2008 Progress Report

A. Kirsten Bowser, Marie-Paule Godin & and
Antony W. Diamond

January 2009
ACWERN Ul\).}:&)
Atlantic Co-operative Wildlife University of New Brunswick
Ecology Research Network P.O. Box 4400

http://www.unb.ca/acwern/ Fredericton, NB E3B 5A3



List of Tables

TABLE OF CONTENTS

List of Figures

g o O M~ DN W

Summary of 2008 Field Season 1
Introduction 3
Methods 3

Capture and Banding of Seabirds

Productivity and Growth

Resighting Banded Birds

Diet Study

Environmental Conditions

Additional Observations
Results and Discussion 6

Capture and Banding of Seabirds

Productivity and Growth

Diet Study

Environmental Conditions

Additional Observations
Literature Cited 10
Tables 11
Figures 32
Appendix | - Birds Seen on Machias Seal Island: 1892008 47
Appendix Il -Band sequences used on MSI from 1995028 53
Acknowledgements 56

Cover Photo Credit: A.K. Bowser

0 0 ®© N o



List of Tables

Table 1

Research blind use
Table 2a

Totals of captured and banded terns
Table 2b

Totals of captured and banded alcids
Table 2c

Totals of captured and banded Common Murre, Le&th'sn Petrel and Common Eider
Table 2d

Pre 1995 totals of banded seabird species

Table 3a

Mean tern lay and hatch dates

Table 3b

Mean alcid lay and hatch dates

Table 4a

Breeding success of terns

Table 4b

Breeding success of alcids

Table 5a

Linear growth rates for terns

Table 5b

Linear growth rates for alcids

Table 6

Atlantic puffin fledgling condition and dates
Table 7a

Observation hours for diet study of terns
Table 7b

Observation hours for diet study of alcids
Table 8a

Common Tern chick diet composition
Table 8b

Arctic Tern chick diet composition
Table 8c

Atlantic Puffin chick diet composition
Table 8d

Razorbill chick diet composition

Table 9a

Mean tern prey lengths

Table 9b

Mean alcid prey lengths

Table 10

Days of fog, average visibility and total precifitba
Table 11

Mean air and sea surface temperatures

11
12
13
14
14
15
16
17
18
19
20
21
22
23
24
24
25
25
26
27
28
30



List of Figures

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15

Location of observation blinds and productivityesifor alcids and terns
Thirty metre grid squares put in place in 1998

Laying dates of terns and alcids

Mean fledging success of terns and alcids

Growth curve of Atlantic Puffin chicks

Growth curve of Razorbill

Atlantic Puffin fledgling condition (mass and witength)

Diet composition for Atlantic Puffin and Razorhdhicks

Mean lengths of prey items fed to tern and alcidlch

Days of fog during May, June, July and August

Daily totals of precipitation during May, June,yJahd August

Mean air and sea surface temperatures during Mang, July and August
Daily minimum temperatures during May, June, Julgl August

Daily maximum temperatures during May, June, Jualy August

Daily sea surface temperature during May, Jung, audl August

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46



Summary of 2008 Field Season

Captain Andy Patterson and his bd2#rbara Frostlanded the Machias Seal Island set-up crew on
a sunny and calm 15 May. Travis Clarke (ACWERN M3¢glly Boadway (ACWERN MSc
candidate), Marie-Paule Godin (UNB Forestry Tectam); and Liam Paull (UNB Engineering PhD
candidate) were kind enough to help the 2008 faeklv, Anne Kirsten Bowser (ACWERN MSc
candidate) and field assistant, Manuel Ballest@#fSc University of La Rochelle, France) with the
set-up. A third person was not hired this year tase the assumption that the tern colony would
abandon and the workload would be decreased. Asudtythere were a few extremely busy weeks
where the help of Tony Diamond, Dorothy DiamondrhiPaull, and Travis Clarke was needed.

For the first time in 14 years, Machias Seal Islaridng-term seabird research program was
supervised by a rookie graduate student. Histdyicgtaduate students spent a minimum of two
years on MSI which allowed the senior, experienstedent to direct the research and train a new
leader for the following year. The 2008 seasontetioee, offered a unique opportunity to test the
island protocol and to critically evaluate dataoreling methods that have been in place for many
years. There were several key changes in datakhe®tt, database organization, and data entry.
Ultimately, the changes should allow easier congoariof yearly data and quicker year-end
analysis and report writing. Additionally, two neasks were implemented in 2008: the twice-daily
gull count, used to asses gull activity on thendlahroughout the season, and the “Week in
Review” report, which allowed principal investiggtoTony Diamond, to stay apprised of
developments on the island.

Notwithstanding the potential benefits of “frestesyon the research protocol, the disadvantage of
having inexperienced personnel on the island walzesl in their lack of appreciation for the
absence of the tern colony. MSI experienced itstfiosuccessive breeding failure of Arctic and
Common Terns despite encouraging early signs. ifsteldnding occurred on 18 May, the first egg
was found on 28 May, and the last landing occuared 7 June. Often the birds did not stay longer
than several hours during the daytime, althougly tvere often heard late at night and early
morning. Island attendance was sporadic at besthastldepredation was severe. No tern bands
were read or applied. Of almost 100 tern eggs demhrnone hatched.

On a somewhat brighter note, alcid breeding waly eampared to recent years. On the first nest
check, 79% of all the active puffin burrows had £dgean hatch for puffins and razorbills was 15

June and 22 June, a full 10 and six days earlar #007. Growth rates of both alcid species were
within the average range for the linear growth garihowever puffin chicks stayed in the burrow

for a remarkably long time before fledgling, pralimg the expected leave date by 10 days. In fact,
when researchers left the island on 15 Augustiitéan age of puffins remaining in burrows was 54
days. Razorbill chicks fledged within the traditatiy expected time frame.

Common Murres, Common Eiders, and Leach’s StormeRetontinued to share the island with the
acids. On several occasions, eider ducklings wared in freshwater ponds — lending credibility to
a theory about marine ducklings benefitting fromsfr water. Storm-petrels seemed to fall out of
the sky like raindrops this season. Many hours vgpent grubbing petrel burrows and many nights
spent scooping the birds off the lawn for bandiadgotal of 114 petels were handled. This effort
was driven by keen and experienced field researdidlanuel. Manuel also observed a Black



Guillemot adult with fish in its bill. He then suessfully triangulated the nest and located thekchic
This is the first ever confirmed breeding of Blagkillemot on MSI.

In addition to the daily data collection and thedeerm research, the field crew conducted some
sampling for burrow density on the island usingeavriool, the burrowscope. Znplots were
chosen randomly throughout the island and the numbsuspected puffin burrows was recorded.
The crew noticed a somewhat obvious trend wheree@sed surface guano was found in higher
burrow density plots. The burrowscope was also wegful for checking the status of monitored
puffin burrows.



Introduction

Machias Seal Island [480’N, 67°00'W] is located at the junction between the colatavs of the
Bay of Fundy and the warmer waters from the GulMaiine (Diamond and Devlin 2003). It is
approximately 9.5 ha, lies about 18 km southwesGodnd Manan (Black et al. 2005) and is
composed primarily of bedrock with a large cenpalch of vegetation (Bunin and Boates 1994).
The interior of the island contains a variety ohngoody plants (there are no trees on the island)
and the exterior portions of the island are comgasieboulders, cobblestone beaches and wide
expanses of bare rock (Diamond and Devlin 2003)chves Seal Island was established as a
Federal Migratory Bird Sanctuary on 17 April 1944e sanctuary officially includes the island and
the waters within a one-mile distance around it¢kianon and Smith 1985a).

ACWERN at the University of New Brunswick (UNB), ¢ a long-term monitoring and research
program on Machias Seal Island (MSI), New Brunswick the spring of 1995. ACWERN'’s
research program on MSI is directed towards theratve@bjective of understanding seabird
responses to long-term changes in their marineystar®. This requires annual monitoring of the
demographics (population size, productivity andssaat) and feeding behaviour (feeding rate, and
quantity and quality of diet) of each species, aods possible within the logistic and practical
constraints of working on a small remote island aggad as a Migratory Bird Sanctuary and visited
daily by the public.

Methods

All research on MSI is subject to the following deiines (CWS 1994):
. Research must not interfere with normal activittéghe island (including operation of the
lighthouse), or visitors who may be present;
Research within the tern colony must be conductdy under good weather conditions i.e.
(once the tern chicks have hatched) warm tempegat(ir11°C) and dry vegetation;
All research activity must relate to the needsrfanagement or monitoring of seabirds or
provide a clear improvement to our present underditag.

The scientific permit to conduct research at MShhsained from the Canadian Wildlife Service in
Sackville while bird-banding permits are obtainedni the Canadian Wildlife Service in Ottawa
under principal investigator, Dr. Antony Diamondisiaster permit. Animal care permits are
obtained through the University of New Brunswickismal care committee.

Tern productivity and diet were not monitored in080so the corresponding methods are not
reproduced in this report. Details on how terradate collected can be found in preceding island
progress reports (see Bond et al. 2007). In-dee#triptions of methods can be found in the
Machias Seal Island Logistics and Guide to Seddwditoring protocols.

Capture and Banding of Seabirds

Adult alcids were captured with drop-box traps lre ffirst half of the season, and by burrow
grubbing in the later half of the season. Six woodep-boxes equipped with a swiveling lid were
left in the colony from May to August. When the seling lids are unlocked, birds using the boxes
as landing areas, lookouts, or take-off points iialb the trap and are removed by researchers
within a maximum of 30 minutes. Birds removed fréimeir burrows by grubbing are restrained



within the burrow then removed by the researcheatsds. All birds awaiting processing are held in
cloth bird bags.

Many fledgling puffins and adult petrels were captuby pursuit on the lawn by the lighthouse.
Flashlights were used to dazzle the birds allowimg field crew to approach and seize each
individual.

Researchers attempt to band every bird they car @at the island. All captured birds receive a
Bird Banding Lab (BBL) band. Puffins and Terns ategeive a thrice-repeated incoloy field-
readable band on their second leg.

Productivity and Growth

In 2008 there were 120 and 83 monitored puffin ®we and razorbill nests used to estimate
productivity and growth rates for the colonies. &aV puffin burrows were retired this year because
they were too deep to access. Several razorbilbiugrwere also omitted because they could not be
located, or because the occasional proximity ojm@ouring eggs made identification of monitored
chicks impossible. At the end of the season 10fandpuffin and razorbill burrows were added to
the list of monitored nests to compensate for thosteat the beginning of the season.

