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ABSTRACT

The northern Great Lakes Common Loon monttoring program began in 1989 following the discovery of a
time-efficient capture technigue of adults on the breeding grounds. Smce then, 1t has expanded in scope and scale.
Research topies now mnclude behavioral studies, monttoring individuals through a variety of marking efforts,
contanunants investigations, deternuning normal physiological parameters, and population dynanucs through
observation and genetic sampling. Study sites have increased from the imtial Michigan location at the Seney National
Wildlife Refuge to 7 sites across the upper Great Lakes. A total of 572 loons have now been banded and uniquely
color-marked. Most of these have had blood and feather samples taken to examine the extent and degree of mercury
bioaccumulation. Recently, use of these tissue samples has been incorporated mto investigations of genetic and
physiological values.

Information on the loon's population ecology 1s extensive. The Common Loon is extremely site faithful to
its nesting territory, however should a nest fail there are frequent examples of mate switchiag. The adult return rates
are at least 75%; some adults do not necessarily return each year. There have been 18 recoveries of banded loons, most
are from the coastal waters of Florida. Quantifying the loon's behaviors through time-acitivty budgets is proving
valuable in unlocking some of the subtle sexuad and between-site differences. Over 2,000 hours have been spent
making standardized observations of color-marked joons at the Seney National Wildlife Refuge, Iste Royale National
Park, Ottawa National Forest, and Wisconsin's Turtle-Flambeau Flowage.

There are some concerns that contaminants, particularly mercury, are having negative effects on the
reproductive success and survivorship of foons. The Common Loon appears to be extremely sensitive to
environmental loads of methyl mercury and may soon be viewed as the biosentinel for this heavy metal. n 1993,
observations on & pair m the Ottawa National Forest showed the male to be severely deficient in nest-sitting duties.
The nest fatled and the male was later found dead — the year before his mercury feather load was 35 ppm {3 times the
average).

To further investigate this 1ssue and others a number of collaborators have joined this project, including
behavioral ecologists, geneticists, toxicologists, physiologists, and several graduate students. Following a pilot study
11 1993, plans are being made fo simulate the Great Lakes program in the New England area. Assistance from a
similar guild of scientists will be coordinated. Additionally, starting in 1994, this research will be expanded into a
regional-landscape ecology project that includes a host of piscivorous birds. It is hoped that a project with such a high
scale of resolution will provide information to make optimal land and water conservation decisions.

{ Note: Use this abstract when presenting summaries of this project in newsletters or other publications )



INTRODUCTION:

Following the discovery of a time efficient and reliable capture technique for adult Common Loons (Gavia
immer ) on their breeding grounds this project has experienced a tremendous annual expansion in scope and scale. The
capture technique depends on nightlighting, playback recordings, and net maneuverability (Evers 1992} and for the first
time provides the opportunity for regular individual identification of aduits (McIntyre 1988). The capture rate has
reached 90% and 95% of attempts being successtul for adults and juveniles, respecitively. Since 1987, a total of 372
loons have been banded, including 328 adults and 244 juvenites (Appendix I).

In 1993, the capture of loons occurred in much of northern Michigan and in parts of Minnesota, Wisconsin,
and in New Hampshire resulting in the banding of 150 loons, 99 adults and 51 juveniles. Three sites were invoived
with quantifying the behaviors of marked loon pairs (all in Michigan): Seney National Witdlife Refuge (third year), Isle
Royale National Park, and the Ottawa National Forest. The investigation inte environmental contaminants continued
for the third full year. The 1991-92 results are included in this report and have served as a screen, filtering out the
types of toxins that are the most dangerous to the loons. In 1993, all contaminant sampling work was focused at
better understanding the effects of mercury. This was the second year that the retuim rates and site faithfulness of a
large number of banded loons could be assessed. The overall annual return rate for adults is 75% and nearly ali of the
returning adults are site faithful {n=144 returning adults). Other interesting population ecology parameters are coming
to light including the relatively high frequency of inter- and intra-year mate switching and the natal site fidelity of
returning subaduits. There have been 14 out-of-state recoveries of loons, 7 from Flornida.

Next Year - 1994

The capture and marking of loons is only a method to the many objectives of the project. The uniquely
marked loons and the opportunities of in-hand examination has generated research questions that are being investigated
by several collaborators {Appendix 12 and 13). Already, certain aspects of the loon's population ecology have been
discovered and the insidious effects of mercury are beginning to be fully realized. In 1994, the DNA fingerprinting
research will allow further exploration of mate switching and actual parentage. Time-activity budgets wili be continued
to determine differences in the behaviors of loons with high mercury levels versus those with low levels and between
study sites. These standardized observations also provide baseline hiological and social information that is being
incorporated into other studies, such as documenting the mtrusion rates and refationships of floaters (i.e., loons
without established territories). An attempt will be made to temporarily color-mark these floaters.

Another method of monitoring individuals will be employed next year — satellite telemetry. Itis hoped that
transmitters will be surgically implanted into a small sample of adult loons that wiil provide location data through
NOAA computers and satellite technology. The emphasis on locating color-marked loons using traditional methods
will continue and includes for the first time a concentrated effort to locate them on their wintering grounds in Florida.
The better understanding of molecular marking also provides new opportunities to establish a national genetic database
from known breeding locations to compare with tissue samples from mugrant or wintering loons.

Interest in learning niore of the normal physiological values of the Common Loon is increasing and will
include investigations into the recently discovered feminization effects that contaminants may be having on piscivores
(i.e., higher than normal estrogen levels in male birds). Information gathered on nonmal blood counts could be used to
better treat injured or diseased loons and increase chances for survival in captivity.

The capture and marking of loons will continue at a level similar to 1993 with the exception of the mass
banding of adults and juveniles at a Minnesota study site to better determine migration routes and wintering grounds.
Emphasis is now being placed on recapturing loons {1) to understand the bicaccumuiation of contaminants and (2) on
previously visited territories that have unmarked adults. By having a marked territorial pair much more information
can be determined for their social interaction and movements compared to one-adult marked territories.

An inter-regional compenent of this program is being developed. Feasibility pilot studies in New England
indicate the use of logistical and informational knowledge now known for the Great Lakes can be casily simulated. Its
application will be more theroughly tested in 1994. More emphasis will be placed on toxicological and physiclogical
issues versus population ecology and behavioral aspects. This expansion corvelates with the overall objective to
maintain a regional approach when investigating a research topic.

Lastly, an expansion in scale will be initiated in 1994 to form a more regional-landscape approach to
investigating aquatic ecosystems, contarninants, and piscivorous birds. This approach begins with classification and
structuring of resources and issues, foliowed by problem identification and structuring through multi-scale maps of
intersecting opportunities. The targeted inventories will be used te test distribution hypotheses and population
processes, as well as select problems for long-term momtening. A guiid of 4 species will be targeted: Common Loon,
Red-necked Grebe, Common Merganser, and Hooded Merganser. This rescarch will now be a collaboration with Drs.
Iohn Probst, Francesca Cuthbert, and Mary Henry for Ph.D. dissertation work at the University of Minnesota,



DESCRIPTION OF 1993 RESEARCH
Michigan — summary

As part of the population monitoring efforts of the Observatory, Toons were counted with a standardizedd
methodology during the spring and fall migration at Whitetish Point. A total of 3,826 and 2,922 Common Loons were
counted at Whitefish Point in spring and fall, respectively.

The breeding population was surveyed across the entire eastern Upper Peninsula (Appendix IV); of the 132
lakes surveyed 64 had territorial pairs, 40 of these pairs nested and 37 chicks were produced {Table 1 and 2). Since
1990, the four years of surveys have found 62 lakes with nesting pairs (11 new ones fround in 19933, 69 different
nesting ternitones, 50 lakes with nesting pairs that have produced chicks, and 57 different nesting territories that have
produced chicks (Appendix 11). The annual number of chicks produced per nest 1s .86 {1990), 1.05 (1991), .73 (1992),
and .93 {1993). The annual number of chicks produced per territory is 38 (19903, .38 (1994), .47 (1992), and 58
{1993). A total of 134 chicks are known to have hatched since 1990; this is a productivity rate of .96 chicks per
nesting pair or .57 chicks per territorial pair.

Table 1. County distribution of lakes surveyed and adult Common Loons in the eastuemn Upper Peninsula, 1990-93.

County # takes Surveyed # of Adults f Temitorial Pairs

1960 1991 1992 1993 Avg. 1990 1961 1992 1993 Avg. Ratio
Alger 37 43 33 37 3R +/-4 33710 32713 289 SO/ 331+ 12
Chippewa 26 22 25 24 24 +/-2 32/12  24/11 196 1877 2.65 +/- 41
Delta 4 0 0 1 1 +/-2 211 0/¢ /0 10 nfa
Lace b 6 i6 12 10 +/- 5 1276 1246 {744 15/5 281 +f- 1.07
Mackinac 22 19 15 7 16 +/- 7 42/14 33112 2769 2T 280 +/- 26
Schoolcraft 68 59 52 51 58 +/- 8 6G/20 3920 56/18 62727 292 +/- 43

Total 163 143 141 132 id5 +/-13 187/63 160/62 148/46 182/64 2.90 +/- 62

An average of 145 +/- 13 jakes are surveyed each year Jocating 169 +/- 18 adulis (Table 1). The average
number of terrifonal pairs in the eastern U.P. is 59 +/- 9. The ratio of the number of adults compared to the number
of territorzal pairs 1s 2.90 +/- .62, meaning there is an extra adult loon for every tervitorial pair. This figure only
includes adults found on mland lakes. Many foons also oversumimer on the Great Lakes and are not included in this
comparison. Loons found on inland lakes could represent an excess in the breeding population that is readily avaiiable
to fill breeding territory gaps whereas loons on the Great Lakes may be subadults or adults that are not in breeding
condition.

The number of territorial pairs that lay eges cach year averages al approximately 35 +/- 5 (Table 2).
Schooleratt County has the greatest number of nesting pawrs (and also varies the most cach year) dite to the relatively
large breeding population at the Seney NWR. Luce County has the fewest (around 3 nesting pairs), but hike Mackinac
County is consistent in the number of pairs nesting each year. Productivity is closely related to the number of nesting
attempts per county and is highest in Schoolcraft (11 chicks) and Mackinac (9 chicks). An average of 34 +/- 7 loon
chicks hatch each year in the eastern U.P. (Table 2). Fledging rates are unknown, except for the Seney NWR (Table 5).

Table 2. Connty distribution of the Common Loon's nesting status in the eastuern Upper Peninsula, 1990-93,

County # of Nests i #oof Chicks Hatehed .
1990 199] 1902 1993 Avg. 1690 16991 1992 1993 Avg,

Alger 4 4 6 8 55 +/-19 5 6 3 6 5.5 +/-06

Chippewa 4 8 5 4 533 +/-19 4 10 5 4 5.8 +/-29

Delta 0 G 4] 0 nfa 0 -0 G 4] nfa

Luce 4 4 2 3 33 4/-1.0 ! 6 | 3 28 +/-24

Mackinac 7 Q 7 g 78 +/- 1.0 ] 9 6 12 8.8 +/- 2.5

Schoolcraft 12 13 10 i7 130 +/- 28 13 10 8 12 10.8 +/- 2.2

Total 31 38 30 44 348 +- 540 31 41 18

X7 35+ 740



Banding efforts in 1993 included much of the Upper Peninsula and were emphasized m the Hiawatha National
Forest, iste Royale National Park, Ottawa National Forest, and the Seney National Wildlife Refuge. A total of 32 loons,
19 adults (8 males and 11 females) and 13 juveniles were banded and an additional 10 adults were recaptured (Table 3).

Tirne-activity budget data were gathered at the Seney National Wildlife Refuge (fourth year), Ottawa National
Forest {first year), and Isle Royale National Park (second year). The objectives of this behavioral monitoning is to
quantify behaviors and document social interacations.

Information on population ecology is substantial for 1993. The minumum sucvival rate for 1993 returning
adult loons in Michigan was 79% (Table 44). There were two known cases of breeding adults changing territories,
both in the Seney NWR. The number of territories that at least one member was banded is now at 56; 39 (70%) of
these territories have both adults marked and § (14%) of these territories have 3 adulis marked (Table 39).

Table 3. Summary of banded Common Looas in Michagan, 1987-1993.

Year #of # of TOTAL # Adult  # Adult #
Aduits Juveniles {new} Males Females Recaps

1987 0 3 3 - - -
1988 1 5 6 1 0 -
1989 4 1 5 i 3 0
1990 G 12 18 3 3 3
1991 43 32 95 23 20 3
1992 33 12 45 17 16 3!
1993 G 13 32 8 11 10
Teotal 106 78 184 53 53 27

Whiteftsh Point

The Whitefish Point Bird Observatory has conducted standardized spring and fall counts at Whitefish Point since
1984. The average number of spring migrants counted between 1984 and 1993 15 6,192, Since the peak count of 9,267
in 1989 there has been a consistent decline in the number counted, dropping dramatically from 8,561 in 1990 t0 4,491 1n
1991 {Table 4). Since the magnitude and pathways of the migrant Common Loons are relatively unatfected by local
wealher patterns, and the annual return rates for adults have been shown to be at least 75%, the recent decreasing trend and
one year loss of nearly half of the countable mugrants is disturbing. All migrant loons passing Whitefish Point breed in
Canada, as indicated by the migration chronology and local occupancy of lake territories. Since these nesting habitats
remain relatively intact, a population catastrophe appears to have happened. Dieoffs are known in fall {Fay 1966, Fay et
al. 1965, Kanfman and Fay 1964) and in winter (Alexander 1991). Although a large dieoff was not noted in the winter of
1990-91, the migration monitoring by the Observatory indicates one occurred between the spring of 1990 and the spring
of 1991. There are indications through the Canadian Wildlife Service that up to thousands of Common Loons are legally
taken each year by native Americans in the James Bay area. The fall migration monitoring research began in 1990 and
has a more protracted chronojogy. Constant, standardized effort could provide insight on productivity in northern Canada.
Red-throated Loon numbers probably vary due to differences in observer identification skills.

Table 4. Loon migration at Whitefish Point, Chipppewa County, 1984-1993.

Species by season 1993 1992 1991 1990 1989 1988 1987 1986 1985 1984 Avg,
84-93

SPRING {(4-15 to 5-31)
Common Loon 3826 3840 4491 8561 9267 8097 5562 6483 5202 6,587 6,192
Red-throated Loon 151 203 214 302 272 138 26 93 36 62 150
Pacific l.oon ] 1 0 )] 1 1 o 0 G 1 <1

FALL (8-15 to 11+15) ' Avg. 89-93
Common Loon 2922 2560 2,tt5 3619 2,287 2,781
Red-throated {.oon 136 240 85 80 79 128
Pacific Loon i Q G ¢ 0 <]




Seney National Wildlife Refupe

This refuge lies in the east-central portion of the Upper Peninsula and contains 21 astificially-controtled pools;
these pools total around 7,000 acres {8,984 ha) of water and are concentrated in the eastern one-third of the refuge
{Appendix V). Al 21 pools are shallow, averaging less than 3-4 feet {around 1 m) in depth and reaching a maximum
depth of 6-8 feet (2-2.5 m) along the dikes. This project had its beginnings at the refuge and its initial success is due
to the accessibility and number of loon pairs and the tremendous financial and logistical support from the refuge.

The established territoral pairs at the refuge are easily identified and monitored. Each of the 21 pools are
accessible by car and have few areas where loon pairs could escape detection. Therefore, observations between 1987 and
1993 of marked and unmarked loon pairs are believed to provide the absolute population reproductive effort (Table 5).
The number of ternitorial pairs per year averages 8.6, Of these territonal pairs, an average of 6.7 nest (9 m 1993) and
3.1 nesting pairs are successful in haiching chicks. The number of hatched chicks averages 6.7, chick mortality rates
are tow with only & chicks known to have died since 1987. Most chick mortality is unaccounted, however a 1993
chick died from sibling rivalry on G Pool. The average number of chicks fledged {1} per territorial pair is 65, {2) per
nesting pair is .83, (3} per succesful nesting pairs is 1.08, and {4) per chicks hatched is .83. Since 1987, 47 chicks
have been produced, and 39 of these have fledged.

Table 5. Breeding status and population reproxluctive effort of Common Loons at Seney NWR, 1987-1993,

Number of Terntonal Pairs, Nests, Chicks Hatched, Chicks Fledged Color-Mark

Site 1987 1988 1980 1990 1991 1992 1993 TOTAL| 1n 1993
A-2 Pool L1t 1,060 1,5,0,1 1,1,0,0 1,1,0,0 C-2¢  1,1,0,0 55,2,2 F—x
B Pool-south L LE L L 0, 1,0 1,1,0,0 1L,E.6,0 77,55 x—M
B Pool-north - - - - - IL,1,51 1,1,1,0 2,2,2,1 F—M
C-2 Pool - - - - - 1,1,1,1 1,1,0,0 2,2,1,1 F_x
C-3 Pool 0,0,00 1,000 {,1,1,1 1,1,2,2 1,1,2,1 1,000 1,1,2,0 54,74 F—M
> Pool 1,1,1,1 1,000 1,1,1,1 1,1,2,2 1,000 1,1,0,0 1,1,2,2 7.5.6,6 F—M
E Pool-cast ,1,22 1,1,3,1 1,1,1,1 1,1,1,1 1,1,6,0 1,1,1,1 1,1,i,1 INNNI F—M
E Pool-west - - - - - 1,1,1,1 1,000 2.4,1,1 F—M
G Pool £1L1LE LT 1,0,0,0 1L,1,2,2 1,0,00 E-west* 1,1,2,1 6,4.,6,5 F.-M
31 F Pool 00,60 1,000 0,000 0000 1,000 1,000 0,000 3,0,0,0 —
M-2 Pool 122 1,122 1,0,1,0 1,1,0,0 1,1,00 1,1,20 Big Spur* 6.6,7.5 X—X
T-2 East Pool - - - - - - 1,0,0,0 1,0,0,0 x—M
T-2 West Pool - - - - - 1,1,0,0 1,1,1,0 2,2,1,0 F—M
Grey's Cr. Pool 1.t,1,1 0,000 00,06 00,00 G,0,0.0 6,0,0,0 0,0,00 1,1,1,1 —
Big Spur Pool 0,000 1,1,1,1 0,006 0,0,0,0 0,00,6 0.0,6,0 1,1,0,0 2,2,1,1 e
* Signifies temporary lermilory change of eslablished pair to another pool 9F-9M

Avp. #

per year Range
Terntories / year 7 9 7 7 8 10 12 8.6+/-19 7-12
Nesting pairs / year 7 5 6 7 5 8 9 6.7+/-1.5 59
Succesful nest. pairs/year 7 5 6 5 2 5 6 5.1+/-1.6 2-7
Chicks hatched / year 9 6 6 8 3 6 9 67+/-2.1 39
Chicks fledged / year 0 6 6 8 2 4 4 50+/-23 29

The nesting chronology of the refuge population varies and is apparently correlated with weather conditions
{Table 6). Late ice-off, colder than normal temperatures, and new pair bonds probably extend the initiation of nesting,.
Nesting attempts also may be correlated to the temporal length of territorial establishment and the degree of intrusion.
Egp dates of first nests have vanied from 19 May to 19 June and the average date for the 4-year period 15 28 May {sd +/-
11 days, n=25}. A total of 13 nests have been abandoned; canses include adults accidentally pushing eggs into the water
{n=2), trampling by geese (n=1), water level draw downs (n=1}, and unknown or no apparent cause (p=9). Other than
water leve! fluctuations, there has not been a known nest abandonment due to human disturbance. The hatching dates of
furst nests range from 11 June to 6 July; the average hatching date 15 25 June (sd +/- 12 days, n=16). The average
number of days for mcubation is 27 days (sd +/- 1.2 days, n=17) and ranges from 25 to 28 days. Since 1990, there have
been 5 cases of renesting attempts by 3 ditferent pairs (A-2 1 1990, B-south i 1993, and D in 1990, 1992, and 1993).



Table 6. Nesting chronology of the Common Loon at the Seney NWR, 1930-93.

Territory Egp Date Abandon Date Hatch Date
1990 1991 1992 1993 1990 1991 1992 1993 1990 1961 1992 1993
A2 521 - 6-1 6-16 5-26 - - 79 — -~ 6-27 -
6-% - - - 6-19 - — - - - - -
B-south 5-19 5-16 5-22 5-19 - - 6-17 6-12 6-13 6-14 - -
B-niorth - - unk 6-19 - — - - — — 7-4 7-17
C-3 5-20 5-29 - 6-3 - — - - 6-15 6-26 - 0-29
D 5-20 - 5-22 5-30 5-21 — 5-24 64 - — - —
64 - 6-9 6-15 6-5 - 7-7 - - - - 7-13
6-18 - - — - - - - 7-14 - - —
E-east 5-16 5-22 6-9 5-17 — 6-2 - - 6-11 — 76 6-16
G* 5-27 - 6-7 6-9 — - - - 6-23 - 74 7-6
M-2* - 6-11 5-21 5-18 — 74 - 529 — — 6-17 -
T-2 West - - - 6-10 — - - - - — - 7-8
Avg. annual 5-21 5-28 5-31 6-2 - - - - 6-16 6-20 6-30 73
date {for first pesting attempt) {for first nesting attempt)

* The A-2 female nested on C-2 Pool in 1992 and due to water drawdowns the G male nested on E-west Pool in 1992 and the M-2
pair ncsted on Big Spur Pool in 1993,

A major objective at the Refuge 1s to color-mark ali aduits with established territories and all juveniles produced
each year. Between 1987 and 1993, 18 adults {9 males and 9 fernales} and 27 juveniles have been color-marked for a total
of 45 loons (Tabie 7). All chicks which survived to fledging age have been color-marked since 1990; in other years the
auember of captured chicks from the number fledged was 3 of 9 in 1987, 5 of 6 1n 1988, and 1 of 6 in 1989,

In 1993, 4 adults were captured including one recapture (E Pool-east male}. The 3 newly color-marked adults are
the male at C-3 Pool, the female on G-Pool, and the T-2 West Pool female. The only enmarked adults that are part of
traditiona} breeding territories are the A-2 male, B-south female, and the M-2 pair (Table 5). Three more territories were
established in 1993 on C-2, G-west, and T-2 east Pools — marking the third year in which there was an increase. The
F/I Pool pair of 1992 did not return to their territory. A coler-roarked loon, banded as a juvenile, was patred with the G-
west marked female. However, his specific identity is still unknown (the 7 juveniles banded in 1987 and 1988 were not
uniquely marked, so their specific 1dentification is not possible until capture}.,

Each of the chicks produced in 1993 were captured and color-marked: one chick from G Pool, 2 chicks from
D Pool, and one chick from E Pool-east territory. Five chicks died before fledging in 1993, more than usual: 2 from C-3
Pool, 1 from B-north Pool, 1 from G Pool, and 1 from T-2 West Pool. The E Pool-east chick was stif} present on 2
October. The G Pooi chick crossed the dike and fledged from the western part of E Pool {the 1992 territory for its male
parent) and was last seen on 3 October. No loons were found on surveys of ati Unit 1 pools on 16 and 30 October. One
joon in basic or immature plumage was observed on M-2 Pool on 26 October.

