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1.0 EXECUTIVE SUMMARY

Aziscohos Lake’s surface elevation is controlledhs Azicohos Dam, which is licensed as
Federal Energy Regulatory Commission (FERC) Prdyect4026-002ME. Article 33 under this
license requires annual surveys of Aziscohos Lakes population to evaluate the necessity and
feasibility of the use of artificial nesting islasxdBioDiversity Research Institute (BRI) conducts
surveys and oversees management of loons on Azisdatke. This report summarizes the

results of loon enhancement efforts on Aziscohdslfar the 2008 field season.

The number of territorial loons decreased from @2spin 2007 to 19 pairs in 2008. Eighty-four
percent of pairs nested (16) with 18 nesting attemgrorded lake wide, including one renest.
Seven pairs were successful in hatching a totdBofoung, with 4 of these surviving to fledge.
Eighty-six percent (6/7) of successful nesting paim Aziscohos Lake used raft sites, producing
85% (11) of chicks hatched. Raft management oscatios Lake has been successful in
enhancing breeding success reflected in high rgeatid hatching rates. Overall productivity
(0.21 chicks surviving/pair) on Aziscohos Lake heete remains low and is attributed to chick

loss post-hatching.
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2.0 INTRODUCTION

2.1 About the study site

In 1911, the Aziscohos Dam was built on the MagallpRiver in northwestern Maine (Figure 1).
The impoundment was built with the intention ofeéasing water storage in the Upper
Androscoggin Storage System. The water was regutatsupply a steady flow year round for
downstream mills, which used mechanical waterpowdére existing river, riparian zones and
upland area were transformed into an 11.53 squaile-(i378-acre) impoundment that extended
across sections of three townships (Parkertownchiown and Lincoln). A hydroelectric facility

was built in 1984 and became commercially operatiaom 1985.

At present, a 21-mile long lake exists with varishereline substrates ranging from boulders at

the south end to granular sand towards the nortth dine impoundment also contains habitat for
several lacusterine wildlife species, including toenmon loon. As a consequence of water level
management operations, water level fluctuationgueatly occur within the loon’s nesting period.

These fluctuations can affect loon nesting halaitett nesting success.
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Figure 1. Rangeley Lakes Study Area

2.2 History and Purpose of Study

The common loon is a piscivorous waterbird possgsatiaptations for underwater locomotion
including heavy bones and posteriori attachmetdrgie webbed feet. While these adaptations
facilitate speed and agility on and below the wateuarface, they also serve to reduce terrestrial

mobility.

Loons only come to shore for copulation, nest aoietion and incubation of eggs. Shoreline nest
placement and limited mobility on land make loostsevulnerable to failure caused by water
level fluctuations. This susceptibility to watdranges during the nesting period prompted the
U.S. Fish & Wildlife Service (USFWS) and the Maibepartment of Inland Fisheries & Wildlife
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to identify common loons as a species to be evaduiat connection with the Federal Energy

Regulatory Commission (FERC) licensing of the Aalsas Project.

During the licensing of the hydroelectric facilitystalled at the existing dam in 1984, the
Androscoggin Reservoir Company (ARCO) and AziscdHgdro Company, Inc. conducted
numerous environmental studies. These studiesled¢hat water level fluctuations during the

summer were negatively impacting the nesting swcoebons on the lake.

Based on these initial studies, ARCO and Aziscdtydro Company, Inc. submitted a loon
management plan to the FERC that was approvednandporated into Article 33 of FERC
License No. 4026-002ME (Fair 1986). This plan resphlARCO to evaluate the necessity and
feasibility of the use of artificial nesting isladn Aziscohos Lake by drawing up “full
recommendations for an implementation plan fomtfa@ufacture, placement, and maintenance of

artificial nesting islands determined necessaryinfE986).

Since 1986, common loon populations on Aziscohdellmve been surveyed and managed using
artificial nesting islands by Jeff Fair (consultinglogist, Fairwinds Wildlife Services) and Bill

Hanson (Senior Biologist, then Central Maine Po@er) in accordance with the FERC order.

In 1999, FPL Energy Maine Hydro (FPLE) became éiglavywner of the Aziscohos Dam and
assumed responsibility for the project. At thatdj BioDiversity Research Institute (BRI)
assumed the responsibility of loon surveys, managénand the preparation of annual reports.
BRI biologists worked with Jeff Fair and Bill Hansto ensure thorough standardization of survey
techniques and definitions to minimize observes liaring the transition period. This long-term
cooperative initiative between ARCO, FPLE, USFW8 BRI has resulted in one of the most

thoroughly and well-studied loon populations in tioAmerica.