This season, alcid nests were checked at least tWicot three times, at the start of the sea$be.

first check occurred when the researchers arrivethe island. Each nest was grubbed (used arm to
reach into burrow) to check for the presence oemabs of eggs and adults. Nests with eggs present
on the first check were scheduled to be grubbedhagathe third check. Nests without eggs were
scheduled for a second check a week later. If #s¢ still did not contain an egg on the second
check, a third check, a week later, was scheduili¢kree times a nest was found without an egg, it
was deemed inactive. This protocol will be amendexrt season to omit the re-checking of nests
with eggs found on the first check.

The date each nest was found with an egg was redadd from there predicted hatch dates were
calculated (with incubation lasting approximatey days for puffins and 35 for razorbills; (Harris
and Birkhead 1985, Harris and Wanless 1989)). sNesre checked every few days around the
predicted hatch date until the chick hatched. Evexy chick encountered was measured for head-
bill, culmen, wingchord, and mass. Chicks of knoage were measured a second time within the
first five days after hatch. Known-age chick wingoods were then used to calculate ages of
unknown age chicks. Once all chicks were aged, Wee scheduled to be measured twice within
the linear growth period (day 10-30 for puffins aday 5-15 for razorbills). Eggs that remain
unhatched for three successive weeks after predicaech date were assumed dead. Puffin chicks
were scheduled to be banded on day 35 (or oncbahé would stay on the leg) while razorbills
were banded during their second linear growth measent as they become increasingly difficult
to catch as they approach 15 days.

Resighting Banded Birds

The resighting effort in 2008 was distributed amaddgolinds (Table 1; Fig 1). Researchers rotated
among the different blinds throughout the week.er€hare 11 plywood blinds. The four visitor
blinds and tern blind are permanent, whereas timaireng 6 blinds are assembled at the beginning
of each season and deconstructed prior to leati@gstand. There are also 3 specific locations on



the island where a hunting blind is erected fordheation of the band reading (or feeding watch)
stint.

Band-reading stints are two hours in duration aednat species specific. Researchers attempted to
read bands from all species in the vicinity of ltied.

Diet Study

Feeding watches were conducted from six blinds d&signated plot areas. Visitor Blind 1, Visitor
Blind 3 and Goofapuff Blind were used for puffineting watches whereas razorbills were
monitored from Portable Blinds 1, 2 and 3 (Tabl&if; 1). The boundaries of the plots are marked
by blue dots spray-painted on the rocks. Feediatghes, unlike band-reading stints, are species-
specific; only one species was monitored per fegdimt.

Observation stints lasted for three hours duringclvinesearchers recorded each time a bird landed
on the plot and brought food into a burrow. Thenber, identity and length of the prey items were
recorded for each delivery. The size of the ptemiis defined by how it compares to the culmen
length of the bird. If, for example, the prey itésrthe same length as the culmen, then the laagth
1. Lengths are later converted to centimeters bgreace to prior measurements of adult culmen
length.

Environmental Conditions

Several environmental variables were collected &1 BVery day, at three specific times. At 09:00

each day, researchers recorded a description ofdheral weather conditions around the island,
wind speed and direction, visibility, percent clocmver and temperature. At 12 noon, when sea
conditions allow, sea-surface temperature (SST) (vas taken. This was achieved by tossing a
standard SST bucket into the water from the landimghe east side of the island and then placing a
thermometer in the bucket. At 21:00 each day rebeas gathered the same information as at
09:00 but also recorded precipitation.

Additional Observations

Predators The gulls on MSI and Gull Rock were counted twdaly. To count gulls on MSI,
researchers use binoculars and scan the islanthgteri from within the house and deck. Gulls
‘seen from the house’ do not necessarily represanibers on the entire island. To count gulls
loafing on Gull Rock, researchers use a spottimpemn the front deck of the house and count
every individual visible. Severe fog can impedd gubnitoring. Researchers also took special note
of any raptor presence on or around MSI. Any piiedaattempts that were observed were
documented.

Migrants During migration, a diverse number of songbirdd ahorebirds can be spotted. Numbers
of each species were estimated each day.

Potential BreedersSightings of birds whose behaviour may suggesteding activity were
observed as closely as possible. Black Guillem{@spphus grylle Roseate TernsSferna
dougallii), Black Terns Chlidonias nigey and Laughing GullsL@rus atricilla) have traditionally
been watched at MSI for any signs of breeding.

Fishing Vessels Any vessel fishing within binocular-sight of MStas recorded. Fishing is
prohibited within a 1 mile radius of the island.




Results and Discussion

Capture and Banding of Seabirds

Because seabirds are characteristically ‘k-seléatgth a high annual adult survival and low
productivity, long-term population trends are mgensitive to survival than productivity. Thus
researchers at MSI place a very high priority ondirag as many birds as possible. Adult survival-
tracking programs such as MARK, for example, regjairsample of at least 200 breeding adults of
each species be maintained at any given time.

Tables 2a, b and c outline the number of each epesanded on MSI since 1995 under the
ACWERN long-term monitoring program. Numbers ofdsi banded previous to 1995 are
summarized in Table 2d.

Arctic and Common Terns have traditionally beentaagnl on MSI while they are incubating eggs.
In 2008, however, the terns were rarely seen inouipaeggs. A few hundred individuals were
observed flying high above the island on 15 May.1ByMay birds were landing and on 26 May
individuals were observed carrying fish and displgyto others. As in previous years, terns visiting
MSI arrived in the morning and rarely stayed beyapch. The first tern egg was found on 28 May
with the first recorded overnight stay on 29 Mayn @0 May, the birds stayed on the island
throughout the day for the first and only time. fighevere five tern hits this season, all within five
minutes on one person who was mowing the lawn dan@. A total of 74 nests were found within
monitored plots from 28 May until 20 June. Averafgch size was 1.09. By 1 July, 76% of nests
in monitored plots had been depredated. Daily nooimig demonstrated that eggs laid in close
proximity to human activity survived depredatiomder. Eggs found on the rocks or on the paths
far from the houses never lasted more than oneldaybation was intermittent and brief. Several
individuals were seen incubating during daylightitsofor a maximum estimated accumulated time
of 10 hours over a period of a week. Incubatiorsises were sometimes as short as a few seconds
due to the flighty nature of the terns. Some eggsevabandoned even before being laid as they
were found around the lawn and not contained irest oup. 4 June brought a drastic change in
behaviour. The terns did not land at all, but wsen circling high above ground and dreading. For
the following weeks, the birds were alternativelsegent and absent on MSI. While present,
incubation, courtship with fish, and slightly agggere behaviour was occasionally apparent in the
early and late mornings. 17 June was the last ldalythe terns landed on MSI and behaved as if
they were breeding. Subsequent visits were bridfdid not include any breeding behaviour. No
chicks hatched.

There were a total of 141 adult puffins and 36&kfibanded this season, both values being higher
than ten-year averages of 124 and 333. We alspteed twice as many (83) adult puffins than
the ten-year average of 41.

As there were no razorbill-specific projects rumnihis season, no intensive trapping effort was
made. However, razorbills were occasionally cagtimebox traps or on the nest. A below-average
number of 10 adults were newly banded; we handigdrs(ten-year average = four) previously-
banded adults and were able to find and band ®k&hb0% more than the ten-year average.



Manuel’'s personal interest in petrels explainsi@@ adult Leach’s Storm-petrels banded this year
(twice as many as the highest previous record)tddm chicks were also banded and one adult
recaptured.

One stint of Common Murre banding resulted in nimsvly-banded adults, one newly-banded
chick, and one recaptured adult.

Productivity and Growth

The productivity and growth results must first iefaced with a discussion on data analyses. In
previous years measurements of bird mass and wondckere used for both a) estimating age of
chicks with unknown hatch dates, and b) derivingngh rates for chicks within their linear growth
period. The method used to conduct these calcaktio now being updated to reflect more
accurate values for age and growth rate. In previaars, age and growth rates were calculated by
taking the regression of all measurements (masarggchord or culmen versus age) for all chicks.
The new method involves deriving a regression foreeach chick and then taking the mean of the
total number of individual regression values. Whapplicable, data may be presented in two
forms, the first representing values calculatedh@ traditional method and the second showing
values calculated with the new method. It is oan & eventually convert all existing data into the
new format. Until such time, please take note efgibssible incomparability of 2008 data in tables
3b and 5b.

Productivity and growth data are available in tatde4, 5 and 6.

Puffin productivity looked very good initially. Nesccupancy was 0.81 compared to an average of
0.75. However, the hatching success of 0.76 wagddhan the thirteen-year average. Fledgling
success was comparable to other years at 0.62mEa@ laying date of 6 May was very early
compared to recent years. First hatch and peak li@lowed a similar advanced schedule. This is
in stark contrast to last year'§ 4atest mean lay date and 2atest mean hatch date. Puffin chick
growth rates during linear growth phase fell withive normal range for mass, wing chord, and
culmen. However, the post-linear growth period waserely extended. In fact, the mean age of
chicks still in their nests upon departure from ifland in August was 54 days. The mean leaving
date for fledglings caught at the lighthouse madcthe earliest leave date set in 1995 at 1 August.
Mean lighthouse fledgling mass was the second-lbwasrecord at 262g, however mean wing
length fell within the normal range.

Razorbill productivity was below thirteen-year aages for occupancy, hatching success, and
fledgling success. Occupancy was 0.64 (versus &vébage), hatching success was 0.74 (versus
0.75 average), and fledgling success was 0.51ys€y$6 average). Razorbill mean laying date and
peak hatching date was four and three days, regplctearlier than the average mean laying and
hatching dates from 1995-2007. Razorbill chicks aackry high linear growth rate for mass (third
highest since 1995), but had average values fag eiord and culmen

Common Murre nested for the sixth consecutive ygaMSI. In previous years, the murres had
nested successfully in several cave-like bouldersgdocated near visitor blinds 3 and 4 and had
attempted unsuccessfully to breed in two large ehsted areas designated Stonehen and
Murrehole. In 2006, gulls depredated all murre efggsd in these open areas (Bond et al. 2007).
In 2007 researchers noted a distinct change inemuesting behaviour. Nesting attempts in the



open areas at Stonehen and Murrehole had beenatshd-or the 2008 season, murres continued
to restrict their nesting to the protected, comnhgages near the visitor blinds.