Table 7. Summary of banded Common Loons at Seney NWR, 1987-1993,

Year #of # of TOTAL # Adult # Adult #
Adults Juveniles {new) Males Females Recaps

1987 0 3 3 0 0 O
1988 1 5 6 1 0 (0}
1989 4 H 5 1 3 {6}
1990 3 8 11 1 2 {3
1991 2 2 4 1 L @
1992 5 4 9 3 2 AD
1993 3 4 7 2 i D
Total 18 27 45 9 9 (7)




The specific outcome of color-marked juveniies remains unknown at this time. Loons generally remain on the
ocean in non-breeding plumage for at least the first 3 years (approximately 1% of the migration past Whitefish Point is
comprised of lcons in non-breeding plumage). The first return of a loon banded as a juvenile was of an individual color-
marked between 28-31 July, 1987 (loons were not umquely color-marked in 1987 and 1988) (Table 8). On 4 June, 1990
one of these 3 individuals returned in alternate pluamage and paired with the male on J Pool until 28 June. In 1992, 3 of
the 9 loon banded as chicks between 1987 and 1989 retuned to the Refuge. One of these again retumed to the ] / F Pool
territory, one paired with a male on T-2 East Pool {first seen on 21 May), and the ather was seen with a group of 5 other
loons on C Pool on 14 July, during 2 time when the T-2 East {the pair on this territory is not considered to be
established) and J / F Pool birds were known to be on their respective territories. In 1993, a male paired with a color-
marked femate {in 1992 this female was paired with the G Pool male) and was cbserved copulating several times on the E
Pool-west territary. This pair was also observed frequently using H Pool. In 1993, 2 other loons that were banded as
Juveriles in 1987-88 also returned and used 1 and J Pool for a two week period in late May. Both of these birds were not
seen again on the refuge for the rest of the breeding season. The juvenile return rate was 18% in 1993, all returning
subadulits are in complete breeding plumage. in 1994, a potential tota] of 19 color-marked subadults could return.

Table 8. Outcome of banded Commeon Loon juveniles at the Seney NWR, 1987-1993.

Year # that # and % known Date first

Bandexl # Banded could return to return Observed Remarks

1987 3 - -

1938 5 - 0

1989 ] - 0

199G 8 3 1{33) 4 June patred with male on J-Pool to 6-28
1991 2 8 0

1992 4 9 3(33) 21 May paired with male on T-2 East Pool

3 June paired with male on F Pool
14 July with group of 6 loons on C Pool
1993 4 17 3(18) 12 May patred with banded female on E-west

mid to fate May loners on 1 and J Pools
Total 27 19 (in 1994) 7

Documenting the retumn of adults is one of the main goals of this study. The annual outcome of each
territorial pair 1s shown in Table 9, as is the reproductive effort and 1dentification of mated pairs. These results show a
high annual return rate (or miminum survival rate) of 95% (3% of 37 adults) and a high site faithfulness of 91% (32 of
35 possible returning adults) (Table 10}. The 1993 return rate was 100% {14 of 14) and the site fidelity rate was 86%
(12 of 14}; the original C-3 female and male established new terriiories. Only fwo adults have not been observed to
return the year after banding: the G Pool female was recovered dead in St. Augustine, Florida and the C-3 Pool female
was not seen i 1991 (but returned to her established territory in 1992).

C-3 Pool Histery (702 acres): The first C-3 Pool female was banded in 1989, returned in 1990 {and
recaptured), did not return in 1991, returned in 1992, and returned tn 1993, Her return in 1992 complicated the pair
bond that the banded male of 1991 had established with the second female (also banded in 1991). All three refumed fo
the C-3 Pool territory in 1992, and the male was seen paired with each female and a third unmarked female on different
dates from 18 to 25 May (but never with more than one female at the same ime). By 26 May, the first color-marked
female was paired with an unmarked male onr the traditional C-3 Pool territory. The second coler-marked female and
color-marked male were observed as a pair on neighboring Marsh Creek Pool. The three color-marked loons from C-3
Pool were also seen frequently inieracting with other unmarked loons and visiting the netghboring peols (C-2 and
Marsh Creek). The return of two territorial females may have created an unusual situation for the territorial male,
thereby delaying format pair bording and causing the lack of a nesting attempt by either female (even though each
color-marked female has successfully produced chicks). In 1993, the unmarked male produced 2 chicks with the 1991
banded temale and was banded. One chick died withing 36 hours after hatching when it entagled its foot on a branch,
The other chick died 2 weeks after hatching from unknown causes. The 1991 barded male established a territory on T-
2 East Pool and the 1989 banded female retirned but moved to C-2 Pool and paired with an unknown male.

G Pool History (202 acres): The marked male of the G Pool territory retumed for the fifth consecutive
year. Banded in 1988, he was recaptured in 1990, In 1991, he paired with a new female. He was forced to establish a
territory on neighboring E Pool in 1992 since the water levels of G Pool were drawn down. That year, he was
successful in finding a new territory, pairing with an unmarked female, and producing one chick indicating that even



though site fidelity is strong, loons are able to rapidly change territories. In 1993, this male returned to its original G
Pool territory and was observed on the pool within 1-2 days after ice-off. The female banded in 1992 returned 2 days
fater but was eventually displaced by an unmarked female (banded later in 1993). There were 3 weeks of aggressive
displacement displays by the male and both females. The first female banded (1990} was recovered dead on 6 January
1991 near St. Augustine, Florida (Table 45). The second female (1992) was banded on the E Pool-west territory and
remained there in 1993, The third female (1993) was banded on G Pool; she produced 2 chicks, the older chick kilied
the younger one by the tenth day with consistent pecking.

Table 9. Annual Cuicome (return rate and pair bond) of marked Common Loons at the Seney NWE, 1989-1993,

Origina} Baniding Year Amnnual Qutcome
Territory Sex Banded 1990 1991 1992 1593
G Pootl Ml 1988# return-G return-G return-G/E west retun-G
2 chucks w/F1  paired w/F? 1 chick w/F2 2 chicks wiF3
G Pool Fl 990 died in winter
G/ E-west Pool F2 1992 1 chick w/M1 return-E-west
paired w/MI
G Pool F3 1993 2 chicks w/M1
* & £ * * & * * = * = * * #
B Pool south M1 1689 return-B return-B return-B return-B-north
1 chick i chick nest failed nest failed
* * * * * * * * * * * * * *
B Pool north M1 1992 1 chick w/F1 return-B-south
i chick w/F1
B Poo! north F1 1992 1 chick w/M1 return-B-south
1 chick w/M1
C-3 Pool Fi 1989 retum-C3 70 returmn return-C3, return-C2
paired w/ M1 paired wiunk. M
C-3 Pool 2 1991 return-C3, return-C3
patred w/MI1 patred w/unk. M
2 chicks wiM?2
C-3 Pool M1 1991 retun-C3 retum-T2-East
' paired w/FLLF2  no pair bond
C-3 Pool M2 1993 2 chicks wiF2
Y ke S + e * * * * * * *® sz *
D Pool F1 1989 return- retum-D return-D retumn-I
nest failed w/M1 paired w/M? nest failed w/M1 2 chicks w/M1
EY nest failed wiM?
> Pool M1 1990 return-Upper return-D retum-D
Goose Pen nest fatlled w/F1 2 chicks w/F1
# # #* 4 ES * * * * * * * * a2
A-2IC2 F1 15859 refumn-A2 retum-A2 return-C2 refun-A-2
nest failed nest falled 1 chick nest fatled wiM?
T2 West-Pool M1 1992 nest failed refum-T2 West
1 chick w/F1
F1 1993 I chick w/M1
#* * ® * * * * * * * * * . #
E Pool-east Fi 1990 return-E-east return-E-east return-E-cast
nest failed w/M1 | chick w/M1 1 chick w/M1
E Pool-east M1 1989@, 1992 return-E teturn-E-east return-E-east retum-E-east
2 chicks nest failed w/Fl | chick w/F1 1 chick w/Fi
# 3 # # £ *+ * * * * # * * *
E Pool-west M1 paired w/G F2

# The G Pool M1 retumed in 1989 but did not form a pair bond.
@ The E Pool-east M1 was marked by a diagnostic growth on the lower mandible



B Pool Histories (243 ucres): The B Pool-south male returned for hus fourth consecutive year, but for
the second time since 1987 this territory did not produce chicks. The female of this pair has not been captured despite
repeated attempts. The mate has been recaptured 3 times: once in 1990 and twice i 1991. In each capture it showed
little hesitancy to approach the capture boat. In 1992, a newly established nesting pair occupied parts of the former B
Pool-seuth territory in the north end of B Pool. Occupancy of this new territory was surprising, since there was no
prior indication of an excess breeding pair in the area and that scouting activites i1 1991 were not observed. There have
been few territorial confrontations between the two pairs 1o 1992 and 1993, although there were observations of
aggressive patrolling in the north part of the territory by the B Pool-south pair after each of their nest failures. The B
Pool-north pair retumed in 1993 and produced one chick, although it died within 2-3 weeks of hatching.

D Pool History (197 acres): The D Pool ternitory is the second case of mate switching on the Refuge
{one female with two males), The female was banded in 1989 and has returned for 4 consecutive years to D Pool (1990
to 1993}, In 1990, she made 3 nesting attempts, finally hatching two chicks on the third attempt on 14 July. The
territorial male, present for the third nesting, was subsequently color-marked. In 1991, the color-marked D Pool male
returned to the Refuge but was never seen on D Pool, instead 1t remained on a neighboring pool (Upper Goose Pen) until
24 May and then disappeared. This was the first known case of an adult not returning to its designated territory (Table
10). The D Pool female returned in 1991 and paired with an unmarked male but did not nest. In 1992, the color-marked
D Pool male returned to D Poot and nested with the color-marked female. The nest failed on 25 May and the eolor-
marked male was last observed on 1 June. In the morning of 3 June, an unmarked male was observed with the female.
This male patred with the color-marked female; the pair began constructing a nest on 5 June and were incubating on 12
Juge (this nest also failed}. After 1 June, the color-marked male was not cbserved on the Refuge for the rest of the year,
while the unmarked male remained on territory with the female through late July. In 1993, the color-marked male from
1990 returned and paired with the banded female. For the third time in the past 4 years, this pair failed in their first
nesting attempt; the second nesting attempt produced 2 chicks to fledging.

A-2 Pool History (282 acres): The A-2 territorial female was banded in 1989. She has returned each
year from 1990 to 1993. She nested on A-2 Pool in 1990 and 1991 and failed in both years. In 1992, she moved to
neighboring C-2 Pool and produced one chick with an unknown male. There were no visible changes in the water
levels or wildlife activity on A-2 Pool to cause a change in territory selection for a nest site. However, this is the only
established territorial pair on the Refuge observed to regularly use more than one pool duning the breeding season. In
1993, the pair returned to A-2 Pool and attempted to nest, but failed. There was interaction between this pair and the
newtly established pair on C-2 Pool.

E Pool Histories {498 acres): The female on the E Pool-east territory was banded in 199G, She retumed
i 1991, 1992 (recaptured), and 1993. The male was not color-marked until 1992; however, he has a diagnostic fleshy
growth on the lower mandible that has allowed identification since 1989, He has returned from 1990 to 1993 (recaptured
in 1993). This {erritorial pair has the longest known pair bond on the Refuge (4 years) and has produced chicks in 3 of
the past 4 years. The E Pool-west termitory was first used when the G Pool patr switched after a water level drawdown in
1992. In 1993, the marked female was displaced by an unmarked female on G Pool and she settled with her 1992
territory and paired with one of the 1987-88 loons color-marked as a chick. This pair was observed copulating several
times in the E Pool-west territory. They also spent time on H Pool. Their pair bond lasted through the breeding season
{until at least early August).

T2 West-Pool History {160 acres): The male was banded in 1992, days after its nest failed. This was a
newly discovered territory in 1992. In 1993, the male returned and paired with an unknown female and produced one
chick. The female was banded in 1993,

Table 10. Summary of the annual refurn rates (minimam survival rates) and site faithfulness of
Commeon Loons at the Seney NWR, 1988-1993,

# of marked # of returning and
and possibly potentially returning
Year (# of adults banded) refurning adults adults to established territory
1988(1)
1989 {4) 1/1 (100%) 1/1 {100%)
1990(3) 5/5(100%) S5 (100%)
1991 (2) 6/8(75%) 5/6 (83%)
1992 (5) 9/9 (100%) 919 (100%)
1993 (3) 14714 (106%) 12/14 (86%)
Total: 1988-93 {i8) 35137 (95%) 32135 (91%)




The annual return rate for adult loons at the Refuge is 95%, and was 100% mn 1993 (Table 10). This was
higher than the 1993 return rate for loons throughout Michigan — 79%. The observation intensity at the Refuge may
account for some of the difference, particularly with new evidence that returning adults may not remarn on territory
thorughout the breeding cycle. Site faithfulness remained high at the refuge, but was not 160% as in past years (Table
10). Two marked loons changed territories. Both were from established territories that had produced chicks and include
the C-3 Pool male (banded in 1989} that switched to T2-East Pool and the C-3 female (banded 1a 1989) that switched

ko C-2 Pool. Pairs have changed mates at least 20% of the time at the Refuge (Table 11). In the case of the D Pool
trio, the pair was monogamous during the breeding cycle, but the female switched mates between and within years
¢rapid mate switching). Failed nesting attempts apparently trigger mate switching. Rapid mate switching was not
documented in 1993 but there were several instances of mate and territory changes. There are now 4 cases of termtory
changes and 6 cases of changing mates. There were still too many unmarked adults in 1993 to fully uaderstand the
degree of site and mate fidelity. The C-3 female (banded tn 1989) switched both territories and mates in 1993,

Table 11. Summary of interyear mate and territory fidelity of marked Common Loons at the

Seney NWR, 1989-1993

Pattern Males Females Orverall
% (#) % (#) % {#)
Kept Termtory 88(15) 89 (16} 89(31)
Changed Mate 13(2) 25 {4} 20 (6)
Kept Mate 27T{4) 25(4) 26(8)
Mate Loss 7{1) 0 3 (1)
Unmated T{D ¢ 3¢y
Mate Unknown 46 {7 50(8) 48 {15)
Changed Temtory 12(2) 11{2) 11 (4)
Changed Mate 0 50(1) 25()
Unmated 190G (2) S0 75(3)

For the fourth consecutvie year vocal-tagging was accomplished at the refuge. Dr. Charles Walcott, Executive
Director of the Lab of Oraithology and professor at Cornell University gathered the sound recordings. A totai of 10
different males have been vocal-tagged since 1990 (Table 12). The importance of vocal-tagging within this project 1s that
the meale loons are known individuals, identified by their color bands. There are 4 males that have been vocal-tagged at
least twice and were color-marked at the time of the recording: B Pool-south, D Pool (M1}, G Pool, and E Pool-east.

Table 12. Summary of males that have been banded or vocally-tagged at the Seney NWR, 1990-93.

Lacation 1590 1991 1992 1953
Tag Barsl | Tag Baxl | Tag Band ; Tag Barx

A-2 Pool yes no yes 0o no no no ne
B Pool - south yes yes yes yes yes yes yes yes
B Pool - north - - - - - yes - yes
C-3 Pool (M1) yis no yos no no yes no yes
C-3 Pool (M2) - - - - - - - yes
D Pool {(M1) * yes no ves yes yes yes yes yes
D Pool {(M2) yes ne yes 10 no no no noe
E Pool - east yes yes yes yes yes yes yes yes
G Pool yes yes ne yes no yes |, yes yes
1 Pool no no yes no no no | no no
M-2 Pool no no yes no no o no no
T-2 West Pool no no no noe no yes yes yes

* yvocal-lagged on Upper Goose Pen



lehavioral and Physiological Ecology Efforts
by James Paruk, Earthwatch Co-principal investigator

Time Activity Budgets

Two different territories were observed (G Pool and E Pool-cast) for 2 total of 235 hours from 10 May through
30 June in 1993 (Table 13). Additional behavioral data were coliected to 1 August bt is not summarized here, In 3
years, since 1990, the number of hours observed is 232 during pre-mesting, 310 hours during nesting, and 184 hours
during post-nesting (1991 data are not yet surnmarized). Asin previous years foraging was most pronounced during the
pre-nesting period and became a less-frequent behavior throughout the rest of the breeding cycle {although it is unknown
how much food an aduit may consume while catching food for its chicks). Unlike the quantified behaviors gathered in
1990, there are several indications of sexual differences in behaviors. Females spent a considerable amount of time nest
sitting, 67 % more time spent than males. The average ranges of percent time spent within the nest-sitting behavior for
males 1s 39 to 48 and for females is 49 to 79 (n=12). Assuming that there is always an aduli on the nest, the males
incubates 17 to 41 percent of the time (mean=28.4, sd=10.5) and the female 59 to 83 percent of the time (mean=71.6, sd
10.5). These values {from a 3-year sutnimary) are different from the equal time spent in 1990 (Evers 1991). Resting
became more frequent behaviors during the post-nesting period. The amount of time spent preening remained steady
throughout the breeding cycle, ranging from 3 to 9 percent. Time spent chick-rearing and foraging during the post-
nesting period of 1992 and 1993 was much less than that observed in 1990.

Table 13. Datly time-activity budgets (% time) of Common Loon nesting pairs at the Seney NWR, 1990 and 1992-93.

Pre-nesting Nesting Post-nesting Pre,Nest,Post
Behavior Male Fernale Male Female Male Female Male Female
'90,'92,'93 '90,'92,'93 '20,'02,'93  '9Q,'92,93 90,92,93  '90,'92,93 (3 year avg.)
Foraging 53,82,32 57,7444 34.26,40 36, 9,23 15, 4,26 19,3,29 56.33,15 58,23,17
Resting 16,8, 17 14,14, 10 5 7, 5 4, 3, 2 32,30,46 22,3634 14, 6,36 13, 3, 30
Locomotion i6, 3,42 15,3, 38 5,21, 6 4, 6, 3 7,42, 10 741, 9 20,1120 19,4, 19
Precning 8, 7,5 8 6 5 7, 7,5 6, 3, 5 4, 6, 5 4, 5, 5 7, 6,5 7,5 5
Courtship 2, 0,2 2,0 2 — - - - 1 i
Nest-sitting — - 48,39 43 49,7966 - - 43 64
Chick-rearing - - - - 38,18,12 44,1522 23 27
Other 5, 0,2 4, 0,1 1, 0, 1 1, 0, 1 4. 0, 1 4, 0, 1 2,1, 2 2, 1, 2
#oftemtones| 5, 5, 2 5, 5,2 5 5 2 5 5 2 5 4, 2 5,04, 2 4, 4, 4 4, 4, 4
# of hours 105,57,70 102,108,160 60,59,65 77,16361

Incubation

Both aduits incubate and appear to divide the fime spent equally sitting on the nest. Mcintyre (1988) has been
unable to detect any patterns of nest exchange, but Taylor (1974) reports the opposite. Some pairs exchange duties
every 1.5 hours for 2 weeks, then the tiree interval changes. Some pairs sit for ionger bouts. Many have a regular
day/night pattern, others do not. Males typically yodel at night sugpgesting females are sitting on the nest at this time,
but Young {1983) caught a male sitting on a nest during nighitime. Perhaps pairs set their own schedules, or as
hatching nears both parents are more attentive.

Preliminary data gathered this year from one pair only tend to support Taylor's findings. Of the 20 nest exchanges
observed, 14 (70%) of them occurred within one hour of 0600, 1200, and 1800 hours, with an average incubation
period of 5.9 hours. Moreover, all daylight next exchanges, gathered randomly during the 28 day hatching period, were
between 53-7 hours. During the night, howerver, on a few occasions individuals would incubate for up to 8.5 hours.
Two nest exchanges oceurred during the night. In both cases, the female was relreved by the male.

In 1994, more pairs will be studied to determine how much varation exists between pairs in the same population.
Perhaps as Mclntyre {1988) suggests individual pairs may end up having their own unique schedule. Do factors such as
expenence of pair bond or the availability of food have any affect on next exchange patterns?



Parental Feeding

Both loon parents feed their young. To date, there has been no exhaustive study to determne if there is a
pattern to parental feeding, a time schedule, or parentai division of responsibilities (Mclntyre 1988). Preliminary work
by Christoff (1979) showed that the male did most of the feeding when the chicks were younger, but at about 4 weeks
of age both parents spent equal amounts of time feeding the young.

On E Pool-east just the opposite was found. The femate spent the majority of the time (70%) feeding the chick.
However, on G Pool both parents spent equal amounts of time caring for the young during the first 10 days after
hatching. After 4 weeks of age, the chick was fed approximately equal times by both parents of E Pool (55% and 45%
for the female and male, respectively}.

Christoff aiso observed that chicks were fed primiarily during the early moming and late afiemoon hours with only
occasional food offerings scattered throughout the rest of the day. Sjolander and Agren (1972), however, from their
Tceland study, reported continous feeding of chicks throughout the day. Data gathered this year tended 0 support the
idea that loon chicks are fed throughout the day, but with peak periods cccurring between 0800-0900, 1100-1200, and
from 1600-2000 hours (Figure 1). Abundance of prey availability may be a factor in determining if patterns exist. Over
90% of the diet in both cases consisted of small fish and invertebrates (Table 14). Next year's research will focus on
elucidating these patterns by observing more interactions between adult loons and chicks.

In the pools, Brown Bullhead ({ctalurus nebulosus ) make up over 95% of the fish biomass and comprise the
majority of the adult loon's diet. Of the larger fish, aduit loons are also known to eat Whte Sucker (Catostomus
commersoni }, Northern Pike (Esox niger ), Yellow Perch (Perca flavescens ), and Pumpkinseed (Lepomis gibbosus ).

Table 14. Proy items fed to loon chicks {(# and %) by their parents at the Seney NWR, Michigan, 1993,

Prey Items E Pool (n-140 hrs} © G Pool (n=49 hrs) *° Total (n=189 hrs)
Female Male Female Male Female Male

Cyprinnids® 309 (52.4%) 140 (43.5%) 112 (B4.2%) 99 (76.1%) 421 (58.2%) 239 (52.9%)
Invertebrates 228 (38.6%) 156 (48.4%) 21 (15.8%) 31 (23.8%) 249 (34.4%) 187 (41.4%)
Brown Bullhead 25 (4.2%) 12 (3.7%) - - 25(3.5%) 12 {2.6%)
Crayfish 2 (.03%) 1{.03%) - - 2{.03%) 1(02%)
tUnknown 26 (4.4%) 13 (4.0%) -- - 26 (3.6%) 13(2.9%)
TOTAL 590 (64.7%) 322(353%) 133 (50.6%) 130 (49.4%) 723 {100%) 452 (100%)

° Data gathered over 2 7 week period from 10 days after hatching to 52 days.
99 Data gathered within the first 10 days of hatching.
* Most common species include Blacknose Shiner (Notropis Heterolepis ) and Golden Shiner (Notemigonus crysoleucas )

Figure 1. Parental Feeding Schedule, E Pool. Seney NWR, Michigan, 1993,
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Anyone who has waiched loons for any length of time will have noticed a peculiar behavior called foot waggting.
During a foot waggle, the ioon raises one foot in the air, holds it there for a few seconds, or sometimes shakes it
loosely. Afterwards, it may be dippedl in the water and repeated before eventually being placed under the wing.