This report summarizes the results of loon mommpand management efforts on Aziscohos Lake
for the 2008 field season followed. Aziscohos Laken Project Area, referred to here as
Aziscohos Lake or the Aziscohos Lake study aredudes all waters backed up by the Aziscohos

Dam, and their perimeter shoreline.
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3.0 OBJECTIVES

1. To continue the existing loon managenaeak monitoring project on Aziscohos Lake.
Loon nesting activities are documented as welhaddctors affecting the productivity of

the current common loon population on Aziscohoselak

2. To continue collecting nonviable loon eggsrides to collect baseline data on eggs,
embryo development, and egg Hg levels. All egdisiaad egg contents will be stored for
future reference and research.

3. To deploy artificial nesting islands kvdvian guards in loon territories.
Recommendations are made regarding the improvemeditjon, removal, and/or

placement of rafts according to guidelines formedat the management plan.

4, To confirm chick survivorship by extending mamihg into late August/early September.

4.0 METHODS'

4.1 Population and Nesting Surveys

Common Loon populations were surveyed on Aziscdhlad® to confirm the presence/absence of
territorial loon pairs and document their nestiog\waties. Surveys were initiated on 15 May and
concluded on 12 August 2008. Emphasis was placesin/eying during peak loon nesting and
hatching periods occurring from May through Julsg(§able 1 for survey schedule). Survey
methods were consistent with those reported by(E@B5) and ongoing studies throughout the
Northeast. All known loon territories were surveéyses well as other sites of potential loon
habitat. Surveys were conducted from an 18’ matatlnsing 10X binoculars and 15-45X
spotting scope. Every effort was made to gathfermmation from the greatest distance possible in
order to minimize impacts on nesting and broodictivdies. Since nesting evidence may be
obscured by vegetation, it was often necessargdcch for evidence by foot. In these cases, nest
searches were performed by walking the perimeténefvailable nesting habitat in loon

territories. All known historical nesting siteseprously reported by Jeff Fair and Bill Hanson

L All terms not defined in this section can be foimdppendix 1.
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were checked regularly for nesting evidence botivatand below the waterline in response to

fluctuating water levels.

Table 1: Survey record, Aziscohos Lake, 2008
Month Visit dates

May 13, 20 23, 27
June 2,12,19, 27
July 2,7,11, 15, 23

August 2,13

TOTAL: 15 surveys

Loon territorieswere delineated according to observed territdréddavior by a loon pair such as
close physical association, defensive posturingcatithg along borders. Defined territories are
defended and used for feeding, nesting and chankng for a minimum of four weeks.
Territories are used as a unit of reference inrl@sag loon breeding activity and rates. A
territory is recognized as being eithesstablishetior “transitional” Established territories have
consistent occupancy for at least three seas@msitional territories experience inconsistent
occupation and likely represent less quality habifdl loon pairs were surveyed on a 5-7 day
rotation. Variations in this schedule resultedmhafrom prohibitive weather conditions or
logistical infeasibility.

Nesting pairdNP) were defined as those laying at least one egtewhccessful pair§SP
hatched at least one chick. A nest categorized &l included evidence as to the cause of the

failure, if it could be reported with certainty.a@ses of failure include:

1. Avian predation (AP)characterized by a small hole in the egg.
2. Mammalian predation (MPXharacterized by smashed eggs/eggshells, trackadnest, and/or scat.

3. Water level increase (WLlIncrease in lake level causing nest floods. Bggshed off nests, or eggs still in
nest, chilled in standing water.

4. Water level decrease (WLDJecrease in lake level causing eggs to be stdaimdenreachable nests.
5. Human disturbance (HDhuman intrusion, human related activities.

6. Loon disturbance (LD)loon intrusion.

7. Never hatched (NH)oons remaining on nest past normal incubatiores (27-30 days).

8. Unknown (UNK) cause unknown.
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Chicks hatchedCH) were recorded as those that hatched completelgfdabeir eggs, not
necessarily departing from the nest. For thismgpee define the terms “chick” and “fledgling”
as follows: “chicks” refer to loon youngs weeks post-hatching and “fledglings” or “fledged
young” refer to loon young >6 weeks of age (as meoended by Evers 2007). The number of

loon chicks to survive past six weeks of age wasiagd to haveurvivedor fledged(CS.