Diet Study

A total of 100.5 and 59.1 hours were spent momppuffin and razorbill chick provisioning. This
was an additional 20 hours spent for each specegpared to 2007. The first date of observation
for both species, 20 June, was the earliest orrddmpat least three days. Since puffin provisignin
observations continued until 6 Aug, this made 20@8second longest feeding-observation period
of 47 days, surpassed only in 2005 at 50 daysraiabill feeding-observation period was also the
second longest on record at 31 days with the laserwation on 21 July. The longest period for
razorbills occurred in 1997 with 33 days.

A total of 855 puffin prey items were identifiedh@ much loved staple of puffin diet, Atlantic
herring Clupea harengys formed just over 10 percent of the total digtisTvalue is consistent
with recent years, but is 23% below the thirteearymean. Krill made a phenomenal increase in
the diet from 2007 from less than one percent t&%8 Sandlance was a major component of
puffin diet this season at 18.9%, with previoustd@n-year averages at 11%. Larval fish continued
to figure prominently, at 16.2%.

Herring, hake, and sandlance made a comebackanbiizliet composition this season from 2007.
Herring formed over half of the razorbill diet. Hakormed over a quarter of the diet at 27.1%.
Sandlance accounted for just over 10 % and these avaoticeable decline in the proportion of
larval fish in the diet (4.8%) from 2007 (57.6%).

The mean length of observed puffin prey was 6.1 loatlow the thirteen-year average of 6.9 cm.
Conversely, the mean length of razorbill prey watIm, well above the thirteen-year average of
7.3 cm. It is hypothesized that the large herrirgrendistributed lower in the water column this
season where they could be accessed by only tipeddeing razorbill.

Please see Tables 7, 8, and 9 for diet data.

Environmental Conditions

It was a wetter than average season. Normally, &ulkee wettest month on MSI with average
precipitation 84.5 mm. However, most precipitatibat occurred in 2008 was in July, with 98.8
mm. This was by no means the most precipitation Nl experienced in July as 2007 experienced
143.4 mm. It was also foggier than average in ewaoynth except May. The total number of fog
days was 52 out of a possible 92.

Minimum and maximum air temperatures were withie dlverage range for all months. Sea surface
temperature was slightly warmer in May and June diddnot reach the average high of 12.2
degrees Celsius in August. Please see Tables 10lafwu further detail.

Additional Observations

Herring Gulls Larus argentatusand Great Black-backed Gullsafus marinu} were suspected to
have depredated 98 razorbill, puffin, murre, arkeeggs throughout the season. Researchers also
believe that gulls were responsible for the disapgece of 56 out 81 monitored tern eggs. The
daily gull counts showed an increase in gull popottaon both MSI and Gull Rock throughout the



season. The high count for MSI was 49 and for Kotk was 622 birds. From early June to early
August, the abundance of gulls seen on Gull Rockessed at a rate of 4.2 birds per day. On MSI
the situation was less drastic with an increas®.86 birds per day. With the increase in gull
numbers also came a change in gull behaviour. As¢lason progressed the gulls were increasingly
brave and would loaf within the colony, on blindsid closer to researchers. Gull scaring tactics,
employed by the CWS observer had no effect. Ther@wvo trips to Gull Rock in which 35 nests
containing 76 eggs (all Herring Gulls’) were degto. Three gulls nests were found and destroyed
on MSI.

Raptors were occasionally seen on or around M3 #Haason. A Peregrine FalcoRalco
peregrinug was seen on 17 days. The Peregrine’s presenseddlighty and sporadic behaviour
with the puffins, and when present, terns. An OggRandion haliaetus a Sharp-Shinned Hawk
(Accipiter striatuy, and a Northern HarrierCfrcus cyaneuswere also seen in May. Common
Ravens Corvus cora) on average two individuals with a maximum of, sikere seen frequently
until the end of June, and then on three othersiona in July.

A Black Guillemot Cepphus grill¢ was confirmed to have successfully bred on M3ie Thick
was found on 6 August under the boulders betweenatrist ramp and Goofapuff blind. The chick
was completely down-covered and still had its eggh. This is the first ever recording of Black
Guillemot reproduction on MSI.

Many fishing vessels were seen fishing for lobstéhin sanctuary waters. Six boats were seen
multiple times, and were close enough to be idextiby binoculars. All boat originated from
Maine.

The wind turbine ran throughout the season anedkib-10 migrant passerines, one Northern
Fulmar Eulmarus glaciali$ and one puffin fledgling.

Kirsten Bowser began her first field season for M&c on determining the seabird food web
structure in the Bay of Fundy and Gulf of Maine.eShade initial collections of dropped prey
items.
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Tables

Table 1

Research blinds on Machias Seal Island and theifardeeding or productivity and growth
observations from 1995-2008. X indicates past asés* indicates use in 2008. All blinds were
used for band reading of all species. See alsa&igu

Name Feeding Productivity and Common  Arctic Atlan.tic Razorbill
Growth Tern Tern Puffin
Seabreeze X X X X
Goofapuff X* X* X*
Windpole X X
Sunset X X* X*
st . .
Foundation X X X
Tern X X X X
Ocean Spray X X* X X
Gully X X* X X
Visitor Blind 1 X* X*
Visitor Blind 3 X* X*
go;ti?ebslge Blinds NG N

11



Table 2a
Number of Common and Arctic Terns captured and edrawh Machias Seal Island from 1995-
2008.

Species Year Adult Adult recaps Chick Total newly banded

Common Tern 1995 0 0 99 99
1996 10 0 69 79
1997 7 0 92 99
1998 1 0 117 118
1999 46 3 212 258
2000 4 0 189 193
2001 9 1 157 166
2002 4 0 123 127
2003 23 0 205 228
2004 47 2 11 58
2005 41 5 9 50
2006 11 1 0 11
2007 0 0 0 0
2008 0 0 0 0

Total: 203 12 1283 1486

Arctic Tern 1995 9 0 264 273
1996 15 0 49 64
1997 81 5 148 229
1998 47 12 314 361
1999 225 29 344 569
2000 175 39 361 536
2001 140 66 305 445
2002 94 46 348 442
2003 65 29 261 326
2004 55 24 42 121
2005 44 21 31 75
2006 52 19 0 52
2007 0 0 0 0
2008 0 0 0 0

Total: 1002 290 2467 3493

‘Adult’ is the number of newly banded adults (does ndtdwcrecaptured birds that had a new
band added)

‘Adult recaps’does not take into account the possibility ofghme birds being captured in
multiple years.

‘Chick’ is the number of chicks banded minus those fowzdl dater.
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Table 2b
Number of Atlantic Puffins and Razorbills captusedd banded on Machias Seal Island from 1995-
2008.

Species Year Adult Adult recaps Chick Total newly banded
Atlantic Puffin 1995 16 0 282 298
1996 49 1 296 345
1997 130 13 354 484
1998 55 13 314 369
1999 65 17 320 385
2000 63 15 257 320
2001 63 11 198 261
2002 162 28 530 692
2003 105 45 440 545
2004 108 10 475 583
2005 115 77 217 333
2006 104 97 277 382
2007 394 125 283 677
2008 141 83 364 505
Total: 1570 535 4607 6179
Razorbill 1995 1 0 20 21
1996 1 0 15 16
1997 6 0 42 48
1998 7 0 19 26
1999 5 3 39 44
2000 118 4 105 223
2001 82 4 182 264
2002 5 2 93 98
2003 1 0 43 44
2004 1 0 49 50
2005 29 6 34 63
2006 57 11 53 110
2007 52 15 26 78
2008 10 7 94 104
Total: 375 52 814 1189

See Table 2a for definitions of Adult, Adult recagoed Chick.
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Table 2c
Number of Common Murres, Leach’s Storm-petrels @achmon Eiders captured and banded on
Machias Seal Island from 1995-2008.

Species Year Adult Adult recaps Chick Total newdybed
Common Murre 2003 1 0 2 3
2004 0 0 17 17
2005 8 0 4 12
2006 22 0 16 38
2007 19 2 0 19
2008 9 1 1 11
Total: 59 3 40 100
Leach’s Storm- 1998 9 0 66 75
petrel 1999 5 0 117 122
2005 10 0 10 20
2006 47 2 60 107
2007 11 1 0 11
2008 100 1 13 114
Total: 182 4 266 449
Common Eider 2003 3 0 0 3
2005 2 0 0 2
2006 3 0 0 3
2007 0 0 0 0
2008 0 0 0 0
Total: 8 0 0 8

See Table 2a for definitions of Adult, Adult recagoed Chick.

Table 2d
Number of birds banded on Machias Seal Island arg/previous to 1995. Data from Bird
Banding Lab. See also Appendix IV.

Species Number banded 1955-1977 Number banded 198-
Common Tern 1 3
Arctic Tern 449 1075
Atlantic Puffin 125 1272
Razorbill 0 0

Leach’s Storm-petrel 46 70
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Table 3a

Tern mean (SD) laying dates, date of first chicét hatching dates on Machias Seal Island from
1995-2008. These data are based on all nestswntbnitored area, including those with
prolonged incubation, re-nesting attempts, ordat&h initiation. See also Figure 3.

Species Year N* Mean Egg Laying First Chick Hatched Peak Hatching
Common 1995 31 07 June (1.8) 25 June 30 June (4.9)
Tern 1996 56 16 June (7.5) 03 July 07 July (4.6)

1997 34 15 June (6.1) 01 July 08 July (5.9)
1998 31 09 June (5.2) 22 June 02 July (4.6)
1999 31 09 June (9.8) 24 June 30 June (6.5)
2000 32 11 June (6.5) 24 June 03 July (5.9)
2001 64 13 June (6.7) 26 June 06 July (8.4)
2002 72 10 June (10.3) 25 June 01 July (5.2)
2003 75 15 June (10.4) 24 June 05 July (6.5)
2004 68 14 June (10.9) 28 June 07 July (7.0)

2005 55 14 June (6.1) 01 July 05 July (4.3)
2006 10 08 June (5.3) - -

2007 0 - - -

2008 0 - - -

Arctic Tern 1995 27 04 June (2.0) 22 June 25 Jard) (
1996 53 12 June (2.8) 28 June 03 July (1.9)
1997 39 10 June (3.1) 27 June 02 July (3.1)
1998 40 04 June (3.0) 22 June 25 June (2.7)
1999 34 01 June (3.7) 20 June 23 June (3.2)
2000 87 07 June (6.7) 20 June 28 June (6.5)
2001 123 08 June (6.5) 20 June 29 June (4.5)
2002 283 03 June (5.9) 18 June 25 June (4.8)
2003 116 12 June (9.4) 23 June 01 July (7.4)
2004 167 12 June (9.2) 26 June 04 July (6.8)
2005 180 14 June (9.2) 27 June 03 July (4.8)
2006 201 08 June (7.4) 23 June 25 June (2.6)
2007 0 - - -

2008 0 - - -

‘N’ is the number of nests with known egg laying d#tas were followed, including unhatched
eggs, throughout the breeding season.
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Table 3b

Alcid mean (SD) laying dates, date of first hat@hg peak hatching dates on Machias Seal Island
from 1995-2008. These data are based on all mewitoests, including those with prolonged
incubation, re-nesting attempts, or late clutchation. See also Figure 3.