It has been speculated by many biologists that the feet are used in thermoregulation. A loon's foot is highly
vascularized and has a large surface area. When 2 foot is brought out of the water evaporative cooling lowers the blaod
temperature retumning to the body. To date, there have been no studies to see if there is any correlation with the number
of foot waggles per hour with daytime and water temperatures and the amount of incoming solar radiation.

If foot waggles are involved in cooling the body one would expect that chicks would foot waggle more than adults
because of their smatler body size. Recall that smaller bodies tend to heat up and cool down more quickly than larger
ones. Secondly, one might expect that adults wouid foot waggle most during the hottest months of the breeding
seasont. And lastly, that adults would foot waggle most during late afternoon hours after they had absorbed incoming
radiation throughtout the majority of the day.

The data gathered so far suggest that foot waggling is involved in thermoregulation. First, chicks tended to foot
waggle 3 times more than aduits (2.67 time more than adult females and 3.52 times more than adult males) for a given
tume peniod. Secondly, adults foot waggled 3 times more duning the month of July than May, and lastly, adults foot
waggled more often duning late afternoon hours. Adult females foot waggle 1.3 times more than males (Figure 2).

Next field season will focus on correlating and quantifying ambient and water temperatures, and amount of incoming
solar radiation with the number of foot waggles observed per hour.

Figure 2. Total number of foot waggles per hour for a 6-day period, 15 July to | August, 1993 at the Seney NWR.
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Hliawatha Nationasl Foresi

This 860,000 acre (348,000 ha) national forest is divided into western and eastern untts in the eastern Upper
Peninsula. In 1993, 57 surveyed lakes showed 58 adults, 20 ternitorial parrs, and 13 nesting patrs that produced 8
chicks (Table 15). The number of nests and chicks produced between 1990 and 1993 is constant, aithough the
successful territories typically change each year. When companag the two managment units, apparently there are
similar numbers of aduits and territories in both the west and east, however the Eastern Unit pairs do attempt to nest
and produce chicks more frequently (except in 1993, due to the influx of 5 new or returning nesting pairs in the
Western Unit). The known number of hatched chicks for the past four years is 36. When compared to the 45 nesting
attempts, the rate of production is typical at .837 chicks/nest, but 1s .462 chicks/territorial patr, much tower (probably
too low) than observed at other sites (i.¢., .780 chicks/territorial pair at the Seney NWR).

These lake surveys provide the basis for the banding program. This major preparatory effort is accomplished,
by contacting residents and through the assistance of volunteers with the Michigan Loon Preservation Association.
Even though new nesting pairs are discovered each year {either an old traditional termitory or newly established
territory), 1t is felt that the locations of nearly all the nesting pairs in the Hiawatha NF and the eastern U.P. are known.
The 13 nesting pairs identified in 1993 (the highest number 1n the past 4 years) include the following territories in: {1}
the Eastern Unit — East Lake (3 nests, 2 families, 3 chicks), Sylvester lmpoundment (1 chick), and Hulbert Lake and
(2) the Western Unit — Als, Sixteen Mile (1 chick}, Perch (1 chick), Little Round (} chick), Bunting, Boot, Sand, and
Triangle (Appendix 111). Encouragingly, there were 5 new nesting pairs m 1993, although only one was successful.

Table 15. Distribution, abundance, and breeding status of the Common Loon in the Hiawatha NF, 1990-93.

Location Adults Terntorics Nests Chicks Hatched
1690,1991,1092,1993 1950,1991,1992,1593 1690,1691,1992,1993 1990,1991,1992,1993

Kastern Unit 25 30 25 I8 16 12 8§ 8 6 8 7 5 5 7 6 4
Mackinac Co. 13 14 i1 9 5 5 4 4 4 3 4 3 4 1 3 3
Chippewa Co. 12 16 14 9 5 7 4 4 2 5 3 2 1 6 3 1

Western Unit 34 32 24 39 9 13 6 12 4 3 4 8 4 2 4 4
Alger Co. 21 23 20 25 & 10 5 7 3 2 4 5 3 2 4 3
Schooleraft Co. 13 9 4 14 2 3 1 5 1 1 0 3 1 Q 0 1
Delta 2 g 0 1 1 0 0 Q 0 0 G 0 ] Q 0 0

Total 2% 62 49 58 19 25 14 20 19 11 11 13 9 ¢ 10 8

Note: The number of lakes surveyed by vear is 70 (1990), 64 (19913, 54 (1992}, 57 {1993y and arc shown in Appendix 3.

Through the comprehensive surveys, each located loon famly (with chicks at least 4 weeks of age} that was
on a lake accessible by car was approached in 1993: they include East, Little Round, and Perch. Four new loons were
banded in 1993, 3 adults and 1 juvenile (Table 16), plus ope previousty banded loon was recaptured. The ability to
recapture loons provides opportunities (o investigate accumulation rates of toxins and to monitor the health and
reaction of loons that are banded.

Table 16. Summary of banded Common Loons at Hiawatha Natiopal Forest, 1890-1993,

Year #of  # of TOTAL # Adult  # Adult #
Adults Juveniles {new) Males Females Recaps
1990 3 4 2 1 -
1991 6 4 10 4 2 1
1992 2 2 4 0 2 3
1593 3 i 4 2 1 1
Total 14 11 5 8 6 5




A total of 25 loons {14 adults and 11 juveniles) have been banded in the Hiawatha NF since 199G, In 1993, 6
of the 11 previousty banded adults retured (55%) and all returned to their same territory (Table 17). The § missing
adults inchede the male at East Lake-northwest territory, the second male banded with the 1991 Frenchman Lake
territory, Bunting Lake female, and both females at Hulbert Lake. The second male banded with the 1991 Frenchman
Lake terntory returned 1n 1992 and produced one chick with the color-marked female; in 1993, the first male returned
and produced one chick with the color-marked female. For the second consecutive year repeated attempts to capture the
Little Round male failed; the female was recaptured in 1993, The color-marked male at Hulbert Lake paired with a new
unmarked female but did not attempt to nest. This is the third female in as many years to establish a pair bond on the

Hulbert Lake temritory.

There are two recoveries of FHiawatha NF banded loons (Table 45). The East Lake-northeast chick banded on
13 August 1992 was recovered dead on 12 June 1993 in Oak Hill, Flordia. The East [ake-northwest territory (M2)
died 2 weeks after banding. This leon may have been a loner and not paired with the F1 captured in 1993, The male
was recovered and a full necropsy was performed at Michigan State University.

Table 17. Annual Outcome of banded Common Loons at the Hiawatha National Forest, 1991-1993.

Year Annual Outcome
Terntory Sex Bundied 1691 1992 1993
Bunting Pl 1990 return, 2 chicks w/M1 return, I chick w/M1 RO return
Bunting MI 199} 2 chicks w/l] return, 1 chick w/F1 return, nest failed
East-portheast M1 1994 unknown return, 1 chick return, nest fatled
Bast-northwest M1 199G unknown unknowri o return
East-northwest M2 1993 - - died on 8-1-93
East-northwest  F1 1993 - — 1 chick wid2?
Frenchman 171 1991 - return, 1 chick w/M2 return, nest failed
Frenchman M1 1991 — na return return, nest failed
Frenchman M2 1991 - return, 1 chick w/F1 no refurn
Hulbert F1 1991 — no return no refirn
Huibert E2 1952 | chick wiM1 1o return
Hutbest M1 1992 — 1 chick wiF2 refurn

paired wiF?

fattle Round ¥1 1992 - I ¢hick return, 1 chick
Perch 1 1993 — - I chick




Ottavws National Forest

This was the third year of banding at this site. The Ottawa NF Watersieet District has one of the highest
densities of nesting loons in Michigan. Most of the capture research was based on this Distaict but also included all
known loon families in the Bessemer District. Only 8 loons were banded in 1993; the sole Juvensle was from Clearwater
Lake (Table 18). The 7 adults captured in 1993 were from Imp {pair), Honeysuckie (pair), Loon Pond {male}, Clearwater
{male}, and Little Oxbow {female) lakes. Twenty one territories now have at least one banded adult, 17 have 2 adults
color-marked, and two territories have three aduits marked: Clark Lake-north and Thousand [sland (Table 39). The high
number of sampied territories with marked pairs (81%) is important to investigate pair relationships and the incidence of
mate switching. Five adults were recaptured from the following territories: Long (pair), Little Oxbow (male), and Little
tangford (pa).

The return rates and site faithfulness of color-marked adults were assessed for the second year (Table 19), Of
the 30 adults banded in 1991 and 1992, 26 are known to have returned (all returnces were found on the territory that
they were banded). This 87% minimum survival rate for adults is higher than the overall 79% return rate (Tabie 44).
Territories with adults that were not known to have returned are Clark-southwest {(female), Crooked (male), and 1attle
Puck (patr). The Clark-southwest refurning male paired with a new female and attemipted to nest, the Crooked Lake
female was paired with a new male, and the Little Duck Lake pair was replaced by a new pair. Two adult loons that
were not observed in 1992 did return in 1993: the Clark -north female and the Loon Pond male.

The emphasis of capture efforts in the Sylvania Wilderness Tract has produce! a concentration of seven
tercitories within a 3 mile radius of the Sylvania Campground. The territories with banded pairs include Clark-north,
Clark-southwest, Crooked-north, Snapjack, Long, and Thousand Island plus the male at Helen Lake {Appendix VI).

The proximity of these 7 territories provides optimal observation opportunities in the future.

Two toons banded as juveniles are known to have died. The Redboat Lake chick (banded on 21 july 1991)
was recovered on Melbourne Beach, Florida on 10 January 1992 (Table 43). When banded the Langford Lake chick had
a large existing injury on its underside; approximately 2 weeks atter banding this chick died. The laceration may have
occurred as the chick crossed the 300 feet (91 m) of land between ifs natal lake {Little Langfod) and the lake that the
adults regularly use for foraging and chick rearing once the chick is at least 4-5 weeks of age. On 7 July 1992, the
chick and adult fermale were captured on Little Langford and then both were transferred and released on Langford Lake.
On 16 October, the Clearwater Lake male that was banded on 3 July 1992 was recovered dead south of Escanaba on the
Lake Michigan shoreline in Menominee County (Table 45); only the band number and colored bands were reported. In
1993, three other adults were found dead and their bodies recovered. The Clearwater Lake male (only banded 2 weeks
earlier on its territorial lake---28 July) was captured on Thousand {sland Lake on 14 August, transferred to the
Northwoods Wildlife Center in Minocqua, W, and tater died. The Snapjack Lake male (see next page for the hustory of
this loon) was found dead on its territorial lake on 18 August. The Long Lake male (banded in 1991 and recaptured 1n
1992 and 1993) was found dead on Little Bay de Noc, Delta Co., Michigan on 30 October 1993. The mud to late
October recovery of two adults from the Lake Michigan shoreline near Escanaba, Michigan mdicates that Ottawa
National Forest adulis gather in this area each fall before moving {eastward ?) in November.

Table 18. Suminary of banded Common Loons at the Ottawa National Forest, 1991-1993.

Year #of # of TOTAL # Adult  # Adult #
Adults Juveniles {new) Males  Females Recaps
1991 16 il 27 8 8 -
1992 19 4 23 10 9 5
1993 7 i 8 3 4 5
Total 42 16 58 21 21 10

With the assistance of staff from the Watersmeet and Bessemer District Offices, the capture teamn and
behavioral observers surveyed Takes for loon families. A total of 23 territories were located with chicks, producing 38
fledged chicks: 28 in the Watersmeet District and 10 in the Bessemer District (Table 19). Since 1983, the average
number of chicks to fledge from the Bessemer and Watersmeet Districts is 35 +/- 8. The past S-year fledging rate has
been much lower in the Ressemer and Watersmeet Districts since the high total of 48 in 1988 (although 1t did increase



m 1993}, Lakes with notable consistency m producing young are within the Sylvania Wildemess Area and include
Clark and Crooked lakes. The mean total number of years that chicks are tledged per territory over the eight year period
(1985-86, 1988-93) is 2.86. Or, for nearly every 3 breeding scasons, the terntorial pair 1s successful i fledging at
least one chick.

Table 19. Breeding status, banding suinmary, and return rates of the Common Loon on the Ottawa National Forest
Watersmeat Distnct, 1985-1993,

Terntory/lL.ocalion # of chicks fledged Band*?1  Band'92 Band'93 | Return Rates*
1925,1986,1988,1989,1990.1991.,1992,1893 dd. juv. ad. juv. ad, juv, 1932 1993
Watersmeet District
Allen (4439100 -- - { - 0 4] 0 ¢
Bass (45,3910 2 | - 0 1 1 ] 0
Beatons/L. Beuton (45,40.6) -- -- 1 ] o G 0 i
Berdner {44,42.1) 1 0 0 1 - i -
Big Baleau (44,40,27) 0 0 2 1 0 ¢ ¢ 2
Big Lake (44,41,16) Z 1 .- - 3 i 2
Castle (45,38,8) 4] 2 1 ] z 2 [¢] 0
Cisco (44,41,4) i i} 2 3 -- 2 i [ 1 0 1 4 4 9 Fn Fy
Clark  {44,406,5} ] 2 1 1 2 2 2 2z
Clark-north 2 0 1,1RD0 6 0 FnMy F My
Clark-southwest 21 IR 6 6 0 F.My Fn, My
Clear (45,4035 I 2 a 0 - a 0 0
Clearwater  {(45,41,34) 2 2 -- 2 I 2 1 i i t i ] | 1 Fy
County Line (43,40,2) -- - - 2 ] -- ] 1 0 0 6 2 i 9 6 -- F,My
Crooked  (45,40,34} ] i) 2 H 4 2 2 2 g 9 20 LI -- Fy.Mn
Damon (45,4125} - -- 1 i - - -- |
Deadman's  (45,38,36) 2 i i 2 0 2 { H AN | G 0 6 0 F.My F.My
Deer Istand {44,40,23) | 4] 2 4] 2 0 4] 0
Devilshead (44,40.13) 0] 0 4] ¢ i i ] Q
Dinner (44,39,24) -- “ee-ee -- - -- 0 6 0 I I 0 0 .- My
East Bear (44 40,1 -- 1 4] - 3] 4] 0
Fisher {44,40,21) 2 G o O - G 4] 0
Gray {44.41.8) i - - - -- 2 --
Hartic (45,41,36) - - - - - -- - 2
Helen  (45,490,32) 1 ] 2 ] SRR | i i G 0 1 ¢ L - My
High (44,4072 2 1 0 2 ] 4] 1 i
[nmip (44 38 7} {} { 0 [t [t i} 0 2 0 0 0 @ 2 0 -- --
Indian (44,41,13) o 0 - .- G 0 2
Lindsley (44,4115} . -- - - 2 ]
Littie Duck (44397 0 0 I i 0 H [ 0 21 G 0 6 o F My F.Mn
Long (d44,41.1) 1 i) i 2 f L 2 ZR 1 2R O F.My F.My
Loon (44,4015 0 0 - l 0 0 0
Loon Pond {4538.26) -- T T 2 0 I o1 0 0 | Rt Mn My
Marion  (45,38.29) 1 1 1 z i} 0 1 { 0 @ 0 0 -- F.My
Maoon (44,37.32) 0 4] -- 2 4] 0 0 2
Mountain (44,40,11) G 0 4 -- a 0 0 0
Muskeg (44,38.22) l 1 ] ¢ ¢ 1 2 0
Ogtima (45,4023 1 0 () 1 0 -- 0 0
Poor (44,4114 -- - -- - - ] 2 o]
Powwow (44,39 1) -- - l 1 0 0 Q 0
Shadow (44 39 10 z 1 i 3] o 0 l
Snapjack (45,40.31) 1 0 i 0 - 0 1 G 0 ¢ 2 0 G -- F .My
Tamarack (44, 38, | - 0 - G - 1 - 0
Tenderfont {4442 11 - - - - { .-
Thousand Is. (44.41,2) 1 1 5 -- 2 3 2 4 I 2 2 8 0 0 Mn F.My
Whitefish (44,40,18} 2 0 2 1 t it 0 0
Wolf (454015 0 3 2 2 G 1) 1
Watersmeot District Towal: 29 20 38 26 20 29 25 28 i4 8 155R 3 42R 1 10414 20/24

* Fn = Female did not retum, Fy = Female did retum, Mn = Male did not retum, My = Male did return

4T



Table 19, cont'd. Breeding status, banding summary, and retumn rates of Common Loons on the Otiawa National Forest
Bessemer District, 1985-1993.

Terrtory/Location # ol chicks fiedged Band 91  Band'92 Band'93 ; Return Rates®
1985,1986,1988,1989,1990,1991,1992,1993  ad. juv. ad. juv. ad juv. 1992 1993

Bessemer District

Barb (45, 42, 5) - ] 0 - - 0 2 2

Bluchell (45, 43, 36) I - 0 - - ] 1 --

Ecl (45,4413} 1 o 2 0 0 0 0 G

Gaylord {45,43,21) ! 0 ] 0 0 v 2 o

Holly (45, 42, 303 0 0 0 - 0 4] 0 1

Honeysuckle(45,43,30)2 1 1 - -- 1 0 2 0 0 0 0 2 ¢ -

Langford(45,41,1%) & ] 0 2 1 ¢ G -~ 1 1 ¢ 0 6 o My My

I.. Langford (45,41,19)0 1 1 - .- G 1 1 g o I 1 2R ¥ Fy Fy

1.. Oxbow (45,4334) 0 0 2 ] 0 I 2 0 0 P 0 1, IR -- My

Mink (45,44,11) 1 1 - - - 0 0 ¢

Ormes  {45,43,26) 1 I 1 -- 2 1 1 2 ¢ ¢ PN & 0 - MFy

Redboat  {46,44,35) 2 i 1 -- 2 1} 0 P2 6 0 0 0 Fy Fy

Roach (44,42,10) 2 0 - - — 1 0

Summit {45,43,36) 2 1 o 2 ¢ 0 o

Sundance (46,43,26) 1 G 1 - e - 0 4]

Bessemer Dist. Total: 14 6 10 5 5 3 9 10 2 3 4 t 33R © 3/3 6lo

Watersmeet Dist. Tolal: 29 20 38 26 20 29 25 28 14 8 I55R 3 42R 1 10714 20/24

TOTAL 43 26 48 31 25 32 34 38 |1611 1% 4 7 1 13117 26138

* Fn = Female did not return, Fy = Female did return, Mn = Male did nol retem, My = Male did retum
The overall breeding population in the Ottawa National Forest is relatively stable. However, using the
aumber of chicks fledged divided by the number of stratum one lakes checked (lakes with a known history of nesting

pairs), the index shows a steady decline from 1988 to 1992, slightly rebounding in 1993 (Table 20).

Table 20. Summary of the reproductive success of Common Loons in the Ottawa NF, 1985-93,

Description: 1985,1986,1988,1989,1990,1991,1992,1993

# lakes checked: - 98 88 101 75 142 177 154 (for entire Ottawa NF)
# Stratum 1 lakes checked: 69 66 73 65 54 71 93 T {for eatire Ottawa NF)
# Chicks tledged: 54 32 51 42 34 40 48 4] (tor enfire Ottawa NF)
INDEX: 783 485 697 646 630 519 516 577 {for entire Ottawa NF)

Jay Mager, a graduate student from the University of Miami at Ohio began his research i 1993, investigating
role patitioning in color-marked breeding pairs. A total of 490 hours (424 hours used for analysis) was spent from 30
May to 4 August (between 0500 and 2100 hours each day) observing parental care from the beginning of mcubation to
six weeks after hatching. Observations included 8 different families, each at different stages of breeding (sve table 42).

These observations inchided the Snapjack Lake family. Two eggs were laid on 11 June. The male was
captured in 1992 and was found to have 35 ppm of mercury in its feathers, nearly 4 times the average for the area
{Evers 1992, table 43). Observations showed that the male would not regularly incubate the eggs, but would patrol
and watch the nest entrance while the female spent time foraging. After more than a week, he would spend an
increasing amount of time on the pest but usually not for the entire period of the female’s absence. The eggs
disappeared on 2 July, Observations (n=50 hours) guantified time spent on the nest, 53% by the female, 19% by the
maie, and 28% unattended. According to time activity budgets from Sency NWR over a 3-year period the average nest
attendance by males is 43% and females i1s 64% (n=310 hours). The abnormal behavior displayed by this male which
had high mercury levels affected the reproductive success in 1993. Is this a comcidence or a valid correlation?

A total of 156 hours were spent or Loon Pond, a very small lake of only several acres in size. Both adults
frequently spent long periods of time on other water bodies during the chick-rearing and even incubation penods. Three
weeks after the chick hatched both aduits would leave the pond for the entire day, returming in the evening (between
1900 and 2100 hours) and leaving ins the morning (0500 to 0700). The adults were not observed carrying in food.



Iste Rovale National Park

Isle Royale is a critical study site for this project as it is the only site with a breeding population of loons
using the Great Lakes shoreline for nesting and foraging. The long, protected coves characteristic of the island afford

suitable nest sites. Although wave action is reduced in these areas, major seiches of up to 30 mches (12 cm) can
inuadate nests (wave oscillations in enclosed water bodies caused by atmospheric disturbances) (Fettig 1991ab). This

research is concentrating on the shoreline nesting pairs, most of which are on the eastern third of the island.

In 1991, of the 30-35 nesting pairs on the island, 17 attempted to nest and produced 17 chicks (1.00
chicks/nesting pair} in the coves and bays of the Lake Superior shoreline (Fettig 1991h). In 1992 and 1993 only

ternitorial pairs within or near Tobin Harbor, Rock Harbor, Duncan Bay, and Lane Cove were freguently monitored

(Appendix VII). Two regions are surveyed with regulanity and also have the largest number of terrtornial pairs:

Southeast and Northeast. In the past 4 years, there have been major inter-year differences 1n the number of nests and
chicks. This may be related 1o the seiches. The Southeast Region's productivity was greater than normal in 1993,
over twice the number of chicks hatched 1n 1993 compared to the past 3 years {Table 21). Thus is due to each of the

five traditional Tobin Harbor pairs being produactive and the addition of the new nesting termitory at Rock Harbor-

Lorelei Lane.

