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Executive Summary

We report results from our survey efforts on atelswith suitable loon breeding habitat in the WBsinch of
the Penobscot Region. This monitoring effort igmarted through a cooperative agreement betweeld.t&e Fish and
Wildlife Service (Service) and the Forestry Societyvaine. The agreement was developed to mordimng on
329,000 acres of land that were protected throagtatquisitions and conservation easements, invagntfunds
received from the Service, acting for and on bebfthe Trustees of the North Cape Oil Splltotal of 13 lakes were
surveyed in the summer of 2004 to determine thebauraf territorial pairs and breeding success ah@on Loons
(Gavia immey. In the first year of monitoring, we found 1¥és supporting 30 established territorial pairsgghHates
of lake occupancy by territorial loon pairs in thest Branch of the Penobscot Region may reflegteXtellent habitat
guality on many water bodies, (2) a stable breggivpulation, and/or (3) an exceptional breedirgy ye 2004. Long-
term data will help to determine the sustainabiityhe populationWeekly monitoring from May through mid-
September confirmed nesting evidence for 13 ofgttesitorial pairs (i.e., 43% nesting frequencytotal of 17
chicks hatched (i.e., hatching success of 1.31kslper nesting pair) and 12 survived to fledging ége., 71% chick
survivorship). In 2004, overall productivity inistregion was high (chicks surviving/ territoriaip=0.40), however,
long-term data will provide more meaningful produity estimates.
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Introduction

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

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

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

We therefore feel that the following survey, wh{dh documents the number of territorial loon pa(g3,
documents juvenile survivorship, and (3) determines breeding habitat quality on lakes with shioeeprovides the
needed foundation for identifying areas with loerritories that are of high quality.

Study Area and Methods

From mid-May to mid-September 2004, BRI conductexligd and aerial surveys for territorial Common
Loon pairs inhabiting lakes bordered by land selgdty West Branch project. Surveys focused on H&slaontaining
30 potential loon territories. We documented pmeseof loon territories, juvenile survivorship, amabitat conditions
and pressures for each area using similar starmbardnethodologies. Non-breeding individuals wése aoted.

Ground Survey Field Methods

Survey methods were consistent with those repant&vers et al. (2000a). We surveyed all knownttmies
and surrounding areas on survey lakes using 10&chiars with occasional use of a 15-45X spottingpsc A 15-foot
canoe with a 4 hp four-stroke engine was used attenade- and large-sized lakes with poor road acmelsainching
facilities. We used kayaks and canoes on lakdslimiited or no road access. Lakes with difficudtass were reached
on foot guided by a GarmihGPS and orienteering. Every effort was made theganformation from the greatest
distance possible from the loons to minimize impaxt nesting and brooding activities. Since ngstvidence may be
obscured by vegetation, it was often necessargdeoch for presence/absence of nest evidence by Wetconducted
searches for evidence of natural nesting attempvgatking the perimeter of the available nestingita in loon
territories. All known historical nesting sitesneechecked regularly for nesting evidence. Thiefdhg information
presents information for lakes/territories surveysihg ground surveying methods: Territorial paiesting pairs,
chicks hatched, chicks surviving (fledged), nesufa cause, and non-breeders.

Causes for nest failure were assessed at eachiteelsaised on physical evidence and professiodghjient.
Nest failure causes are identified and presenteddoh territory nesting attempt according to ti¥ing categories:
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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

Aerial Survey Field Methods

Due to limited road access in certain areas oflest Branch Region, floatplanes were used to reatér
bodies not easily surveyed using ground survey oastlluring the 2004 season. The planes used daingurveys
were small in size and could decrease their speagproximately 70 m/hr (116 km/hr) and an altittei®00 ft (60 m)
or less if necessary. This enabled us to cir¢éka and be confident with our final evaluationgofential territorial
pair presence and hatching/fledging success. teadtory was circled at low altitude for a minimwh?2 minutes, or
until information was gathered. While ground sys/provide the best insight on nesting attemptsraadons for nest
failure, aerial surveys provide an efficient andftent technique for determining territorial pagcupancy, chicks,
and non-breeding adults (particularly when usiaingd observers).