Species Year N Mean Egg Laying First Chick Hatched Peak Hatching
Atlantic 1995 17 3 May (2.7) 6 June 12 June (3.0)
Puffin 1996 60 9 May (6.0) 9 June 18 June (6.6)
1997 47 5 May (8.0) 1 June 14 June (7.9)
1998 44 10 May (6.8) 7 June 19 June (6.9)
1999 84 12 May (5.6) 11 June 20 June (5.9)
2000 63 15 May (5.9) 13 June 23 June (5.9)
2001 72 18 May (5.3) 17 June 27 June (5.3)
2002 79 16 May (9.8) 9 June 23 June (9.7)
2003 58 13 May (5.9) 14 June 22 June (5.9)
2004 52 25 May (6.6) 22 June 2 July (5.8)
2005 56 24 May (8.3) 18 June 3 July (8.3)
2006 39 11 May (6.2) 14 June 20 June (6.2)
2007 39 16 May (4.3) 15 June 25 June (4.8)
2008a,b 69 6 May (6.1) 3 June 15 June (6.2)
Razorhbill 1995 23 21 May (7.4) 6 June 27 June (7.8)
1996 41 23 May (7.1) 15 June 5 July (9.3)
1997 42 25 May (7.7) 16 June 1 July (7.6)
1998 39 20 May (6.6) 11 June 24 June (6.6)
1999 60 19 May (7.1) 15 June 22 June (6.5)
2000 62 19 May (5.9) 13 June 23 June (6.7)
2001 50 23 May (5.7) 10 June 28 June (8.9)
2002 48 19 May (6.5) 9 June 22 June (6.0)
2003 37 15 May (6.0) 15 June 25 June (5.9)
2004 43 22 May (4.7) 19 June 23 June (4.7)
2005 23 25 May (8.5) 14 June 29 June (8.5)
2006 24 16 May (3.9) 15 June 20 June (3.9)
2007 27 27 May (4.9) 21 June 28 June (4.1)
2008a,b 37 17 May (4.6) 15 June 22 June (5.8)

‘N’ is the number of chicks where age (and lay dateldcbe calculated.

NOTE: Methods used to calculate ages (and hatch dagl dates of all individuals) are being
improved. In this table, both old (a) and new (bethods produced the same result.
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Table 4a

Breeding success (SD) of Common and Arctic Terssimg on Machias Seal Island from 1995-
2008. Mean clutch size, number of hatchlings dedigling per nest are listed. See also Figure 8.

Chicks/nest

Chicks/nest

Species Year N  Clutch Size Hatching Alive at Day Alive at Day Fledgling/
Success 15 20 nest

Common 1995 32  2.00 (0.6) 1.78 (0.8) 0.97 (0.8) 0.69)(0.8 0.66 (0.7)
Tern 1996 56 1.64(0.5) 1.05 (0.9) 0.34 (0.5) ([0X)) 0.29 (0.5)
1997 34  2.01(0.5) 1.88 (0.7) 1.15(0.8) 0.81)0.9 0.77 (0.9)

1998 31 1.77 (0.6) 1.42 (0.8) 0.61 (0.7) 0.39)(0.6 0.36 (0.5)

1999 31  2.26(0.7) 1.84 (1.0) 1.10(0.8) 1.03)(0.8 1.03(0.8)

2000 34 1.74(0.6) 1.24 (0.9) 0.74 (0.6) 0.53)(0.5 0.53 (0.5)

2001 74 1.77(0.6) 0.92 (0.9) 0.65 (0.7) 0.50)(0.6 0.50 (0.6)

2002 72 1.85(0.5) 1.11 (0.9) 0.64 (0.6) 0.54 (0.6) 0.54 (0.6)

2003 62 1.71(0.5) 0.93(0.8) 0.74 (0.7) 0.56)(0.7 0.53(0.7)

2004 68 1.66 (0.6) 0.96 (0.7) 0.19 (0.4) 0.07)(0.3 0.05(0.2)

2005 60 1.70(0.5) 0.82 (0.9) 0.00 (0.0) 0.00(0.0) 0.00 (0.0)

2006 10 2.09(1.1) 0.00 (0.0) 0.00 (0.0) 0.00 (0.0)  0.00 (0.0)

2007 O 0.00 (0.0) 0.00 (0.0) 0.00 (0.0) 0.00 (0.0)  0.00 (0.0)

2008 O 0.00 (0.0) 0.00 (0.0) 0.00 (0.0) 0.00 (0.0)  0.00 (0.0)

Arctic 1995 31 1.74(0.5) 1.52 (0.7) 1.13(0.8) 710(0.8) 0.65 (0.8)
Tern 1996 53 1.75(0.4) 1.32 (0.7) 0.40 (0.5) ([eX)) 0.33(0.5)
1997 39 1.72(0.5) 1.44 (0.6) 0.72 (0.5) 0.59)(0.5 0.59 (0.5)

1998 41  1.80(0.4) 1.34 (0.7) 0.68 (0.5) 0.41)0.5 0.41 (0.5)

1999 34 1.82(0.4) 1.27 (0.9) 0.77 (0.7) 0.62)(0.6 0.56 (0.5)

2000 87 1.57(0.5) 0.86 (0.9) 0.41 (0.5) 0.38)(0.5 0.38(0.5)

2001 125 1.53(0.5) 0.91 (0.8) 0.74 (0.7) 0.63)(0. 0.58(0.6)

2002 285 1.54(0.5) 0.91 (0.9) 0.57 (0.6) 0.50)(0.6 0.50 (0.6)

2003 100 1.51(0.5) 0.94 (0.8) 0.70 (0.7) 0.58)(0. 0.50 (0.6)

2004 170 1.42(0.5) 0.84 (0.8) 0.38 (0.5) 0.35)0. 0.07(0.3)

2005 182 1.42(0.5) 0.57 (0.7) 0.05 (0.3) 0.05)(0.3 0.04 (0.2)

2006 201 1.37(0.6) 0.06 (0.3) 0.00 (0.0) 0.00(0.0) 0.00 (0.0)

2007 O 0.00 (0.0) 0.00 (0.0) 0.00 (0.0) 0.00 (0.0)  0.00 (0.0)

2008 O 0.00 (0.0) 0.00 (0.0) 0.00 (0.0) 0.00 (0.0)  0.00 (0.0)

‘N’ is the number of nests that were followed, inatgdiinhatched eggs, throughout the breeding
season
‘Fledglings/nest’does not include tern chicks found dead after2tay
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Table 4b

Breeding success (SD) of Atlantic Puffins and Rbitlsrnesting on Machias Seal Island from
1995-2008. Mean clutch size, number of hatchlenys fledgling per nest are listed. See also

Figure 8.
Species Year N Clgtch Occupancy Hatching Fledglings/
Size Rate Success nest
Atlantic 1995 26 1 - 0.73 (0.5) 0.65 (0.5)
Puffin 1996 60 1 0.80 0.78 (0.4) 0.54 (0.5)
1997 65 1 0.87 0.74 (0.4) 0.61 (0.5)
1998 57 1 0.85 0.84 (0.4) 0.65 (0.5)
1999 83 1 0.76 0.70 (0.4) 0.60 (0.5)
2000 73 1 0.48 0.78 (0.4) 0.48 (0.5)
2001 78 1 0.71 0.81 (0.4) 0.71 (0.5)
2002 76 1 0.59 0.91 (0.3) 0.59 (0.5)
2003 70 1 0.77 0.97 (0.2) 0.77 (0.4)
2004 56 1 0.78 0.96 (0.2) 0.78 (0.4)
2005 49 1 0.82 0.92 (0.3) 0.82 (0.4)
2006 72 1 0.77 0.56 (0.5) 0.35(0.5)
2007 96 1 0.74 0.53 (0.5) 0.38 (0.5)
2008 97 1 0.81 0.76 (0.4) 0.62 (0.4)
Razorbill 1995 32 1 - 0.72 (0.5) 0.65 (0.5)
1996 73 1 - 0.58 (0.5) 0.41 (0.5)
1997 58 1 0.82 0.76 (0.4) 0.70 (0.5)
1998 48 1 0.67 0.85(0.4) 0.50 (0.5)
1999 60 1 0.82 0.80 (0.4) 0.60 (0.5)
2000 71 1 0.86 0.74 (0.4) 0.62 (0.5)
2001 62 1 0.84 0.82 (0.4) 0.65 (0.5)
2002 57 1 0.78 0.89 (0.3) 0.63 (0.5)
2003 55 1 0.84 0.75 (0.4) 0.60 (0.5)
2004 58 1 0.78 0.87 (0.3) 0.68 (0.5)
2005 42 1 0.65 0.74 (0.5) 0.67 (0.5)
2006 40 1 0.63 0.61 (0.5) 0.56 (0.5)
2007 71 1 0.67 0.63 (0.5) 0.10 (0.3)
2008 53 1 0.64 0.74 (0.4) 0.51 (0.5)

‘N’ is the number of active nests that were followeduding unhatched eggs, throughout the

breeding season.

‘Occupancy rateis the proportion of all previously marked burrotiiat were active (had eggs).

‘Hatching Successds the proportion of active nests that hatched.

‘Fledgling Successi's the proportion of chicks that hatched who fledlg
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Table 5a

Mean (SE) growth rates of tern chicks during ling@wth period (Day 5-15) on Machias Seal
Island from 1995-2008. Growth rates are for magsgwhord, culmen and tarsus versus age. N
indicates the maximum number of chicks measure@gerduring linear phase of growth. See also

Figures 9, 10, 11 and 12.