Table 21. Breeding status of the Commeon Loon on the Lake Supenor shoreline of Isle Royale 1985, 1990-1993,

Area on Isle Royale/ Temtories Nests/Chicks Hatched

Loon Terntory Name 1985 1990 1951 1692 1993 1985 1590 1991 1992 1993
Southeast 5 6 6 6 7 7 514 514 615 7111
Rock Harbor-Loreles L/In. Hili Is. @ 0 0 0 1 — 0/0 00 GO 11
Rock Harbor-Caribou/Cemetary Is. 1 { { 1 i 172 1/0 1/0 1/1 1/2
Tobin Harbor-Boys 1s, / Merntt L. 1 i I ] I /1 0/0 10 172 /2
Tobin Harbor-Emerson / Gale 1s. 1 i 1 I 1 1/2 111 1/2 /0 1/2
Tobin Harbor-Moose Pt 1 ] 1 1 ] 12 12 112 i1 12
Tobin Harbor-Suzy's Cave 0 ] 1 { i 0/0 1 010 Hl 141
Tobin Harbor-Tallman Is.-east 1 1 1 i { 10 /] 1/0 10 /1
Northeast 4 4 K 5 7 413 414 515 516 615
Duncan Bay {west, east) 1 1 1 2 2 1/1 /0 172 22w 2Ulw, le
Five Finger Bay 1 1 } ] ] /1 o /1 172 0/0
Lane Cove 1 i 1 ] I 171 10 1/2 N 10
Rubinsen Bay-Pickerel Cove 0 0 I - ] 0/0 0/0 140 - /1
Robinson Bay-Belie Isle I 0 0 i ! {10 G/0 GG 11 i1
Robinson Bay-Keyhole 0 1 l - i 0/0 /G 10 - i1
Northcentral

McCargo Cove-Campground 1 t 1 1 1 1/2 Hi 172 10 10
McCargo Cove-Brady Cove H | 1 - 1 1/0 171 0/0 0/0 141
Southcentral

Chippewa Harbor {west, east) 1 1 1 2 2 1/1 1/1 1 2w 2e
Malone Bay-Ross Is. i i 1 - - 1/1 /1 1/2 - -
Malone Bay-Wright Is. (west,east) -- H 2 - - - 1/ 212 — —
West

Washingion Harbor 1 1 i 1 ! 171 /0 111 0/0 040
Total* 16 14 I8 15 18 16/16 13/8 17/17 119 19421

* Note: This total includes loon nests (*with chicks) also found in only one year: Fire Island {1985), Robinson Bay-Homer

Island (1991), Moskey Basin (1985), Siskiwit Bay {1993)*, and McCommick Rocks (19933F.



The capture research on Isle Royale s particularly filled with difficult logistic problems, primarily the (1)
isolation of the capture sites, {2) potentially dangerous nighttime boating conditions due to underwater rock
outcroppings, cold water temperatures, and exposure to rapidly changing weather conditions, and (3) lack of readity
accessible launching sites (i.e., long boat rides are sometimes required between target pairs). Still, after three years of
effort, cautious and deliberate capture attempts have minimized these challenges and no incidents have occurred. In
1993, 9 new loons were banded and the Tobin Harbor-Boys Island male was recaptured (Table 22). The Boys Island
female was captured as were adulls in Lorelei Lane (male), the Duncan Bay-west (female), and Suzys Cave (female).
Juveniles were banded in Duncan Bay-east, Robinson Bay-Pickerel Cove, and Tobin Harbor's Emerson {2 chicks} and
Suzys Cave territories.

Table 22. Summary of banded Common Loons at Isle Royale National Park, 1991-1993.

Year #of  # of TOTAL # Aadult  # Adult #
Adults Juveniles (new) Males Females Recaps
1991 9 8 17 4 5 -
1992 1 2 1 0 1
1993 4 5 9 1 3 i
Total 14 15 29 6 8 2

The return rate and site faithfainess for the 10 possibly returning adulis was 80% (Table 23), slightly higher
than the 75% return rate for the Great Lakes Region (Table 44). The Duncan Bay-west female and McCargo Cove
male did not return in 1993, The Tobin Harbor-Moose Pt. banded pair returned 1n 1993, however only the male
remained on its original territory {i.e., banding site}. The Moose Pt. female was briefly observed on Duncan Bay but
did not establish a pair bond in Duncan Bay or Tobin Harbor in 1993, This is the first case of breaking site
faithfulness (88% in 1993). The Moose Pt. male, Duncan Bay-west male, and MeCargo Cove female each paired with
new mates and attempted to nest in 1993,

Table 23. Annual Outcome of banded Common Loons on Isle Royale National Park, 1992-93.

Year Annual Outcome
Territory Sex Banichexd 1692 1993
Rock Harbor-Lorelei L/In. Hill Is, M 1993 - { chick

Tobin Harbor-Boys Is./Merrit L. M1 1992 - return, 2 chicks wiF1

Fl 1993 - 2 chicks wihil
Tobin Harbor-Emerson/Gale Is. M1 1991 refurn, nest failed w/F1] return, 2 chicks w/F1
Fi 191 return, nest failed w/M1  return, 2 chicks w/M1
Tobin Harbor-Moose Pt. M1 191 return, 1 chick w/F1 return, 2 chicks w/tE?
Fi 1991 retun, } chick wiM1 return to Duncan Bay
Tobin Harbor Suzy's Cave Fl 1993 - I ehick
Duncan Bay-west Mi 1991 return, 2 chicks w/F1 return, § chick w/F2
Fl1 1991 return, 2 chicks wiM1 no return
¥2 1993 - 1 chick wiM1i
Lane Cave Fi 1904 return, | chick return, nest failed
McCargo Cove-Campground M1 1991 return, nest failed w/F1  no return
¥l 1591 return, nest failed w/M1  retum, nest failed w/d?

2nd nest failed wiM?

2o



Ted Gostomski, a graduate student from Central Michigan University gathered time-activily budget date on
color-marked pairs in 1992 and 1993. Logistical difficulties rexluced the efficiency and timing of observations but he
did provide indications of the percent time spent by pairs nesting along Lake Superior during the pre-nesting (Lane
Cove), nesting (Moose Point, Emerson island, and Lane Cove), and post-nesting {Moose Point) periods (Table 24).
Time spent foraging throughout the breeding cycle was much lower than the Seney NWR site (Table 13), steadily
ranging from 6% to 33 %. There were sexual differences in time spent nest sitting, higher 1n the male for both years.
The three nests were incubated 59-61% of the time by the males and 48-58% of the time by females.

Table 24, Daily time-activity budgets (% time) of nesting pairs of Common Loons at Isle
Royale National Park, 1992-93.

Pre-nesting Nesting Post-nesting
('92=6hrs, '93=11hrs) ('92=50hrs, '93=3%hrs) ('92=6hrs,'93=6hrs)

Behavior Male  Female Male Female Male  Female

92793 '02.'93 92,03 'G2'03 92,93 '92,'93
Foraging 8,30 12,33 ' 12,10 13,18 12,6 10,6
Resting 34,17 36,20 10,12 16,1 54,31 51,35
Locomotion 4341 38,41 12,10 10,13 525 1.8
Preening 4,10 10,4 5.6 10,7 4.7 4.3
Nest-sitting - - 5961 48,58 - -~
Chick-rearing — - - - 2531 34,48
Other 11,2 5,2 2.1 3.3 0,0 0,0
Totat 100 100 100 160 160 160

{1-2 territories) (3 territories) {1 territory)

Vocal-tags of mates were not gathered 10 1993, {n the past 3 years, only the Tobin Harbor-Emerson Island
male has been vocal-tagged wlhale being banded (Table 23). Ten difterent imales have been tagged, 4 for two
consecutive years, and 2 for three years.

Table 25. Summmary of males that have been banded or vocally-tagged at Isle Royale NP, 1990-92.

Location 199G 1991 1992
Tag Baxl | Tag Band | Tag Band

Shoreline Sites

Chippewsa Harbor no 10 yus no no no
Moskey Basin yes no ves no no no
Tobin Harbor-Boys Is. yes no no no no yes
Tobin Harbor-Emerson Is, yes no ves no yes yes
Tobin Harbor-Moose Pt. yes 0o yes no no yes
Tobin Harbor-Taliman s, yes no yes no yes no

Inland Sites

Angleworm Lake yes e no no ) no
Eva Lake ves Do 1o no 1o Do
Forbes Lake yes no no no no no
Summner Lake yes ey e ne no a0




Other Michigan Sites

Twao other general study areas are used in Michigan: the Lake Superior State Forest of the eastemn Upper
Peninsula and takes within the Elk River Watershed, Antriin County in the northwestern Lower Peninsula (Appendix
1V)). Inthe state forest 2 adults were banded in 1993, the pair on Pike Lake, Loce County and 2 juveniles on South
Manistique Lake-Woll Bay territory, Mackinac County (Table 26). A total of 14 loons, 9 adults and 5 juveniles have
been baned iu the past three years on Cedar, Kennedy, South Manistique, Strouble, Pike, and Upper Shoe Lakes. In
1993, § of the 7 adults retumed to their same territories: the male on Upper Shoe (Alger Co.) and the male on Strouble
Lake (Mackinac Colj did not return (Table 28). The Strouble Lake female was not reobserved n 1992 but did return in
1993 and paired with a new male. The South Manistigue Lake-Wolf Bay pair retumed and were recaptured. The
Kennedy Lake male was recovered from {ake Erie near Cleveland, Ohio on 9 December 1991 (Table 45). A pair was
present on Kennedy fake in 1992, but did not attempt to nest.

Table 26. Summary of banded Common Loons at other Michigan sites, 1991-1993.

Sitef #of # of TOTAL # Adult  # Adult #
Year Adalts Juveniles {new) Males Females Recaps

Lake Superior State Forest

1991 4 3 7 3 1 -

1992 3 0 3 1 2 0

1593 2 2z 4 i 1 2
Subtotul 9 5 14 5 4 2
Northern Lower Peninsula, Antrim County

1991 6 4 10 3 3 -

1992 3 0 3 2 1 1
Subtotal 9 4 I3 5 4 1
Total 18 9 27 160 8 3

fn the northem Lower Peninsula, Antrim Countty, 13 loons, 9 adults and 4 juveniles have been banded (Table
26). This site was not visited in 1993, Curreatly, all four of the targeted lakes, Bellaire, Clam, Intermediate, and Elk
have both adults color-marked {3 adults are marked on the Clam Lake territory). Five of the 8 banded adults returned in
1993 (63%) (Table 28}, The Lake Bellaire pair were not reobserved m 1993, however, this is the only territory for
which banded loons have not been replaced {(n=197 territones with at feast one banded loon). This pair may have been
nussedd while determining initial return rates, but the territory was vacant for the entire breeding season. The Clam
1 ake pair returned {M? and F1), as did the FEik Lake pair. The intermediate Lake female returned and paired with a new
male. The banded male from 1991, returned in 1992 but was later recovered from an e-covered Long Lake, Grand
Traverse County, Michigan on 31 December 1992, 1t was released within a couple days and appeared to be healthy. It
did not retum i 1993,

Vocal-tagging was not attempted in 1993, Yodels have been gathered from 4 different termtories and from one
{oon while 1t was banded, the [ntermediate Lake male (Table 27).

Table 27. Summary of males that have been banded or vocally-tagged in Antrim County, Mich., 1991-92.

Location 1991 1992 1993

Tag Baxd | Tag Band | Tag Bard
Beliaire yes no no yes no noe
Clam 1o no yes no no e
Elk Yo 1o o yes no o
Intermediate yus T yus ves no no
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Tabie 28, Amual Guiconwe of banded Common Loons at other sites m Michigan, 1991-1993,

Year Annual Outcome
Territory Sex Bandkd 1692 16993
Like Superior SI
Cedar S8 1992 — returm, 1 chick
Kennedy M1 1991 died, ' ow/ unk. M -
Pike It 1593 - 1 chick w/M1I
Pike M1 1993 - b cluck w/Fi
S. Manistique-Wolf Bay  Fi 1992 - return, 2 chicks w/M1
§. Manistigue-Wolf Bay M1 10032 - return, 2 chucks witl
Strouble Mi 1949] return, nest faited w/F1 no return
Strouble Fi 1591 return, nest failed wiM1  return, paired w/unk. M
Upper Shoe M1 1091 return, nest laled no return, temale paired wfunk. M
Antrimm County
Bellaire M1 1991 return, nest failed witl no refirn
Beltare F1 1991 retum, nest fatled w/M no return
Clam Mi 1091 no retirn na reharn
Clam M2 1992 b chick w/tl return, | chick w/F1
Clam il 1991 return, | chick w/M2 return, 1 chick w/M2
Elk M 1992 - return, 2 chicks w/F1
Eik Fi 1992 — return, 2 chicks w/M 1
Intermediate A1 1991 return, 1 chick wiF1 1o relurmn
Intermediate Il 1991 return, | chick w/M1 retitrm, | ochiick w/ unk, M
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AMinnesola-summary

The number of toons nesting in Minnesota tar exceeds the study sites in Michigan and Wisconsin, The
capture research team targeted two locations in 1993: the dense concentration of lakes around Grand Rapids in Itasca
County and Voyageurs National Park. Many of the Jakes that were visited contained multiple Joon territories. A total
of 16 territories (9 in Voyageurs NP and 7 in the Grand Rapids area) were approached resulting in the capture of 30
loons, 18 adults and 12 juveniles (Table 29). Lakes were surveyed prior to our arrival by biologists at each site. The
return rate for Minnesota adults was 61% {17 of 28 potentially returning aduits}), slightly lower than the 75% Great
Lakes Region retum rate (Table 44).

Table 29. Summary of banded Common Loons in Minnesota, 1992-1993.

Sitef #gof # of TOTAL # Adult # Adult # Adule #
Year Aduits Juveniles {new) Males Females sex unk. Recaps

Voyageurs NP

1992 20 12 32 i 6 3 -

1993 it 3 19 5 6 0 i
Subtotal 31 29 51 16 12 3 1
Grand Rapids Area, Ttasca County tand Superior NE, St. Louls Counly)

1992 12 5 17 7 5 0 -

1993 7 4 11 3 4 0 i
Subtetal 19 9 Z8 £D Y 1 1
Total JO62 32 17 44 15 il 3 -

1993 i8 12 30 8 10 0 2
Total 50 29 79 26 21 3 2

Vovageurs National Park, St. Louis County

‘This site comprises 3 Jarge reservoirs: Rainy, Kabetogoma, and Namakan {Appendix Vi), Water levels
fluctuate widely throughout the loon's breeding season and severely disrupt nesting success {Reiser 1988). Renesting 1
coramon. Although there are ar estimated 130 nesting pairs of Common Loops, surveys in 1993 by Park Service
personnel found the number of pairs producing chicks to be low {but consistent with past surveys): O on Kabetogoma, 1
on Namakan, and many {7} on Rainy Lake. Nine of these families were approached in 1993, resutting in the capture and
banding of 19 loons, 11 adults and 8 juveniles (Table 29). The Rainy {ake-Dryweed Island-Tango Bay male was the
only loon recaptured. A total of 22 territories have at least one aduit banded, 9 with both adults banded (Table 39).

The gathering of return rates was difficult at Voyageurs National Park. Large water bodies, inclement weather, a
Jarge logistically hard area to cover by one person. and increased mate and territory switching on multi-territory water
bodies were responsible for some territories to be less than adequately covered by initial spring observations. Continued
surveys in the sumumer did find two birds not found earlier: the Namakan-Blind Indian Narrows female and the Rainy-
Harrison Bay-male. Eleven of the 18 adults that were checked for presencefabsence (61%) were known to have returned in
1993 {Table 30). Non-retuming loons were from Ek Lake (female), Kabetogama-Cutover Istand (male), Namakan-
Narrows {male), and on Rainy Lake the Dryweed Island-north (unknown sex} and northwest {mzle) terniories, Lost Bay-
middle (female), and the Sobolesky Bay female. The two Brule Narrows loons were not checked due to logistical
difficulties and are not inciuded in the return rates. The only territories that were not checked more than once were
Dryweed Island-north and Lost Bay-middle. One of the most interesting findings of 1993 was the confirmed observation
of one of the Seney National Wildlife Refuge, Michigan Joons banded as chicks 1n 1987 and 1988. One of the 7 chicks
banded in those 2 years (cach has green/red on right and silver on Jeft} was tound at Voyageurs National Park in the
Namakan-Blind Indian Narrows territory. It was observed at close range by two of the biologists working oa retum rates.
This is the first case of long-distance dispersal by loons (over 500 miles, 800 km, from the natal lake), It was not
reobserved tor the remainder of the breeding season.
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Table 30, Annual Quicome of banded Common Laons in Voyageurs National Park, 1993,

Year Anpual Oulcome
Temitory Sex Bunchxd 1993
Inlang E.akes
Ek Lake M1 1992 return, nest failed
Bk Take ¥1 1992 ner retum
Lake kabetogoma
Kabetogama-Cutover Is. - M1 1992 0o refum
Kabetogama-tk Bay M1 1992 return, nest taited
Kabetogama-Narrows M1 1993 I chick wiF]
Kabetogama-Narrows Fi 1993 1 chick wih1
Namakan lLake
Nammakan-Blind lidian ¥l 1992 return, dul not pair
Namakan-Cld Duch M1 1692 return, nest faited w/iil
Namakan-Old Dutch il 1992 return, nest failed w/iM1
Narnakan-Narrows Ml 19952 ne return, 2 chick produced in territory
Rainy fake
Ramy-Black Bay-n Fi 1993 I chick
Rainy-Brule Narrows-1 M1l 1992 dud not check
Rainy-Brnule Narrows-2 Unk. 1992 hd not check
Ramy-Dove Bay-n M1 1993 1 chick wiFt
Rainy-Dove Bay-n F1 1993 ! chick wiM1
Ratny-Dove Bay-s M1 1993 loner?
Rainy-Dryweed ls.-n Unk. 1992 no retlirn
Raty-Dryweed Is-nw M1 1992 T reflen
Ramny-Dryweed {s.-nw 11 1993 { chick w/unk. M
Rainy-Frazer Bay Fi 1993 2 chicks
Rainy-Harnson Bay Mi 1992 return, nest failed wiF]
Ratny-Harnson Bay b 1992 return, nest failed wih i
Raty-Lost Bay-nud M 1992 return, nest tailed w/unk. F
Rainy-Lost Bay-mid Il 1592 0o returmn
Rainy-Lost Bay-upjxer, Mi 1993 loner
Rainy-Netl Pt Unk. §992 return, nest fatled
Rainy-Snag Is. M1 1993 I chick wil'l
Rainy-Snag Ts. Il 1693 1 chick widh i
Ramny-Sabolesky Bay Mt 1992 return, nest failed w/ unk. F
Rainy-Sobolesky Bay Fi 1992 ne returmn
Rainy-Tango Bay M1 1992 return, 2 chicks w/unk. F

Mary Der, a graduate student with the Umversity of Minnesota 1s undertaking a pulot study to mvestigate the
environmental contarmnants in a selected piscivorous waterbird commumty: Common Loon, Red-necked Grebe (Podiceps
grisegena ), Common Merganser (Mergus merganser ), and Hooded Merganser (Lophodytes cuctdlanes 3. She used 3
inethods to obtain blood or tissie samples. Nest boxes provided eggs and allowed the capture of adult Common (2) and
Hooded (1) Mergansers. A submerged drnve trap was marginally successful for catching 6 Common Merganser chicks.
The matn capture technique was nightlighting, and was responsible for 36 birds; 19 (10 Common Mergansers and 9 Red-
necked Grebes) had blood or feather samples extracted. Red-necked Grebes wath or without were captured with relative
ease through nightlighting. A total of 47 birds were captured using these 3 dlfierent techmgues, and 53 tissue samples
{hlood, feather, and carcass) and eggs from 14 nests were collected.

The resulting mean mercury levels are (listed as blood f feathers): 0.5 f 5.5 ppm for adult Common Mergansers
{(n=9/8)and adult grebes {n =7/ 8); G.1 / 2.9 ppm for fuvenmle Common Mergansers (n =5/ 4); 0.3 ppm (blood
only} for a Juventle grebe; and 0.4 7 5.8 ppm tor a Hooded Merganser adult. Two non-targer species were also captured
and fested; these spectes are not piscivores and as expected therr mercury levels are lower. A juvenile Common Goldeney
{ Bucephala clangnla ) had 1.0 ppm in its feathers and a Wood Duck (Aix sponsa) had 0.0570.3.
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Grand Rapids Area, Itasca County (and Superior NF, St. Lows County)

Another major concentration of breeding loons is in Itasca County {(Strong and Baker 1991). Jeff Hines, a
DNR biologist from the Grand Rapids office, guided the capture efforts. A total of 11 loons, 7 adults and 4 juveniies
were captured and banded (Table 23). One loon was recaptured — the Wabana-tower male. Wabana and Bass lakes
were revisited in 1993 and territories from Pokegama were added to the sampling effort (Appendix 1X).

Six of ten banded adults (60%) returned in 1993 (Table 30}, mcluding the Black Island and Wabanacentral
pairs, the Wabana-lower male, and the Bass-Sunset Cover female. Wabana-upper was checked early and late 1n the
season; the territory was occupied by 2-3 unmarked adult loons. It is rare for a territory to lose both adults i a single
season (the only other case is the pair from Lake Bellaire, Antrim County, Michigan). The Wabana-lower female tailed
to refurn or was displaced by an unmarked female that was captured with the male and 3 week old chick. The Bass-
Sunset Cove male also did not return in 1993; he was the first loon observed (from a sample of 229 adults) to have
differences in plumage compared to other aduits. The atypical plumage of this male was a brown rump (the brown
feathers were worn) interspersed by only a few black feathers, a brownish cast to the head feathers with only & minor
amount of green irredescence on the nape, and the primary coverts had very little white spotting (3 feathers). The
captured femate with typical plumage was used for comparison and showed the typicai total black feathering on the
rumyp (no brown feathers), green irredescence in all the feathers of the head, and pnimary coverts that were heavily
patterened with white spotting. This may be a three-year-old male that had successfully produced chicks, a rare
occurrence since returning subadults probably need 1-3 years to establish pair bonds.

Table 31. Annual Qutcome of banded Common Loons in the Grand Rapids area, ltasca County and nearby areas, 1993,

Year Annual Qutcome
Termtory Sex Banckedd 1993
Grand Rapids Area
Bass-Sunset Cove M1 1992 no return
Bass-Sunset Cove Fl 1592 return, paired w/ unk. M
Bass-Cedar Pr. M1 1993 2 ¢chicks
Black Istund M1 1992 retum, unk. breedmng status
Black Island Fl 1992 return, unk. breeding status
Pokegama-Sugar Bay-n  Fl 1993 2 chieks
Pokegama-Sugar Bay-s F1 1663 1 chick
Pokegama-Chisholm Pt. M1 1993 i chick
Wabana-Buhella Bay M1 1993 1 chick w/F]
Wabana-Bubelia Bay Fl 1993 1 chick w/h1i
Wabana-fower M1 1992 return, 1 chick w/F2
Wabana-lower F1 1992 no retwm
Wabana-lower F2 1993 ! chick w/M1
Wabana-central Mi {992 return, nest failed w/ti
Wabana-central Fl 1952 refurm, nest failed w/MI
Wabana-upper M1 1692 no returmn
Wabana-upper Fi 1992 1o refwm
Superior National Forest
Whiteface Reservoir M1 1992 o refurn
Whitewater-south bay M1 1992 no return
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New Hampshire-summary

A collaborative pilot study was initiated in the New England area in 1993, Chris Rimmer of the Vermont
[nstitute of Natural Science, Betsy Pournter of the New Hampshire Loon Preservation Committee, and Dr. Mark Pokras
of the School of Veterinary Medicine's Wildiife Clinic at Tufts University assisted with funding, logistical support, and
providing participants. Our goal is to replicate and expand the Common Loon monitoring program that was developed
in the Great Lakes Region,

Although eventually the New England research may include several states, Ioons were only captured in New
Hampshire in 1993. A total of 7 loons (3 adults and 4 juveniles) were captured in 6 nights. The low capture rate was
due to new capture team participants and inclement weather (thunderstorms and fog). One adult and 2 juventies were
captured in the Lakes Region, from Little Squam and White Oak Lakes. The Lake Umbagog region was visited for 3
nights resulting in 2 adults and ! juvenile banded on Lake Umbagog and the Androscroggin River (Appendix XI) and a
Juvenile was also banded on neighboring Dummer Lake.

