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Squam: New Hampshire’s Quiet Lakes

The Squam Loon Study
by Harry Vogel, Senior Biologist and Executive Director of the Loon Preservation Committee

Between the fall of 2004 and the spring of 2005, Squam 
Lake lost seven of its loon pairs. The decline from 16 to 9 
pairs represented 44% of Squam’s loon population, a drop 
unprecedented on Squam or any other large lake in the Loon 
Preservation Committee (LPC)’s 32-year history of monitoring 
loons throughout New Hampshire. It also brought Squam’s loon 
population to its lowest level since LPC began to survey Squam 
Lake in 1975. 

Testable Hypothesis About the Decline of Squam Lake Loons

Based on the timing and the localized nature of the 
event (surrounding lakes did not experience declines), LPC 
hypothesized that a contaminant that was bound to fat cells could 
have played a role in this decline. Over the summer months loons 
generally enjoy a neutral or positive energy balance; the food they 
take in offsets or exceeds their energy requirements, resulting in 

the creation of fat reserves. Many contaminants in our environment are lipophyllic (attracted to fat 
cells) and bind to these cells, where they are sequestered and not circulating in the blood stream. 

In the fall when loons molt, they grow an almost entirely new coat of feathers. Since feathers are 
made of protein, this is an energetically costly process, and loons draw on their stored energy reserves 
and metabolize fat cells during molt. As fat cells are mobilized, contaminants bound to these cells can 
be released into the blood stream, resulting in a flush of contaminants through a loon’s system. The 

stress of feather molt is followed by the stresses of the 
fall migration to wintering grounds, and physiological 
changes associated with a change from a freshwater 
to a saltwater environment. We hypothesize that if 
loons arrive at their ocean wintering grounds in a 
compromised state, they could be expiring on the 
ocean. Another hypothesis is that the effects of 
pathogens (disease-producing agents like parasites, 
bacteria, viruses, and fungi) in the Squam ecosystem 
could become acute during these fall stressors and 
contribute to winter mortality.

Often-asked Questions About the Decline of 
Squam’s Loons

Could these contaminants and/or pathogens be 
coming from the ocean, rather than from Squam? 
LPC’s data indicates that ocean contaminants and 
pathogens, while present, are unlikely to be the 
driving force behind the decline of loons on Squam. 

(continued on page 3)
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To China and Back – A Journey through 
Photos and Stories

Tyler Durham, a former JSLA counselor, will be talking about his year spent teaching 
English in China. The country on the other side of the world responsible for so many of 
the products we use today and home to the 2008 Olympics. If you have been wondering 

what it is like to live in, work in 
and explore a foreign country, 
then this is a presentation that 
should not be missed. Tyler has 
traveled China extensively and 
will be weaving tales of his travels 
with the pictures he took along 
the way. The presentation will be 
at the Squam Lakes Association 
on Thursday July 10th, at 7:30 
pm. This is a very fun and 
entertaining presentation that 
you will not want to miss.

Golf for the Kids
About ten years ago the SLA had a desire to develop a youth scholarship program 

and struggled with its initial implementation. We were fortunate to have encountered 
Bev LaFoley, one of our present Board members, who had started the MJ LaFoley 
Foundation in memory of her son Martin-John. As a founder and trustee for the MJ 
LaFoley Foundation, Bev had the knowledge and experience we needed to understand 
how to develop and implement a successful scholarship program.

Last summer the SLA was able to provide 22 scholarships for school children residing 
in the watershed towns to attend our summer programs. The scholarships are provided 
to youth who exemplify qualities of either good citizenship or humanitarianism. The 
scholarships granted in 2007 required the Association to raise $5,500 which was done 
through three sources: the MJ La Foley Foundation, the DiCenzo Fund founded in honor 
of Capt. Douglas A. DiCenzo, a native of Plymouth, NH who was killed in the line of 
duty in Iraq in May 2006 and the first 
annual Golf for the Kids Fundraiser.

On September 4th, 2007 the 
Golf for the Kids outing was held at 
Owl’s Nest Golf Club in Campton, 
NH with 32 participants enjoying 
spectacular weather, great scenery 
and a delicious barbeque at the 
conclusion of the round. Team 
Meredith Village Savings Bank/
Devine Millimet clinched the event 
shooting an 11 under score of 61. 
Team Paugus was second at 63 and 
Team Belknap Landscaping was 
third at 66. The event raised over $2,500 to support the youth scholarship program.