Species Year N Mass Wing chord Culmen Tarsus
Common Tern 1995 21 7.0 (0.2) 7.2 (0.2) 0.78 (0.04) -
1996 7 5.9 (1.3) 5.2 (0.5) 0.73 (0.06) -
1997 25 9.2 (0.9) 6.1 (0.2) 0.79 (0.03) 0.41 (p.03
1998 10 4.2 (0.9) 4.4 (0.4) 0.54 (0.08) 0.20 (.09
1999 16 6.5 (0.5) 6.5 (0.4) 0.81 (0.05) 0.40 (p.04
2000 10 4.8 (0.6) 5.6 (0.5) 0.74 (0.09) 0.32 (.05
2001 11 4.3 (0.5) 6.6 (0.5) 0.51 (0.06) -
2002 14 6.1 (0.5) 5.2 (0.5) 0.70 (0.07) -
2003 17 5.3(0.4) 7.0 (0.3) 0.62 (0.05) -
2004 16 2.2 (0.4) 2.9 (0.3) 0.41 (0.07) -
2005* 0 - - - -
2006* 0 - - - -
2007** 0 - - - -
2008** 0 - - - -
Arctic Tern 1995 19 5.4 (0.4) 8.0 (0.4) 0.68 (0.04) -
1996 7 5.3(0.6) 5.8 (0.4) 0.66 (0.07) -
1997 16 5.8 (0.7) 7.8 (0.3) 0.73 (0.04) 0.15 (.03
1998 11 5.6 (0.6) 7.2 (0.7) 0.65 (0.10) 0.25 (p.06
1999 11 4.3 (0.5) 7.4 (0.5) 0.66 (0.06) 0.14 (.03
2000 5 3.8(1.0) 7.2 (0.9) 0.65 (0.13) 0.15 (0.07)
2001 35 5.0 (0.3) 8.5(0.3) 0.49 (0.112) -
2002 28 5.1 (0.3) 7.2 (0.3) 0.60 (0.04) -
2003 34 5.1(0.4) 7.6 (0.3) 0.63 (0.08) -
2004 50 3.5(0.2) 5.8 (0.2) 0.53 (0.02) -
2005 9 2.3 (0.3) 4.1 (0.3) 0.28 (0.07) -
2006* 0 - - - -
2007** 0 - - - -
2008** 0 - - - -

* Not calculated because no chicks survived thedirgrowth phase.
** Not calculated because no chicks hatched.

NOTE: Methods used to calculate age and growth matee being improved. Although the values
listed above may be comparable to actual ratesythee subject to review.
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Table 5b

Growth rates (SE) of alcid chicks during linearwgtio period (Day 10-30 for puffins, day 5-15 for
razorbills) on Machias Seal Island from 1995-20B8wth rates are for mass, wing chord, and
culmen versus age. N indicates the number of chitlere at least two measurements were taken.
See also Figures 9, 10, 11 and 12.

Species Year N Mass Wing chord Culmen
Atlantic 1995 1 - 2.5(0.1) 0.28 (0.05)
Puffin 1996 6 5.3(2.0) 2.2 (0.4) 0.23 (0.02)
1997 11 9.5 (1.0) 3.1(0.2) 0.29 (0.02)
1998 6 6.5 (0.8) 3.3(0.1) 0.22 (0.04)
1999 8 6.2 (0.8) 3.3(0.1) 0.22 (0.03)
2000 8 3.4(1.2) 2.6 (0.3) 0.26 (0.05)
2001 14 7.4 (0.9) 3.5(0.3) 0.31(0.31)
2002 9 7.5 (0.6) 3.5(0.2) 0.29 (0.02)
2003 9 8.7 (0.7) 3.3(0.2) 0.20 (0.08)
2004 11 4.9 (0.6) 3.2(0.2) 0.24 (0.02)
2005 9 3.3(0.6) 2.3(0.2) 0.18 (0.03)
2006 10, 2* 6.0 (0.7) 3.4 (0.6) 0.16 (0.04)
2007 28 5.9 (0.5) 3.2(0.1) 0.29 (0.02)
2008a 61 6.3 (4.8) 3.1(1.8) 0.23 (0.19)
2008b 61 5.0 (0.6) 3.2(0.1) 0.18 (0.03)
Razorbill 1995 10 10 (2.1) 3.2 (0.3) 0.31 (0.06)
1996 9 7.3(3.1) 2.9 (0.2) 0.31 (0.05)
1997 29 6.4 (1.7) 3.3(0.1) 0.33 (0.06)
1998 9 54 (1.1) 3.4 (0.1) 0.25 (0.05)
1999 11 4.9 (1.3) 3.3(0.2) 0.30 (0.06)
2000 11 5.9 (0.9) 2.9 (0.2) -
2001 15 7.8 (0.6) 3.6 (0.1) -
2002 11 8.2 (0.8) 3.0(0.2) 0.21 (0.07)
2003 7 10.5 (1.5) 3.2(0.3) 0.35 (0.07)
2004 13 6.8 (0.7) 3.5(0.0) 0.23 (0.13)
2005 6 4.9 (1.0) 2.2 (0.3) 0.19 (0.08)
2006 8, 3* 7.1(1.0) 2.7 (0.6) 0.12 (0.07)
2007 11 6.0 (0.6) 2.2 (0.3) 0.37 (0.07)
2008a 25 9.0 (5.2) 3.2 (1.6) 0.32 (0.21)
2008b 25 8.2 (1.3) 3.1(0.2) 0.25 (0.05)

* First n indicates the number of chicks used fassiand culmen, while second is for wing calcutegtio

NOTE: Methods used to calculate age and growth satee being improved. 2008a denotes the
values obtained from calculating age and growth eaby scatterplot of all individuals. 2008b
denotes the new, accurate values obtained from gkating age and growth rate by averaging
individual growth rates.
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Table 6

Atlantic Puffin mean (SE) fledging date and fledgoondition (mass and wing length) based on
birds caught at the lighthouse before reachingé@&on Machias Seal Island from 1995-2008.
Wing length is natural wing chord to the nearestrfh. See also Figure 7.

ean wing length

Year N Predicted N Mean leaving date Mean Mass (QI]\SI (mm)

1995 268 - Aug 1 (0.3) 300 (1.5) 139 (0.3)
1996 269 - Aug 9 (0.4) 272 (1.7) 141 (0.3)
1997 270 - Aug 3 (0.3) 300 (1.8) 142 (0.3)
1998 265 - Aug 2 (0.4) 295 (1.7) 142 (0.3)
1999 262 - Aug 4 (0.3) 297 (1.6) 145 (0.3)
2000 200 228 Aug 12 (0.3) 257 (1.7) 142 (0.4)
2001 148 176 Aug 4 (0.3) 293 (2.7) 141 (0.4)
2002 498 521 Aug 3 (0.3) 284 (1.2) 142 (0.6)
2003 393 427 Aug 6 (0.2) 296 (1.4) 144 (0.2)
2004 340 592 Aug 16 (0.2) 277 (1.3) 149 (0.3)
2005 157 251 Aug 14 (0.3) 269 (1.8) 142 (0.4)
2006 232 251 Aug 9 (0.3) 291 (1.6) 143 (0.3)
2007 254 556 Aug 6 (0.2) 308 (1.6) 138 (0.3)
2008 307 408 Aug 1 (0.4) 262 (1.6) 140 (0.3)

‘Predicted N’is the number expected at the lighthouse givepgrtmn of chicks still in monitored
burrows on the last productivity check.
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Table 7a

Time spent observing food brought to tern chickdathias Seal Island from 1995-2008.

: Total # of Sites for # of Nests Date of first Date of Last
Species Year Hours : Observed . )
Observations . Observation Observation
Observed Per Site
Common Tern 1995 44.0 2 5 3 July 31 July
1996 103.7 3 5 7 July 5 August
1997 30.3 1 5 7 July 3 August
1998 36.2 3 5-8 2 July 23 July
1999 54.5 2 4-10 1 July 22 July
2000 77.0 2 3-6 1 July 31 July
2001 83.5 2 4-10 7 July 29 July
2002 62.9 2 3-7 29 June 30 July
2003 66.0 4 2-9 5 July 28 July
2004 54.0 2 1-6 5 July 27 July
2005 14.0 1 1-4 3 July 13 July
2006 0.0 - - - -
2007 0.0 - - - -
2008 0.0 - - - -
Arctic Tern 1995 39.7 2 30 June 29 July
1996 71.0 3 5 7 July 7 August
1997 47.0 3 5-10 30 June 17 July
1998 54.0 2 5-10 26 June 16 July
1999 73.3 4 3-8 26 June 20 July
2000 125.2 5 1-6 2 July 1 August
2001 67.3 3 1-7 29 June 27 July
2002 67.0 3 2-7 24 June 2 August
2003 61.0 4 2-9 30 June 27 July
2004 86.5 4 1-7 29 June 1 August
2005 65.3 5 1-5 30 June 30 July
2006 0.0 - - - -
2007 0.0 - - - -
2008 0.0 - - - -
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Table 7b

Time spent observing food brought to alcid chickdvachias Seal Island from 1995-2008.

Species Year Total Hours # of Siteg for Date of first Date of Lgst
Observed Observations  Observation Observation
Puffin 1995 51.7 4 29 June 31 July
1996 59.0 3 7 July 7 August
1997 17.7 3 28 June 2 August
1998 30.5 3 30 June 27 July
1999 40.4 3 25 June 22 July
2000 93.7 3 25 June 31 July
2001 65.0 3 29 June 2 August
2002 71.0 3 25 June 2 August
2003 66.0 3 27 June 31 July
2004 71.6 3 2 July 28 July
2005 139.2 4 26 June 15 August
2006 166.9 3 23 June 8 August
2007 81.0 3 25 June 7 August
2008 100.5 3 20 June 6 August
Razorbill 1995 26.8 4 3 July 25 July
1996 22.0 3 7 July 24 July
1997 33.3 3 28 June 31 July
1998 44.0 3 1 July 17 July
1999 a7.7 3 24 June 18 July
2000 42.0 4 24 June 14 July
2001 36.9 3 26 June 16 July
2002 49.0 3 24 June 14 July
2003 71.9 3 27 June 17 July
2004 60.2 3 30 June 25 July
2005 54.2 4 26 June 26 July
2006 79.5 4 24 June 14 July
2007 39.5 3 3 July 28 July
2008 59.1 3 20 June 21 July
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Table 8a

Prey items fed to Common Tern chicks from 1995-20R8ndicates the number of identified prey
items. Values are percent number of items idewtithat were actually swallowed. See also Figure
14.