4.2 Defining Reproductive Success

Reproductive success was evaluated according tgpBmameters: nesting success, hatching
success, chick survivorship and overall produgtivilesting successas defined as the number

of nesting pairs per total territorial paildH/TP. This measure indicates the percent of the total
potential breeding population that attempts toadpce each season. The rate of success by these
pairs, orhatching successvas measured through the number of chicks hatichelkese pairs
(CH/NP). Chick survivorshipvas defined as the number of chicks survivingapt&mber divided

by the number of chicks hatched3/CH. Overall productivityis a combination of the prior three
parameters and measured through fledged youn@p#otial pair CS/TH

or chicks hatched per territorial pg@H/TP)when evaluating raft success

4.3 Loon Management Tools: Rafts, Avian Guards an&igns
4.3.1 Rafts

During May, BRI and FPLE biologists floated raftmstructed from cedar logs nailed together
using ~8 inch galvanized spikes. Plastic mesh fgnaias affixed to the log framework with 1-
1/2 inch galvanized fencing staples similar to éhdsscribed in Fair and Poirier (1993) and
DeSorbo et al. (2007a). Since loons typically dthieir nests from materials gathered from the
immediate vicinity of the nest site (Mcintyre 198R)cal vegetation was used as nesting material.
The quantity of nesting material used was sufficterbuild up nest bowls to levels at which the

eggs would remain dry and above the water surface.

Raft positioning and location was determined bkrigwledge of wind and wave action patterns
relative to each territory, 2) knowledge of loorriterial boundaries and proximity to neighboring
territories, 3) knowledge of previous traditionablenon-traditional nest site locations, and 4)
knowledge of boat traffic patterns relative to fpecific territory.
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Rafts were monitored periodically for proper plaest buoyancy, and adequate nesting materials
throughout the season. After nesting, all raftsewmilled out of the water to a point that was
above the highest waterline to dry for the winter.

4.3.2 Avian Guards

Avian guards made of metal wire and camouflage mesie attached to all rafts according to Fair
(1993) and DeSorbo et al. (2007a). Avian guardseé#fective in reducing raft visibility and nest
exposure from aerial predators and lake dseFbese covers aid in decreasing flushing everds a
disturbances to nesting loons and therefore magase incubation time and hatching success.
The orientation of the guard was placed to bestudesthe view to and from the nest. The
camouflage mesh material was removed at the ettteafeason to avoid further degradation.

4.3.3 Signs

Signs can be used to decrease human-caused hastfaiMany of these disturbances are
unintentional and may be avoided by placing infarareal signs both at the launch sites and/or at
nesting and brooding areas where deemed necedsBhE distributes signs (“Loon Nesting Area
Please Keep Away”) for use in protecting sensiéiveas from human disturbances. The decision
to place a sign in a territory is based on an wtdading of typical use patterns, previous reports’
recommendations, and knowledge of site-specifit fagsire history. The configuration of the
territory itself and location of a nest will als@fluence the efficacy of sign use. Signs were not
used where it was determined that their potertialttract attention to a nest site outweighed the
benefit. Signs are not used prior to nesting dgtand are taken down after nesting and/or

brooding activities have ceased.

4.4 Abandoned Egg Collection

Abandoned loon eggs were opportunistically colled¢tedetermine 1) egg viability as indicated
by developmental stage and 2) egg mercury condemtraWhole eggs were collected only when
it was certain they had failed. Collection of efigen nests occurred when birds were observed to

2 DeSorbo et al. (2007a) notes that avian guardsaoaally increase the visibility of rafts and vilerefore increase
the likelihood of human disturbance and resultast fiailure. We have found this to be the cassamne territories,
although we felt avian guards actually helped cahnesting loons.
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be off-nest for over 24 hours. If an egg was @sldbviously addled, it was marked with an "X"
in pencil. If the "X" was in the same position flelowing day, indicating the egg had not been
turned, it was collected. Collected eggs wereqaldn a labeled zip-lock plastic bag, and frozen

until eggs were processed for analysis.

4.4.1 Egg Sample Analysis

Collected eggs were measured for length, widthyme! (through water displacement), and
weight. Any evidence of external damage was nofgghs contents were rated for embryological
development and contents were placed in steriledr@® jars (Table 2). Egg contents were
analyzed for mercury concentration using cold vaggomic absorption, and the eggshells were

archived.

Table 2: Embryological development scale used for@nmon Loon eggs

NA (not assessable)Developmental stage could not be determined. @tsteere gray or yellowish-tan in color and typigal
had a foul smell. A darker color suggested songgeaseof development had occurred, whereas a yéltonogeneous
liquid may be sifted through and if no dark spathardened areas were found we classified the eggfertile (0).

