Monitoring in future years will be necessary toagdish if these productivity values are typical for
the area.

Comparison of Downeast Lakes Region Results with @ér Areas

As in 2005, results in 2006 continue to representations from New Hampshire and Vermont
long-term data (Table 2). Nesting frequency, haiglsuccess, chick survivorship, and overall

productivity were lower than the long-term averafggsNew Hampshire and Vermont.

Loon reproductive success in the Downeast Lakesianmore similar to that found for loons in
northern and western Maine than in New Hampshice\éermont.

Relationship Between Loon Productivity and LakeeSiz

The 2005 season data indicated significant relaliggs between several reproductive parameters
and lake size based on findings from that yeares€&tpatterns differed from results in New
Hampshire and other areas of North America. Thexg avpositive significant relationship between
hatching success (CH/NP) and lake sizeqr74, p<0.001) as well as for chick survival (CB)C

and lake size #0.43, p<0.001). There was no significant corietabetween overall productivity
(CSITP) and lake size’40.03, p>0.05). See Yates et al. 2006 for moreriné&tion. In the final

report from the 2007 field season, we will useamdardized 3-year dataset (2005-07) to retest these
patterns for significance.
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TABLE 2. Summary of Overall Reproductive Successor Downeast Lakes in 2006 and 2005
In Comparison to Rangeley Lakes Region, Eagle Lak&llagash Region, New Hampshire and
Vermont Long-term Data.

Number
Number Laol:es
Region of Lakes X 1 1 1 1 | NP/ | CH/ | CS/ | CS/
Surveyed| With | TPT I NPT CHY 1 CS™ o'l \p | el | TP
Loon
Pairs
Downeas
Lakes 46 34 75 33 21 10 | 0.44 | 0.64 | 0.4¢ | 0.12
2006
Downeas
Lakes 46 38 95 36 32 20 | 0.37| 0.8¢| 0.6% | 0.21
2005
Rangeley
Lakes 8 8 85 50 44 22| 059 0.88 0.50 0.p6
2000-2004
Eagle
Lake/
Allagash 24-36 14-25 107 48 29 15 0.45 060 0/52 0.31
Region
2000-2004
New 0.68| 0.99| 0.77| 0.52
Hampshire| 44-135 n/a 3,650 327)7 2440 1847+/- | +/- | +- | +/-
1976-2000 0.06| 0.13| 0.06| 0.09
Vermont / 736 | 428| 308 374 31'0%/70 }L./z 04?5 04?4
n/a - b +/- - - -
1981-2000 0.09| 0.20| 0.05| 0.16

TP=Territorial Pair, NP=Nesting Pair, CH=Chicks &fed, CS=Chicks Survived

Some of the differences in loon reproductive sustetween Maine (the Downeast Lakes Region,
northern and western Maine), and New Hampshirévarthont may be due to the following
characteristics of lakes in Maine as compared et Hampshire and Vermont:

(1) low primary productivity and therefore loweslii biomass,

(2) frequent and irregular water level fluctuations

(3) shoreline nesting habitats of marginal quahiyd

(4) potential anthropogenic stressors including Igebdailability, recreational fishing and
boating, and changes in fish composition relateg@dniced movements because of dams
(Evers 2007).

Summary of Survey Results, 2001-2006

Table 3 below summarizes data compiled from thel20Q006 loon surveys. For each lake, the
annual number of territorial pairs observed, negsgiairs, chicks hatched and surviving is presented,
along with averages across years. Although loonitoong from 2001-2004 was done on a subset
of the currently surveyed lakes, data represertethése years provides a foundation for the
current standardized effort.
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TABLE 3. Summary of Loon Survey Results, 2001-2006