Year N Herring Hake Krill Butterfish Sandlancel‘?gﬁl Other
1995 146 84.9 8.2 0.0 0.0 0.0 0.0 6.8
1996 212 77.8 0.5 11.8 7.5 0.0 0.0 2.4
1997 120 89.2 0.8 0.0 0.0 6.7 0.0 3.3
1998 110 53.6 36.4 0.0 3.6 1.8 0.0 4.5
1999 368 50.0 13.9 2.4 0.8 11.4 0.0 21.5
2000 179 82.7 8.0 1.1 0.6 0.6 0.0 6.2
2001 722 28.3 14.8 2.4 0.6 44.0 0.0 9.9
2002 444 19.1 54 74.1 0.0 0.7 0.0 0.7
2003 281 39.6 7.9 44.6 5.0 0.0 0.0 2.9
2004 112 8.0 8.9 29.5 22.3 1.8 18.8 10.7
2005 12 8.3 8.3 41.7 33.3 0.0 0.0 8.3
2006 0 - - - - - - -
2007 0 - - - - - - -
2008 0 - - - - - - -

1 — Pollock: 20.4%; 2 — Earthworms: 8.3%

Table 8b

Prey items fed to Arctic Tern chicks from 1995-2008indicates the number of identified prey
items. Values are percent number of items ideatithat were actually swallowed. See also Figure
14.

Year N Herring Hake Krill Butterfish Sandlancel‘égﬁl Other
1995 97 78.4 16.5 0.0 2.1 0.0 0.0 3.1
1996 175 64.0 4.0 22.3 6.9 0.0 0.0 2.8
1997 209 68.9 10.0 10.0 1.0 10.0 0.0 0.0
1998 169 58.6 27.2 4.7 0.0 6.5 0.0 3.0
1999 208 44.7 23.1 0.5 4.8 23.1 0.0 3.8
2000 241 47.7 12.0 35.7 1.7 1.7 0.0 1.2
2001 588 7.1 19.2 0.5 1.0 71.1 0.0 1.1
2002 891 7.0 1.9 90.6 0.1 0.0 0.0 0.4
2003 414 12.8 15.7 65.9 2.1 1.1 0.0 2.4
2004 470 2.3 3.0 60.4 6.0 0.0 24.3 4.0
2005 62 0.0 24.2 46.8 0.0 3.2 16.1 9.7
2006 0 - - - - - - -
2007 0 - - - - - - -

2008 0 - - - - - - -

24



Table 8c
Prey items fed to Atlantic Puffin chicks from 192608. N indicates the number of identified prey
items. Values are percent number of items idetifSee also Figure 14.

Year N Herring Hake Krill Butterfish Sandlancel‘égﬁl Other

1995 433 85.0 14.8 0.2 0.0 0.0 0.0 0.0
1996 521 77.4 12.3 7.3 2.3 0.0 0.0 0.8
1997 546 36.6 24.9 0.0 0.2 38.3 0.0 0.0
1998 958 12.2 87.3 0.0 0.4 0.2 0.0 0.0
1999 1408 61.9 22.4 0.0 0.4 15.1 0.0 0.2
2000 1736 46.4 27.3 15.4 0.2 9.9 0.0 0.7
2001 2357 14.0 24.2 0.2 0.1 61.4 0.0 0.2
2002 593 27.7 13.4 57.8 0.6 0.3 0.0 0.1
2003 1026 33.2 41.3 13.3 1.1 10.4 0.0 0.7
2004 1316 20.0 5.0 20.4 7.8 0.6 42.6 3.6
2005 2417 1.4 21.6 44.2 0.7 0.1 29.0 2.9
2006 2438 13.9 16.6 62.3 1.4 0.3 4.1 1.4
2007 1722 9.1 4.9 0.3 0.0 7.4 77.3 1.0
2008 855 10.3 20.6 18.5 0.0 18.9 16.2 3.1

Table 8d
Prey items fed to Razorbill chicks from 1995-2008indicates the number of identified prey
items. Values are percent number of items idedtifSee also Figure 14.

Larval

Year N Herring Hake Krill Butterfish Sandlance Fish Other

1995 139 86.3 13.7 0.0 0.0 0.0 0.0 0.0
1996 134 98.5 1.5 0.0 0.0 0.0 0.0 0.0
1997 275 88.4 7.6 0.0 0.0 4.0 0.0 0.0
1998 286 80.4 16.8 0.0 0.0 1.4 0.0 1.4
1999 981 79.0 8.0 0.0 0.6 10.8 0.0 1.6
2000 535 81.3 10.8 0.0 0.0 7.7 0.0 0.2
2001 689 15.2 12.3 0.0 0.7 70.1 0.0 1.6
2002 210 61.4 17.6 3.8 0.0 16.7 0.0 0.5
2003 463 46.9 40.4 0.0 0.7 6.9 0.0 4.3
2004 1397 66.8 2.2 0.0 2.2 2.1 25.4 1.3
2005 449 36.1 36.7 2.7 0.4 2.0 20.0 2.0
2006 590 70.9 17.0 0.3 0.0 7.8 2.6 1.4
2007 601 19.2 6.8 0.0 0.1 21.7 51.7 0.5

2008 355 51.0 27.1 0.3 0.0 11.5 4.8 0.3

25



Table 9a
Mean length of prey items fed to tern chicks fro#93-2008. N includes unidentified prey items.
See also Figure 15.

Species Year N Mean Length (cm) SD

Common Tern 1995 239 5.6 2.2
1996 255 6.3 1.9
1997 149 7.9 1.6
1998 175 4.9 1.9
1999 408 7.0 2.0
2000 191 6.3 1.4
2001 817 5.1 1.8
2002 440 3.3 2.0
2003 360 3.7 1.9
2004 144 3.9 2.5
2005 13 3.5 1.1
2006 O - -
2007 O - -
2008 O - -

Arctic Tern 1995 155 5.8 1.6
1996 222 5.0 2.1
1997 224 5.2 2.0
1998 173 3.6 1.1
1999 289 55 2.1
2000 268 4.0 2.5
2001 722 3.8 1.1
2002 947 2.6 1.0
2003 481 2.6 1.8
2004 620 3.1 1.4
2005 89 2.5 1.1
2006 O - -
2007 O - -

2008 O - -
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Table 9b
Mean length of prey items fed to alcid chicks fr@895-2008. N includes un-identified prey items.
See also Figure 15.

Species Year N Mean Length (cm) SD
Atlantic 1995 563 6.9 1.9
Puffin 1996 760 4.8 15
1997 637 7.1 2.0
1998 995 8.6 1.9
1999 1701 9.8 2.2
2000 1838 8.6 2.7
2001 2581 8.5 2.3
2002 1556 6.2 2.4
2003 1331 7.0 2.5
2004 1799 5.5 1.9
2005 2792 4.7 2.2
2006 2714 4.2 2.2
2007 2196 7.6 1.8
2008 1027 6.1 3.8
Razorhbill 1995 127 7.0 1.2
1996 178 7.1 1.4
1997 290 7.9 1.7
1998 372 5.1 1.8
1999 1178 9.6 2.0
2000 664 7.5 1.6
2001 691 6.4 1.9
2002 228 9.2 3.7
2003 489 8.4 2.8
2004 1107 6.8 2.5
2005 501 6.7 3.1
2006 629 5.8 2.2
2007 660 7.3 2.6
2008 375 10.4 3.8

Common Murre 2007 14 7.6 2.3
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Table 10

Total number of days of fog, the average visibidityd total precipitation during the 1995-2008
field seasons (May-August), and the fourteen-ygarage values. See also Figures 17, 21.

Year Month Obstrcilfation # of Fog Days Mean Visibility =~ Total Precipitation
Km (SD) (mm)
days
May 20 3 19.4 (5.5) 71
1995 June 30 10 14.7 (9.6) 103.3
July 31 17 9.0 (8.7) 66.3
August 25 4 19.3 (11.1) 9.1
May 31 4 17.8 (8.4) 86.6
1996 June 30 11 12.3 (10.0) 90.8
July 31 15 10.5 (9.7) 126
August 19 - 5.8 (6.3) 13.1
May 21 5 17.6 (8.9) 48.3
1997 June 30 8 17.0 (9.8) 58.2
July 31 11 15.6 (9.4) 15.3
August 2 0 18.8 (4.6) 0.0
May 16 4 13.1 (6.6) 11.4
1998 June 30 17 9.1(8.4) 75.6
July 31 21 8.3 (7.7) 33.5
August 8 2 19.4 (10.1) 0.4
May 17 5 16.3 (8.7) 48.3
1999 June 30 13 10.2 (9.3) 21.7
July 31 13 10.7 (10.2) 31.9
August 14 8 13.6 (12.5) 50.8
May 18 4 17.7 (7.9) 55.4
2000 June 30 8 15.6 (9.7) 46.3
July 31 11 14.5 (9.0) 57.2
August 16 10 12.2 (11.4) 22.9
May 18 5 14.7 (9.1) 43.5
2001 June 30 17 11.0 (9.9) 60.6
July 31 20 9.9 (11.2) 33.9
August 12 7 11.3(11.5) 4.0
May 14 5 11.2 (9.9) 20.8
2002 June 30 11 13.0 (9.5) 79.4
July 31 13 11.8 (10.6) 66.7
August 19 13 9.8 (11.3) 20.9
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# of

Mean Visibility

Total Precipitation

Year Month Observation  # of Fog Days Km (SD) (mm)
days
May 21 10 14.0 (11.0) 80.5
2003 June 30 18 11.0 (11.3) 83.1
July 31 22 8.2 (10.4) 51.2
August 16 14 3.6 (7.4) 48.1
May 18 11 12.0 (11.0) 55.8
2004 June 30 11 15.0 (10.2) 79.3
July 31 25 4.7 (8.0) 39.3
August 20 15 9.7 (11.0) 24.6
May 18 16 10.9 (10.1) 98.8
2005 June 30 19 9.5 (11.0) 71.0
July 31 23 11.5 (10.7) 68.1
August 21 11 13.1 (10.8) 57.9
May 17 7 9.7 (9.5) 32.1
2006 June 30 24 4.2 (7.4) 277.2
July 31 21 6.8 (9.3) 128.4
August 18 4 15.8 (8.8) 31.4
May 22 7 11.9 (10.2) 77.1
2007 June 30 10 12.7 (9.3) 52.3
July 31 21 6.9 (12.4) 143.4
August 13 6 10.2 (9.7) 28.3
May 17 2 15.0 (8.2) 55.8
2008 June 30 15 8.6 (9.6) 46.6
July 31 24 5.7 (9.0) 98.8
August 14 11 6.8 (10.2) 62.4
Fourteen May 19 6.3 14.4 56.1
Year June 30 13.7 11.7 81.8
Average July 31 18.5 9.6 68.6
August 16 7.5 12.1 26.7

‘Number of fog days's determined by the number of days in which tescdption of the weather
at 0900or 2100 was ‘fog’.
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Table 11

Monthly mean minimum and maximum temperature, apdmsea surface temperature during the
1995-2008 field seasons (May-August), and thedbirtyear average values. See also Figures 16,
18, 19 and 20.