Aerial surveys were conducted in September toieffity determine fledging success of chicks. Eigrered
pilots from Folsom’s Air Service, located in Gredley Maine flew BRI staff over the study area. i¥kbnabled us to
circle a lake and have confidence in our final eatibns of fledging success.

Qualitative Territory Summary 2004

Reporting productivity data in a quantitative summed form often inadvertently overlooks some intpot details.
We report territory-specific information here imjaalitative descriptive format to minimize this potial loss of
information. All territories and other areas dfeirest are listed alphabeticalliaps, which display locations of nest
sites and territories, are included as figuretateind of the report. Quantitative data about thasiories is found in
Appendix 1.

Baker Lake Figure 14

An unbanded pair occupied Baker Lake this seasdrda&hnot attempt to nest. This lake is large ghoto support two
territorial pairs but only one was present thisry@&ere is good nesting habitat at the north eacsmbut there were
no nests this year. Water levels seemed low.

Big Grenier Figure 2
An unbanded territorial pair occupied Big Grentg@stseason. The pair nested in early July, layimg egg in a nest

located on an island. The egg disappeared in dadyst and there was no evidence of predatioruoram
disturbance. The pair did not attempt a secont nes

Canada Falls- DamFigure 3
An unbanded pair occupied this territory this seamed did not attempt to nest. There is adequedtng habitat in
this territory but water levels fluctuate heavilydethere is a lot of boating traffic.

Canada Falls- East Arnfigure 3
An unbanded pair occupied this territory this seasmed did not attempt to nest. There is adequedtng habitat in
this territory but water levels fluctuate heavilydethere is a lot of boating traffic.

Canada Falls- Mid-western Arm  Figure 3
An unbanded pair occupied this territory this seaad did not attempt to nest. There is adequedtng habitat in
this territory but water levels fluctuate heavily.

Canada Falls- NarrowsFigure 3
An unbanded territorial pair occupied this teryttinis season. The pair nested in early July, thgine egg in a nest
located on a floating bog mat. The egg hatchezhity August and the chick was present on thedlasal survey in
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late September.

Canada Falls- Southern Arnfrigure 3

An unbanded territorial pair occupied this teryttinis season. The pair nested in early July, thgine egg in a nest
located on a floating bog mat. The egg hatchezhity August and the chick was present on thedlasal survey in
late September.

Cheney Pond Figure 13
An unbanded pair occupied Cheney Pond this seasbdid not attempt to nest. There is good nestaigtat and a

dish was found but the birds never laid eggs. Watels seemed low and there was a lot of fiskictiyity on the
pond.

Dingley Pond Figure 4
An unbanded pair occupied Dingley Pond this seasaihdid not attempt to nest. There is good nestaimtat, about

8-10 small islands, but the lake may be too shattbeustain a good enough food supply.

Dole Pond Figure 5
An unbanded pair occupied this territory this seamed did not attempt to nest. There is adequedtng habitat in
this territory but water levels seemed low.

Foley Pond Figure 6
An unbanded territorial pair occupied this ternjttiis season. The pair nested in late June, layimgeggs in a nest

located on a peninsula. Avian predation causeddiseto fail and the pair did not attempt a seauest but remained
on territory the rest of the season.

Frost Pond Figure 7

An unbanded territorial pair occupied this teryttinis season. The pair nested in early July, yivo eggs in a nest
located on a hummock. The eggs hatched in earyugtand the chicks were present on the last emnigy in late
September.

Long Pond- Dam Figure 8
An unbanded territorial pair occupied this ternjttiis season. The pair nested in late June, layimgeggs in a nest

located on a hummock. An increase in water catisedest to fail and the pair did not attempt aadmest but
remained on territory the rest of the season.

Long Pond- Middle CoveFigure 8
An unbanded pair occupied this territory this seasmed did not attempt to nest. There is adequedtng habitat in
this territory.

Long Pond- SouthernFigure 8

An unbanded territorial pair occupied this teryttinis season. The pair nested in early June, dayire egg in a nest
located on a floating bog mat. The egg hatcheshity July and the chick was present on the laglairvey in late
September.