The second annual Golf for the Kids is scheduled for Wednesday, September 3rd 
at Owl’s Nest. Please join us or consider supporting the event by either sending in the 
enclosed flyer or calling the SLA offices at (603) 968-7336.

Tyler in China

Have fun and help your community!
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The Squam Loon Study continued...
Data from banding done by LPC and the Biodiversity 

Research Institute in Gorham, Maine, indicates that Squam’s 
loons do not migrate or overwinter as a group. Loons breeding on 
Squam probably overwinter over a large stretch of the Atlantic, 
from Maine to Rhode Island. Therefore, any contaminants or 
pathogens picked up on the ocean would affect loons on many 
lakes, and not be very specifically focused on Squam as these 
declines seem to be.      

Could Squam’s loons 
simply be migrating 
to nearby lakes 
rather than expiring? 
LPC’s research and 
monitoring indicate 
that emigration of 
loons cannot explain 
the drop in Squam’s 
loon population. We 
know from tracking the movements of banded loons that 
few loons disperse farther than 10 miles after they have lost 
a territory. LPC has not recorded an increase in the loon 
population of neighboring lakes, and banded loons that have 
disappeared from Squam have not been sighted on other 
lakes. These findings suggest that the territories now vacant 
on Squam are a result of mortality, rather than emigration of 
loons.

Could recreational use of Squam Lake account for the decline? 
Recreational use on Squam is more likely to affect loon breeding 
success than survival of adult loons. The close and/or repeated 
approach of boats could cause loons to leave eggs or chicks 
unattended and result in fewer fledged loon chicks, but boats 
are less likely to kill adult loons outright. Collisions with fast-
moving boats, or ingesting lead fishing tackle, could result in 
adult loon mortality, but in these cases we would expect to find 
loon carcasses. LPC did in fact collect six adult loon carcasses 
on Squam between 2004 and 2007, but only two of these were 
collected around the period of the decline.

Could the Squam eagles be contributing to the decline? Like 
recreational use of Squam, eagles are more likely to contribute 
to reduced productivity of loons than to mortality of adult loons. 
There have been a few cases of eagles predating adult loons 
in the mid-west, but these loons are only half to two-thirds 
the size of our large New England loons. Eagles established 
themselves on Squam in 2002 and first bred successfully in 
2003, and Squam loons fledged 26 chicks over those two years. 
It is possible that Squam’s eagles might have developed a taste 
for loon chicks over the past several years, but LPC has not 
heard of any eye-witness accounts of eagles predating loon 
eggs, chicks or adults on Squam. 

For the past two years, LPC has been attaching avian 
predator guards on nest rafts after they proved their utility in 
increasing loon nesting success in Maine. These raft covers can 
also mitigate human recreational impacts because loons are less 
likely to flush from rafts equipped with covers.

New Developments in 2007

In the summer of 2007, LPC biologists and volunteers 
recorded three new pairs of loons on the lake after two years of 
record low loon population. However, this welcome news was 
tempered by the nearly-complete reproductive failure of the 
loon population. Only three chicks were hatched on Squam 
Lake, and only one survived to late August and was presumed 
to have fledged. This breeding record was the worst observed 
since 1978, the year LPC successfully petitioned to add loons 
to the list of threatened species in New Hampshire.

The number of factors that could potentially affect breeding 
success is much larger than those that could cause mortality 
of adult loons. As a result of this new development, LPC 
has expanded its study to assess these additional factors and 
determine, as completely as possible, the full range of impacts 
to Squam’s loon population.  

Some Clues, or Red Herrings?

