The State of Nova Scotia’s Loons:
A Decade-long View From the Canadian Lakes Loon Survey

IDeopIe love loons. Their haunting voice and striking plumage, \What do the data show?
combined with their presence on some of Canada’s most beautifulB eeding Su
lakes, make them one of this country’s best-known wilderness reeding Success

symbols. Unfortunately, loon breeding lakes are being degraded N Proportion of loon pairs in Nova Scotia that raised at least
annually by shoreline development, acid rain, the use of lead fish-ONe LY increased slightly from 1991-2000 (Figure 1A), although

ing and hunting gear, increased human activity’ and ﬂuctuating of these successful pairS, the proportion that were able to raise
water levels. One of Bird Studies Canada’s national volunteer sur-two or more LY declined between 1991 and 1997 (Figure 1B).
veys, the Canadian Lakes Loon Survey (CLLS), aims to monitor Interestingly, however, this second measure of success jumped
loon populations and the health of the lakes where these loonsabruptly between 1997 and 1998, such that by 1998 (and contin-
breed, in order to better understand and protect this well-loved uing to 2000), almost 60% of successful pairs raised two chicks.
species. The reason for this jump is not clear; however, it is an interest-

In Nova Scotia, approximately 1,200 pairs of loons breed eaching finding that would not have been revealed without the CLLS.

summer on lakes left behind by the recession and melting of the
massive Wisconsin ice field. Since 1991, hundreds of dedicated

volunteers with the CLLS have recorded the breeding success of

loons on Nova Scotia’s lakes. Using 11 years of information, this . 1A Figure 1

document functions not only to report on preliminary results gen- 05 Proportion of: A) all loon

erated from these data, but also to recognize and thank all thosg | [ pairs that successfully

Nova Scotians who have contributed to the Canadian Laked § ,,] raised at least one LY; and

Loon Survey over the last decade. Z l B) all successiul pais that
021 raised at least two LY from

1991-2000. The bars abovg

How does the Canadian Lakes Loon Survey work? " s 9 s 90 1T 198 19 30 2 below each annual

Each year we ask CLLS participants to observe loon pairs on 1B proportion represent the

. . . 10 standard error in the mean

inland lakes. Volunteers record the number and relative size of and the line represents the

chicks accompanying loon pairs from late June to late August.| _ **] average trend through

Participants also estimate the extent of human activity on their| 2 *] time. Number of observa-

lake by ranking it on a scale of 1 (no people, no boats) to 9 (fre-{ g *] tions for (A) = 683, and for

quent water-skiing/motor boat racing) for each month of the sur-| @ o2 (B) = 350.

vey, and collect data on shoreline development by providing an| 00—t

estimate of the percent shoreline that is less than 200 metres from

Translating Volunteer Data into Loon Breeding Success

We use CLLS data to estimate two measures of loon breeding|suc- Lake Acidity

cess, based on the number of large young (LY) raised by loon pairs. Certain environmental factors, including lake area, mercury

Alarge young is defined as a chick that is at least 6 weeks old; chicks |evels, and prey availability, are known to affect loon breeding

fledge between the ages of 6 and 10 weeks. These measurgs are:success on eastern Canadian lakes. Mercury has been studied
Success 1: The proportion of all loon pairs that raised at lepst  extensively in Nova Scotia — see the side panel on p. 2 for more
one LY; these pairs are also knownsascessful pairs. information. Another environmental factor affecting loons is
Success 2: The proportion of albuccessful pairs that raised lake acidity, or pH. There is ample evidence from CLLS data
at least two LY.




from Ontario that higher lake acidity — which corresponds to
lower pH — reduces a loon pair’s ability to successfully rear their
young. This is probably because lake pH is related to other sur-
vival determinants such as mercury levels (lower pH = more
mercury) and prey availability (lower pH = less prey). Numerous

lakes in eastern Canada are naturally acidic and have a low

buffering capacity, meaning that they are prone to further acidi-
fication from non-natural sources such as acid rain.

Fortunately, scientists from the Canadian Wildlife Service’s
Atlantic Region have sampled water from Nova Scotia’s lakes
and generously provided pH data for most lakes surveyed by
CLLS participants. These data show that CLLS lakes range
between pH 4.2 and pH 7.8 and have an average pH of 6.3
which falls on the slightly acidic side of the pH scale (pH 7.0
being neutral).

Given this, and the fact that acid rain deposition is known to have
affected thousands of lakes in eastern Canada, it is interesting t
consider how lake pH relates to loon productivity in Nova
Scotia. We analyzed the relationship between lake pH and ou
two measures of breeding success. Interestingly, the ability of
loon pairs to successfully rear large chiattscreased with
increasing lake pH, although this trend was not statistically sig-
nificant (Figure 2). In other words, loon pairs seemed to be bet-
ter able to raise LY on lakes of slightly higher acidity.