0: No development was evident. Egg had a yellowfgeaor yellow/tan yolk (intact or broken down imtdiquid). A
translucent jelly-like mass surrounded the yolk a&ad showed no sign of embryonic development (eags not dark or
hardened).

1: Embryo was viable (length was up to 1.5 cm). jEfig like mass (embryo) was dense and hardei$dall dark (red)

eyespots may be visible at this stage.

2: Developing embryo (length was 1.5 — 2.0) haspgpaeent central nervous system. Cranial developaremvisible eyes
are apparent. Feathers are absent.

3: The embryo shows advanced development (lengti2vasm). Bill was developed (e.g. egg tooth préesen soft).
Legs and wings were visible but not fully develop&bme feathers were present (first seen in tail).

4: The fully developed embryo was completely covergdelathers. Appendages were completely develdpeuit, preen
gland was visible. A small portion of yolk sac mned attached to belly.

4.5 Surveying For Marked Individuals

Color-marked loons were surveyed to gain furth@rmation on territorial boundaries, between-
year territory fidelity, mate switching, estimatedhimum survivorship and intra-seasonal
movements. Loons were captured and banded usiighg&lighting technique described in Evers
(1993, 2001). Captured birds were banded for idda identification using uniqgue combinations
of color-marked bands and numbered USFWS aluminama$ Prior to release, each bird was
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weighed, two second secondary feathers were remaivib@ base of the quill, and blood samples

were taken from the metatarsal vein for contamiraaysis.

Bands were observed opportunistically during susuwesing binoculars or spotting scopes. Bands
are often visible above and below the water, dejpgnoh light conditions and wave action. Band
combinations observed in the field were recordetllater referenced against a color band
identification list to confirm the individual(s).ocation and general behavior of both banded and
unbanded individuals were also recorded at the tifedservation.

4.6 Late-Season Chick Monitoring and Overall ChickSurvival

Loon monitoring can continued into early Septembarder to confirm chick survival past a six-
week period and to gain insight into late-seasomaneents. Minimum chick survival was
calculated based on the difference between theadeléck was last observed and the date it was

either first observed or estimated to have hatched.

5.0 RESULTS AND DISCUSSION

5.1 Population and Productivity Summary 2008

This report section includes a qualitative survegazh territory including breeding status, dates
of nest initiation, hatching, nest failures, chioks, presence of color-marked individuals, and
other relevant information. A summary of lake widen reproductive success is provided and
includes breeding status, hatching success, populends, management efforts, and banding.
See Figure 2 for distribution of loon territories Aziscohos Lake. Maps were created for
territories with nesting pairs (Appendix 2). Qutattve territorial data is summarized in

Appendix 3. We conclude the discussion with recemdations for the 2009 breeding season.

5.1.1 Qualitative Territory Summary

In addition to reporting productivity data in a qtigative form, territory-specific information is
summarized to provide additional qualitative daikected during the field season. Territories

displaying a “R” represent those in which a rafs\ilaated; all others display “nR,” or no raft”.
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Aldrich Brook (R):Raft floated on 5/13/08. The banded 2006 Aldriair peturned and nested on the raft
between 6/2/08 and 6/12/08. The pair hatched twaksiby 7/2/08. The female and the two chicks were
captured and banded on 7/2/08. Both chicks suiviedledge.

Beaver Brook (R)Raft floated in 5/13/08. An unbanded pair occupkes territory in 2008. They nested

on the raft between 6/21/08 and 6/28/08. The par-mmcubated the eggs, and the nest was found
abandoned by 8/13/08. The pair did not attempenest.

Beaver Island (NR)An unbanded pair occupied the Beaver Island teyrin 2008. By 7/7/08, the pair
nested on a small island located to the southwdeaver Island. By 7/23/08, the pair had hatcheal t

chicks, none of which survived.

Big Brook (R): The raft was floated 5/13/08. The 1995 bandedBBapk female was observed on this
territory early in the season, but moved to the ofuterritory. While other unbanded birds were rded,

a territorial pair did not establish itself in 2008

Bosebuck (NR)The banded 1994 Bosebuck male and the 1994 bauidledViagalloway female were

recorded here on one occasion. No territorial wai established in 2008.

Bosebuck River North (NRA territorial pair occupied the Bosebuck River Materritory in 2008. Partial

bands were observed on the male (left leg: oramgl#, leg: silver), and the band status of the fiencauld
not be determined. By 6/2/08, a nest was locateith® west side of the river channel approximal€l§
yards (91m) north of where the river meets the.lakes nest failed due to a water level fluctuation
occurring between 6/2/08 and 6/12/08.