Moosehead- Bigney Cove-igure 9

An unbanded territorial pair occupied this terntthis season. The pair nested in early June, dayw eggs in a nest
located on an island. The eggs hatched in ealfybiu only one chick was present on the last &stievey in late
September.

Moosehead- Seboomook IslanBigure 9
An unbanded pair occupied this territory this seamed did not attempt to nest. There is adequedtng habitat in
this territory.

Moosehead- Northwest Cové-igure 9
An unbanded pair occupied this territory this seaad did not attempt to nest. There is adequedtng habitat in
this territory, but a lot of human activity on tistands from the nearby campground.
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Penobscot- Dam Figure 10

An unbanded territorial pair occupied this ternttiis season. The pair nested in early June,dayie egg in a nest
located on a hummock. The egg hatched in eanyahd the chick was present on the last aerialesurvlate
September.

Penobscot- Island AreaFigure 10

An unbanded territorial pair occupied this terytthis season. The pair nested in early June,datyo eggs in a nest
located on an island. The eggs hatched in ealyybiu only none of the chicks were present onldlseaerial survey in
late September.

Penobscot- Northern EndFigure 10
An unbanded pair occupied this territory this seaad did not attempt to nest. There is adequedtng habitat in
this territory.

Seboomook- Islands EasFigure 12
An unbanded pair occupied this territory this seasmed did not attempt to nest. There is adequedtng habitat in
this territory.

Seboomook- Kings HighFigure 12
An unbanded pair occupied this territory this seamed did not attempt to nest. There is adequedtng habitat in
this territory.

Seboomook- NarrowsFigure 12
An unbanded pair occupied this territory this seamad did not attempt to nest. There is adequedtng habitat in
this territory.

Seboomook- Pittston Farnfigure 12
An unbanded pair occupied this territory this seamed did not attempt to nest. There is adequedtng habitat in
this territory.

Seboomook- Western IslandEigure 12
An unbanded pair occupied this territory this seamed did not attempt to nest. There is adequedtng habitat in
this territory.

Seboomook- DamFigure 12
An unbanded pair occupied this territory this seamed did not attempt to nest. There is adequedtng habitat in
this territory.

Seboomook- NulhedusFigure 12

An unbanded territorial pair occupied this terwttiis season. The pair nested in mid-June, latyimgeggs in a nest
located on an island. The eggs hatched in mid-auntlythe chicks were present on the last aerigkgun late
September.

Seboomook- Gulliver Figure 12

An unbanded territorial pair occupied this teryttinis season. The pair nested in mid-June, latyiregeggs in a nest
located on an island. The eggs hatched in mid-ddlythe chicks were present on the last aerigkgun late
September.

Wellman Pond Figure 11

An unbanded territorial pair occupied this ternjttiis season. The pair nested in early June,dayie egg in a nest
located on a hummock. The egg hatched in earlyahd the chick was present on the last aerialesurvlate
September.
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Results and Discussion

Summary of overall reproductive success

We present productivity information for the WesaBch of the Penobscot for the 2004 season. We

summarize overall productivity, nest failures, aeehests. We observed 30 territorial pairs on k8ddor the West
Branch region in 2004 (Table 1). Thirteen of tRet@&ritorial pairs nested, totaling 13 nestingapts region wide
(Table 1). Eleven of the 13 nesting pairs wereassful in hatching chicks. Seventeen chicks leatdiom all the

territories surveyed but only 12 fledged, confirniedhe end of September by aerial survey. Thel2@sting

frequency was 43% (13 NP/30 TP). This yieldedsting success (SNP/NP) of 85%, and 71% chick satviv

(CS/CH). The hatch rates for both nesting pairs (CH/NP)tandtorial pairs (CH/TP) were 1.31 (17/13) and®.5
(17/30), while corresponding fledge rates (F/NP BfidP) were 0.92 (12/13) and 0.40 (12/30) (Table 2)

TABLE 1: Common Loon Productivity and Nesting Summay for all lakes surveyed (2004).