Year 2001 2002 2003 2004 2005* 20067
Total # of Lakes Surveyed 19 34 10 35 46 46
Total # of Territorial Pairs 33 39 24 61 95 75
Avg # of Pairs Per Lake 1.74 1.15 2.40 1.74 2.07 631.
Total # of Nesting Pairs 18 23 12 22 36 33
Avg # of Nesting Pairs Per Lake 0.95 0.68 1.20 0.63 0.78 0.72
Total # of Chicks Hatched 10 12 6 29 32 21
Total # of Chicks Surviving n/a n/a n/a n/a 20 10
Overall Chick Survivorship n/a n/a n/a n/a 0.63 80.4
Overall Productivity CS/TP n/a n/a n/a n/a 0.21 30.1

*Represent years of standardized survey methodology

Recommendations

1. Continue to develop a standardized datasetkdaydad loon territory that can be objectively
compared with other areas;

2. Continue to ground-truth current lake and teryidelineations in order to further

standardize survey efforts;

3. Georeference all known nest sites;

4. Georeference all occupied loon territories usiegt-estimate territory center in lieu of nest

sites;

No o

productivity and lake size.
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Appendix 1. Sizes, Perimeters, and Depths of Lak&s the Study Area.

St. Croix River Watershed:

Lake Area (ac) Perimeter (ft) Mean Depth (ft) Max Depth (ft)
West Grand Lake 14467 258866 37 128
Sysladobsis Lake 5430 6842 25 66
Pocumcus Lake 2211 116413 25 44
Wabassus Lake 989 52258 12 24
Norway Lake 130 18141 na na
Scraggly Lake 1640 117774 22 42
Shaw Lake 251 24391 12 30
Junior Lake 4000 152,076 21 70
Pleasant Lake 1550 63195 34 92
Lower Oxbrook Lake 341 23719 16 30
Upper Oxbrook Lake 434 24966 9 18
West Musquash Lake 1606 62789 108
East Musquash Lake 818 48947 24 62
Farrow Lake 286 19484 34 76
Little River Lake 74 9425 na na
Clifford 1247 117701 20 50
Hosea Pug 58* na na 35*
Silver Pug Lake 212 17741 21 38
Big Lake 10444 370530 12 70
Lewey Lake 469 44966 na na
Long Lake 608 43741 12 25
Grand Falls Flowage 6099 34932 na 44
Woodland Flowage 2 2196 na 32
Spednic Lake 17219 559136 20 54
Lambert Lake 521 35170 20 60
Hound Brook Lake 310 17825 na na
LaCoute Lake 138 12390 8 11
Simsquish Lake 141 13489 na na
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Machias River Watershed:

Lake Area (ac) Perimeter (ft) Mean Depth (ft) Max Depth (ft)
Fifth Machias Lake 1058 43429 11 27
Fourth Machias Lake 1913 147739 13 26
Third Machias Lake 2558 190391 14 28
Second Machias Lake 182 14683 7 12
First Machias Lake 122 17526 10 30
Third Chain Lake 233 46238 15 33
Second Chain Lake 799 66506 15 30
First Chain Lake 464 48247 16 31

East Machias River Watershed:

Lake Area (ac) Perimeter (ft) Mean Depth (ft) Max Depth (ft)
Pocomoonshine Lake 2538 171077 14 40
Upper Mud Lake 91 9871 na na
Lower Mud Lake 74 7985 na na
Crawford Lake 1879 145266 na na 27
Love Lake 651 33898 17 45
Barrows Lake 253 28477 14 40
Possum Lake 25 5518 11 18
North Beaverdam Lake 148 13259 13 21
South Beaverdam Lake 181 21210 18 39

Dennys River Watershed:
Lake Area (ac) Perimeter (ft) Mean Depth (ft) Max Depth (ft)
Pleasant Lake 337 18532 17 36

Total Acreage & Perimeter 85,143 3,298,955
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Appendix 2.0. Downeast Lakes Land Trust area 206 loon productivity data displayed.

BioDiversity Research Institute & Downeast Lakest Trust

14



Appendix 2.1. Downeast Lakes Land Trust area 206 loon productivity data displayed.