In 2007, LPC biologists and our collaborators banded and 
took blood and feather samples from five loons on Squam Lake, 
collected five unviable loon eggs from failed Squam loon nests, 
and recovered two carcasses of adult loons. These blood and

(continued on page 4)
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The state law known as the Comprehensive 
Shoreland Protection Act or CSPA regulates activity 
conducted within the protected shoreland zone which is 
defined as the area within 250 feet of waters edge. The 
CSPA was revised in 2007 and the changes will go into 
effect on July 1, 2008. The New Hampshire Department 
of Environmental Services (NHDES) has held over 50 
workshops throughout the state to educate the public 
about these changes. On April 3 a workshop, sponsored 
jointly by the NHDES, the Holderness Conservation 
Commission and the Squam Lakes Association, was held 
at the SLA Resource Center and another workshop is 
tentatively planned to be held in the Squam area this 
summer. We extend a special thanks to Arlene Allen 
of the NHDES who did a great job at presenting at the 
workshop as she made what at first can seem complex, 
very understandable to the 30 plus attendees.

The changes to the law are accompanied by rules 
enacted in March 2008 which provide the detail. In 
simple terms the changes to the law fall into three areas: 
(1) most activities conducted within the shoreland zone 
will now require a permit issued from the NHDES; (2) 
removal of trees within 50 feet of the water is done 
under a point system with point values corresponding 
to tree diameter; and (3) there is a maximum area of 

land within the protected shoreland that can be covered 
by impermeable surfaces. For the most current and 
comprehensive information please visit the NHDES 
website at www.des.nh.gov/cspa/.

Comprehensive Shoreland Protection Act Revisions

The Squam Loon Study continued...
feather samples, eggs, and carcasses from Squam, as well as 
others from reference lakes, were sent to laboratories to test for 
a wide range of contaminants and pathogens. We are beginning 
to receive results from these laboratories. 

Feathers taken from loons on Squam and other lakes 
in New England revealed the presence of cyanobacteria 

(sometimes called blue-
green algae) toxins. 
This is the first time 
loons have been tested 
for cyanotoxins, so it is 
difficult to determine 
what effect the toxins 
might have, but the 
levels found in some 
(not all) loons would be 
a cause for concern in 
other animals.

Two of the six adult 
loons collected on 
Squam from 2004 to 
2007 were killed from 

ingested lead fishing tackle, and two were killed by boats. One 
loon was killed by another loon in a territorial encounter, 
and the cause of one loon death has not yet been determined. 
Necropsies performed at the Tufts University School of 
Veterinary Medicine and the University of New Hampshire did 
not find excessive parasite burdens or identify other pathogens 
that might have contributed to the declines on Squam, but the 
state of decomposition of most carcasses limited our ability to 
detect these pathogens.

Results of tests on loon eggs from Squam and from reference 
lakes have revealed moderate to high levels of pesticides, PFOS 
(a chemical used in stain guards in a wide variety of consumer 
goods, as well as in fire fighting foam), PBDE (a widely-used 
flame retardant) and PCB. Levels of some of these chemicals 
were high enough for the laboratory to re-run these samples 
for quality assurance, and results of those tests should be 
available this summer. In the meantime, though noteworthy 
and suggestive, these results are preliminary and should be 
interpreted with caution.

Plymouth State University mathematics professor Tom 
Boucher and students in his Special Topics course investigated 
the effects of a large number of variables, including air 
temperature, precipitation, extreme weather events, fish 
populations, predator populations, recreational use of lakes, 

(continued on page 7)
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Volunteer 
Spotlight: 
Joe Heise
By Brett Durham, Director 
of Recreation at the SLA

Joe Heise and his wife 
Mary-Edith first visited 
Squam Lake in 1998. They 

along with their dog Kramer stayed at the Yankee Trail Motel 
owned by Bill and Sherrie Waldrip from whom they learned about 
the Squam Lakes Association. After that fantastic initial stay in 
1998 they were hooked on Squam and returned to vacation on 
the beautiful shores at least once every year. Joe retired and four 
years later he and Mary-Edith moved up to the area. Joe kept 
current on SLA events through the Loon Flyer since becoming 
a member in 1999, and became an active volunteer once he 
became a resident. 

Joe, an avid scuba diver in the past, wanted to get back to 
diving on a more regular basis and volunteered to help SLA staff 
control milfoil. Joe had been a certified SCUBA diver for most 
of his life and liked breath-hold diving for abalone while he lived 
in California. Perhaps the milfoil forests here remind him of the 
kelp forests in California. Joe has been diving with the SLA most 
Tuesdays and Thursdays over the past two years.