# of Mean Minimum  Mean Maximum  Mean Sea Surface
Year Month  Observation Temperature®C) Temperature®C) Temperature®C)
days (SD) (SD) (SD)
May 20 6.5 (0.9) 12.7 (2.00) 8.9 (0.9
1995 June 30 9.1 (0.9 16.1 (2.2) 9.9 (1.1)
July 31 11.4 (0.9) 19.8 (1.8) 9.5 (0.6)
August 25 12.2 (0.9) 19.2 (1.6) 11.2 (0.5)
May 31 6.1 (1.0) 11.7 (2.6) 6.6 (0.7)
1996 June 30 8.5 (0.6) 14.1 (2.4) 8.5 (0.7)
July 31 10.7 (0.9) 15.6 (2.2) 10.1 (0.9)
August 19 11.4 (0.9) 18.0 (2.8) 11.1 (0.6)
May 21 6.3 (0.7) 11.4 (2.1) 6.6 (0.8)
1997 June 30 8.2 (1.2) 15.1(3.2) 9.0 (0.9)
July 31 11.1 (0.6) 17.7 (2.00) 10.9 (0.6)
August 1 11.9 (0.0) 18.3 (0.0) 11.7 (0.0)
May 16 7.4 (0.8) 14.2 (1.9) 8.2 (0.7)
1998 June 30 7.7 (1.3) 14.3 (1.8) 9.3(0.9
July 31 10.7 (1.0) 17.8 (2.8) 11.3(1.7)
August 8 11.3 (1.1) 18.9 (2.1) 11.8 (0.4)
May 17 7.2 (0.9) 13.7 (2.2) 8.9 (0.9)
1999 June 30 9.2(1.2) 15.9 (2.5) 9.7 (0.8)
July 31 11.0 (0.6) 17.9 (2.2) 11.4 (0.7)
August 14 11.5 (0.7) 18.9 (2.2) 12.4 (0.6)
May 18 6.6 (1.0) 12.0 (2.4) 8.1 (0.8)
2000 June 30 8.5 (1.4) 14.5 (2.6) 9.5 (0.7)
July 31 10.6 (0.8) 17.2 (2.1) 11.5(0.8)
August 16 12.0 (0.6) 17.9 (1.9) 13.1 (0.9)
May 18 5.5 (0.7) 11.6 (1.9) 7.5(0.7)
2001 June 30 8.6 (2.1) 14.2 (4.1) 9.2 (1.1)
July 31 9.8 (1.0) 15.5(1.8) 10.5 (0.70)
August 11 12.0 (1.1) 19.2 (2.5) 12.5 (0.6)
May 14 6.4 (1.5) 12.3(1.2) 8.3 (0.8)
2002 June 30 8.6 (1.5) 14.0 (2.6) 8.9 (0.9
July 31 11.2 (0.8) 17.3(1.8) 11.2 (0.80)
August 19 12.8 (0.8) 18.4 (1.4) 12.9 (0.9)
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# of Mean Minimum  Mean Maximum  Mean Sea Surface
Year Month  Observation TemperatureC) Temperature®C) Temperature®C)
days (SD) (SD) (SD)
May 21 5.7 (1.5) 10.3 (3.5) 6.3 (1.0)
2003 June 30 9.0 (1.6) 14.3 (2.1) 8.5(1.2)
July 31 11.7 (1.4) 15.8 (1.9) 10.8 (0.8)
August 16 12.2 (1.0) 16.2 (1.9) 12.0 (1.6)
May 18 4.9 (0.9) 9.4 (2.6) 6.9 (1.0)
2004 June 30 6.8 (1.2) 12.7 (2.3) 9.5(1.1)
July 31 9.4 (1.0) 15.0 (2.0) 11.0 (0.9)
August 20 10.7 (0.8) 15.8 (1.4) 12.5 (0.8)
May 18 5.7 (0.9) 9.2 (1.9 8.4 (1.2
2005 June 30 7.8 (1.3) 12.6 (2.5) 9.6 (1.2)
July 31 10.6 (1.5) 15.7 (3.00) 9.4 (1.0)*
August 20 11.3 (1.0) 17.1 (1.6) *
May 2 8.2 14.6 9.1 (0.7)
2006 June 30 9.4 (0.9 14.5 (2.0) 10.2 (1.0)
July 31 12.0 (0.7) 18.1 (1.6) 12.1 (0.8)
August 18 12.4 (0.9) 19.4 (1.7) 13.3 (0.9)
May 22 5.7 (1.7) 12.0 (3.8) 7.3 (1.2)
2007 June 30 7.8 (1.0) 15.2 (2.7) 9.2(1.2)
July 31 10.6 (1.9) 17.6 (2.2) 10.3 (1.2)
August 13 11.5(0.8) 19.1 (1.49) 12.0 (1.2)
May 16 6.5 (0.6) 13.2 (3.4) 8.4 (0.9)
2008 June 30 8.6 (0.8) 15.4 (2.6) 9.7 (0.9)
July 31 11.1 (0.9) 18.6 (2.0) 11.6 (0.7)
August 13 11.2 (0.5) 16.7 (1.6) 11.8 (0.5)
Fourteen  May 18 6.3 12.0 7.8
Year June 30 8.4 14.5 9.3
Average July 31 10.9 17.1 10.8
August 15 11.7 18.1 12.2

* Mean Sea Surface Temperature for July 2005 wizsikeded for only the first 10 days of the

month and was not calculated at all for August 2005
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Figures

Figure 1. Location of research blinds used on NécBeal Island
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Figure 2. Thirty-metre gird squares used on MacBiaal Island since 1998.
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Appendix | - Birds Seen on Machias Seal Island: 182008

LEGEND

! Nested on Machias Seal Island
%First year seen on Machias Seal Island

Species name
SEABIRDS:
Common Loon
Red-throated Loon
Razorbill

Common Murre
Black Guillemot
Atlantic Puffin
Double-crested Cormorant
Great Cormorant
Northern Gannet
Greater Shearwater
Sooty Shearwater
Manx Shearwater
Wilson's Storm-Petrel
Leach's Storm-Petrel
Parasitic Jaeger
Pomarine Jaeger
Long-tailed Jaeger
Red-billed Tropichbird

DUCKS:

Surf Scoter

Black Scoter
Harlequin Duck
Common Eider
Canada Goose
Brant

Wood Duck

Mallard
Green-winged Teal
Common Merganser
Red-breasted Merganser

LARIDS:

Iceland Gull

Herring Gull

Great Black-backed Gull

Latin name

Gavia immer

Gavia stellata

Alca tordd

Uria aalgée'

Cepphus grylle
Fratercula arctica
Phalacrocorax auritus
Phalacrocorax carbo
Morus bassanus

Puffins gravis

Puffins griseus

Puffinus puffinus
Oceanites oceanicus
Oceanodroma leucorhda
Stercorarius parasiticus
Stercorarius pomarinus
Stercorarius longicaudus
Phaethon aetheretis

Melanitta perspicillata
Melanitta nigra
Histrionicus histrionicus
Somateria mollissinta
Branta canadensis
Branta bernicl&

Aix sponsa

Anas platyrhynchos
Anas crecca

Mergus mergansér
Mergus serrator

Larus glaucoides
Larus argentatus

Larus marinus

2000

)
*D
)



Species name

Laughing Gull
Bonaparte's Gull
Black-legged Kittiwake
Royal Tern

Arctic Tern

Common Tern

Black Tern

Roseate Tern

SHOREBIRDS/WADERS:
Great Blue Heron
Great Egret

Green Heron

American Bittern
Black-bellied Plover
Ruddy Turnstone
Semipalmated Plover
Killdeer

Woodcock

Spotted Sandpiper
Short-billed Dowitcher
Long-billed Dowitcher
Red Knot

Whimbrel

Willet

Greater Yellowlegs
Lesser Yellowlegs
Sanderling

Purple Sandpiper
Least Sandpiper
Semipalmated Sandpiper
White-rumped Sandpiper
Upland Sandpiper
Peep spp.

RAPTORS:
Sharp-shinned Hawk
Northern Harrier
Bald Eagle

Osprey

Merlin

Peregrine Falcon

Latin name

Larus atricilla®
Larus philadelphia
Rissa tridactyla
Sterna maxima
Sterna paradisaca
Sterna hirundd
Chlidonias niget
Sterna dougallii

Ardea herodias

Ardea alba

Butorides striatus
Botaurus lentiginosus
Pluvialis squatarola
Arenaria interpres
Charadrius semipalmatus
Charadrius vociferus
Scolopax minor

Actitis macularia
Limnodromus griseus
Limnodromus scolopaceus
Calidris canutus
Numenius phaeopus
Catoptrophorus semipalmatus
Tringa melanoleuca
Tringa flavipes

Calidris alba

Calidris maritime

Calidris minutilla

Calidris pusilla

Calidris fuscicollis
Bartramia longicauda
Calidris spp

Accipiter striatus

Circus cyaneus
Haliaeetus leucocephalus
Pandion haliaetus

Falco columbarius

Falco perigrinus

2000

*

*

*

2007

*
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Species name
Gyrfalcon
Turkey Vulture

OTHERS:

Mourning Dove
Rock Dove
Yellow-billed Cuckoo
Black-billed Cuckoo
Whip-poor-will
Common Nighthawk

Ruby-throated Hummingbird

Chimney Swift
Belted Kingfisher

WOODPECKERS:
Common Flicker
Yellow-bellied Sapsucker
Downy Woodpecker
Hairy Woodpecker
Woodpecker spp.