BioDiversity Research Institute & Downeast Lakest Trust

15



Appendix 2.2. Downeast Lakes Land Trust area @06 loon productivity data displayed
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Appendix 2.3. Downeast Lakes Land Trust area 2@t06 loon productivity data displayed.
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Appendix 2.4. Downeast Lakes Land Trust area witb62oon productivity data displayed.
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Appendix 2.5. Downeast Lakes Land Trust area witb62oon productivity data displayed.
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Appendix 2.6. Downeast Lakes Land Trust area witb62oon productivity data displayed.
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Appendix 2.7. Downeast Lakes Land Trust area witb62oon productivity data displayed.
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Appendix 2.8. Downeast Lakes Land Trust area witb62oon productivity data displayed.
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Appendix 3. Territory-specific Productivity Summgdor the Downeast Lakes Region, 2006

Lake [ Territory | TR NB CH Ck
Barrows Lake Barrows Lake 1 1 1 1
Big Lake Big Musquash 11 0 O
Big Lake Clark Cove 11 1 1
Big lake Clifford Bay 1/0/0 O
Big Lake Dana Point 111 0 O
Big lake Dinner Island Cove 1 1 0 O
Big Lake Gould Landing 1.0 0 O
Big Lake Jameson Cove 1 C 0 (
Big Lake Jimmy Libby Cove 1. 0/ 0/ O
Big lake Long Island 1.0 0 O
Big Lake Moody Island 11 0 O
Big Lake Musquash Cove 0 0 0 ¢
Big Lake Taylor Island 11 1 1
Clifford Lake Clifford Stream 1. 0/0 O
Clifford Lake North West Arm 1.0 0 O
Clifford Lake South Silver Pug 1 0 0 O
Crawford lake Great Pine Point L0 0
Crawford Lake Little Huntley Brook 1 0 0 O
Crawford Lake Seavey Brook 1 1 0 ¢
East Musquash Lake Route 6 Territory 0O 0O O |0
East Musquash lake Waldon Brook 1 0 0 p
Farrow Lake Farrow Lake 1 0 0 O
Fifth Machias Inlet Cove 11 0 0 O
Fifth Machias Western Territory 0 0 0 O
First Chain Lake First Chain South Cove 1 1 1 [0
First Machias First Machias 0 0 0 ¢
Fourth Machias Lake Fifth Machias Stream 0 0 0 |o
Fourth Machias Lake Fourth Machias Stream 1 1 0|0
Fourth Machias Lake Pennaman Brook 1 0 0 [O
Fourth Machias Lake Middle Island/Narrows 2 0 0O P
Fourth Machias lake Unknown Stream 1 0 0 P
Grand Falls Flowage Berry Brook 0 C 0 (
Grand Falls Flowage Black Cat Island 0o 0 0 p
Grand Falls Flowage George Brook 2 0 0 p
Grand Falls Flowage Kelleyland Coves 1 0 0 P
Grand Falls Flowage Pudding Brook Oo0o o0 p
Grand Falls Flowage Tomah Stream 0O 0 0 |0
Hosea Pug Lake Hosea Pug O 0O O |0
Houndbrook Lake Houndbrook Lake 0O 0 0
Junior Lake Bottle Island 1 0 0 O
Junior Lake Boyce Cove 1 1 1 0O
Junior Lake Junior Stream 1 ¢ 0 ¢
Junior Lake North Cove 11 1 1
Junior Lake Scraggly Lake 0 0 0 ¢
La Coute Lake La Coute Lake 11 1 (
Lambert Lake Lambert Lake 1 0 0 ¢
Lewey Lake Lewey Lake 0 0 0 O
Little River Lake Little River Lake 00 0 O
Long Lake Long Lake 11 1 0
Love Lake Love Lake 10 0 O