When asked what he likes the most about volunteering at 
the SLA, Joe responds, “Getting to work alongside the SLA 
staff, and the diving of course, that is always fun. Helping the 
environment by ridding the lake of invasive species is just icing 
on the cake.”

Aside from his volunteering at the SLA Joe teaches math two 
days a week at New Hampshire Technical Institute in Concord, 
and is an organist and choir accompanist for the Moultonborough 
United Methodist Church. He also sings with the Concord 
Chorale, and does agility training with his dog Kramer. Somehow 
Joe still fits volunteering with the SLA in with his busy schedule, 
and we are happy to have him here with us.

SLA Welcomes New Staff
When you stop by the Resource Center this summer you will 

be greeted by the four new faces that joined our staff in 2008. 
After priorities for the future were identified at a Board Retreat 
held in September 2007, a staffing plan was developed and the 
search was on to fill four full-time permanent staff positions. A 
quick summary of the new staff is as follows:

Brenda Lemke, Office Assistant joined us in February 2008 
to replace Carol Snelling who retired at the end of March after 
seven years at the SLA. Brenda has over 20 years of customer 
service experience.

Jennifer Walker, Youth Program Manager joined us in March 
2008. Jenne comes to us from the US Forest Service where she 
ran their Youth Conservation Programs and prior to that she 
ran youth education programs for the Audubon Society.

Volunteer
Profile

“The Complete
Construction Solution”

Laconia, 
New Hampshire

603-524-3776

Melanie Waldvogel, Director of Outreach joined us 
in April 2008. Melanie will be overseeing our educational 
outreach and communications activities and assuming 
management of our ecological programs. Melanie previously 
was the Director of Outreach for the highly respected 
Leadership New Hampshire program.

Rebecca Harvey, Research Associate joined us in May 2008 
shortly after completing her undergraduate studies in chemistry 
at Wheaton College. In the joint position with Plymouth State 
University, Rebecca will be pursuing her Master’s degree in 
Environmental Science and Policy while gaining on the job 
experience at the SLA.

Resource Center Volunteers Needed
Those who have 

visited SLA headquarters 
in the last year may 
have noticed a new sign 
for the Squam Lakes 
Resource Center. Because 
of our location, many 
people new to the area 
or passers-by often stop 
for information.This has 

become a great way for SLA to disseminate information 
about our programs and 
preserving the lakes as 
well as information on 
area attractions.

If you would like to 
volunteer a few hours a week 
in our Resource Center, 
please contact the SLA 
offices at (603) 968-7336 
or via e-mail at info@
squamlakes.org.  Also for 
teenagers, this is a wonderful 
way to fulfill community 
service obligations.

Volunteer Joe Heise

MSB-272-08; Better Environment Ad;  
1.875˝ x 2.5˝; MN

Bank in a
    better
    environment.

1-800-922-6872

We are pleased to support 
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work toward protecting 
our natural surroundings. 

www.mvsb.com

Supporting your independence at home 
in Central & Northern New Hampshire

RN Case management, Geriatric Case Manager
Chaperoned doctor visits, Skilled Nursing Services

Home Health Aides, Respite Care

Call us today and see if we can meet your loved 
ones needs to maintain independence and dignity 

in the comfort of your home.

603-346-4214
LiveFreeHomeHealthCare.com
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Steep Slope Zoning
New Hampshire has seen an increased amount of 

development in areas that have steep slopes.  Development on 
steep slopes warrants careful consideration of the health, safety, 
and environmental factors associated with development in steep 
areas. Alteration of steep slopes can adversely affect water quality 
as a result of increased erosion and sedimentation. Another 
factor is the aesthetic quality of hillsides and ridgelines that can 
be lost when they are developed.

Steep slopes are typically defined as areas with a grade or 
slope of 15% or greater, however an alternate definition of a 
grade of 25% or greater is often used. There are three general 
approaches to steep slopes regulation: large-scale engineering, 
selective engineering, and avoidance.

In New Hampshire, local regulation of development on 
steep slopes is authorized under state law under the provisions 
for Environmental Characteristics Zoning. As of January 2006 
there were 27 municipalities in the state that had steep slope 
regulations. In addition to regulating steep slopes and ridgelines 
through zoning, some communities include site-specific standards 
in their subdivision and site plan regulations.