Buck Mountain (R)The raft was floated on 5/13/08. An unbanded raattthe 2005 banded Bosebuck
Mountain female occupied this territory. The pasted on the raft between 6/2/08 and 6/12/08 and
hatched two chicks by 7/2/08. The female was reragdton 7/7/08, as well as the chicks. Neitherlchic

survived to fledge.

Camo Camp (R)The raft was floated on 5/13/08. The banded 198in Brook male and banded 2002
Camo Camp female occupied this territory. The pasted on the raft between 6/2/08 and 6/12/08 and
hatched a chick by 7/2/08. The chick did not swtiv fledge.
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Cold Brook (R):The raft was floated on 5/13/08. Though onlyiphltands were observed, the banded
2002 Cold Brook male and the banded 2005 Tiger @Gnanale likely occupied this territory. One of the

birds was observed sitting on the raft on 6/28/8,no eggs were found in the nest.

Dam (R):The raft was floated on 5/13/08. The banded 198& nale and the banded 2006 Twin Brook
female occupied this territory in 2008. The paisted on the raft between 7/2/08 and 7/7/08, buh&se
had failed by 7/15/08. Both anchors detached filearraft, likely causing the nest to fail. Two eggere

collected.

Emery’s Misery (R)The raft was floated on 5/13/08. The banded 1998rk's Misery male and the

banded 2004 female occupied this territory. Noingsittempt was observed.

Grove (NR):Only non-territorial loons were observed in tlagitory.

Hammel Brook (R)The raft was floated on 5/13/08. An unbanded padupied this territory and a failed
nest was observed on the raft by 6/2/08. The pairested between 6/2/08 and 6/12/08; however #st n

was found abandoned by 8/2/08. The cause of thadabanent could not be determined and one egg was

collected.

Hurricane (R)The raft was floated on 5/13/08. The banded 20@¢&kB/lountain male and the 2007
banded female occupied this territory in 2008. [phie were recorded nesting on the raft by 6/21/8 a
hatched two chicks by 7/12/08. The female was tteicag 7/14/08 during a banding event. One chick

survived to fledge.

Lincoln Brook (NR):The Aldrich Brook pair, along with other non-téorial loons were recorded on

occasion in this territory, but no consistent pai2008.

Little Magalloway (NR):The banded 2002 Little Magalloway male paired withanded female, whose

band combination could not be determined. (Theé&XB8le from this territory was also recorded in the
northern bay). The pair nested between 5/20/0&%#1d08 at the historical nest site, but the mest
found predated by a mammal by 6/21/08.

Meadow Brook (NR)The banded 2007 Meadow Brook pair occupied thigtdey, but did not attempt to
nest in 2008.
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North Hammond (R)The raft was floated on 5/13/08. The 1996 bandachtdond Brook female and

another unidentified banded bird were recordedamasion in this territory. The North Hammond feeal

was also seen on both Yukon and Hurricane terei$ori

Raven (R)The raft was floated on 5/13/08. The banded F2&8n male and 2001 Raven female
occupied this territory in 2008. The pair begastmg between 5/20/08 and 5/27/08, but the nebt ha
failed by 6/28/08. Although shell evidence in tfest suggests a hatch, this could not be confirmed.

South Hammond (R)fhe raft was floated on 5/13/08. The banded 2@fiiifSHammond male and banded
2002 female occupied this territory. The pair lregasting between 6/2/08 and 6/12/08 and hatched tw

chicks by 7/7/08. Only one chick survived to fledge

Sunday Pond (R)fhe raft was floated on 5/13/08. The banded 198818y Pond female (missing the blue

dot on the right leg) and an unbanded male occupisderritory. The pair began nesting betweei0&'2

and 6/12/08, however, the nest was abandoned BYO&2The cause of the abandonment could not be

determined and two eggs were collected.

Tiger Gray (R):The raft was floated on 5/13/08. The banded 20BrTGray male and an unbanded
female occupied this territory. The pair beganingdtetween 5/27/08 and 6/2/08, but the nest hisetifa
by 6/28/08. Although shell evidence in the negigasts a hatch, this could not be confirmed.

Twin Brook (R): The raft was floated on 5/13/08. The banded 2002 Brook female (the band combo is
listed wrong in the data base, confirmed by bandbyer) and an unbanded male occupied this territory.
The pair began nesting between 6/2/08 and 6/12i@$hatched two chicks by 7/7/08. The pair was

captured during a banding event on 7/7/08, withntiaée being banded at that time. The chicks did not

survive to fledge.