When feasible, biood and feather sarnples were taken. Tufts University has undertaken a longitudinal study on
causes of marbidity and mortality of the loon in New England and need baseline data on apparently healthy birds. A
total of 124 loons have been sent to the Wildlife Clinic since 1989 and analysis does suggest that organochlorine and
mercury levels may be elevated. Lead levels were <0.05 ppm in an aduit and its chick that nested on Lake Umbagog
{Androscroggin River-Sweatt Meadow). The chick from Dummer Lake had a lead level of 0.18. Serum lead levels from
23 loons, recovered alive in New England in 1991, showed levels ranging from 0.01 to 0.78 ppm. The mercury level
of the adult loon from Lake Umbagog-Three Island Cove was 2.49 ppm. Serum mercury levels from 10 birds recovered
alive in New England during 1991 ranged from Q.54 ppm to 5.52 ppm.

Physiological information is being gathered by others at Tufts University. Dr. Acacia Alcivar-Warren at the
Department of Comparative Medicine and her graduate student, Zimea Gordon, is examinung genetic diversity. The
long-term goal is to create a DNA, database to develop molecular markers that can be used to follow genetic diversity of
ioon populations and to relate them with toxicological data. Her short-term goal is to examine genetic diversity using
restriction fragment length polymorphisms (RFLP) and random amplified polymorphic DNA (RAPD). Nuclear DNA
polymorphisms have been examined from 15 loon samples from 6 states.

In 1994, capture success and efficiency will greatly exceed the 1993 pifot year. Lake Umbagog is an ideal site
due to a high density of breeding territories on one water body and nunimal interaction with the general public. The
Lakes Region is a difficult area to capfure loons due to the intense interest of the general public and the high degres of
shoreline development, Information on estrogen levels will be added to the samipling strategy in 1994,

Ontario-summary

No effort was made to gather return rate information in Ontario for 1993. The Long Point Bird Observatory's
Loon Watch program attempted to inspire thetr volinteers to search the selected lakes; 2 banded loons were located,
Banded adults returned to Cooper Lake and Kennisis Lake and although the observers reported color-marked hirds and
only one adult was banded on each lake, their color combinations could not be confirmed.

In 1992, 24 adults, from 19 different territories in 17 lakes, were banded in southeastern Ontario {(Appendix 1).
The objective of capturing these foons was to assist the Canadian Wildlife Service to determine the extent of mercury
contamination 1n the Common Loon. The Ontario study area includes lakes in the townships of Parry Sound,
Muskoka, Haliburton, Victona, Peterborough, Hastings, Lennox and Addington, Frontenac, and Lanark. 1t is hoped
that funding will be available to cover this large area to document return rates 1n 1994, The loons from this area are the
only banded birds that we did not attempt to reobserve in 1993,

Blood and feather samples were taken from most of the captured loons 1n 1992 (Table 32). Feather mercury
levels in Ontarie adult loons (mean of 12.87) are slightiy higher than values recorded in 1991 (a mean of 9.47) (Evers
1992) and 1992. There also appears o be sexual differences in mercury body burdens, males have higher levels. The
nean mereury concentration in juveniles was lower 1n Ontario {2.33) compared to the 1991 analysis (3.78).

Tabie 32. Summary of mercury levels (micrograms/ml or ppm) in blood and feathers from Ontario, 1992,

Age Sex Hg in Blood N Hg in Feathers

mean +/- sd Tange n mean +{- sd range n
Adult  Male 237 +/- 1.05 1.11-4.26 i3 15.03 +/- 4.09 8.82-18.66 12
Adult  Female 1.56 +/- .53 93-2.57 8 10.70 +/- 2.88  7.63-15.36 8
Javenile 142 +4- 112 062-594 35 2.33 +/- Bl 1.56-3.35 15
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Wisconsin-summary

The study sites in Wisconsis primarily encompass a three county area m the north-central part of the state:
lIron, Oneida, and Vilas. The capture research was initiated in cooperation with the Wisconsin DNR; this collaborative
project 1s focusing on the effects of environmental contaminants {particularly mercury) with the loon’s reproductive
success. In the past three years a total of 242 loons have been banded, including 145 adults, 97 juveniles and the
recapture of 17 adults (Table 33). In 1993, the return of the 61 of 84 adults banded in 1991 and 1992 (73%} was
documented {Table 37). This is a slight decline compared to the 1991 return rate of 80%. All known returnees were
found on the temitories from which they were originally banded.

In 1993, 81 loons were banded over a three week capture period, inchiding 59 adults and 22 juveniles. Unlike
1992, the number of females (34) exceeded the number of captured mates {25). Much of the research 1n Wisconsin s
directed toward better understanding the relationship of mercury and loon productivity. Dr. Michael Meyer of the
Wisconsin Department of Natural Resource's Bureau of Research is overseeing this research as well as other
components. In 1993, collaboration began with Dr. Walter Piper of the Smithsonian Instifution to examine social
relationships and mate faithfulness of loons through their genetic identities.

Table 33, Summary of banded Common Loons in Wisconsin, 1991-1993.

Sitef #ot # of TOTAL # Adult # Adult # Adult #
Year Adults Juveniles (new) Males Females sex unk. Recaps

Turtie-Flambeaun Flowage

1951 7 6 13 3 4 0 -
1952 13 8 21 6 6 1 0
1993 9 4 13 4 5 G |
Subtotal 29 I8 47 i3 15 ; i
Northern Wisconsin
1991 28 25 53 16 12 0 -
1992 38 36 74 22 16 0] 4
1903 50 18 68 21 29 0 i2
Subtotal 1146 79 195 39 57 ] 16
Total 1961 35 31 60 i9 16 4] -
1992 51 44 95 28 22 i 4
1943 59 22 8] 25 34 0 i3
Total 145 97 242 72 72 1 17

Turtie-Flambeau Flowage, Iron County

This nearly 19,000 acre (7,689 ha} reservoir was created in 1926 {Appendix X). The breeding loon popuiation
has been well studied (Belant 1989 and Belant and Anderson 1991), including recent work with several capture techniques.
Although a time-efficient and dependable capture method was not established, 23 loons (9 adults and 14 juveniles) were
captured and banded between 1985 and 1987 (Table 33). Reobserving these color-marked loons was not emphasized 1o
1991; more intensive efforts in 1992 located a loon banded as a juvenile in 1987 (Table 36). This male established a
territory (Horseshoe Bay-west) in an area that was vacant and attracted a female but did not attempt to nest. He did not
retirn in 1993, although the territory was occupied and the pair produced 2 chicks. Another toon that was banded as
chick on the Flowage, between 1985 and 1988, was found to have returned. In 1994, the captured male on the Merkle
territory was found to have a toe band {number 1889 or 1289, the second digit was badly worn) on the outer toe of its left
foot. The territory from which it was originally banded is not yet known. This loon is not one of those listed in Table
36.

In 1991, 13 looas were banded on the Flowage (7 adults and 6 juveniles}. When combined with the successtul
efforts in 1992 {21 loons including 13 adults and 8 juvenifes), in 1993 {13 loons including @ adults and 4 juveniles), and
past efforts from 1985-1987 (23 foons including 9 adults and 14 juveniles), the total number of loons banded on the
Flowage is 70 (38 adults and 32 juveniles) (Tables 33 and 35). Only one adult has been recaptured — the Narrows male
1m 1993. A total of 20 joons that were banded as juveniles will be at least 3 years of age in 1994,
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Five of the seven adults (71% ) banded in 199] returned i 1992 and 13 of 19 {68% ) returned 111 1993 (Table
37). The total retum rate for 1992 and 1993 is 69% (18 of 26). Two of the 5 adults that retumed v 1992 were found
in 1993: the Teal Bay male and Trude-west female. Of the non-returnees, the Fisherman's Landing female was
recovered dead on Sand Key island, Florida (near Tampa Bay) on 7 January, 1992 (Table 45). The male frum Blaire
Lake did not return in 1992 or 1993, The captured male on the Blaire Termitory did not have chicks in 1991 and it is
possibie that this was 2 lone, wandenng male. In 1993, the Big Island Bridge female, Murray's Landing female, North
Bonies second male {this territory had 2 males caring for the young in 1992), and Snoose Alley female {Table 34} did
not return.  All known returning aduits used their original breeding territonies (1.e., site fidelity was 100%). There
appears to be lngher intrusion rates and more mter-territorial interaction which may promote less territorial stability
and increased difficulties when determimng frue return rates,

Table 34. Annua! OQutcome of banded Common Loons in the Turtle-Flambeau Flowage, W1, 1992-1993.

Year Annual Qutcome
Temtory Sex Banded 1592 1993
Beaver Creek M1 1993 - 1 chick w/F]
Beaver Creek Fl 1993 - 1 c¢hick w/M1
Big Island Bndge Fl 1991 return, nest fated no retum
Blare M1 1991 no retum no return
Fisherman's Landing Fl 1991 died in winter -
Fisherman's Landing Ml 1991 return, nest farled no return
Fourth of July Slough M1 1693 - | chick w/F1
Fourth of July Slough Fl 1993 - I chick witd 1
Merkle M1 1593 - I chick w/F1
Merkle Fli 1993 - | chick w/M]
Murray's Landing Fl 1991 return, 1 chick w/MI no retarn
Murray's Landing Ml 1992 - return
Narrows M1 1992 - refurn
North Bonie M1 1592 — return, paired w/t']
North Bonie M2 1992 - no refurn
North Bonie Fl 1992 - return, pared w/M1
Rat Mi 1993 - 1 chick wiFl
Rat Fli 1993 - ! chick wiM 1
Sefert Slough M1 1993 - ! chick w/F1
Seifert Slough F1 1993 - I chick wM i
Snoose Alley Fl 1952 - N e
South Bonie F1 1992 - return
South Horseshoe Mi 1992 - return, paired w/F1
Sonth Horseshoe F1 1992 - return, paired w/ill
Springstead Landing M1 1992 - return, patred w/F1
Springstead Landing F1 §992 - return, patred w/M1
Sturgeon Bay Fi 1962 - refurn
Teal Bay MI 1991 retum return
Trude-east Unk. 1992 - return
Trude-west Fl 1551 refurn retum
Total Return Rate: 18 of 26 {(69%) S17 (71%) 13 of 19 (68%)

Territores for which both adults of a pair were marked (by the end of the 1993 breeding season) include Beaver
Creek, Fourth of July Slough (Hotdog Island), Merkle, Rat, Horseshoe Bay-south, Horseshoe Bay-west (Seifent
Slough), and Springstead Landing (Table 34). This represents 37% (7 of 19) of the territories that have been visited in
the past 3 years or 29% of the territories on the flowage (7 of 24). The North Bonies terntory has 3 marked adults (2
males and 1 female) and observations suggest one of the males serving as a helper to increase survivorship of the
young (see page 42 for summary}.

in 1994, emphasis will be placed on color-marking new aduits that are paired with marked adults {see table 35
for a 3-year history on productivity and banding success). Note that the number of territories (21-24) and adults present
{41-44) can be high, yet the number of chicks that reach at least 4 weeks of age may represent only 7-9 families.
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Table 35. Commeon Loon territories, breeding status, and wdentification status for the Turtle-Flambeau Flowage,

Wisconsin, 1991-93,

Band 1991

Territory Name 1941 1992 1993 Barxd 1992 Band 1993
Adult Juv.®  Adult Juv. Adult  Juv, Adult  Juv, Adult Juv. Adult  Juv.
Bastine 2 1 2 4] — - — - — -
Big Is. Bridge {2 ] 2 0 ? ? i 0 - - -~ -
Beaver Creek 2 a 2 i - - - - 2 l
Blair 2 ¢ 2 4] 2 (H | - - - — —
Deadhiorse L. ¢ Q 2 o - - - - — —
Donut Lake 2 O ? ? - - - - - -
Fisherman's [.. | 2 1 2 0 2 0 2 1 - - - -
Flambeau 2 0 2 0 - — - - - -
4th July Slough (Hotdog 1s.) 0 0 2 1 - - - 2 0
Horseshoe Bay-s| 2 i 2 2 2 r - 1 2 1 - -
Horseshoe Bay-west (Seifert's Slougly) 2 2 - - - ] 2
Merkle o §] 2 2 - - - - 2 0
Murray's L. 2 ! 2 1 2 0 ! 1 i 1 - -
Narrows 2 0 2 2 — -~ i 0 — —
North Bonies 3 2 2 [ - - 3 1 — —
Rat Lake 2 ¢ 2 2 - - - - 2 0
Snoose Alley 2 i 2 0 — - ] i - —
South Bonies 2 2 2 o - - 1 i - —
Springstead 1.. 2 2 2 r - - 2 2 - -
Sturgeon Bay 2 2 2 0 - - 1 i - -
Swimmer's Is. | 2 1 2 0 2 8 0 | ~ - — —
Teal Bay 2 1 2 0 2 o 1 1 - — - -
Trude-east 2 i 2 0 2 l - — i (} 0 i
Trude-west 2 2 2 1 2 (r 1 i — - - —
TOTAL { o ? 41 14 44 1 B 6 13 8 Y 4

# = chicks ahve in July

® = patr nested or hatehed chiek, but chick did not survive into July

Table 36. Common Loons banded on the Turtle-Flambeau Flowage, Wisconsm,

program initiated in 1991).

1985-88 (prior to the current banding

Colored Jeg Bands

Year Age  USFWS Band Left Right Year Agu USFWS Band  [eft Right
1985  Adult - - e 1987  Adult  758-100-38 silver yellow/b,
1985 Juv. 758-100-14 silver white 1987  Adult  758-100-39 yellow/green stlver
1987 Adult  758-100-40 whitefgreen silver
1986 Adult  758-100-22 yellow silver 1987 Adult  758-100-41 silver red/bloe
1986 Adult  758-100-24 silver green 1987  Adult  758-100-45 greenfvellow silver
1986 Adult  758-100-33  yellow / blue silver 1987  Juv. 758-100-46 stlver red/blue
1986 Juv. 758-100-25 blue silver 1987  Juv. 758-10047 silver white/red
1586  Juv. 758-100-23 silver rd 1987  Juv.* 758-100-48 stiver white/yel
1986 Juv. 758-100-28  yellow / white silver 1987 Juv. 758-100-49 white/yellow silver
1986 luv, 758-100-29  white / blue silver 1987 Juv. - 758-100-30 yellow/red silver
1986 Juv.  758-100-3G  red/ yellow silver '
1986 Juv.  1353-102-92 white sitver
1986 Juv.  1353-102-93 silver white
1986 Juv.  1353-102-94 green silver

® paturned in 1992 and ostablished a termitory (Horseshoe Bay west or Scifent’s Slough) and formed a pair bond
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Nortitern Wisconsin

This basically three-county study site nchudes a high density of lakes and nesting loon pairs (the inclusive
Turtle-Flamibeau Flowage is covered separately for this report). Most lakes are relatively small and rarely harbor more
than one loon nesting pair {except the Rainbow Flowage). A total of 195 loons have been banded, 53 in 1991, 74 in
1992, and 68 in 1993 {Table 37), representing individuals from 62 families (Table 39). Of the 116 banded adults (59
males and 57 ferales). only 27 of them represent single banded loon ferritories. In other words, over 69% of the
territories with marked loons (n=43) have at least 2 marked aduits.

There are 6 territories with 3 adults marked: French, Indian, Lumen, Jag, Nineweb, and Razorback.
Observarions on these temitories will be erplasized in 1994 to further investigate rapid wate switching. Mate switching
was noted for two termtories in 1992 and 4 termitories in 1993; they include Jag and North Bonies in 1992 and Teal Bay
{Turtle-Flambean Flowage), Moon Lake, and Little Bass Lake {(see pages 41 and 42 for stunmary).

A total of 79 foons have now been banded as yuveniles. This large sample size will be valuable for examining
subadult recruitment rates beginning in 1994 (3 years after the banding of juveniles in 1991). Four loons banded in 1991
were recaptured in 1992, Wilson /Deer female, Washbumn male, Little Bearskin male, and Jag Lake female; 12 toons were
recaptured in 1993 and inciude the Bills pair, Flannery/Velvel male, Hemlock male, Indian male, the Jag male, Pardes
female, Razorback female, Shallow male, Sugar Maple male. Sunset temale, and Whitefish male (Table 41).

The adult return rate for 1992 was 23 of 28 (82%) and for 1993 was 48 of 65 (74%) (Table 44). There are
noticeable differences in individual adult return rates between years for Wisconsin and the Turtle-Flambeau Flowage
(Table 37). The average rate of return observed for first-time returning aduits is 83% (71 of 86) white for second-time
returning adults it is 46 % (16 of 35). The return rates for the Turtle-Flambeau Flowage are typically lower for first
(70%} and second time (29%) retumees compared to the other Wisconsin banded adults (86 % for first time back, 50% for
the second time back). The differences may be due to social infrastructures: dynanuc pair bonds and an adjacent excess
the breeding population {Turtle-Flambeau Flowage) compared to highly site and mate faithful adults on smaller lakes that
can be better defended against intruders. There 15 also 2 slight tendency for males to have higher return rates than females.

The adults that dicl not return i 1992 {4 females and one male) had territories on Nineweb, Wharton, Indian,
French (male), and Rainbow Flowage. The 1991 pH levels were 5.1 {Nineweb) and 5.0 {Wharton) and are among the
lowest recorded withia this study site. The Indian Lake male paired with an unmarked female and made one nest attempt.
On Nineweb Lake, the returming color-mmarked male was replaced by an unmarked pair by 3 June. The Wharton Lake
territory was occupied by the color-marked male that was found on nest. The female was not observed, however this pair
frequently uses other lakes for foragmg. The male was replaced on the French Lake territory and pair successiully nested.
Lastly, the Rambow Flowage termtory was occupied by an unmarked pair that tailed in their nesting attempt.

Two recoveries have been reported: both are juveniles banded 10 1991 (Table 43). The Washbum loon was
found emaciated on 19 July, 1992 at North Beacl, New Jersey and was rehabilitated and released alive and one of the
George Lake juveniles was found dead on Marco [sland. Florida {west of Everglades National Park) on 29 November,
199%. The juvenile banded on MceDonald Lake on (0 huly was recaptured and released on 21 September 1992 at Little St.
Germain Lake to remave hook and e from its neck and bill. Threee chicks are known to have died on their natal lake
after baading (from 1991-93): Lumen (618-111-52) in (991, Muskie in Onetda County (838-150-05} in 1992, and Indian
{758-781-39) in 1991 (Table 46}. No handed chicks died 1n 1993; chicks were found missing following the capture of
adulis on Hemlock, Pardee, and Woft takes. The Wolf Lake chick was tound on a road 1/4 mile away from its natal lake,
one week after banding efforts. It was returned to the lake but was later missing.

Dr. Walter Piper, a behavioral ecologist with the National Zoological Park, Smithsonian [nstitutution is
collaborating with the investigation of mating and territorial behavior using DNA tingerprinting technigues. From May
through July 1993, Dr. Piper and a field assistant observed fhe pre-nesting and nesting behavior of 18 marked Wisconsin
loon pairs: they include Alva, Langley/Vicks, Littde Bass, Little Bearskin, Lumen, McDonald, Muskic, Shallow, Sco,
Sunset, and Washburn and on the Turtle-Flambeau Flowage, Horseshoe Bay-south, Murrays Landing, Narrows, North
Bonies, Springstead, and Teal Bay {Table 43). The objective was to determine the likelthood that temaies (particularty
these on multi-lake terntories) might leave their mates and copulate with other males either as a means of: 1} ensuring
the fertility of the eggs they laid, 2} increasing the genetic variability of the brood (e.g., if a 2-chick brood was sired by 2
different males), or 3) providing their offspring with genes superior to those of their mates. Behavioral observations
strongly suggested that few or no extra-pair mating ocenrred. DNA fingerprinting 1s being used on the putative families
to determine if the parents that raise chicks are, in all cases, their hiological parents.

In 1993, frequent intrusions into established ternitories by unmated loons {floaters) occurred including 4 cases
{out of 18 territories) of sone form of mate switching. The temporal pattem of intrustons and the trequent replacement
of territorial mates suggest that tloaters intrude in order to lay the groundwork for future takeovers of the territories they
visit. In 1994, it is hoped that floaters can be marked to trace their local movements by stationing observers on adjacent
fakes. Over time, a record of movements by {loaters will accumalate, and this will make it possible to determine the
strategies used by floaters 1n assessing terrfory quality and acquiring territories.
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Table 37. Summary of adult return rates for Wiscousm, 1992-93

yearfsex # banded # returned rate {% )
Year I Year 2 Year | Year2

Turtle-Flamheau Fiowage

1991 Male 3 2 1 67 33
1991 Female 4 3 1 75 25
1991 Total 7 5 2 71 24
1992 Male 6 5 - 83 -
1992 Femule 6 4 67 -
1992 Unk. i 0 - Q -
1962 Total 13 9 — 69 —
91&92 Male g 7 — 78 -
91492 Female 10 K - 70 -
91&92 Unk. 1 0 - 0 -
91492 Total 20 14 - 70 —

Northern Wisconsin (Vilas, Osneida, Iron County lakes)

199] Male 15 14 g 93 53
1991 Female 13 g G 649 46
1991 Total 28 23 t4 82 50
1992 Male 22 19 - 86 -
1992 Female 16 15 - 94 -
1992 Total 38 34 - B9 —
31&92 Male 37 33 — 89 -
91&92 Female 29 24 - a3 -
971&92 Total 66 57 - 86 —

Total Wisconsin

1991 Male 18 16 2 89 50
1991 Female 17 12 7 71 41
1991 Total 35 28 16 80 46
1992 Male 28 24 — 36 -
1992 Female 22 19 - 86 -
1992 Unk. i ¢ — Q —
1992 Total 51 43 - 84 -
21&92 Male 46 40 - 37 -
91892 Fenale 39 31 - 79 -
91&92 Unk. 1 ¢ - 0 —
91&92 Total B6 71 - 83 —
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Summary of Banding Ifforts

Since 1987, a span of 7 years, a total of 572 Connmon Loons have been banded under this program (Tabie
38). The key to this success has been the developent of a time-efficient, low-risk capture method for breeding adults
that can be applied to a wide variety of lake and weather conditions. The breakthrough in this technique came in 1989
and was expertmented with and tmproved on in 1990, In 1991, an intensive effort across northern Michigan and
Wisconsin proved that this capture effort (combining mightlightiog, playback recordings, and net mancuverability) was
indeed a valuable resource — 141 foons were captured and banded and the capiure rate efficiency for adults and juveniles
was 83% and 95%, respectively. BEven the average searching {14.8 minutes), catching (4.7 minutes for adults). and
handling (32.8 minutes) times were streandined 10 1991 to an average of 52.3 minutes spent on a lake, from the time
ot leaving shore to the time of release (Evers 1991),

Table 38, Summary ot banded, deadd, and recaptured Common Loons for 1987-1993, by age and sex class.