In 2005, the Squam Lakes Association commissioned the 
Lakes Region Planning Commission (LRPC) to research steep 
slope regulations at the municipal, state, and federal levels. The 
results of this research were presented in December 2005 in 
the publication entitled “Regulating Development on Steep Slopes 
Hillsides and Ridgelines.” Shortly after this project was completed, 
the New Hampshire Regional Environmental Planning Program 
(REPP) asked the LRPC for assistance in preparing a chapter 
on steep slopes for their publication: “Innovative Land Use 
Planning Techniques: A Handbook for Sustainable Development”. 
It is currently in draft form, however the steep slopes chapter 
was finalized in September 2007 and is available on the New 
Hampshire Department of Environmental Services website. 
Building on the research gathered in the 2005 study, LRPC 
prepared a model ordinance for the handbook for use by 
municipal officials.

Each of the five principal towns in the Squam Lakes 
Watershed presently have some form of steep slope regulations in 
their zoning ordinances and or subdivision regulations. Ashland, 
Center Harbor, Holderness, Moultonborough and Sandwich all 
universally limit or prohibit development on slopes greater than 
25%. Holderness and Sandwich have additional provisions for 

development on slopes greater than 15%. 
In 2007, the town of Holderness Planning Board expressed 

interest in reviewing their land use regulations in regard to steep 
slopes. An ad hoc committee of representatives from the SLA, 
LRPC and the town of Holderness reviewed the zoning ordinance 
and subdivision regulations and using the model ordinance 
prepared by LRPC, prepared an amendment to the zoning 
ordinance and revisions to the definitions in the ordinance that 
were reviewed by the Planning Board and approved by voters in 
March 2008.

 The amendment to the Holderness Zoning Ordinance 
identifies steep slopes as having a grade of 15% or greater 
and specifies the requirements for a Sediment and Erosion 
Control Plan and a Site Grading Plan with provisions for 
performance standards and design guidelines. In addition there 
are recommendations for steep slope development in regard to 
aesthetics and outdoor lighting.

This project, which had its humble beginnings as an idea 
discussed by one of the SLA Committees, is an illustration of 
how the SLA partnering with other like-minded organizations 
can work together toward the protection, careful use and shared 
enjoyment of the watershed.

Boat Building Class
In the summer of 2007, the Association 

held a wooden boat building class with 
six participants building a total of five 
sea kayaks. The class was instructed by 
master woodworker, Bill Thomas who also 
teaches at the Wooden Boat School in 
Maine and was hosted by Sarah and Bob 
Rothschild in their barn on White Oak 
Pond in Holderness.

The class was such a success that 
a second class is planned for October 6 through 11, 2008. Bill 
Thomas will be instructing again and Sarah and Bob Rothschild 
have offered to host the class again in their barn. For information 
on the next class please contact us via e-mail at info@squamlakes.
org. Space is limited so please contact us soon to secure your spot 
by submitting a deposit.
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complexity of determining effects on both adult loon survival 
and reproductive failure, LPC will continue to collaborate with 
Siegel Environmental Dynamics to bring together the results 
of the many efforts described above and uncover the driving 
forces behind loon population dynamics on Squam. 

The Squam Loon Study has already provided invaluable 
baseline data on contaminants and other environmental 
stressors on loons. The collaboration of researchers formed as 
a result of the decline of loons on Squam is unprecedented in 
this state and perhaps anywhere, and the testing being done 
on loon samples is the most comprehensive undertaken to 
date. Along with information on samples collected in 2008, 
and testing of historical samples, we are confident that we will 
be able to uncover the forces behind the declines observed 
on Squam Lake and learn a great deal about loon population 
dynamics and factors influencing loons. Squam Lake, where 
LPC first began its study of loons, and arguably the home of the 
best-studied loons in the world, will continue to play a leading 
role in advancing our understanding of this magnificent bird.