30 Territorial Pairs
13 Nesting Pairs
13 Nesting Attempts

0 Re-nests

11 Successful Pairs
17 Chicks Hatched from all territories

12 Chicks Fledged from all territories

2 Nest Failures
1 (50%) Nest Failures due to unknown predation
1 (50%) Nest Failure due to avian predation

Table 2. Summary of overall reproductive succe$$or West Branch 2001, and 2004 in comparison to Raeley

Lakes Regions, and Eagle Lake Regions 2004 and NHAVT long-term data.

# lakes # lakes
Region with loon NP/ | SNP/| CH/ | CS/ | CS/| CS/
surveyed pairs TP | NP | SNP| CH | CS T NP NP NP | TP CH
2001 West "
Branch 13 13 30 ~ ~ ~ ~ ~ ~ ~ 0.37 ~
2004 West
Branch 13 13 30| 13| 11| 17 12 43% 85% 131 0082 040 T71%
Area of # lakes # lakes
Comparison with loon NP/ | snp/| CHI | cs/ | csi| csi
surveyed pairs TP | NP | SNP| CH | CS TP NP NP NP | TP CH
Rangeley
2004 8 8 17 8 3 4 2 47% 389 0.5 0.25 0.12 50%
Eagle 2004 36 25 26| 10| 4| 6| 3| 39% 40% 06 0B 042 50%
1 65 | 099 | 0.76 | 052 | 77
NH 44135 nla | 385|327 1 1604 | 244 | 184 €8 1 | 4L - | o+l |+
1976-2000 0 7 0 7| 8% 510 | 013 | 011 | 009 | 6%
VT 70 74 12 | 101 | 084 | 85
n/a 7-36 428| 305| 234 374 316 +/- +- +- +- +- +-
1981-2000 9% | 10% | 0.2 018 | 016 | 5%

*See Appendix 1 for territory specific numbers

Y In order to include standard deviations, calcutatitor data columns 8-13 for NH (Taylor and Voge0@) and VT (Hanson et. al.

2001) rows are performed on original data not preskin Table 1. Thus, calculations from datadlumns 3-7 will result in

slightly different figures than those presentedofumns 8-13. VT sample sizes: TP, NP, SNP, CH,&$8NP, CS/TP, CS/CH
(n=17 years); NP/TP, SNP/NP, CS/NP (n=21 years)shidple sizes: n=25 years for all parameters. Da800-02 summary
rows and NH & VT comparison rows represent teryigears.
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There were a total of two nest failures on in thest\Branch Lake area in 2004 (Table 1). Fifteenqrd
(2/13) of the attempted nests failed. One nesirf&i(50%) was attributed to an increase in watexlée The other nest
failure (50%) was the result of avian predatiorhere were no re-nests found in the region.

Evaluation of 2004 season

Results in 2004 represent some significant deviatfoom long-term means in almost all productivity
parameters (Table 2). This area had higher pradiyctatios in every category except one. NH afidlong-term data
show higher chick survival (CS/CH; Table 2). Ti®2 and 2004 seasons are identical in territoaakp30. In 2001
eleven chicks survived and in 2004 twelve chicksisad. Unfortunately, we do not possess NP, SNRZH data
from the 2001 season to compare to the 2004 seddmndata from 2004 can be deceptive becauseothigyepresent
one year of data. This one-year of data couldesgnt an exceptional breeding year which showsyapreductive
area for loon productivity, but future surveys vgilow if this holds true. Productivity on naturaés (9 chicks) was
higher than reservoirs (4 chicks).

Perspective of loon population dynamics

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

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

Recommendations

1. Continue surveys to obtain long-term data, wkidhenable us to quantify meaningful populatioartds.

2. Use rafts on Canada Falls and Seboomook lakesmpensate for low productivity rates that arelijjkelated to
water level fluctuations.
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Appendix 1: Territory-Specific Productivity Summary, West Branch of the Penobscot, 2004.
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Lake Territory i
Baker Baker 1l 0 g Q -~ - 0 D 0 |2
Big Grenier 1|11 1| 0] ~| ~| 1 2 1 3
Canada Falls Dam 110, 0/ O] | 4 @ O O 2
Canada Falls  East Arm 11 0 Of O ~ ~ ( ) 0 P

