ORNIS SVECICA 26:135-148, 2016

https://doi.org/10.34080/0s.v26.22509

Does the breeding performance differ between solitary and
colonial breeding Red-throated Loons Gavia stellata in the core

area of the Swedish population?

Skiljer sig hackningsutfallet mellan ensam- och kolonihéckande smalommar Gavia

stellata i artens svenska karnomrade?

BORJE DAHLEN & MATS O. G. ERIKSSON

Most Red-throated Loons Gavia stellata are solitary
breeders in small pools and provide fish prey to the
chicks from larger waters at a distance seldom exceeding
10 km. More rarely, several pairs nest together in colo-
nies. We compared the breeding performance of solitary
and colonial breeders in South-central Sweden during
2000-2016 (except for 2007). Annual productivity was
0.63 and 0.52 chicks per pair and year for solitary and co-
lonial breeding pairs respectively, and mean percentage
per year of broods with two chicks did not differ, 24%
and 18% (no significant differences). Average hatching
probability was the same, 0.576 and 0.581 over years.
The average probability however, that at least one chick
would be fledged was significantly higher among solitary
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pairs, 0.915 and 0.731 respectively, although the overall
probability of successful breeding did not differ, 0.530
and 0.443. Thus, any benefit with reference to coloniality
can be questioned. More likely, colonial breeding was a
result of habitat selection, with a concentration of several
nesting pairs within a relatively small area with a profit-
able foraging lake nearby.
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Colonial breeding among birds, defined as an as-
semblage of nests within a limited area and with
the primary source of food outside the territory,
has been intensively studied in several bird spe-
cies (e.g. Brown & Brown 2001 for an overview).
Nevertheless, it remains an elusive phenomenon
which is hard to explain. With the development
of the behavioural ecology approach to explain
the evolution of various adaptations in terms of a
balance between fitness-related benefits and costs
during the 1970s, studies of coloniality were pri-
marily focused on predation risk and finding food
(e.g. Chapter 2 in Perrins & Birkhead 1983 for an
overview). Avoiding predation was thought to oc-
cur either actively by increased vigilance (several
pairs of eyes see more than a few) and mobbing
of predators, or passively by dilution (although a
colony may attract predators, as long as the preda-
tion pressure does not increase in proportion to the
number of nests in the colony, the risk for any indi-
vidual to fall victim will decrease). With reference
to obtaining food, colonies have been proposed to
serve as ‘information centres’, where individual

birds may benefit from observing and following
conspecifics to assumed food resources. Over time
however, the theoretical approach shifted from in-
dividual benefits to interpreting coloniality as the
result of, or a by-product of, so called commodity
selection with reference to the availability of e.g.
habitats or mates (e.g. Danchin & Wagner 1997,
Wagpner et al. 2000). Based on a comparative study
including 320 bird species, colonial breeding has
been proposed to be correlated with the absence of
a feeding territory, breeding in aquatic habitats, and
exposure to predators (Rolland et al. 1998).

The Red-throated Loon Gavia stellata fits into
this categorisation in so far as it is linked to aquatic
habitats, forages outside the breeding territory, and
that nest predation is a key reason for breeding
failure (e.g. Dickson 1993, Eberl & Picman 1993,
Dahlén & Eriksson 2002, Rizzolo et al. 2014).
However, it most often breeds solitarily with single
pairs nesting in small pools, often smaller than 1
ha and rarely larger than 10 ha, and mostly without
fish. Prey fish for the non-fledged chicks are caught
from larger lakes with clear water, or at sea, with
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the travelling distance rarely exceeding 10 km (e.g.
Eriksson 2010). Less often, several nesting Red-
throated Loon pairs may group together in colonies
(e.g. Chapter 11 in Lack 1968, Cramp & Simmons
1977).

In this study, we compare the breeding success
of solitary breeding pairs with pairs breeding in a
colony in the same geographical region in South-
central Sweden, in order to investigate if there is
any indication of different breeding performance
among solitary and colonial breeding pairs. No
previous comparisons of this character, as far as
we know, have been published with reference to
the Red-throated Loon.

Study area

The study area is located in the County of Da-
larna within the core area of the Swedish popula-
tion of Red-throated Loon. Dalarna together with
the neighbouring counties (Varmland, Orebro and

Vastmanland) harbour a total of 470-600 pairs, or
about one third of the total population in Sweden
(data from Ottosson et al. 2012). Prey fish for the
chicks are almost exclusively caught in nutrient-
poor freshwater lakes with a dominance of small-
sized cyprinid or salmonid fish (Eriksson 2006,
Eriksson & Paltto 2010).