Yukon (NR): The banded 1995 Big Brook female and an unbandde atcupied this territory tin 2008.
The pair began nesting between 6/2/08 and 6/1B(@8&he nest was found abandoned by 7/15/08. While

shell remains suggest a hatch, it could not beicoad.
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Figure 2. Distribution of Common Loon Territories on Aziscohos Lake, 2008.



2008 Aziscohos Lake Common Loon Report

5.1.2 Overall Lake-wide Productivity Summary

Nineteen territorial pairs were recorded on Aziszhake in 2008 during surveys conducted
from May through August 2008 (see Table 2). Eigiotyr percent of pairs nested (16) with 18
nesting attempts recorded lake wide, includingremest. Seven pairs were successful in
hatching a total of 13 young, with 4 of these suing to fledge (Table 3). This yielded a nesting
success of 44% and a 31% chick survival. Chickigarship in 2008 was low, dropping 66%
from the previous year. The hatch rate for negtisigs was 81% and 68% for territorial pairs.
Corresponding productivity in 2008 was 21%, a daseeof nearly half the productivity recorded
in 2007. Productivity on Aziscohos Lake tendséddowv and may be related to increasing

predatory pressure on chicks.

Table 3: Common Loon Productivity and Nesting Summey (2008).

5.1.3 Productivity Summary (2008) in Comparison td.ong-term Means (1987-2007)

Since 1987, a total of 385 loon pairs have beeordsd on Aziscohos Lake. Three hundred two
nesting pairs have produced 216 chicks with 128fley over a twenty-one year period (Table 4).
In 2008, the number of territorial pairs (19) negtpairs (16) chicks hatched (13) and chicks
surviving (4) were within expected norms when coregdo long-term means. Similarly, all

reproductive measures in 2008 were comparablengptierm means (Table 4).



Table 4. Common Loon productivity on Aziscohos Lak&87-2008.

From 1987-2008, we found increasing trends in timalver of territorial pairs, nesting pairs and
chicks hatched. No significant trends were detkéor chicks surviving, nesting frequency
(nesting pairs/territorial pairs) and hatch rate¢ks hatched/nesting pairs). We have been
monitoring a downward trend in chick survivorshipmlaverall productivity (chicks

surviving/territorial pair) over the last 20 yeéFsgures 3 and 4).
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Figure 3. Common Loon Chick Survivorship on Aziscbos Lake, 1987-2008
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5.1.4 Nest Failures

In 2008, ten nest failures were documented on Ahigs Lake representing a 63% nest fail rate
per nesting pair (10/16). Sixty percent (6) oftriadures were due to unknown causes where
nests were found to be abandoned. Other nestdailaoclude: One failure (10%) was attributed
to mammalian predation, one nest (10%) was incdljaast the normal incubation period and one
nest failed (10%) when the anchors detached fremdfi. The natural nest at Bosebuck River
North failed from a water level fluctuation occugibetween 2 June and 12 June 2008 (see

Appendix 4 for daily water levels during the stymbriod.)

5.2 LOON MANAGEMENT TOOLS: RAFTS, AVIAN GUARDS AND SIGNS

On 13 May, 16 rafts were floated on Aziscohos LakeAugust, all rafts were pulled and stored
above the highest water level to dry over the wingl rafts were in adequate condition and did
not need repair. Avian guards were affixed taaflls. No signs were used to cordon off nest sites
in 2008.

5.2.1 Raft vs. Natural Nest Site Summary

DeSorbo et al (2007b), in addition to earlier stsdiFair and Poirier 1992, Merrie 1996), found
loon productivity was substantially enhanced onenladdies with significant water level
fluctuations with the use of rafts. Rafts werstfinssed on Aziscohos Lake in 1987. During that
season, 100% of rafts (n=5) offered were used bgddFigure 5). Overall, there is a stable trend
for raft use on Aziscohos Lake. Average rate @fsiace 1987 is 74% with 7+/-4 chicks hatching

per year.
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Figure 5. Percentage of rafts Used on Aziscohog L 8887-2008.
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In 2008, BRI and FPLE biologists floated a totalléfrafts to offset egg loss due to water level

fluctuations or predation (DeSorbo et al 2007)vesgy-five percent of rafts floated (12) were

used as nesting platforms, producing 11 chickstufdinest sites were less successful, with a

total of four shoreline nests producing two chick008. Natural sites therefore contributed less

to overall chick production on the lake.