We also noted, however, that lakes of varying pH classes were
not evenly distributed across Nova Scotia: CLLS lakes in north-
eastern Nova Scotia (Cape Breton Island) were notably lesg
acidic — with pH's greater than 6.0, compared to CLLS lakes
elsewhere in the province.
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% 04 Proportion of: A) all loon
S 03 pairs that successfully
@02 raised at least one LY; and
B) all successful pairs that
raised at least two LY, on
acidic (pH < 6.0), neutral
(pH 6.0-7.0) or alkaline
(pH > 7.0) lakes in Nova
Scotia between 1991 and
2000. Number of pairs
observed over this time
period was 92 on acidic
lakes, 137 on neutral lake$,
and 62 on alkaline lakes.
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Mercury and Nova Scotia’s L oons - where are we now?

In the latter part of the 1990s, scientists from the Canadian
Wildlife Service determined that loons in Nova Scotia, partic-

ularly in and near Kejimkujik National Park, had very hi
levels of mercury in their blood. Blood samples showed that
loons in this region had the highest blood mercury levelg of
any loon population sampled in North America. Further ¢ol-
laborative research with Acadia University into the effects of
this extraordinarily high contaminant burden found that lopns
in Kejimkujik were showing signs of poisoning: adults were

less effective at rearing their chicks as mercury in their blood
increased. These results helped to explain why loon
Kejimkujik regularly showed low reproductive success oyer

two decades of study. What is the leading cause of meicury
pollution in our environment? Air pollution.

In 1998, these scientists were invited to present their results at
a meeting of the Committee on the Environment for the New
England Governors and Eastern Canadian Premiers. Aftef this
meeting, the six New England Governors and five Eastern
Canadian Premiers signedRegional Mercury Action Plan.

One of the main goals of this plan is to reduce mercury emis-
sions by at least 50% by 2003, as well as deal with source
contamination and safe waste management issues. The Action
Plan also contains further provisions on Outreach jand
Education, Analysis and Strategic Monitoring, and Merclury
Stockpile Management.

In 2003, we will need to evaluate how far we have cqme
toward attaining the goals set out in the Action Plan. All indi-
cations are that we have moved forward in reducing emis-
sions, and we are therefore closer to ensuring that loon$ and
other wildlife in our region are better protected from envirpn-
mental contaminants. The recent establishment of a longterm
monitoring team — the Collaborative Mercury Research
Network — will continue to provide further detailed informa-
tion on the ecosystem-level effects of mercury.

For more information on mercury and its effects on loons
see: www.consecol.org/Journal/vol2/iss2/art10/index.htm
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Could something other than relatively high pH in the northeast-
ern lakes be causing loons to be less productive, thereby makin
it appear that lakes of higher pH result in poorer breeding suc-
cess? To assess this possibility, we evaluated the relationshi
between loon breeding success and lake pH in Nova Scotia lake
excluding lakes from the northeastern region of the province (i.e.
those below 4%70Q latitude). The relationship observed among
all lakes still existed, except that there was no longer a difference
between weakly acidic and neutral lakes, which is probably only
a function of reduced sample sizes for this lake pH class.

It therefore appears that the relationship between loon breeding
success and lake acidity is not a straightforward one in Nova
Scotia; it may be possible that some other important factor that
varies inversely with lake acidity overrides any effect that pH
may have on loon breeding success. More research (and contir
ued loon surveying) is clearly needed.

4A Figure4

Proportion of: A) all loon
pairs that raised at least o
LY; and B) all successful
pairs that raised at least tw
LY on lakes of varying
activity classes in Nova
Scotia from 1991-2000.
Activity classes <4 repre-
sent light use (people,
boats, but no motors), 4-6
represent moderate use
(boats with motors but no
water skiing or jet skiing),
and >6 represent heavy us
(boat motors, water skiing
and jet skiing). Number of
pairs observed over this
time period was 44 on lakd
classed “<4”, 124 for lakes
classed “4-6", and 123 for
lakes classed “>6".
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Figure3
Lakes in Nova Scotia that were surveyed at least once by CLLS
volunteers from 1991-2000.

Human Activity

Shoreline Development

Shorelines are favoured locations for cottages and recreational
activities. These activities may alter fish habitat of importance to
foraging loons, and invade key areas of loon breeding habitat.
When we assessed how the likelihood of raising one or two large
young was related to shoreline development, no obvious patterns
emerged (Figure 5). It is possible that different types of develop-
ment may have positive or negative consequences for breeding
loons. For example, boat docks may support better fish popula-
tions by providing fish habitat, whereas dredging and building
retaining walls may reduce fish habitat. It is also possible that the
qualitative values of shoreline development measured by CLLS
volunteers are not precise enough to illustrate a clear relationship
between shoreline development and loon breeding success.