State/Province # # Total Known #adult # adult # adult # #of #of

{by year) adults  juvenile (new) dead miales  females sex unk. recaps  males females
Michigan
1987 0 3 3 0 - - - - -
1988 i 5 6 0 1 0 O - - -
1989 4 ! 5 0 1 3 0 O O 0
1990 6 2 I8 O 3 3 0 3 2 ]
1991 43 32 75 3 23 20 0 3 P !
1692 33 12 45 3 17 16 Q0 11 7 4
1993 19 13 32 6 8 11 0 10 ! 4
MI TOTAL 106 78 184 12 53 53 i\ 27 F710
Minnesots
1992 32 17 4% 0 13 11 3 - - -
1693 18 12 30 0 8 [0 0 2 2 Q
MN TOTAL 50 pAY 79 f) 248 21 3 2 2 0
New Hampshire
1993 3 4 7 0 G 2 1 - - -
NI TOTAL 3 4 7 0 0 2 1 - - -
Ontario
1992 24 36 60 2 i5 8 1 - - -
ON TOTAL 24 36 60 2 15 8 1 - - -
Wisconsin
1991 35 31 6o 3 i3 16 1 - - -
1992 51 44 95 4 23 2] 2 4 2 2
1693 59 22 81 0 25 34 0 13 9 4
WI TOTAL 145 97 242 7 72 72 1 17 11 6
Al Sites (by year)
1987-89 5 g 14 0 2 3 0 0 0 0
1990 6 12 18 0 3 3 0 3 2 I
1991 73 63 141 6 41 36 i 3 2 ]
1992 140 109 249 6 78 56 6 15 9 6
1993 99 5] 150 7 41 57 1 25 i7 8
Great Lakes (1987-93) 325 240 568 1y 166 154 5 46 g 18
New England (1993 3 4 7 ] ] 2 | 9 ] ]
TOTAL 128 244 572 19 166 1546 6 46 3 16
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The banding efforts by state (Figure 3) and for the states of Michigan (Figure 4) and Wisconsin (Figure 5) are shown,

Figure 3. Summary of the banding effort by state/province.
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Figure 4. Summary of the Michigan banding effort, 1989-93.
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In 1993, the adult capture rate efficiency remained steady at around 90%; the addition of taped chick calls to

the repertoire of potential capture tools has increased the capture success on otherwise uncatchable aduits. The
Limitations of the capture process still remain: to capture adults they generally must be accompanied by chicks. The
presence of chicks promotes the territorial and protective parentat urge. This instinct miay still be operating soon after
a nest or chick is lost which can permit the capture of chickless adutts. In 1991, four adults without chicks were
captured, 9 tn 1992, and one in 1993. Loons were captured in both motorboats and paddling with canoes, and although
the stlence of canoes would seem to improve "captureabihity” both methods are equaily successful.

In 1993, 150 Common Loons were captured and banded (TFable 38). Of this total, 99 were adults including
41 rozles, 57 females, and 1 adults that was not sexed. The disparity between banded males and females is the opposite
to what happened i 1992. A total of 25 adults were recaptured {17 males and 8 females); these birds were carefully
examined and found to be healthy {i.c., weights were typical, normal m-hand behavior, and fresh plumage). Some
birds did show wear on the legs from the old-style bands (Strong et al. 1987), no open wounds were found but smali
and localized calluses were present on some birds. A much improved band style was developed in 1992 and used
throughout 1993. Recaptured birds from 1992 that had the rew styie bands showed less wear than the old style bands.

Of the 572 banded loons, 19 are known to have died; 15 have been recovered cutside of the breeding area {7
adults and 8 juveniles} and 4 chicks died after being banded but before fledging. The capture ratio for adults and
bandable juveniles is 1.4 : 1. Of the 325 adults, 51 % are males, 47% are ferales, and 2% remain sex unknown. Even
though certain sttuzations favor the capture of one sex over the other (i.e., using yodels for an agitated male) the capture
technique is able to egually sample both sexes. There 1s a disparity in the sex ratio for recaptured loons (n=46), nearly
two times the number of males are captured from a poot of a relatively equal number of banded females and males,
Previously banded loons tend to be more elusive, in males this may be overcome by a greater instinct to protect the
territory and oftspring.

Table 39. The number of territories that at least one member was captured/banded and the number of terntories that
have both or three adults marked, 1989-1993.

Study Site No. of No. & % No., %, & name
Territories of Territories of Territories
w/ at least one marked  w/ both adalts marked w/ 3 adults marked*

Michigan

Seney Nattonal Wildlife Refuge 10 7 70% 2 C-3, G Pool
Hiawatha National Forest 7 3 43% 2 Frenchman, Hulbert
Ottawa National Forest 21 17 R1% 2 Clark-n, Thousand Is.
1sle Royale National Park g8 3 63% 1 Puncan Bay-west
L.ake Superior State Forest 6 3 30% 0
Northern Lower Peninsula 4 4 100% i Clam
Michigan Subtotal 56 39 0% g 14%
Minnesota
Voyageur's National Park 22 9 41% Q
Grand Rapids/Other 11 6 55% 1 Wabana-lower
Minnesota Subtotal 33 15 5% 1 3%
New IHampshire 3 Q 0% Q
Ontario 27 4 15% 0
Wisconsin
Turtle-Flambeau Flowage 19 7 37% i North Bome
N. Highland State Forest/Other 62 43 69% o French, Indian, Lumen,
Wiscosin Subtotal 81 50 62% J 7 11% Jag, Nineweb, Razorback
TOTALS 197 104 (53%) 18 (9%)

*This docs nol include tlerritenes for which one or mone adults were known to be dead before the spring of 1993,
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The number of different territories that at least one loon has been banded totais 197 {Table 39). The greatest
concentration of territories with banded birds is the 3-county area in northern Wisconsin (62). An unportant part of the
banding program is to get each mate 1n a pair banded. A color-marked pair provides much more information oa loon
ecology than the marking of one individual. The number of territories with both sexes marked is 104 and of these 18
territories have 3 adults marked. Michigan (47) and Wisconsin (57) have a Jarge sample size of territories with at least
2 adults marked. The more than doubling of the number of femitories with 3 adults marked {8 10 1992 and 18 in
1993} is due to the further findings of mate switching and helpers as well as revisiting territories that have an unbanded
bird replacing a previously captured one. The missing birds should not be categorized as mortality; the Clark Lake-
north territory in the Ottawa National Forest is a good example. in 1991, the female and male were banded. The
female did not return in 1992, but the banded male patred with a new female, produced a chick, and she was banded. In
1993, the 1991 banded female retumned and attempted to nest with the banded made, the 1992 banded female was not
observed in 1993, A similar sitnation happened on C-3 Pool the Seney NWR in 1992 (Table 9) and on Frenchman
Lake in the Hiawatha NF in 1993 {Table 17}.

All captured foons are weighed. The weights of adults provides a reliable method of sexing. Measurements
from Michigan and Wisconsin loons in 1990 and 1991 showed that 94% of the adults can be reliably sexed by weight
(Bvers 1991). The main assumption used for sexing adult 1oons is that only the male yodels (Mclntyre 1988). During
and after capture, the adult male typically gives 4 yodel call thereby confirming the sex of the captured individual. The
1991 results {Michigan and Wisconsin adults) also showed that 94% of the adults weighing less than 4,000 grams were
fomales and those over 4,300 grams were males. Loon pairs exhibit a strong sexual dimorphism, averaging 931 +/-
382 grams (n=121) (Table 40). This trait of the male always being larger than the female provides another reliable
reference for sexing adult loons (if both members of the pair arc captured). The weight differences within a pair tend to
be greater as one moves from west (Minnesota) to east {Ontario) (Figure V1), There is only one case of a male not
being larger than a female; the Rat Lake pair of the Turtle-Flambeau Flowage, Wisconsin both weighed 4,000 g.

Table 40. Summary of weights {grams) of Common Loons by regton and sex, 1990-93.

Range of Mean of Range of Mean of Difference within pairs
Location Male Wt Male Wt Female Wt, Female Wt Range Mean
Omtario 4470-5440 49274/-272 3360-4030 3595+/-306 1070-1660 1326+/-241
{n=14) (n=14) {n=8) (n=8} {n=5) (n=5)
Eastern U.P/ 4400-5400 4786+/- 246 34304425 3756+/-254 535-1800 1097 +/- 364
Northern LP {n=26} (n=18) {n=20} (n=20} (=19) {n=19)
Ottawa N.F./ 4000-5390 4596+/-280 3325-4003 3663+/-225 0-1880 915+/-391
Wisconsin {n=87) {(n=02} {n=93} (n=93) {n=77) {(n=77)
Isle Royale 39504870 4403+/-355 3190-3710 3519+/-165 500-1300 877+/-384
{n=06) (n=5) {n=7) {n=7) {n=5) {(n=5)}
Minnesota 39204820 4309+/-243 3145-3840 3480+/-167 47G-1420 8i18+/-317
(n=25) (=16} {n=21) {n=21) {r=15) {n=15)
Great Lakes 3920-5440 4607+1-321  3145-4425 3638+1-235  0-1880 931+/-382
{11=158) {(n-1358) {n-149) {n=149 (n=121) in=121)

Figure 6. Mean weights for male and female loons in the Great Lakes Region, 1991-93,
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jn 1993, the larger sample of weights continue to show the reliability of sexing adult looas by weight alone,
however the geographic variability known in the loon begins to show east and west of Michigan. In Minnesota, the
mean weights of adult loons were lower than any other study site and were particularly apparent with males (4,309 g
versus the Great Lakes Region mean of 4,607 g) (Table 40}. [sie Royale toons had mean weights more than those in
Minnesota but less than individuals in northern Wisconsin and east through Michigan. Ontario adult males and females
had the highest mean weights within the Great Lakes Region. From a sample of 68 pairs that were banded and weighed
during the same night of capture, the male weighed more than the female in every case: averaging nearly ,000 g more
(Table 40y, Larger sample sizes will provide more definitive trends in geographic and gender weight trends. Expectediy,
there are variations in the weight of individuals over time (even during the same season). The annual weights of same-

individual loons that raise chicks can vary up to 395 g and average a difference of 135 +/- 107 g (Table 41).

Table 41, Summary of recapiured adult Commeon Loons and their respective weights, 1990-93.

General Locale Temtory Sex First Banded Recapature Weight
Date  Weight Date Weight Differcnce
Antrim Co. Intermediate Male 6/28/91 4,870g &6/20/92 5,120 + 250
Grund Rapids Arca Wabana-lower Male 7/30/92 4,770g BIT/93  4,800g +30
Hiawatha NF Bunting Female 7/18/90 3,7%0g 7/2/91 3,570g - 220
Hiawatha NF East Lake-northeast Male 742690 4,420g B/13/92 4,110g - 310
Hiawatha NF Frenchman Male-2 8/8/91 4.665g 6/21/92 --
Hiawatha NF Frenchiman Female 777791 3,655g &6/21/92 3,620z - 35
Hiawatha NF Little Round Female 6727492 3,520g T/16/93 3.415g -115
Isle Royale NP Duncan Bay-west Male 8/3/91 4,010g 8/13/92 4250g ~+ 240
Isic Royale NP Tobin Harbor-Boys Is. Male B8/12/52 4,555 8/1/93 4.575g +20
Lake Superior SF S. Manistique-Wolfl Bay Female 6/25/92 3,520g /18193 3,675g +155
Lake Superior SF S, Manisbque-Woll Bay Male 6125192 4,660 TI18/93 4,590 -70
Northern Wisconsin Rills Male FI12491 4,350 VI5/93 4,465g +115
Northern Wisconsin Bills Female 78192 3,680g W5/93 3.680g O
Northern Wisconsin Flannery/Velvet Male 7120492 4,790 T17/93 4.600g -190
Northern Wisconsin Hemlock Male 719792 4,600g 7/4/93 4600z O
Northem Wisconsin Indian Male FI24/91 4,335 V20/93 4,300 -35
Northern Wisconsin Tag Female 8/16/91 3,625g T7/18/92 3.480g - 145
Northern Wisconsin Jap Male 7726192 4,555g W22/93 4.850g +295
Northern Wisconsin Litile Bearskan Male FI10/51 4900 72/92 4,660g - 240
Northern Wisconsin Pardee Female TLIL/92 3,665g 21193 3,700p +35
Northern Wisconsin Rarorback Female TIL5/9Y 3,725 7293 3.860g +135
Northern Wisconstn Shallow Male 719792 4375z T7/4/93 4,100g -275
Northern Wisconsin Sugar Maple Male 7/25/91 4,320 W21193 4300g -20
Northern Wisconsin Sunset Female 15192 3,675 W14/93 3500 -175
Northern Wisconsin Washbum Male Ti9491 5,390 Ti3/92 4,995z - 395
Northern Wisconsin Whitefish Male T124/91 4,385 12153 4.250g -135
Northern Wisconsin Wilson / Deer Female 718491 3,730g 7/12/92 3,510g - 220
Otlawa NF Clark-north Male 720/81 4,520g T/10/92 4,525 +5
Ouawa NF Clark-southwest Male 7/19/91 4,635 7/10/92 4,610g - 25
Ottawa NF Clark-southwest Female Ti19/91 3.830g T10/92 3,750 - 80
Ottawa NF Langford/i. Langford Female TIH92 3,575 /2193 3375 -200
Ottawa NF Langlord/L. Langford Male 122791 4,500 6/27/93 4,690 <190
. Oilawa NF Little Oxbow Maic 92 - 6/26/93 4,480¢
Ottawa NF Long Male 1991 4,750 749192 5090g + 340
Ottawa NF Long Female 7122/91 3,540g 7/4/92 3,700g + 160
Ottawa NF Long Male 79192 5,090g 6/26/93 5,050p -40
Ottawa NF Long Female 74792 3,700g 6/26/93 3,790g +90
Sency NWR B Pool-south Male T418/89 -- 747190 4,950¢g
Sency NWR B Pool-south Male 7/18/89 -- 6/26/9]1 4,550¢g
Seney NWR B Pool-south Male TI18/8% - Tl 4,660
Seney NWR C-3 Pool Female 123489 - TI20/90 3,775
Sency NWR E Pool-cast Female 16/90 - 7124192 4,425y
Scney NWR E Pool-cast Male 24/92 5,015 7/8/93 4970z -45
Sency NWR G Pool Male FI10/88 — T410/90 5,4060g
Turtle-Flambeav Flowage  Narmows Malc Ti6/92  4,570g T/9/93 4.510g -60
Voyageurs NP Rainy-Dryweed Is-Tango  Male 814792 4,465g B8/10/93 4,500g +35
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Summary of Behavioral Efforts

The combined effort for gathering behavioral information through time activity budgets fotaled 715 hours (81
hours durtng the pre-nesting period, 316 hours during the nesting period, and 318 hours during the post-nesting period)
(Table 42). The three 1993 sites include the Seney National Wildlife Refuge (year 4}, Ottawa National Forest (year 1),
and isle Royale National Park (year 2). Methodoelgies for cach site and each year are based on Evers (1993). Three
years of data at Seney National Wildhife Refuge (NWR) are summuarized in Table 13. Jim Pasruk, Ari Davila, and 21
Earthwatch volunteers gathered the behavioral information at Seney NWR. In addition to the baseline data annuaily
gathered through time activity budgets, more specific questions were mvestigated including the comparison and
chronology of chick and adult foot waggling, role partitioning and food preferences dunng the chick reanng period, and
sexual patterns in incubation strategy.

Jay Mager spent 490 hours quantifying the time spent by breeding loon pairs in the Ottawa National Forest
{NF){424 hours are summarized 1 the table). Observations were made between 0500 and 2100 each day from 30 May
to 4 August, 1993, Parental care was observed from the beginning of incubation to 6 weeks after hatching for 8
different farnilies. At least 4 families were observed at one time during different stages of the breeding season. Ted
Gostomski monitored 3 breeding pairs for 56 houss on isle Royale National Park (NP): Tebin Harbor-Emerson [sland,
Tobin Hartbor-Moose Point, and Lane Cove. These territories and ali others with marked aduit loons are on Lake
Superior; most are within the protected coves formed by the island's topography.

Human disturbance 1s minimal at each site, although there are potential influencial activities on Tobin Harbor
territories in Isie Royale NP and for a few of the 8 lakes in the Ottawa NF. The differences in time spent foraging
between Seney NWR and Isle Royale NP in 1992 were tramatic during pre-nesting (74-82% in Seney and 8-12% for
Isle Royale) {Evers 1992). In 1993, these difference were not as apparent (32-44% in Seney and 30-33% for Isle
Royale) (Table 42). However, as in 1992, the time spent chick rearing for adults (i.e., primarily divieg and catching
prey) was again more for Isle Royale (31-48%) than Seney (12-22%). The water gquality and prey availability are vastly
different between the two sites and may explain some of these perceived differences. Although not quantified, the water
column is extremely turbid at Seney and is very clear in Isle Royale. Seney adulf loons primanly prey on brown
buithead, which typically reside within vegetation and are bottom dwellers, whereas Isle Royale coves are filted with
schools of young lake herring (Cisco ardeii ) and provide ample prey for adult Joons. Since loons are visual huaters,
schooling fish in a clear water column are probably more efficiently captured than bottom dwelling fish 1n torbid water.
The differences between sites for time spent rearing the chicks is also refated to prey avaiability, but in a different way.
The shallow pools at Seney are actually ideal sites for raising foon chicks. The ambient water temuperature is
relatively warm and shiners, minnows, darters, and invertebrates (e.g., Odonate larvae) abound. The Lake Superior
waters sirrounding Isie Royale have a comparatively much reduced faunal diversity. Therefore, adults on Isle Royale
spend more time searching for suitable prey to provide chicks (which also probably have a higher catone intake need 1o
maintain their body temperatures) than aduits at Seney.

Preening times ranged from 3-10%, averaging 6.4% of time spent throughout the breeding cycle (7.6% 1n
1992). For 1992 and 1993, the amount of time spent on the nest by the male averages 47.5% +/- 13.0% (range 29-
61%) and for the female averages 57.5% +/- 12.6% {range 45-79%). The average difference between the pair for nest-
sitting duties is 16.3% (n=0).

Table 42. Comparison of daily time-activity budgets (% time) of Common Loon nesting pairs at Seney NWR (SE)},
Ottawa National Forest (O7T), and [sie Royale (IR) in 1993,

Pre-nesting Nesting Post-nesting

Male Female Male Female Male Female
Behavior SE, OT, IR SE, OT, IR SE. OT, IR SE, OT, IR SE, OT, IR SE, OT, IR
Foraging 32, -, 30 44, -, 33 40, 28, 10 23,23, 18 25,28,6 28,23, 6
Resting 17, -, 17 14, -, 20 5,5,12 2,10, 1 45, 33, 31 23, 38, 35
[.ocomotion 42, --, 41 38, -, 41 6,06, 10 3,5, 13 10,12, 25 3,10, 8
Preening 5, --, 10 5 -- 4 5, 8,0 5,10,7 5,10, 7 5, 11,3
Nest-sitting - - 41, 56, 61 64, 51, 58 - -
Chick-rearing - - - - N 12,15, 31 22,15, 48
Other 1, -2 1,--,2 1, 1.1 1,1,3 2,1,0 2,2,0
# of territories 2,—- 1 2.4,3 2,4,1
# of bours 70, -, 11 100,177,39 65, 247, 6
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Unlike 1992, time activity budgets were not developed for the Turtle-Flambeau Flowage, although social
tnteractions and daily movements were observed for the Flowage as well as the 3-county northern Wisconsin area as
part of a study involving 18 focal loon territories (Table 43). Dr. Walter Piper and Dr. Michael Meyer are leading this
investigation and were assisted by Eric Witham, Tim Larsen, Jerry Hartigan, and Jiin Woodford.

Table 43. Summary of 18 focal loon ternitories in northern Wisconsin, 1993,

Location Terntory Laxcation Termitory
OneidalVilas Ceounties Alva Turtle-Flambeau Flowage Horseshoe Bay-south
Langley/Vicks Murrays Landing
Little Bass * Narrows
Little Bearskin North Bonies
Lumen Spnngstead
McDonald Teal Bay *
Moon *
Muskie
Shallow
Soo
Sunset
Washbum

in 1993, part of the bloed sampling protocol included the preservation of red blood cells in solutions
{Phosphate-buffered saline or PBS and Longmeyer) that would provide needed material for extracting nuclear DNA.
Samples were gathered on each of the loons that had blood drawn. This year's emphasis was to investigate the
parentage of chicks through DNA fingerprinting. Samples were taken from both adults and at least one chick from 12
loon families in 1993: (1) Wisconsin termtories include Big Martha, Windowpane, Cunard, Indian, Kathan, Nineweb,
Jag, Mosquito, Bills, and Razorback lakes, (2) the Michigan territory includes South Manistique - Wolf Bay, and (3)
the Minnesota territory ncludes Wabana-Buhelia Bay. Analysis of the DNA samples are currently being made at the
National Zoological Park, Smithosonian Institution, Washington, D.C. by Dr. Walter Piper using procedures
developed by Rabenold et al, (1990), Preliminary results trom 1991 samples {from Isle Royale) and initial finding of
1993 samples indicate that the adults found with the chicks at the tisue of banding are their putative parents.

In 1994, the effect of non-breeding adult intruders (tloaters) on the stability of pair bonds and the reproductive
success of marked territorial pairs of loons will be examined. The two major goals will be to estimate the pepulation
of non-breeding adults through systematic censusing and behavioral observations within the focal study area (near Eagle
River, Wisconsin} and {o examine the impact that the intrusions of floaters might have on the stability of pairs and
reproductive success.

37



Summary of Population Ecelogy Efforts

The main purpose for this program 1s to investigate the population ecology of the Common Loon using a
landscape ecology approach; the adult minimum survival rate or annual return rate 1s a key component. This year
marked the second year with a significant sample of potential returnees, This year's results show an overall 75% (246
of 328) return rate for marked adults (Table 44). The 1993 Michigan return rate (77 %) was shghtly lower than the
1992 rate of 80%, while the Wisconsin rate was 4% lower than 1992. The Seney NWR (95 %) retum: rates continue to
be higher than the average and is closely followed by Isle Royale rates. Both sites have munimal human disturbance.
Less protected sites with associated higher human intrusion potential (e.g., Turtle-Flambeau Flowage) have Jower
return rates. Minnesota rates are comparatively low and probably reflect less intensive observational eftorts.

Table 44. Adult minimum survival rate {annual return rate) for banded Common Loons, 198%-93.