Table 5: Common Loon Comparative Nesting Summary: Bfts vs. Natural Nests, 2008

&

Raft Nests 2008 Natural Nests 2008
Number of Nest Attempts 14 Number of Nest Attempts 4
Number of Successful Nest Attempts 6 Number of Successful Nest Attempts 1
Success Rate 43% Success Rate 25
Number of Nest Failures 7 Number of Nest Failures 3
Fail Rate 50% Fail Rate 75%
Chicks Hatched from Rafts 11 Chicks Hatched from KaltSites 2
Total Hatches 13 Total Hatches 13
Contribution to Overall Productivity 85% Contributidn Overall Productivity 15%

Further, more nest attempts occurred in territongh rafts than those without the benefit of & raf

(14 vs.4 respectively). Raft nest sites had hightrs of success (43% vs. 25%) and experienced

less total nest failures (50% vs. 75%) (TableSgsting and hatching frequencies in 2008 are
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high and likely the result of a loon populationttlsanow regularly using rafts. Raft management,

therefore, has been beneficial in providing optimedting habitat for producing chicks.

5.3 ABANDONED EGG COLLECTION AND MORPHOMETRICS

Six abandoned loon eggs were collected in 2008&anm@sponding measurements are listed below
on Table 6

Table 6. Development and Measurements of Abandoné&bmmon Loon Eggs, 2008

5.4 SURVEYING FOR MARKED INDIVIDUALS

In 2008, a total of seven loons were capturedudfioly six adults and one chick (Table 7). Five
of these adults were recaptured individual. Caharking loons enables the distinction of

neighboring pairs, proper delineation of territbbaundaries and common feeding areas.

Table 7. Band Information for Common Loons Bandedn 2008.

Recap = individual has been previously recaptureadiilt; J=juvenile
Color banding also provides information on inteas@al movements, between-year territory

fidelity, mate switching, estimated minimum surJjMadividual behavior, loon social dynamics
(Evers 2001), and links local breeding populatit;mkey winter habitat. Many of these findings

can then be related to productivity.

5.5 LATE-SEASON CHICK MONITORING AND OVERALL CHICK  SURVIVAL

Since nesting activities are concluded by the datlysurvey efforts are not typically carried out
past this point in the season. Productivity patansefor the population can be accurately
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collected using this survey schedule. The onemia® however, has been the accurate number
of chicks fledged. At six weeks of age, a loorckls chance of survival increase dramatically.
Chick survivorship data was collected into mid-Asgin order to: 1) confirm survival past the
six-week period and 2) determine where and how tdngks remain on their natal lake/territory

in the fall.

In total, 13 chicks hatched from seven territo(klslrich Brook, Beaver Island, Buck Mountain,
Camo Camp, Hurricane, South Hammond and Twin Bro&lgur chicks from three of these
territories survived to fledge; all of which werel@ast six weeks of age. The 31-year average for
the New Hampshire loon population is a 78% chialkisal rate (Taylor and Vogel 2007). In
2008, 31% of hatched chicks survived to fledge arséohos Lake.

6.0 RECOMMENDATIONS FOR 2009

6.1 Population Monitoring

Continue monitoring of all color-marked individuaed all established pairs, transitional pairs,
nesting pairs, and chicks on Aziscohos Lake.
6.2 Color-Marking Individuals

We recommend the continuation of capture and mgrkidividual loons. Banding provides a
mechanism for acquiring and these samples serageference in understanding future impacts.

Capture and banding of additional loon pairs andkshis recommended in 2009.

6.3 Raft Management and Placement

We recommend the continuation of raft managemetitarioon territories currently being offered

rafts.
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Appendix 1: Definition of Ternds

Artificial nesting island or “rafts” — Artificial floating platforms for use as an altetaanesting
site for Common Loons as described by the New Haimp&oon Preservation Committee (LPC)
raft protocol and Fair (1989). Atrtificial nestimgands were first developed and employed as a
loon research tool by Mclintyre (1977), later imprdvfor management use by LPC.

Avian guard — A camouflage mesh cover that is attached to a#lfieesting islands with the
intent of minimizing the visibility of the nest amdjgs from avian predators and boat traffic.

Between-year territory fidelity — The return of an established territory holdets$greviously
occupied territory.

Breeding adults —Established and transitional territory holderg tittempt to breed.
Buffer population — That portion of the loon population that inclugem-breeders.

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

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

Estimated minimum survivorship — The known return rate for adult loons during lbineeding
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 thisport as “fledging success.” F/NP is a
representation of the total number of chicks fletigegative to pairs that attempted to nest, F/TP
is a representation of the number of chicks fledgdative to all of the territorial pairs within a
given subpopulation — including those territorialrp that did not nest.