FLYCATCHERS/SHRIKES:
Eastern Kingbird

Great Crested Flycatcher
Eastern Pewee

Eastern Phoebe
Yellow-bellied Flycatcher
Least Flycatcher

Willow Flycatcher

Alder Flycatcher
Unknown Flycatcher
Loggerhead Shrike

SWALLOWS:

Cliff Swallow

Barn Swallow

Tree Swallow

Bank Swallow

N. Rough-winged Swallow

CORVIDS:

Latin name
Falco rusticolus
Cathartes aura

Zenaida macroura
Columba livia

Coccyzus americanus
Coccyzus erythropthalmus
Caprimulgus vociferus
Chordeiles minor
Archilochus colubris
Chaetura pelagica

Ceryle alcyon

Colaptes auratus
Sphyrapicus varius
Picoides pubescens
Picoides villosus

Tyrannus tyrannus
Myiarchus crinitus
Contopus virens
Sayornis phoebe
Empidonax flaviventris
Empidonax minimus
Empidonax trailli
Empidonax alnorium

Lanius ludovicanus

Petrochelidon pyrrhonota
Hirundo rustica
Tachycineta bicolour
Riparia riparia

2000

*

*



Species name
American Crow
Northern Raven
Blue Jay

CHICKADEE-LIKE:

Black-capped Chickadee
White-breasted Nuthatch

Red-breasted Nuthatch

THRUSH-LIKE:
Horned Lark

Water Pipit

Brown Thrasher
Gray Catbird
Northern Mockingbird
Eastern Bluebird
American Robin
Wood Thrush
Gray-cheeked Thrush
Swainson's Thrush
Hermit Thrush

Veery

Northern Waterthrush
Cedar Waxwing

WARBLER-LIKE:
Red-eyed Vireo
Solitary Vireo
Warbling Vireo
Blue-headed Vireo
Northern Parula

Black-and-white Warbler

Latin name
Corvus brachyrhynchos
Corvus corax

Cyanocitta cristata

Poecile atricapill&
Sitta carolinensis
Sitta canadensis

Eremophila alpestris
Anthus spinoletta
Toxostoma rufum
Dumetella carolinensis
Mimus polyglottos
Sialia sialis

Turdus migratiorius
Hylocichla mustelina
Catharus minimus
Catharus ustulatus
Catharus guttatus
Catharus fuscescens
Seiurus noveboracensis
Bombycilla cedrorum

Vireo olivaceus
Vireo solitarius
Vireo gilvus

Vireo solitarius
Parula americana
Mniotilta varia

Black-throated Green WarblerDendroica virens

Blackpoll Warbler

Black-throated Blue Warbler

Magnolia Warbler
Yellow-rumped Warbler
Cape May Warbler
Chestnut-sided Warbler
Bay-breasted Warbler
Blackburnian Warbler
Prairie Warbler

Dendroica striata
Dendroica caerulescens
Dendroica magnolia
Dendroica coronata
Dendroica tigrina
Dendroica pensylvanica
Dendroica castanea
Dendroica fusca
Dendroica discolor

2000

*

*

*



Species name

Palm Warbler

Yellow Warbler
Nashville Warbler
Tennessee Warbler
Wilson's Warbler
Canada Warbler
Hooded Warbler
Mourning Warbler
American Redstart
Common Yellowthroat
Ovenbird
Golden-crowned Kinglet
Ruby-crowned Kinglet
Blue-gray Gnatcatcher

BLACKBIRDS/TANAGERS:
Red-winged Blackbird
Brown-headed Cowbird
Rusty Blackbird
Common Grackle
Bobolink

Eastern Meadowlark
European Starling
Northern Oriole

Scarlet Tanager
Western Tanager

FINCH-LIKE:

Snow Bunting

Indigo Bunting
Northern Cardinal

Red Crosshill
White-winged Crossbill
Purple Finch
Rose-breasted Grosbeak
Rufous-sided Towhee
American Goldfinch
Pine Siskin

SPARROWS:
White-throated Sparrow
White-crowned Sparrow

Latin name

Dendroica palmarum
Dendroica petechia
Vermivora ruficapilla
Vermivora peregrine
Wilsonia pusilla
Wilsonia canadiensis
Wilsonia citrina
Oporonis philadelphia
Setophaga ruticilla
Geothlypis trichas
Seiurus aurocapillus
Regulus satrapa
Regulus calendula
Polioptila caerula

Agelaius phoeniceus
Molothrus ater

Euphagus cyanocephalus
Quiscalus quiscula
Dolichonyx oryzivorus
Sturnella magna

Sturnus vulgaris

Icterus galbula

Piranga olivacea

Piranga ludoviciana

Plectrophenax nivalis
Passerina cyanea
Cardinalis cardinalig
Loxia curvirostria

Loxia leucoptera
Carpodacus purpureus
Pheucticus ludovicianus
Pipilo erythrophathalmus
Carduelis tristis
Carduelis pinus

Zonotrichia albicollis

Zonotrichia leucophrys

1999

*

*

2000

*
*

*

2001 2002 2003 2004

* * * * *
* * * * *
* * *

* * *
* * *
*

* * * * *
* * * * *
* * * * *

* *
* * * * *
* * * * *
* * * * *
* * * * *
* *
* * * *
* * * * *

*

*
* * *
* * * *
* * * * *
* * * *
* * * * *
*
* * * * *
* * * * *

2006

2007
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Species name Latin name 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Chipping Sparrow Spizella passerina * * * * * * * * * *
Swamp Sparrow Melospiza georgiana * * * * * * *
American Tree Sparrow Spizella arborea * * * * *
Song Sparrow Melospiza melodia * * * * * * * * * *
Lincoln's Sparrow Melospiza lincolnii * *9 * * * * * *

Le Conte's Sparrow Ammodramus lecontii *

Ipswich Sparrow Passerculus sandwichensis printes * * *
Seaside Sparrow Ammodramus maritimus *

Savannah Sparrow Passerculus sandwichensis * * * * * * * * * *
Golden-crowned Sparrow Zonotrichia atricapilla *

Lapland Longspur Calcarius lapponicus *

Lark Sparrow Chondestes grammacus *

Northern Junco Junco hyemalis * * * * * * * * * *
Winter Wren Troglodytes troglodytes *

(Peterson, R.T. 1987. Eastern Bird8.Etition. Houghton Mifflin, Ma. U.S.A.)
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Appendix Il -Band sequences used on MSI from 199663

Species
Common &
Arctic Terns

Atlantic Puffin

Year USGS Bird Banding Laboratory Band numbers

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

1995

1996
1997

0802-05001 to 0802-05388
0802-05401 to 0802-05434
0802-05389 to 0802-05400
0802-05435 to 0802-05609
0802-05610 to 0802-05893
0802-05901 to 0802-06000
0802-07001 to 0802-07004
0802-07012 to 0802-07106
0802-07283 to 0802-07307
0802-07403 to 0802-07572
0802-07601 to 0802-07700
0802-07801 to 0802-07945
0802-69672 to 0802-69800
9802-80101 to 9802-80600
9802-80901 to 9802-81000
1182-61011 to 1182-61800
1182-61462 to 1182-61500
1182-61801 to 1182-62000
0802-56402 to 0802-56700
0802-68001 to 0802-68168
1172-56001 to 1172-56614
1172-57001 to 1172-57100
1172-55701 to 1172-55810
1172-56576 to 1172-56600
1172-56615 to 1172-57399
0802-06214 to 0802-06220
0802-06260 to 0802-06286
1172-55811 to 1172-55900
1172-57101 to 1172-57300
1172-57401 to 1172-57500
1172-77701 to 1172-77836
0802-06201 to 0802-06213
0802-06221 to 0802-06259
0802-09287 to 0802-06288
0802-06301 to 0802-06319

0705-54341 to 0705-54500
1905-10011 to 1905-10148
1905-10149 to 1905-10493
1905-10494 to 1905-13980
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Species

Razorbill

Year USGS Bird Banding Laboratory Band numbers

1998
1999

2000

2001

2002

2003

2004

2005

2006

2007

2008
1995
1996
1997
1998

1999
2000

2001

2002

2003

2004

2005

1905-13981 to 1905-14360
1905-14361 to 1905-14500
1905-18751 to 1905-19000
1905-18001 to 1905-18331
1905-18332 to 1905-18602
0785-53401 to 0785-53470
1015-05011 to 1015-06000
1905-18603 to 1905-18750
0785-53472 to 0785-53700
1015-03501 to 1015-03600
1015-03601 to 1015-03863
1015-03865 to 1015-04432
1015-04433 to 1015-04500
1015-08501 to 1015-08775
1015-08776 to 1015-09000
1015-17501 to 1015-17678
1015-08530 to 1015-08536
1015-17679 to 1015-18000
1905-19501 to 1905-19800
1905-19851 to 1905-19900
1905-19951 to 1905-20000
1015-15201 to 1015-15700

0895-11001 to 0895-11021
0895-11022 to 0895-11039
0895-11040 to 0895-11086
0895-13551
0895-11087 to 0895-11100
0895-13552 to 0895-13571
0895-14001 to 0895-14044
0895-13573 to 0895-13700
0895-14045 to 0895-14190
0895-14191 to 0895-14300
0895-17011 to 0895-17165
0895-17166 to 0895-17271
0895-17281 to 0895-17283
0895-17272 to 0895-17280
0895-17284 to 0895-17319
0895-17320 to 0895-17349
0895-17401 to 0895-17419
0895-17351 to 0895-17384
0895-17420 to 0895-17450
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Species

Leach’s Storm-Petrel

Common Eider

Common Murre

Year USGS Bird Banding Laboratory Band numbers

2006

2007

2008

1998
1999
2005
2006
2007
2008

2003
2005
2006

2003
2004
2005
2006

2007
2008

0895-17385 to 0895-17400
0895-17451 to 0895-17550
0895-17551 to 0895-17576
0895-17651 to 0895-17700
0895-17577 to 0895-17600
0895-25861 to 0895-25940

1401-71201 to 1401-71300
1401-76501 to 1401-76622
1401-76625 to 1401-76644
1401-76645 to 1401-76754
1401-76951 to 1401-76961
1401-76962 to 1401-77000
1971-10301 to 1971-10376

2397-66801 to 2397-66803
2387-12726 to 2387-12727
2387-12728 to 2387-12730

0996-79501 to 0996-79503
0996-79504 to 0996-79520
0996-79521 to 0996-79533
0996-79534 to 0996-79550
0996-92401 to 0996-92421
0996-92422 to 0996-92440
0996-92441 to 0996-92450
0996-79546
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