Study Site

Y ear TOTAL #
1988 1989 1990 1991 1992 1993 of retums
MICHIGAN (total) 111 515 Bi11 43/54 65184 1221155
(100 {(73%) (80%) (77%) {79%)
Ottawa National Forest 16 12/16 27134 39750
(75%)  (19%) (78%)
Hiawatha National Forest 3 213 6/9 6/11 14/23
67%) (66%) (55%} (61%)
Sency National Wildhife Refuge 1 1/1 515 6/8 10/10 14414 36/38
(00 (100%y  (75%)  {(100%) (100%) (95%)
1ste Royale National Park 9 919 8/10 17/19
(100%) (80%) {89%)
Lake Superior State Forest 4 2/4 5/8 T2
(30%) (B3%) {58%)
Antrim County, Northern L.P. & 416 517 913
O7%)y (71%) (69%)
MINNKESOTA (total} 28 17128 17128
(61 %) (61%)
Voyageurs National Park i8 11/18 Li/18
(61%) (61%)
Grand Rapids Area, [tasca Cousnty 10 6/10 6/10
(60%) {60%)
WISCONSIN (totab) 35 28135 61184 89119
80 %) (73%) (75 %)
Turtie-Flainbeau Flowage 7 57 13/19 18/26
(T1%) (08%) (69%)}
Northern Wisconsin 28 23428 48/65 T1/93
(82%) (74%) {16%)
Totalivear 111 518 8111 71189 143i19%6 2281302
(100%) (100%) (73%) (80%) (73%) (75%)
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Even though there are 53 adults that did uot retum the year after being banded, their disappearance can not be
construed as mortality. In acarly all cases, the non-retuming mate or pair (e g, Wabana-upper territory} are replaced by
another adult. The new pair bond does not necessarily require an entire season to form; in 1992 10 of the 14 ternfories
(71%) that included & new adult produced chicks. Therefore, an excess in the leon's breeding population appears to be
currently filling in any gaps that are created by mortality or non-returns. There are 3 cases of individuals returning after
missing for one year: C-3 Pool female in Seney NWR, Clark [ ake-north first banded female in Ottawa N, and the
Frenchman Lake first banded male 1n Hiawatha NF. Other study sites rarely have the intensity of observations that
charactrize Seney NWR. Although nesting loons apparently are highly site fathiul to their breeding territory, there are
4 cases proving that this fidelity does not necessarily happen each year and throughont the breeding season. Therefore,
territories need to be monitored regolarly throughout the nesting season {the months of May and June) to confirm the
absence of a color-marked adult.

The quick replacement process may be due to a high degree of inter- and intra-year mate switching; a possible
reproductive strategy that occurs whether or not a mate returns. This rapid mate switching does frequently oceur in
birds (Pimkowski 1977, Nolan 1978, Harris 1979, Wunderle 1984) and is only now being proven for the Common
Loon. The trigger for mate switcking in loons appears to be a nest failure. There are 11 known cases of mate
switching since 1991. They have occurred in three widely-scatiered populations and in three different types of loon
territories: on large lakes with many nesting pairs (partial), with pairs that use several lakes for foraging during the
breeding season {multi), and on lakes supporting one nesting pair (whole). The following describes the occurrences of
within- and between-year mate-switching. A conservative estimate of the incidence of rapid {within-season) mate-
switching is 20%.

Seney National Wildlife Refuge, Michipan

1. D-Pool: Type of temtory: whole  Type of Paining Bond: 1 {emiale and 2 males

Situation: The 1989 marked female (F1) returned in 1990, she produced 2 young on her third nesting attempt, this male
{M1) was banded. In 991, F returned to her territory, M1 was never seen on D-Pool but did retirn and was found on
adjacent Upper Goose Pen Pool and was last seen in late May. An unmarked male paired with F1 for the entire breeding
season. No nesting attempts were observed. In 1992, M1 retumned to D-Pool and nested with FL, their nest failed on 25
May and M1 was last observed on 1 June. In the morning of 3 June, an unmarked male was observed with the female.
This male paired with the color-marked female; the pair began constructing a nest va 5 June and were incubating on 12
June {this nest also fatled). After | June, the color-marked male was pot reobserved , while the unmarked male remained
on territory with the femate through late July. The F1 and M1 paired, nested, and produced 2 chicks on their second
nesting attempt in 1993,

2. C3-Pool: Type of territory: multi  Type of Paining Bond: 2 females and 1 male

Situation: The 1989 marked female (F1) retumed in 1990 and produced 2 ¢hucks. Tn 1991, F1 did not return fo this
territory or to the refuge. An unmarked male returned and paired with an unmarked temale, 2 young were produced and
the female (F2) and male (M1) were banded. In 1992, F1 and F2 retumed to the C3 Pool territory as did M1, The
male was seen paired with each fernate and a third unmarked female on different dates from 18 to 25 May (but never
with more than one female at the same time). By 26 May, the first color-marked female was paired with an unmarked
male on the traditional C-3 terntory. The second color-marked female and color-marked male were observed as a pair
on neighboring Marsh Creek Pool. The three color-marked Ioons from C-3 Pool were afso seen frequently interacting
with other unmarked loons and visiting the neighbonng pools (C-2 and Marsh Creek). In 1993, the F2 remained on
C-3 Pool and paired with a new male (banded 1n 1993) and produced 2 chicks. F1 retumed but changed territones and
paired with a new male on C-2 Pool and the returning M1 also switched territories to T-2 East but remained unpaired.

3. G Pool: Type of territory: whole  Type of Painng Bond: 2 females and | male

Situation: In 1988, the male was banded and bas retumed every year since (5 years). The F1 mate was banded 1n 1990
but was found dead that winter. F2 was banded in 1992 on E Pool-west territory {G Pool M1 and F2 were forced to
this pool after a spring drawdown on G Pool}. In 1993, M1 was observed on the pool within 1-2 days after ice-off.

2 returned 2 days later but was displaced by an unmarked female after 3 weeks of aggressive displacement displays
between the trio. F3 was banded i 1993 and produced 2 chicks, F2 left M1 and palred with one of the chicks banded
in 1987 or 1988 and remained on her 1992 territory (E Pool-west).
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Northerir Wisconsin

4. Moon Lake: Typeofterntory: whole  Type of Pairing Bond: 1 female and 2 males
Situation: M1 and Fi both retumied 10 1993 {both banded in 1992), attempted to nest but failed twice, M1 deserted the
territory in early July. The banded female remained and was repeatedly seen with an unbanded male.

3. Jag Lake: Type of territory: whele  Type of Pairing Bond: 1 femake and 2 males

A subsequent check found a pair nesting; the male (M2} was unmarked and would have had to replace the first male by at
least | June. Later, the capture team caught the 2 adults with the 2 chucks, Fi was present and M2 was banded. The
return of the Jag Lake male banded in 1993 15 suspect since it was recorded dead in Alabama on 22 April. Either a band
was read wrong on Jag Lake {which would mean a territory switch for a nearby male} or the band number reperted from
the wintering grounds was incorrect. M2 returned in 1993 and paired with an unbanded female. The female and chick was
banded m 1993.

6. Little Bass Lake: Type of territory: whole  Type of Pairing Bond: 1 female and 2 males

Situation: TFhe Little Bass M1 (banded in 1991) and F1 {banded in 1992) both returned 1n 1993, After the first nest
failure on 28 May, M1 was replaced by an unmarked male. This male copulated with Fi. An unmarked male remained
with the F1 for the remander of the summer. No further nesting was attempted.

Turtle-Fiambeau Flowage, Wisconsin

7. North Bonies: Type of territory: partial  Type of Pairing Bond: 1 female and 2 males
Situatien: The male (M1) and female (F1) were banded on 4 July 1992, 2 chicks were produced by this pair.
Subsequent daily observations were made and behaviors quantified. In late July, I visited the family and found F1 but
the mate was unmarked and was helping feed and protect the 2 chicks. That night, the chicks were captured but the
aduits could not be approached. Immediately adjacent to this territory a lone male (M2) was easily captured and banded.
Although this male was not observed with the chicks 1ts nocturnal behavior strongly suggested it was involved with
chick rearing. Later observations showed M1 and M2 to be sharing chick rearing duties (but never at the same time).
M1 and Fl returned and attempted to nest. M2 was not observed m 1993.

5. Teal Bay: Type of territory: partial  Type of Painng Bond: 1 female and 2 males

Situation: The 1991 banded male returned in 1993 and paired with an unmarked female. M1 disappeared between late
May andl early June after 4 nest fatlure. The female repaired with an unmarked male.

9. Isle Royale National Park, Michigan, MecCargo Cove:

Type of terrttory: partial - Type of Painng Bond: ] female and 2 males
Situation: The male (M1) and female (F1) were banded in 1991, In 1992, both returned and attempted nesting but
failed between 5 and 25 June. This color-marked male was replaced by an unmarked male that was observed copulating
with the color-marked female on 23 June. This pair subsequently nested, laid two eggs, but faled. fn 1993, F1
returned, patred with an unmarked male. M1 was not observed in 1993,

10, Hiawatha National Ferest, Michigan, Frenchman lLake:

Type of territory: whole  Type of Painng Bond: 1 female and 2 males
Situation:. The male (M1) and female (F1) were banded in June of 1991, but the chick was too young. We returned on
8 Aungust 1991 to catch the chick but not the parents. When finding the family the chick was captured and the
attending aduit was found to be unmarked. We captured thus male (M2) and banded it. Subsequent checks that susmmmer

(2) found M1 and F1 with the banded chick but not M2. In 1992, M2 and F1 returned, nested, and produced } young.
M1 was not seen in 1992,

11. Ottawa National Forest, Michigan, Little Duck Lake:

Type of territory: whole  Type of Pairing Bond: 1 female and 2 males
Situation: The male {M1) and female (F1) were banded 1n 1991; they produced 1 chick. In 1992, Fl retumed but the
status of the male {(marked or unmarked} could not be determined during the first observation visit 1n early June. In
mid july, frequent visits including a full day of observations showed F1, M1, and an unmarked male on the iake. The
unmarked male was obviousty pair bonded with the female and was observed actively pursuing M1 for several hours;
whenever the unmarked male reached M1, there would be intensive surface fighting (bill jabbing, hitting with upper
breast, and wing thrashing}, underwater chases, or the escape of M1 always being pursued by the unmarked male. M1
was never seen close to Fl, the unmarked male always thwarted the advances of M1. During this time, the female
spent most of her time feeding, being followed and closely watched by the unmarked male,
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A total of fourteen recoveries have been made ontside of the banded loon's territory, 12 of these have been
outside of the Michigan-Wisconsin-Minnesota-Ontano study sites (Table 45 and Figare 7). This very high retumn rate
15 attributed to the size and conspicuousness of the loon, wide recognition by the general public, regular and frequent
patterns of mortality {particularly in winter), and public solicitation of recoveries. The 14 recoveries of birds banded
prior to the 1993 banding season represents 3.41% of the 410 banded loons that could be reobserved (3.35% in 1992),
An addstional 4 adult foons {all males) have been recovered near their breeding territory, three are known to have died.
Of the 18 loons recovered afier their initial banding, 10 were banded as adults (8 males, 2 females) and 8§ as Juveniles.

Table 45. Recoveries of Common Loons banded between 1987-1993.

Location handed/ Date AgelSex Location recovered (at-long) Recovery date Status
band number Banded

Loons Recovered in 1991

Seney NWR - G Fool T-10-90G aduit / female St. Augustine, Fi, (294-0811) 1-6-91 dead
{618-111-14)

N. Wisconsin - George  7-22-91 juvenile Marco Island, FL (255-0814) 11-29-51 dead
{758-181-15)

L.. Superior St -Kennedy 8-11-91 adult / male Cleveland, OH (413-0813) 12-9-9] dead®
(758-781-74)

Loons Recovered in 1992

Tu-FL Flow. -Fisherman 7-14-91 adult / female Sand Key Island, FL (275-0825%) 1-7-92 dead
(618-111-64)

Ottawa NF - Redboat 7-21-91 juvenile Melbourne Beach, FL (280-0803y  1-10-92 ead
(758-781-08)

N. Wisconsim - Jag 7-791  adult { male Gulf Shores, AL {301-0874) 4-22-92 ¢l
(618-111-77)

N. Wisconsin -Washburm 7981 juvenile North Beach, NJ {393-0740) 7-19-92 alive
(GIR-111-47)

Ottawa NF - Thousand 1s. 8-15-92 juvenile Cape Hatteras, NC 8-15-92 alive
{758-781-43)

Ottawa NF - Clearwater  7-3-92  adult / nale Menonunee, M1 (450-0873) 10-16-92 (el
(758-781-83)

Antrim Co. - [ntermediate 6-28-91 adult / male Long L., Grand Traverse Co., ML 12-31-92 alive

Loons Recovered in 1993

Isle Royale NP - Five 8-3-91 juvenile Surt City, NC (342-0773) 3-15-93 chead
Finger Bay (758-781-60)

Ontario - Sharbot s, 7-28-92 juvenile Callzhan, Fi. (303-0814) 3-21-93 dead
(838-147-84)

Hiawatha N¥ - East L.-ne 8-13-92 juvenile Oak Hall, FL {285-0805) ©6-12-93 ceacd
(838-130-9¢)

Ontario - Sydennam-Eel  7-31-92 juvenile Corolla, NC (362-0754) 7-15-93 alive
{838-147-92}%

Hiawatha NF-East L.-nw 7-14-93  adult / male East L., Mackinac Co., M} 8-1-63 dead™
(838-148-55)

Ottawa NF - Clearwater  7-28-93 adult / male Thousand Is., Gogebic Co., Ml 8-14-93 deat
(B3R-145-84) :

Ottawa NF - Snapjack 7-12-92 adult / male Snapjack L., Gogebic Co., Ml B-18-93 dead*
(838-150-03)

Ottawa NF - Long 7-19-91 adult f male Litfle Bay de Noc, Deita Co.,, MI 10-30-93 dead*

{618-111-94)

* parcass recovered and analyzed at Michigan State University {necropsies done al MSU and the Minncsota Zoo)
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Only 5 chicks are known to have died after their banding and hetore fledging trom their natal lake (Table 46).
Maost territories that are targeted for banding are rechecked especially in Wisconsin, lsle Royale NP, and Seney NWR.
The capture and banding effects on chicks before fledging are negligible.

Table 46. Summary ot banded Common Loon chicks known 1o have died before tledging.

Location banded Band number Daate banded Recovery dafe Comments

N. Wisconsin-Lumen 618-111-52 'a.’- 1G-91 unkuown | of 2 chucks died, chose smallest

Ottawa NF - Langford 758-781-17 7-22-91 8-14-91 {arge abdominal laceration present
when captured, found on shore

N. Wisconsin-Indian 758-781-39 7-28-91 unknown none

N. Wisconsin - Muskie  838-130-05 7-16-92 72392 Large abdominal trama, probably

from a large fish

Ontario - Barrette 838-147-73 7-22-92 12-8-92 none

Figure 7. Distribution of breeding season study sites and known recovery locations and suspected migration patterns
for the Common Loon.
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Lite Cycle of the Great Lakes Common Loon
(mterpreted from § years of data collection)

One or two loou chicks hatch from 140-160 gram eggs tollowing a 26-28 day incubation from both parents
{(48% of the male's tinne, 58% of the female's time). An adult Toon pair's first nesting attempt produces chicks between
nnd and fate June. After the adults’ first nesting attempt, at least 20% of the males desert the breeding territory and are
replaced by another male that will form a pair bond and may nest with the original female. Some cases of rapid mate
switching mvolves 2 females and one male. Nearly 50% of the pairs renest (usually within 2 weeks after a nest
failare}, and some individual birds may attempt to nest 3 bmes {although mate switching probably occurs in these
cases). Generally, an established pair produces fledged chicks every third year. The chicks grow through two downy
plumages, the first plumage of black down is pushed out between 10-14 days of age. The brown downy plumage is
replaced by juvenile contour feathers beginning around 4 weeks. The juvenile body plumage molt is nearly complete
by 6 weeks and the flight feathers are nearly complete in 10-11 weeks. Family units typically remain intact through
mid-September or until the juveniles can tly. Breeding pairs that are unsuceesstul begin to wander from their ternitories
beginning in mid july. Sometimes one of the pair will remain through September while the other mate leaves 1-2
months earlier.

Most adult loons move to the Great Lakes and congregate in flocks until early November, although some
rematn through the winter (mmost of these are probably impred). Loons continue to move around on the Great Lakes
sometimes fornung movement patterns that peak in September. The general pattern 1s an east to west one. Young-of-
the-year begin to ammive on the Great Lakes in early September, most teave their natal lakes by mid October and are
observed moving with adult loons along the Great Lakes shorelhines. Adult loons begin to molt by mid September
{begianing on the chin and throat) and most are 1n complete basic plumage by mid October: all are by the begmning of
November. Most of the Great Lakes population migrates east to Chesapeake Bay, arriving in late October and early
November. Paut Spitzer has ligked the foon's arrival and stopover times with the availability of menhaden (Breveorria
ryranaus ). Specifially, loons move from Lake Superior and northern Lake Micligan te Lake Huron and leave Georgian
Bay, crossing to Lake Ontario. Another overland route is taken from Lake Ontario through the finger jakes of New
York south toward the Chesapeake Bay. Prelinunary counts by Bill Evans, stationed on the south end of Lake
Cayuga, have shown thousands of loons (around 5,000 in 1992 and 8,000 in 1993) moving 1-3 hours after sunnse
through the area from late October through early November. Peak numbers of over 1,000 1n a day occar ahead of
northerly cold fronts (usually the first few dayvs of November)., Another probable fall augration route for western Great
Lakes loons is across the Missippit River watershed to the Guolf of Mexico.

By late November loons are moving south and dispersing along the scuthern Atlantic shoreline. Some
mdividuals continne, dispersing to the Gult of Mexico shoreline of Flonida, In ate January, the adult foons begin a
complete molt including a simultaneous remugial modt; it lasts through carly March. Adults maintain territories
during their flighttess period while subadults (1/2 to 2 1/2 year olds) aze not as temforial: subadults do not start the
complete molt untif June. Adult loons move from the shores of Alabama and Florida in mid March arniving in the
southern Great Lakes Region at ice off 1in mud to fate March.

The northerly progression continues as lake 1ce thaws, Adults arrive on ternitory in mid to late April; Toons
arrive as soon as the ice clears. Males arive first or simultaneously with females. Peak mgration at Whitefish Pomnt
is the first week of May; this follows the establishment of loon pairs on Michigan territories. The annual return rate
for adult loons is 75%. This is a minimal sinrvival rate since some adults return after disappearing for one year (3
cases). Nearly all loons (98%) return to their same territory (there are only 4 known cases of terrifory switching,
n=197 territories with banded loons). Upon arnival, 2-3 weeks are spent foraging and establishing territorial and pair
bonds.

Most subadulis remain on coastal waters for three winters. Durning their mid-summer molt (June through
Augaust) they are found from New Jersey south to North Carolina and Flonda (some climb to shore to dry their new,
not yet fully oiled feathers). Some subadult loons return to the Great Lakes (1%) and remain through the suminer. In
the second summier, their molt occurs earlier than the year before, and by thewr thard summer they molt into the
alternate plemage by mud May and migrate norih to their natal fakes i early to mid June. Upon arrival, the subaduits
may pair with an established bird or remain in an uncceupied territory until late June or early July and then disperse to
Lake Michigan of Superior. Each year the subadult returns it remains on its breeding territory longer, and spends fess
time on the Great Lakes (where 400-500 {oons are killed each year by comnercial fishery nets). At 3-7 vears it is
reproductively ready to defend a territory, pair bond, and attempt to nest. .
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SUMMARY OF ENVIRONMENTAL CONTAMINANTS EFFORTS
by Dr. Michael W, Moyer aind Sara M. Thompson

A mass bafance study of mereury {Hg) in aquatic systems indicated that a significant portton of Hg found in
fish 15 of atmospheric and anthropogenic origin (Rada et al. 1989). An analysis of lake sediment cores i Mimneosta
and Wisconsin ndicates that the current rate of mercury deposition into reglonal lakes is 3-4x greater than it was in
1850 (Swain et al. 1992}); important sources of atmospheric Hg are fossi! fuel combustion, municipal water
incineration, and industrial processes. it has also been deterniined that aquatic biota from low pH, low alkalinity lakes
receiving increased mercury depostion are more likety to broaccumulate Hy than biota from neutrat/alkaline pH lakes.
This is reflected in the strong inverse relationship between the pH and atkalinity of lakes in northern Wisconsin and the
mercury content of piscivorous fish {Cope et al. 1990; Lathrop et al. 1989). Because of the highly toxic effects of
methyl Hg, concern has been expressed that piscivorous wildlife inhabiting low pH lakes may be exposed to toxic
levets of methyl Hg in their prey (Wiener 1987, Scheuhammer 1991).

The low pH, low alkalinity lakes of the northern U.S. and Ontario are important nesting habitat of the
Common Loon. During nesting and brood rearing (April-September) loons consume nearly al! of their prey (mostly
fish) from these waters. Therefore, loons inhabiting these takes are at risk to merucry bioaccumulation and there 1s
evidence that this may lead to reduced reporductive potential. lmpaired Common Loon productivity was related to the
consumption of mercury-contaminated preyo n the Wabigoon/English River system in Ontario, Canada (Barr 19806). 1t
is known that loons nesting in Wisconsin are exposed to prey with levels of mercury wiich Barr (1986) determined
was associated with impaired reproduction {WDNR, unpubl. data). To investigate whether mercury exposure poses a
health risk 1o loons nesting in the northcentral U, the Wisconsin Department of Natural Resources has undertaken
an intensive investigation in northern Wisconsin to 1) investigate the relationship between lake water chenmstry and
oo mercury expaosure, and 2) to deteninine whether loons with greatest mercury exposure exhibil toxie effects {i.e.,
reduced survival or breeding success). Additional adult and juvenile loons have been captured i Minnesota, Ontario,
and Michigan. Tissue (blood and feather) mercury concentrations from these loons are being deterrmned to assess
whether there are differences in regional exposure fevels. This mformation will then be used to develop a nisk
assessment model to estimate the impact of iercury exposure op Common Loon productivity and survival in the
northecentral United States,

METIIODS
Sample collection

Adult Common Loons and chicks were captured using the nighthighting technique (Evers 1992). Aduit and
chick secomdary feathers and blood were sampled for Hg analysis. Blood was obtained using 22 guage needles and 3-10
ce syringes; 3-10 cc was drawn from the brachial vein of the adults, 1-3 cc from the brachial vein of the chicks (> 3 1/2
weeks old). in the 1991 pilot study, blosd was placed in orange top vaccutainers, allowed to clot, then ceatnifuged at
4500 mpm for 10 minutes. The seram was separated from the clotted material {red blood cells and fibrin) and both
portions were frozen. Whole blood (1 cc) was placed in purple top vaccutainers and refrigerated for lead analysis, In
1992 and 1993, loon blood was coltected with 22 and 25 guage needles 3-10 cc plastic syringes. Blood was
immediately placed in green top (heparinized) vaccutainers, preserved with formalin €1 ¢c formalin : 20 ce whole
bload}, and was refrigerated until analyzed.

Sample analysis

Feather and blood samples collected in 1991 were anatyzed at the Animal Health Diagnostics Laboratory
(AHDL) at Michigan State University. Feathers, serum, and clot matenial (blood cells and tibrin) were analyzed for
trace mefal and mineral content using inductively coupled argon plasma (ICP) emission spectroscopy (Jarrell Ash
Polyscan 60 ICP and Jarreli Ash Model 955). Whole blood was analyzed for lead content by anodic stripping
voltometry using 2 ESA, Inc. Model 3010A Blood Lead Anatyzer. The 1992 whole blood samples collected in
Wisconsin were analyzed for mercury content using cold vapor atomuc absorption spectrophotometry at Hazelton
Analytical Laboratories, Madison, Wisconsin, under contract with the U.S. Fish and Wildhife Service. The 1992
whole blood samples collected in other regions and all juvenile feathers were analyzed for total mercury content using
cold vapor atomic absorption spectrophotoretry at the AHDL. Adult feathers collected n 1992 were analyzed with
ICP emission spectrophotometry at the AHDL; cold vapor AA and 1CP anaiysis produced nearly identical results when
tissues exceed 1g and are >1 ppin total Hg; cold vapor AA analysis 13 required for small sample sizes or when mercury
concentration are <] ppm in the tissue.