BioDiversity Research Institute & Downeast Lakest Trust

23



Lake | Territory [ TR NB CH CB
Lower Mud Lake Lower Mud Lake 0 0l 0 O
Lower Oxbrook Lower Oxbrook 0 0 0 O
North Beaver Dam N. Beaver Dam L o o0 ¢
Norway Lake Norway Lake 11 1 0
Pleasant Lake (Kossuth) Birch/Dipper Point 1 1 0 |0
Pleasant Lake (Kossuth) Dark Cove 1 0 0 [0
Pleasant Lake (Alexander} Pleasant Lake 0 0 0 {o
Pocomoonshine Lake Blood Cove o2 0 0 p
Pocomoonshine Lake Deep Cove 0O 0O 0 [0
Pocomoonshine Lake Middle Ground West 1 0 0 |0
Pocomoonshine Lake Pocomoonshine Mountain| 1 ' 0 (0 (O
Pocomoonshine Lake West Black Cove 1 0 0 |0
Pocumcus Lake Deer Brook Cove 1 1 1
Pocumcus Lake Dobsis Narrows 1 0 0 D
Pocumcus Lake Elsemore Landing 1 0 0 p
Possum Lake Possum Lake o 0 0 p
Scraggly Lake David's Cove 1 1 2 (
Scraggly Lake Hasty Cove 1 1 1
Scraggly Lake Mud Cove 1 1 1 1
Scraggly Lake North East Cove 11 1 0
Scraggly Lake Penobscot Cove 0 0 0 p
Scraggly Lake Rainy Cove 0 0 0 ¢
Second Chain Lake Second Chain Lake 1 /0 0|0
Second Machias Second Machias 1 0 0 (O
Shaw Lake Shaw 0 0 0 O
Silver Pug Lake Silver Pug South 1 0 0 0
Simsquish Lake Simsquish Lake L 4L 1 1
South Beaver Dam South Beaver Dam 0O 0O 0 (O
Spednic Lake Mud Cove 0 0 0 O
Spednic Lake Mud Flatts 1 0 O
Spednic Lake Muncy Cove 1 1 1 1
Spednic Lake Spruce Mountain L 1 0 0
Spednic Lake The Narrows 0 0 0 (
Spednic Lake Vanceboro Dam 1 0 0 0
Spednic Lake Walker Island 1 1 0 d
Sysladobsis Lake Big Island 1 0 0 (
Sysladobsis Lake Burnt Island 20 0
Sysladobsis Lake Chain Island Lo 0 9
Sysladobsis Lake Cranberry Cove 1 1 1 1
Sysladobsis Lake Dark Cove 0O 0 0
Sysladobsis Lake Dollar Island 0O 0 0 ¢
Sysladobsis Lake Horseshoe Cove 0O 0 0[O
Sysladobsis Lake Upper Dobsy Territory 0 0 0 D
Third Chain Lake Third Chain Lake 1 0 0 (
Third Machias Lake Eastern Arm 1 1 0 (
Third Machias Lake Fourth Lake Stream 0O 0 0 p
Third Machias Lake Trafton Rock C 0 0 (g
Third Machias Lake Western Arm 1 0 C ¢
Third Machias Lake White Birch Island 1 0 0
Upper Mud Lake Upper Mud 1 1) 0 O
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Lake | Territory | TH NB CH CB
Upper Oxbrook Upper Oxbrook 1 0 0 ¢
Wabassus Lake Dawn Marie 10 0 0
Wabassus Lake Northwest cove 1 1 0 p
West Grand Lake Bear Island 0 0 0 0
West Grand Lake Birch Island 0 0 0 ¢
West Grand Lake Dyer Cove 0O Cc 0
West Grand Lake Farm Cove 0O 0 0 0
West Grand Lake Grand Lake Stream 1 0 0 |O
West Grand Lake Junior Bay 1 0 0 ¢
West Grand Lake Blood Brook 1 0 0 d
West Grand Lake Whitney Cove L0101
West Grand Lake Pug Lake 20 0
West Musquash Lake Otter Brook O 0 0 0
West Musquash Lake West Musquash Lake 0O 0 0|0
Woodland Lake Mill pair 0/0 0 O
Woodland Lake Sprague Meadow 1 1 2 1
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