Thank You

A large number of individuals and foundations have 
contributed to the Squam Loon Study. In total, LPC has 
received close to 300 contributions ranging from $5 to $20,000. 
We extend our sincere thanks and appreciation to all who have 
contributed to this study as they were able. Thanks also to 
Wendy Van de Poll and the Squam Swimming Sisters and Bro 
for contributing their time and effort to raise funds for Squam 
loons; to LPC’s major collaborators, the Biodiversity Research 
Institute and the Tufts University School of Veterinary 
Medicine; and to the Squam Lakes Association and many 
other collaborators for contributing to this important effort to 
understand loons and their challenges on Squam Lake.

The Squam Loon Study continued...
and LPC’s management to mitigate some of these effects, on 
the breeding success of loons on Squam. Results of these analyses 
are being compiled for submission to a peer-reviewed journal.

Lori Siegel of Siegel Environmental Dynamics is creating 
a mathematical model to incorporate the data described above 
on a large number of factors influencing loon survival and 
reproduction on Squam Lake. This model will help to reveal 
the major factors, including feedback loops and combinations 
of factors, affecting Squam loons.

Plans for 2008

LPC staff will once again be banding loons to allow future 
identification of individuals and to collect samples of blood and 
feathers this summer. LPC will continue to collect unviable loon 
eggs and will extend our field season on Squam Lake to look 
for early and late season loon mortality, and to measure return 
rates and breeding success of banded loons. We will track the 
fate of the five loons banded in 2007 as well as loons banded in 
previous years and correlate the survival and breeding success 
of these loons with levels of contaminants found in samples. 
We will have a Tufts Veterinary School intern on staff for part 
of the summer to help recover any loon carcasses found and 
perform necropsies, including histopathology (microscopic 
examination of tissues) that would not be possible if carcasses 
were frozen for later necropsy. We will also continue to provide 
loons with rafts, signs and rope-lines to increase nesting success 
of the remaining loon population of Squam.

Our knowledge of the effects on loon or other wildlife 
of many contaminants, and especially combinations of 
contaminants, is very limited. For example, what is the effect 
on a loon of even moderate levels of both PBDE and PFOS? 
Add in a number of other challenges, e.g. food stress as a result 
of a reduced forage fish population, a pathogen introduced 
with an introduced species, an increase in boating, a severe 
weather event, unusually hot weather, or a number of other 
natural or human stressors, and we are confronted with a 
complex web of interacting factors. Faced with the increasing 
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May 24 - Pancake Breakfast, 8:30 am - 11 am, with special guest speaker Lauren Buyofsky
June 6 & 7 - Bio Blitz
June 7 - National Trails Day at Mead Conservation Center, 8 am, Potluck to follow at 4:30 pm
June 29 - Lightning Races Start at Diamond Ledge, 2 pm - 4 pm, every Sunday until August 31
July 10 - To China and Back: A Journey through photos and stories with Tyler Durham
July 19 - Waterfowl Census at Church Island, 8 am - 9 am
July 19 - SLA Hike for the Trails at Mt. Morgan Trailhead, 8:30 am
July 23 - Annual Kids Canoe Day Races (JSLA) at Ashland Town Beach, 10 am - 12 pm
August 2 - SLA Annual Meeting at SLA Resource Center, 4:30 pm
August 3 - Around the Lake Sailing Race at Piper Cove, 2 pm
August 23 & 24 - Lightning Sailing Regatta at Diamond Ledge, Saturday 12 pm - 5 pm, Sunday 10 am - 1 pm
August 30 - Volunteer Appreciation Luncheon at SLA Resource Center, 12 pm
August 31 - Final Lightning Race and Awards Dinner at SLA
September 3 - Second Annual ‘Golf for the Kids’ Event
October 6 thru 11 - Boat Building Class

NON-PROFIT ORG.
US POSTAGE

PAID
HOLDERNESS, NH

PERMIT #6

Squam Lakes Association
P.O. Box 204
Holderness, NH 03245 

(603) 968-7336
e-mail: info@squamlakes.org

Address Service Requested

Calendar subject to change. Call (603) 968-7336 for the latest information.

Squam Lakes Association - 2008 CALENDAR OF EVENTS

Member Address Change
Contact our office if your address has changed. 

Also, if you have separate winter and summer addresses, please let us know the dates you are in residence at each address. 
SLA is fined 70¢ for every piece of forwarded bulk mail. You can either call the office 

at (603) 968-7336 or send an e-mail to info@squamlakes.org.