Y



RESULTS
Loon rissue mercury concentrations - 1992

The mercury concentrations of whole blood collected from 105 adult loons (62 males, 43 females), and 43
loon chicks in Minnesota, Wisconsin, and Michigan are presented in tables 53-55. The mean mercury content of adult
maje whole blood {range 0.33 - 4.08 ppm total mercury) was slightly greater than that of adult females (range 0.06 -
2.85 ppm total mercury) in most regions (Table 49); both were 5-10x greater than chick whole blood mercury content
{range 0.05-1.88) in all regions. A more nigorous test of differential male and female exposure will be performed by
comparing tissue concentrations of males and females from the same lake: i has been found that mercury exposure is
{inear related to the water chemustry of the lakes loons are captured (see below).

The mercury concentrations of secondary feathers collected from 107 aduits loons (63 males, 44 females} and
206 loon chicks i Minnesota, Wisconsin, and Michigan are presented in table 50. The mean mercury content of adult
male feathers (range 4.82-24.8 ppm total mercury) was slightly greater than adult females (range 5.09 - 21.0 ppm total
mercury) in most regions; both were 5-10x greater than chick feather mercury (range 0.86 - 13.0} in all regions.
Feather mercury concentrations of adults and chicks were 5-10x greater than blood mercury concentration in al regions,
illustrating the importance of feather mercury deposition in reducing the concentration of biologically available
mercury in loons.

The blood heatocrit content was measured in adult and loon chicks in 1993 (Tables 57-59). While male and
femate hematocrit levels were similar, that of oon chicks was less.

Regional comparisons

The mean mercury concentration of loon feather and whole blood collected in various geographical regions is
presented in tables 48-50. A rigorous statistical analysis of differences in mercury exposure between focations awaits a
poohing of data collected from 1991-1994. A preliminary assessment of the 1992 data indicates that the range of aduit
and chick whole blood and feather mercury concentrations was simziar between regions. As stated, adult male mercury
exposure appears greater than adult femate mercury exposure, as evidenced consistently greater mean blood and feather
miercury concentrations, and this trend was consistent in most regions.

Loon mercury exposure vy lake pH

In 1991, the WDNR Burean of Research, Sigurd Olson Environmental Institute, and Whitetish Point Bird
Observatory undertook a pilot study to investigate whether fish mercury contamination poses a health nisk to loons
nesting in Wisconsin. Blood and feather samples were collected from 35 aduits and 30 chicks captured on 22 lakes in
northern Wisconsin in 1991, The pH and alkalinity of the study lakes ranged from 5.0 {0 8.7 and -9.4 to 889.4 ueq/L.
respectively and were highly correlated. There was a highly significant negative linear relationship between adult oon
serum Hg and lake pH (12 =0.38, P<0.001); the relationship was greater amongst adult males {12 =0.56} than amongst
adult females (r2 =0.36). There was also a significant positive linear relationship between adult serum and feather
caleium concentrations and lake pH (serum Ca, r2=0.30, F=10.52, P<0.01; feather Ca, £2=0.35, F=13.66, P<0.001).
The iinear relationship between lake pH and feather Hg, serum Pb, serum and feather Se, and feather aluminum, were
not significant (P>0.05}. Unlike blood mercury, feather mercury is unrelated to breeding lake water chemistry; this is
not surprisiag as adult loons molt and regrow flight feathers while on the wintering grounds (Atlantic and Guif of
Mexico).

A total of 99 Commeon Loons were captured 1 Wisconsin in 1992; whole biood samples from 41 adult loons
and 24 chicks were collected on 31 study lakes {(pH 4.9 - 8.5). Again, the linear relationship between lake pH and adult
male whole blood mercury exposure was significant, r2=0.42; the relationship was weaker for adult females, r2=0.11.
Most significant was the finding that chick whele blood mercury was even more closely related to lake pH, r2=0.64,
tikely due to the fact that chicks receive all their prey from the nest lake while some adults forage on additional lakes as
welt. The relationship between aduit feather mercury concentrations and lake pH was again not sigmificant.

To directly assess the impact of mercury exposure on loons, the productivity of adults with the greatest
mercury will be compared to that of adult loons with the least mercury exposure. The adult annual retum rates are also
being measured, and the return rates of loons with greatest mercury exposure will be compared to those with the least
mercury exposure. Sinularly, fledging rates of chicks with the greatest mercury exposure will be compared to that of
chicks with the least exposure. These measurements will be made through 1996.

{end of wrtten text by Dr. Michael Meyer and Sara Thompson)
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Table 7. Hematocrit values of Comman Loons 1993,

S5

GENERAL LAKE BAND AGE |SEX ‘ HEMAT
LOCATION NAME NUMBER .
Grand Ropids MN Wabana—-lower 838+150-43 & M 0.62
Grond Raoplds, MN Pokegama-—Chishelm B3I8-145-95 A M 0.50
Grand Ropids, MN Bass-Cedar Pt 838-145-98 A M 0.42
Grond Rapids, MN Wabana—Buhelia Boy 838-148-65 A M 0.49
N, Wisconsin Whitefish 758-781-23 A M 0.50
. Wisconsin Sugar Maple 758-781-27 A M 0.48
. Wisconsin Bird B38-145-03 A M (.48
N, Wisconsin Big Martha 838-145-09 A M 0.51
lN. Wisconsin Wolt 8I8-~145-15 A M 0.50
N. Wisconsin McKlinniey B3I8-145-16 A M 0.48
N. Wigconsin Found 83I8-145-20 A M (.48
N. Wisconsin Glimore BI8~145-22 A M 0.46
N. Wisconsin Kathan 8318-145~24 A M (.48
N. Wlsconsin Window Pane 838-145-35 A M 0.52
N. Wisconsin Ningweb 83814542 A M Q.51
N. Wisconsin Buckatabon BIB-145~46 A M 0.47
. Wigconsin Mosquito BI8~145-49 A M 0.48
N. Wiscongin Shallow B38-147-31 A M 0.55
Wisconsin Hermlock RIB-147-33 A M 0.50
. Wisconsin Razorback 838-148-41 A M 0.50
N. Wisconsin Fronk 838~148-42 A M 0.48
N. Wisconsin West Plurm 838-148-45 A M 0.50
N. ¥flsconsin Canard 838-148-48 A M 0.42
N, Wisconsin Otto Mleke RXI8-148-49 A M 0.51
N. Wiscongin Onaelda 838-148-51 A M 0.45
N, Wisconsin Haneock 838-148-33 A M 0.52
N. Wisconsin Fiannery/Velvet 838-150~22 A M 0.50
QOttawa NF, Ml Clegrwater 8I8-145-84 A M G,45
T,~Flambeou, W Merkie 838~145~04 A M 0.48
T.~Flambeau, Wi Norrows 838~147-16 A M 0.87
Voycgaurs NP, MN Rainy—~Lost Bay~upper 838-145-88 A M 0.43
Voyogeurs NP, MN Kobetogama=Narrows 838-148~70 A M 0.66
Voyageurs NP, MN Rainy~Dove Bay-s §38~-148-78 A M 0.45
Voyageurs NP, MN Rainy-Snag 8. 838-148-51 A M 0.55
Voyageurs NP, MN Ralny~dove Bay—n 838-148-84 A M 0.71
{[Voyogeurs NP,__MN Ralny=Dryweed Is —w 838-150-78 A M 0.50
Mean 0.503
34, Dev, 0.060
Ronge 0.42-0.71




Table 58 Hemnatocrit values of Commoen Loons 1993.

GENERAL LAKE \BAND \AGE \ssx | \ HEMAT
LOCATION NAME NUMBER
Grond Raplds MN Pokegama—Sugar Bay-—3 838-145-90 A F 0.44
Grand Ropids MN Pokegama—Sugar Bay-n 838-145-97 A F 0.5¢
Grond Ropids MN Wabona—lower 83I8-148-68 A F 0.48
N. Wisconsin Razorback §18-111=75 A F g.41
. Wisconsin Window Pane 838-145-0C1 A F 0.41
. Wisconsin Big Musky~tron Co. 838-145-06 A F 0.47
. Wisconsgin Stone £383-145-07 A F .51
. Wisconsin N. Boss B38-145~08 A F 0.53
. Wisconsin Jag 838-145-13 A F 0.54
. Wisconsin Mosqutto 838~145~14 A F Q.47
. Wisconsin Found 838-145-19 A F 0.48
. Wisconsin Found g18-145-21 A F 0.48
. Wisconsin Gilmore 838-145-23 A 3 0.48
Wisconsin Kathan g38-145-26 A F (.49
, Wisconsin Flannery/ Velvet 838~145-28 A F 0.47
. Wisconsin Broken Bow 838-145~30 A F 0.45
. Wisconsin Burnam R38-145-37 A F 0.49
. Wisconsin Cuncrd 8I8-145-38 A F (.48
N. Wisconsin Indlon 838-145-43 A F 0.50
N, Wisconsin Ningwab 838-14%-44 A 3 0.51
N. Wisconsin Sugar Maple B3I8-145-47 A F 0.51
N. Wisconsin Whitefish R3B~145-50 A F 0.50
N. Wisconsin Biils 838-147-28 A F 0.49
N. Wisconsin Pardee 838~147-40 A £ 0.48
N, Wisconsin Framk BI8-148-43 A F 0.45
N. Wisconsin West Plum RIA-148-44 A F (.46
N, Wisconsin Hemtock B38~148-47 A F (.48
N, Wisconsin Otto Mieike 838-~148-50 A F g.51
. Wisconsin Hancock B38~-148-52 A F 0.48
. Wisconsin Sunse! 838-150-17 A F (.46
Turfle=Flambaeau Wi Merkie 818-145-03 A F 0.48
Voyageurs NP, MN Kaobetogoma=Narrows A38-148-71 A F 0.70
Voyageurs NP, MN Rainy~Block Bay-n RIB-14R=-74 A F 0.2¢
Voyageurs NP, MN Rainy—Dove Bay-n 838-148-83 A F 0.58
Voyageurs NP, MN Rainy~Drywaed Js. ~0w RIR-148~87 A F 0.50
Mean 0.484
St Cev 0.058
Rangs 0.29-0.70
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Table 59. Hematoerit voluas of Cormmon Loons 1993,

GENERAL LAKE BAND AGE [SEX | HEMAT
LOCATION NAME NUMBER
Grand Raopids, MN Bass—~Cedar Pt B38-145~89¢ U 0.2
Grand Raplids, MN Bass—Cedar Pt 838-146~00 J y 0.33
Grand Rapids, MN Deer-nw 83I8~148-54 J U 0.35
Grond Rapids, MM Wabana—Buhella Bay 838~148-67 4 U 0.39
N, Wisconsin Big Martha B838-145-11 J u .29
l:. Wisconsin McKinniay 838~145-16 J U 0.42
. Wisconsin Kathan 838~145-25 4 U 0.35
N. Wisconsin Shallow 838-145-27 J U 0.36
. Wisconsin Washburn 838-145-29 J U Q.32
m Wisconsin Broken Bow 838-145-31 J U 0.34
N. Wisconsln Window Pane 83B~145.38 J U 0.39
N. Wiscongin Bird B38-145-38 J U (.39
N. Wisconsin * Cunard B38-145-40 J U 0.40
N, Wisconsin Cunard B3B—145~41 d U 0.38
N. Wisconsin Bills BI3B~14533 J U 0.38
N, Wisconsin McKinnley B38-147~17 J U 0.41
N. Wisconsin Sunset 8I8-148-18 d U 0.33
N, Wisconsin Wabasso 838-148-48 J U 0.38
N. Wisconsin Mosqulfo 8B38-148-48 d U 0.40
. Wisconsin Indian NB J U 0.319
N, Wisconsin Nineweh NB J U 0.27
N. Wisconsin Fronk NB 4 U 0.33
N, Wisconsin Frank NB J U 0.27
N. Wisconsin Big Musky NB J U 0.31
N, Wisconsin Razorback NB 4 U 0.32
N. Wisconsin Rozorbaock N8 J U 0.33
lottawa NF, M Clearwater 838-145-84 J U 0.33
T.~Flombeau, W Trude~sast NB J U 0.42
Voyageurs NP, MN Rainy-Dryweed is.—nw 838~148~689 J U 0.15
Voyageurs NP, MN Rainy~Dryweed Is.—w B38-148-~72 J U 0.23
Voyageurs NP, MN Ralny~Dryweed Is.~w B38~148-73 J U 0.50
Voyageurs NP, MN Roiny~Frozer Boy 838-148-76 J U 0.23
Voyageurs NP, MN Ralny—Frazer Bay 838—148-77 J U 0.41
Voyageurs NP, MN Ralky=Snog Is. 838-148-79 J U 0.31
Vayageurs NP, MN Rainy~Dove Bay-n Blg8-148-82 J U 073
{Voyageurs NP, MN Rolny~Biack Say-n 338-148-86 J U 0,51
Waan 0.340
(NB=bird Not Banded) ISL Dev. 0.101
Range 0.12-0.73
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In addition to the bload and feather sampling for mercury analysis, DNA fingerprinting, and baseline
information, necropsies are performed {Table 47). An attempt is made to ascertain the cause of death erther through gross
examination of through tissue analysis. From 1980 to 1993, necropsies have been performed on 69 loons. Causes of
mortality include drowning (14 loons or 20% ), lead poisoning (5 or 7%}, Aspergillosus (4 or 6%), malnutrition (4 or
6%), trama (6 or 9%), Type E Botulism (21 or 30%), and unknown causes {15 or 22%). Most dead loons are found on
the Great Lakes shoreline. During the botulism outbreak in the fall of 1991, 46 dead loons found atong the beach
between Thompson and Wiggons Pt., Schooleraft County in mid to late October. There are 5 cases of healthy loons that
were captured and had blood and feather samples taken on the breeding territory and were later found dead.

Table 47. Necropsies of Michigan loons collected by the MDNR Rose Lake Wildlife Reserach Center and anaylzed by
Michigan State University Animal Health Diagnostics Lab, 1980-93.

Year Date Collected  No. Agel/Sex Location Dhagnosis
1980 14 May 6 adul/male Big Bay de Noc, L. Michigan drowning
14 May 2 adult/female i ! drowning
1981 S june i adult/male Picturcd Rocks NL, L. Superior drowning
17-27 July g aduit/male Whitcfish Bay, L. Superior Type E Botulism
21-27 July 4 aduit/female Whitefish Bay, L. Supcnor Type E Botulisim
28 July 1 adult Whilefish Bay, L. Superior unknown
13 November | advlt/male Isle Royale NP, L. Supcrior unknown
1982 29 May 1 adult/male Little Bay de Noeg, L. Michigan trama
1 June i aduit/fernale Tawas P, L. Huron malnutrition
9 June | adultffemale Schooleralt Co., L. Michigan drowning
1983 22 Oclober 6 aduli/male Schooleraft Co., L. Michigan Type E Botulism
22 Qctober 2 adult/female Schoolemft Co., L. Michigan Type E Bothism
30 December 1 adult/female Leelanau Co., L. Michigan malnutrition
19834 27 October l adul/male Cheboygan Co., L. Huron fead {sinker)
21 November H adult/male Leclanau Co., L. Michigan Laad
1985 Junc ! adult/male St. Ignace, L. Huren unknown
4 July 2 adult/malc Whitefish Bay, L. Supenor unknown
4 July 1 adult/female Whitcfish Bay, L. Supenior unknown
7 July i adult/female Kewcenaw Co., L. Superior unknown
27 luly | adult/fermale Muskallong Lake SP, L. Superior unknown
31 July | adult/unk. Marquette, L. Supenor unknown
16 October i imm./ffemale Houghton L., Roscommon Co. trama {gunshot)
19 October 1 aduli/male Sturgeon Bay Pt., L. Michigan malnulrition
8 Novembher ] imin_fmalc Tawas P, L. Huron unknown
30 December 1 adulU/female Hulbee L., Chippewa Co. Aspergillosis
1986 13 January i adult/male Cheboygan Co., Lake Huron malnutrition
26 June 1 adult/unk. bron Co. trama
16 July 1 imm.fmale Sand Pt., Alger Co., L. Supenior unknown
30 July i adult/fernale Isle Royale NP, L. Superior trama {gunshot)
4 August 3 adultffemale MNaubinway, L. Michigan unknown
4 August 1 adult/malc Naubinway, L. Michigan unkaown
3 December 1 umm.fmale Sagniaw Bay, L. Huron Aspergillosis
Deecmber 1 adult/male unknown lead
E987 & Apnl 1 adult Tuscola Co., L. Huron drowning
20 July 1 adultffernale Presquic isle. Co. trama
21 July i aduit/male Naubinway, L. Michigan drowniny,
27 July | adult/male Drummoeon Is., 1.. Huron Aspergillosis
25 August i imm.fmale Burt L., Cheboygan Co. trama
6 September i adultffemale Wilderness 5P, L. Michigan drowning
4 October i adult/fernale Mackinaw City, L. Huron drowning
14 October 1 imm./fcmale Ottawa L., Iron Co. trama (fish hook)
15 November 1 aduit/female Newberry, Luce Co. lcad and Aspergillosis
1998 21 Aprl 1 adult/male Anna R, Alger Co. Lead
1991 9 December | adult/male Cleveland, Lake Enc unknown
1993 4 August 1 adult/male East L., Mackinae Co, unknown
13 October ] adult/unk. Munising, L. Supenor Lead

* These loons were recovered after being captured, banded, and samples of blond and feathers were taken.
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As a comparison to 1992 results, Table 48 shows the mean and reanges by location for feather mercury levels in
1991. Other heavy metal levels (Ph, Cd, Al, Ca) are also shown for feathers in tables 51-56. Lead (Pb) concentrations
of 6-8 ppm. in the liver have been shown to cause lead poisoning (Ensor et al. 1992}, Although the level of feather
concentrations are curreatly not comparable, the data show very low Pb levels. The Pb levels of the necropsied loon
diagnosed with lead poisoning on 21 April 1990 (Table 47) had kidney level of 90.3 ppm and liver level of 98.2 ppm.
Indications from captured, healthy loons show that Pb does not bivaccumnulate and it is not found in moderate levels; it
originates from a point source {i.e., fish sinker) and causes nearly immedate death. Concentrations of cadmium (Ca) in
feathers are below levels of toxicological concern (22 ppm) (Sileo and Beyer 1985) and in most cases for aluminum (<50
ppm) (Wren et al. 1983).

Two secondary feathers ase taken from adult and juvenile loons for heavy metal analysts. Breast or other smaller
body feathers are not taken due to the volume of feather tissue required (Figure 8). Negative impacts from feather
extraction have never been observed.

Table 48. Mercury concentrations in aduit and juvenile Common Loon feathers, 1991.

Location Adults (Hg 1n ppm) Juveniies (Hg in ppm)
n Range Mean n Range Mean
Seney NWR/L. Sup. SF 7 5.31-11.90 9.14 +/- 490 2 5.11-5.55 5.33 +/- .31
Hiawatha NF 7 6.00-16.00 1142 +/-375 1 3.31 331
Ottawa NF 8 5.03-18.30 9.11 +/- 4,29 5 2.77-12.96 534 +/- 428
Isle Royale NP 7 3.97-12.20 8.09 +/- 3.18 i 1.28 1.28
N. Lower Peninsula 6 1.60-12.10 8.48 +/- 3.67 - - -
N. Wisconsin 32 6.30-13.40 16.59 +/-3.63 8 1.73-5,75 3.66 +/- 1.30

Figure 8. Actizal minirmoum size of Common Loon secondaries needed for Hg analysis
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PROMOTION: Presentations in 1993 were given at the Michigan Loon Preservation Association annual meeting
(keynote speaker) and University of Minnesota. The Earthwatch conference in Boston was attended. Several
newsletter and newspaper announcements were made, including the Detroit Free Press. Two manuscripts will be
coauthored with collaborators: (1) Measuring the effect of mercury exposure on common loon productivty in
Wisconsin by Michael Meyer et al. at the International Mercury Conference and (2) Application of molecular genetics
techniques to the study of genetic diversity and the effect of toxic substances on gene expression of wild animais by
Acacia Alivar-Warren et al. at the Center for Environmental Management at Tufts University.

BUDGET: The following budget of $26,935 partially covered project expenditures for field work from mid April
to mid August and oftice work into the beginning of December. Funding sources are Iisted with respective projected
expenditures. In 1993, funding was received from the U.S. Forest Service inctuding the Hiawatha (HINF), U.S. Fish
and Wildlite Service Otfice of Migratory Bird Management (Region 3) (FWS), Wisconsin DNR (WISC), Michigan
State Unversity School of Veterinary Medicine ASSESS Program (MSU), National Park Service (NPS), and
Earthwatch (EW). Labor, lodging, transportation, and equipment were partly covered at no expense by each of the
National Forest Service offices, Seney National Witdlife Refuge, Voyageurs and Isle Royale National Parks, and the
DNRs of Wisconsin and Minnesota. The WDNR Mercer Field Office was particularly supportive. The estimated total
of in-kind matching support was approximately $5,500. The Wisconsin part of this project was in collaboration with
Dr. Michael Meyer of the Wisconsia DNR and Dr. Walter Piper of the Smithsonian Institution.

Actual Budget for 1993

Descoption HINF  WDNR FWS  NPS EwW MSU
I. Salaries: 4200 3800 500 5250

I[. Travel 600 1000 300 250 1830

T, Equipiment 500 200 115

IV. Expendables: 200 1640

V. Food / Lodging: 1450 3300

Vi, Analytic Costs: 2000
Total Expenses 5000 6550 1000 250 12,135 2000
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Appendix 1V. Map of the eastern Upper Peninsula and the northern Lower Peninsula, Michigan.
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Appendix V. Map of the Seney National Wildlife Refuge, Michigan.
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lap of Isle Royale Nationat Park, Michigan.

Appendix VIL

Piwoe)
ﬂmcdﬁmH @n,.m«__no&
d.@:ﬂ w5
<>
w.r:ul_
a_Cow n..lm,.ﬂ\wwnmu\\u\ ,J&UD_E
-] = o &KU
™ w\ ﬂ_qin_..m.o T
e .,di;,.n_o
== 3 C—
it 2 s ore 2407
L o 7wl
: Y uw
p— 2, w3 mmwue s, J_va_ﬂui




Appendix XIH. Map of Voyageurs National Park, Minnesota
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Appendix IX. Map of the Grand Rapids area, Itasca County, Minnesota.
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Appendix X. Map of the Turtle-Flambeau Flowage, Wisconsin.
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Appendix XI. Map of the I.,z_j.ke_ I_Jr_n%og area, New Hampshire,
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Appendix X1I. Flowchart of the actual 1993 field season.
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Appendix Xill. Flowchart of the projected 1994 ficld scason.
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