The breeding performance of solitary breeding
pairs was investigated in the same area as in a pre-
vious study of the target species in Malung-Salen
Municipality (60°41°N, 13°43’E) in the County of
Dalarna (Figure 1 in Dahlén & Eriksson 2002).
The area is approximately 1,820 km?, with a popu-
lation of around 70 Red-throated Loon pairs that
have been surveyed on an annual basis during the
period 1991-2016. During 1991-2002, the surveys
covered 130-150 pools or the majority of potential
breeding sites, but after that the annual field sur-
veys have been restricted to a smaller sample of
27-91 pools. The presence of a territory-holding
pair has been recorded in at least one year in 99

Figure 1. Breeding pool regularly used by a solitary Red-throated Loon Gavia stellata pair in the study area. Photo: Borje

Dahlén.

Hackningstjarn som regelbundet nyttas av ett ensamhéckande smalomspar. Foto: Borje Dahlén.
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Figure 2. The Tisjokolen mire area, used by colonial breeding Red-throated Loons Gavia stellata, as viewed from the observa-

tion tower. Photo: Borje Dahlén.

Myromradet Tisjokélen, vy fran fageltornet. Foto: Bérje Dahlén.

pools (Figure 1 shows one of the sites). 15-20 nu-
trient-poor clear-water lakes are used for foraging,
with distances ranging from less than 0.5 km to 4.6
km between breeding pools and foraging lakes. For
the purpose of this study, results from the field sur-
veys during the period 2000-2016 have been used,
with the exception of 2007 when survey coverage
was too poor.

In parallel, the breeding performance of a con-
centration of Red-throated Loons breeding at Tis-
jokolen (60°54°N, 13°%’E; Figure 2) was studied.
This is a mire site of ca 0.85 km? and is located
approximately 35 km northwest of the centre of
the above described area (pages 120-122 in DOF
2005 for a further description). The Red-throated
Loon population has been surveyed in the period
2000-2016 (except for 2007), and the number of
pairs has fluctuated at around 20, making the col-
ony at Tisjokolen the largest known concentration
of breeding Red-throated Loon at a single site in
Sweden. The distance between single nests can be

as little as 30-40 meters, and 2-3 pairs may breed
within the same pool. The birds catch fish prey
for the chicks at Lake Tisjon, located immediately
north of the mire area and at a distance of ca 1 km
from the centre of the mire to the nearest shore of
the lake.

Previous studies (Dahlén & Eriksson 2002) in-
dicate that the nest initiation in the study area is
spread over a period of approximately six weeks,
from mid-May until the end of June, although
around half of the nests are initiated over a con-
centrated period of around ten days during early
or mid-June. Around 15% of failed clutches are
followed by replacement clutches initiated from
early June until mid-July. Very few chicks are
thus hatched after the mid or end of August, when
there is still a period of 2-3 months before ice-
cover; i.e. freezing does not constitute a breeding
constraint.
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Methods

Field surveys and assessment of breeding
performance

For the study area with solitary breeding pairs, the
field surveys followed the same methodology as in
previous surveys in the same area (Dahlén & Eriks-
son 2002), and assessments of the breeding perfor-
mance were based on a sample from a larger popu-
lation (see above under “study area”). Normally
2-4 visits at each breeding pool were required in
order to get enough information for a reliable as-
sessment of the breeding result. At the Tisjokdlen
site, surveys were made from an observation tower
from where the majority of all potential breeding
pools could be surveyed.

For both areas, the first visit during each season
was done before or during the nesting period, in
order to reduce the risk of biased estimates of the
breeding performance due to undetected but failed
breeding attempts. The timing of the last visit at
each site was adjusted in order to follow the sur-
vival of chicks until they were classified as large-
sized: being more than half of the length the adult
parent birds. A few breeding records, where it was
not possible to acquire the full information to meet
these requirements, were excluded in the assess-
ments of breeding performance.

For the two breeding categories, the annual pro-
ductivity was measured by calculating the mean
number of large-sized chicks per nesting pair, e.g.
that breeding was confirmed by finding a nest with
eggs or an incubating bird. Despite the fact that the
risk of not detecting breeding attempts that failed
before hatching was minimised, it cannot be ex-
cluded that some figures may be a slight overes-
timate. The same approach was however, applied
for solitary and colonial breeding pairs during the
whole study period. It is thus most likely, that this
potential error has not introduced any bias that
might affect comparisons between sites and or over
time.