Nova Scotia's lakes are popular summer destinations. Results

from the CLLS in Nova Scotia show that there is a significant
positive correlation between lake size and human activity, mean-
ing that larger lakes host more human activity than smaller lakes
We used categories of human activity during August of each year
to determine how our measures of loon breeding success relate {
the relative intensity of human activities. We found no significant

relationship between loon breeding success and human activity|
however, the proportion of successful pairs that reared two LY
tended to be lower on lakes with more human activity (Figure
4B). It therefore appears that human activity on Nova Scotia’s
lakes may not be limiting the ability of loons to successfully raise

one chick, but that it may prevent some of those pairs from rais-
ing two chicks.

oA Figure5

Proportion of: A) all loon
pairs that raised at least one
LY; and B) all successful pai
that raised at least two LY on
lakes of varying shoreline
development classes in Novg
Scotia from 1991-2000.
Class 0 =0 - 20% developed
Class 1 =21 - 40% devel-
oped, Class 2 = 41 - 60%
developed, Class 3 =61 -
80% developed, and Class 4
81 - 100% developed.
Number of pairs observed
over this time period was 79
on Class 0 lakes, 40 on Clas
1 lakes, 42 on Class 2 lakes,
31 on Class 3 lakes, and 22

Class 4 lakes
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So, what isthe State of Nova Scotia’s Loons? Acknowledgements

To date. CLLS results indicate that Bird St.udles Canada and the Canadian Lakes Loon Survey
Nova Scotia's loons are doing rea- would like to thank all CLLS volunteers who have ventured, and
sonably well, as breeding success will qontmue to venture, to their favourltg Iakes_each summer to
appears to ’h ave increased from monitor Common Loo_ns. Th'e Nova Scptla Habitat Conservation
1991-2000. Data also indicate that Funo_l and the Can_adlan Wildlife Service (CWS) supported the
the association between lake acidity pybllcatlon of this doqument. It was written by Steve
and loon breeding success is not a T|m_mermans, Beth Flanigan, and Becky Whittam, and was
simple one in this region. And final- reviewed by Joe Npcera, Kathy Jones, Joe Kerekes, Ngll
g 7 T e ly, while shoreline development and Burgess, Richard Elliot and Jon McCracken. Thanks to Julie

human use of lakes continues to increase across the provinc Paquet of CWS for collecting the water samples, to Joe Nocera

results from the CLLS show no clear relationship between thesci,af or providing the addmonal_ information on mercury, to Gregory
M. Nelson for the use of his loon photographs (www.gmnelson-

factors and loon breeding success as of yet. .
g y photography.com), and to the North American Loon Fund for the
It is important to keep in mind that various factors unrelated to yse of its line drawings.

breeding habitat have the potential to affect Nova Scotia’s loon
population. For example, loons spend the majority of their time, oxudies %,

when not breeding, at the sea coast. In fact, after fledging, young

loons spendl of their time on the coast, where they remain for ﬁ
several years until they reach adulthood and move inland to ;
breed on freshwater lakes. Oceanic conditions may therefore be ZOjseans”
just as important to loon populations as are conditions on breed-

ing lakes. The CLLS does not currently have the ability to mon-
itor such effects, although other Bird Studies Canada programs,

such as Beached Bird Surveys or Coastal Waterbird Surveys,
may eventually be able to provide some answers.

4

Natural
NOV&%IA Resources

Nova Scotia Habitat Conservation Fund

o B,
Pady  eo®

g’b
9,

l * I Environment Environnement
Canada Canada
Atlantic Région
Region de ['Attantique

This report presents a preliminary look at the state of breedin
loons in Nova Scotia. Further detailed analyses planned for
2002-2003 may reveal new patterns or may strengthen the conf ) ) )
clusions drawn in this report. In the meantime, Bird Studies | The CLLS is a program of Bird Studies Canada (BSC), a

Canada is dedicated to improving the CLLS in Nova Scotia and national conservatlon .organlzatl.o_n dedicated to the study of
across Canada. The most direct route to improvement is t0 Canada’s bird populations. Participants are asked_ to begome
increase the number of lakes being surveyed (there are lots ifi MeMbers of BSC. For an annual $25 membership fee,you
need of volunteers in Nova Scotia!) and to ensure the continued Will receive all the information you need to conduct the sur-
support of the hundreds of dedicated volunteers who spend theif V8Y: @ Well as four issues of BSC's national newslefter,
summers counting loons. Birdwatch Canada.

So, to all CLLS volunteers, past and present — we thank and Eor more information on the CLLS or the “Loon Friendly
salute you! And to all potential volunteers — why not join us? | | qkes” Program, please contact;

With your help, we can continue to gather data on loon breeding
success for many years to come, and to thereby raise awarenegs Bird Studies Canada
of issues facing loons and their lakes across Nova Scotia. PO. Box 160

How to join the Canadian Lakes L oon Survey

Port Rowan, Ontario
NOE 1MO0
Toll-free phone: 1-888-448-2473
Email: agsurvey@bsc-eoc.org
Online: www.bsc-eoc.org/cllsmain.html
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