Hatch rate — Number of chicks hatched divided by the numbferesting pairs (H/NP) or
territorial pairs (H/TP) of a given or study-areapplation. H/NP is a representation of the total
number of chicks hatched relative to pairs thamafited to nest (also referred to as “hatching
success”). H/TP is a representation of the nurabehicks fledged relative to all of the
territorial pairs within a given population — inding those territorial pairs that did not nest.

Hatch window —The estimated time frame in which hatching is exgeto occur.

Individual performance — Tracking the reproductive success of color maikdd/iduals over
time.

Long-term productivity — a measure of productivity taking into consideratios number of
years the territory has existed or has been madtor his value is calculated by dividing the
number of chicks hatched by the number of yearsgurhich the parameter was measured.

® Terms and definitions are taken from Fair (1998akrs (2001) and LPC field protocols.
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Loon — Common LoonGavia imme); no other loon species was observed in the siuely
during the report period.

Loon return-year — A measure of loon site fidelity that representsiamber of years an
individual loon returned to the territory from whiit was originally banded.

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

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

Multiple lake territory — Paired adults using two or more lakes during adirey cycle to
provide the required resources. Multiple-lakeiteries are only those that require flight to
access another lake.

Natal site fidelity — The known return of an individual originally bandasia juvenile

Nest attempt— Presence or evidence of any loon nest consttructscraped that contained eggs
or had evidence of eggs; this excludes copulatlatjgyms and nests of uncertain origin.

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

Nest onset The time, often expressed as a “window” of datesing which a nesting pair
initiates incubation.

Nest success Any nest attempt in which at least one chick hetch

Nesting frequency -Number of nesting pairs divided by the numberdofitorial pairs in a given
population or study area; often expressed as &p&ge. Nesting frequency is an index of the
portion of a population attempting reproductionaogiven year or time period.

Nesting seasor- That part of the year encompassing early remtbdubehavior on the breeding
grounds through late hatching of chicks. Nestding may begin prior to complete ice-out in
Maine and New Hampshire and hatches may occuteasamid August in western Maine (Fair
unpubl. Data). The nesting season varies from, y&soss latitudes and sometimes between
lakes. On Aziscohos Lake during this study periakting season is generally defined as May
15 — August 5.

Nesting success The number of loon pairs hatching at least dniekadivided by total number
of pairs exhibiting at least one nesting attemptially expressed as a percentage.

Non-breeding adults— Territorial and non-territory holders that do boted in a given year.
Partial lake territory — Paired adults sharing a lake with other establiséedory holders.
Production — The number of chicks fledged within a given tipsgiod by a loon population.

Productivity — The number of fledged chicks divided by the nandf territorial pairs in a given
population.

Raft — Artificial nesting island for loons.
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Raft use by loons- a raft is considered used when one or moreattshpts occur on that raft;
may be expressed as the number of raft nest attesnpded by number of rafts deployed that
year.

Renest— A second nest attempt in a given year.
Territorial persistence — The tendency for territorial pair to remain preseithin their territory
throughout the season. Measured by the lengtimefd pair remains on territory throughout the

year.

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

Total production — The total number of loon chicks fledged lakewddeing the breeding
season.

Whole lake territory — One established territory on a waterbody. Ténstory may or may not
encompass the entire lake, however, a secondspadrtiestablished.
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Appendix 2: Maps of Nest Locations on Aziscohosd,&008
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Appendix 2.1 Nest locations at Aldrich Brook (radt)d Dam (raft).
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Appendix 2.2 Nest locations at Beaver Island (redjiand Beaver Brook (raft).
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Appendix 2.3 Nest locations at Little Magallowaw{ral), Sunday Pond (raft) Bosebuck River
North (natural) and Camo Camp (raft).



2008 Aziscohos Lake Common Loon Report

Appendix 2.4 Nest locations at Twin Brook (raftpwn (raft) and Hurricane (raft).
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Appendix 2.5 Nest locations at Little Tiger Gragffy and South Hammond (raft).
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Appendix 2.6 Nest locations at Hammel Brook (rafi)kon (natural) and Buck Mountain (raft).



Appendix 3. Territory-Specific Productivity Summauwyith Nest Site Comparisons.
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Appendix 4: Daily Reservoir Water Level for AzisazhLake

Lake Surface Elevation in Feet Above Sea Level
(May 1 — August 31, 2008)
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