Breeding success was assessed by calculating
daily survival rates, using the Mayfield method
(as presented by Beintema 1996), assuming that
an event such as the start of incubation, hatching
or failure occurred at the mid-point date between
two successive visits to the breeding site. The
analyses were split up into assessments of hatch-
ing success, i.e. the probability that a clutch would
hatch, and brood rearing success, i.e. the prob-
ability that at least one chick would survive to
fledge. We assumed an average incubation period
of 28 days and a fledging period of 40 days, on
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the basis of handbook information (e.g. Cramp &
Simmons 1977, Barr et al. 2000) as well as unpub-
lished data from voluntary-based surveys of the
breeding performance in Sweden (Projekt LOM,
http://www.birdlife.se). Broods were considered
as lost, if chicks were last seen when smaller than
half-grown, but not recorded at later visits at the
same site, and fledged if the chicks were larger
than half-grown when seen for the last time. This
approach includes a risk that broods lost soon af-
ter hatching may have been overlooked and thus
erroneously classified as a failure late during the
incubation stage, resulting in an underestimate of
the assessment of hatching success while brood
rearing success might have been overestimated.
Any impact on the interpretation of the results is
elaborated upon in the discussion section.

Finally, we used the annual mean percentage of
broods with two large-sized chicks to get an indica-
tion of the survival of chicks until fledged. Most
loon pairs lay two eggs (Dahlén & Eriksson 2002,
with reference to the studied population) and the
chicks’ survival is primarily dependant on the par-
ents’ food provisioning success, as has been indi-
cated for the Red-throated Loon (Okill & Wanless
1990, Eberl & Picman 1993, Ball 2004, Rizzolo et
al. 2014) as well as for the Black-throated Loon
Gavia arctica (Jackson 2003). For these calcula-
tions we included breeding attempts detected only
during the chick rearing stage.

Statistical analyses

As only parts of the data set were normally distrib-
uted (as checked with the Shapiro-Wilk test, http://
scistatcalc.blogspot.se/2013/10/shapiro-wilk-test-
calculator.html), non-parametric alternatives were
used for the statistical analyses. Hence, compari-
sons between solitary and colonial breeding pairs
were done by pairing of data for the same year for
both categories by using the Wilcoxon’s test for
matched pairs, and temporal trends in the breed-
ing performance were investigated by calculating
the Spearman rank correlation coefficient r_ (e.g.
Fowler & Cohen 1995; two-tailed significance lev-
els presented).

Results

Solitary breeding pairs

The average annual productivity was 0.63 (+
S.D.0.16) large-sized chicks per pair and year for
solitary breeding pairs (details in Figure 3). This
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Figure 3. Mean number of large-sized chicks per pairs in
solitary breeding and colonial breeding Red-throated Loon
Gavia stellata pairs. Number of pairs included in the assess-
ments is given in parenthesis.
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Figure 4. Breeding success in solitary breeding and colonial
breeding Red-throated Loons Gavia stellata. Detailed data in
Table 1.
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Figure 5. Percentage of broods with two large-sized chicks in
solitary breeding and colonial breeding Red-throated Loon
Gavia stellata pairs. Number of broods included in the as-
sessments is given in parenthesis.

Procentandelen ungkullar med tva stora ungar hos ensam-
hackande och kolonihackande smalommar. Antal ungkullar
som ingar i berakningsunderlaget anges i parentes.

figure is at the same level as recorded for South-
central Sweden (Svealand and Dalsland) as a
whole for the period 1994-2013 (Table 1 in Eriks-
son 2014). There was therefore no indication of any
deviation from the overall breeding performance in
a larger geographical context.

The mean hatching probability over years was
0.576 and the average probability that at least one
chick in a brood would become fledged was as-
sessed to be 0.915 over years, making an overall
probability of successful breeding of 0.530 over
years (Figure 4, details in Table 1a). The mean per-
centage over years of broods with two chicks was
24% (details in Figure 5).

There were no indications of any temporal trends
(Spearman r_ = -0.10 for the mean number of chicks
per pair, 0.04 for the hatching success, 0.33 for the
brood rearing success, 0.07 for the overall breeding
success, and 0.30 for the percentage of broods with
two chicks, N = 16 years).