Canada FallsMid-western Arm{ 1 | 0| 0| O] ~| ~| Ol O ( 2
Canada Falls Narrows 11 1 11 o ~ v 1 1 1 B
Canada Falls Southern Arm 1 11 1 0 + + 1L o [ 3
Cheney 1 00 ¢ @ v+ + 0 p p |2
Dingley 110, 0/ 0] ~ 4 @ O O 2
Dole 110, 00 0/ ~ 4 0 O 0 2

Foley Pond 1 1 1 1 AP~-|~] 0| 0] 2
Frost Pond 1 1 1 -~ L 2 |12 |4
Long Pond Dam 1 1 1 1 -+ P 0 |2
Long Pond Middle Cove 1 ¢ 0 0 ~ ~ |0 |0 [0 |2
Long Pond Southern 1 1L ¢ 0o |~ |~ |1 |1 |1 |3
Moosehead Bigney Cove n |1 O |~ |~ |1 |2]|1]3

Moosehead Seboomooklisland | 0| 0| O| ~| ~| O O Q 2
Moosehead NorthwestCove |1 |0 [0 |0 |~ |~ |0 | 0| 0| 2
Penobscot Dam 1 1 1 p - |~ |1 |1 |1 |3
Penobscot Island area 1 ]2 (1 |0 |~ |~|12|2]|0]| 2
Penobscot Northern end 1 [0 |0 [0 |~|~|0O|O|O] 2
SeboomookK Islands east 1 0 0 0 ~ ~ [0 |0 |0 |2
Seboomook  Kings High 11 0/ 0] O 4 4 Q O O 2
Seboomook Narrows 1] 0] O] O ~ ~ O ( D 2
Seboomook  Pittston Farm 1 0 ¢ 0 + + 0O p [0 |2
Seboomook Westernlislands) 1 ¢ 0 0 ~ |~ |0 |0 [0 |2
Seboomook Dam 110, 0/ O] ~ 4 @ O O 2
Seboomook NulhedusCove| 1 1 1 0 +~ +~ [1 |2 (2 |4

Seboomook Gulliver 1|1 1] 0] ~| ~ 14 2 1 3
Wellman 11 1 11 o ~ v 1 1 1 B

Totals 30113|13| 2| ~| ~[11]17|12|72

Nest Failure Codes:

M = Mammalian Predation

A = Avian Predation

| = Increase in Water Level

D = Decrease in Water Level

U = Unknown

AB = Abandonment for Unknown Cause

HD = Human Disturbance

UP = Unknown Predation
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Figure 1. West Branch of the Penobscot Re§ioidy Area.
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Figure 2. West Branch of the Penobscot Region Séudg. Big Grenier Pond by loon territory,
total area surveyed and nest site.




Figure 3. West Branch of the Penobscot Region Séudg. Canada Fall Lake by loon territory,
total area surveyed and nest site.



Figure 4. West Branch of the Penobscot Region Séudg. Dingley Pond by loon territory,
total area surveyed and nest site.



Figure 5. West Branch of the Penobscot Region Séudg. Dole Pond by loon territory,
total area surveyed and nest site.



Figure 6. West Branch of the Penobscot Region Séudg. Foley Pond by loon territory,
total area surveyed and nest site.



Figure 7. West Branch of the Penobscot Region Sfudg. Frost Pond by loon territory,
total area surveyed and nest site.
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Figure 8. West Branch of the Penobscot Region Séudg. Long Pond by loon territory,
total area surveyed and nest site.



Figure 9. West Branch of the Penobscot Region Sfudyg. Moosehead Lake by loon territory,
total area surveyed and nest site.



Figure 10. West Branch of the Penobscot RegionyStwea. Penobscot Lake by loon territory,
total area surveyed and nest site.



Figure 11. West Branch of the Penobscot RegionyStwda. Wellman Pond by loon territory,
total area surveyed and nest site.



Figure 12. West Branch of the Penobscot RegionyStwda. Seboomook Lake by loon territory,
total area surveyed and nest site.
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Figure 13. West Branch of the Penobscot RegionySteda. Cheney Pond by loon territory,
total area surveyed and nest site.



Figure 14. West Branch of the Penobscot RegionyStwea. Baker Lake by loon territory,
total area surveyed and nest site.