Colonial breeding pairs

For colonial breeding pairs the average annual pro-
ductivity was 0.52 (x S.D. 0.29) large-sized chicks
per pair and year (details in Figure 3), and although
lower it was not statistically different from the
results for solitary breeders (Wilcoxon’s test for
matched pairs, p = 0.30).

The mean hatching probability over years was
0.581 or the same as for solitary breeding pairs
(Wilcoxon’s test for matched pairs, p = 1.00) al-
though, there was an indication of decline over the
study period (Spearman r, = -0.52, 0.05<p<0.10).
The average probability that at least one chick be-
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Red-throated loons in their breeding tarn. Photo: Christer Brostam.
Smalommar i hackningstjarnen. Foto: Christer Brostam.
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came fledged was assessed to be 0.731 and signifi-
cantly lower than that for solitary breeding pairs
(Wilcoxon’s test for matched pairs, p = 0.01).
Nevertheless, the overall probability of successful
breeding was 0.443 over years and not significantly
lower than for solitary breeding pairs (Wilcoxon’s
test for matched pairs, p = 0.28, Figure 4, details
in Table 1b).

The mean percentage of broods with two chicks
over years was 18% (details in Figure 5) and did
not differ from the solitary breeding pairs (Wilcox-
on’s test for matched pairs, p = 0.29).

As for solitary breeding pairs there were no indi-
cations of any temporal trends for the mean num-
ber of chicks per pair (Spearman r_ = -0.40), for
the brood rearing success (Spearman r_ = 0.01), the
overall breeding success (Spearman r_ = -0.32) or
the percentage of broods with two chicks (Spear-
man rs = 0.22, N = 16 years).

Fluctuations in breeding performance between
years were not synchronized between solitary and
colonial breeding pairs (Spearman rs = -0.17 with
reference to the mean number of chicks per pair,
-0.30 for the hatching success, -0.17 for the brood
rearing success, -0.26 for the overall breeding suc-
cess, and 0.29 for the percentage of broods with two
chicks, N = 16 years). There was thus no indication
that any external factor influenced the breeding per-
formance in a similar way for both categories.

Discussion

Coloniality has been an attractive field of research,
not least as breeding in colonies includes a balance
between fitness benefits and costs, and over the
years various predictions derived from the theo-
retical framework have been investigated in field
studies and experiments, spanning a large number
of species. But results are far from unambiguous or
clear-cut, indicating that breeding in colonies may
be adaptive for a variety of reasons and that there
are not any simple or universal factors behind its
evolution (e.g. Danchin & Wagner 1997, Brown &
Brown 2001).

For the Red-throated Loon population in this
study, the breeding performance was not differ-
ent between the pairs breeding solitarily and those
breeding in the Tisjokolen colony. The average an-
nual productivity was 0.63 and 0.52 large chicks
per pair and year respectively, with the reservation
that slightly overestimated but still comparable fig-
ures cannot be excluded, even if the risk of not de-
tecting breeding attempts that failed before hatch-
ing was minimised.
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The percentage of broods with two chicks was
similar for both categories at 24% and 18%, re-
spectively, which indicates that the survival of
chicks until fledged was the same. Assuming that
the chicks’ survival to a large extent is related to
the parents’ success in providing them with food,
in line with results from previous studies both on
Red-throated Loon (OKkill & Wanless 1990, Eberl
& Picman 1993, Ball 2004, Rizzolo et al. 2014)
and Black-throated Loon (Jackson 2003), our re-
sults did not indicate any difference between pairs
breeding solitarily and colonially with reference to
foraging success.

For both solitary and colonial breeding pairs, the
probability of a successful breeding outcome was
similar at 0.530 and 0.443, respectively. Average
hatching probability over years was the same at
0.576 and 0.581, respectively, while the probability
that at least one chick would be fledged was signifi-
cantly lower for pairs breeding colonially at 0.731
compared to 0.915 for solitary breeding pairs. Nev-
ertheless, the overall breeding success did not dif-
fer between the two categories and a likely reason
for this is that most breeding failures occurred be-
fore hatching, as has been shown to apply for the
studied population (Dahlén & Eriksson 2002) as
well as elsewhere (e.g. Eberl & Picman 1993), and
with predation being the main reason. So although
there is a risk that chicks lost soon after hatching
might have been overlooked, the indication of low-
er hatching success in comparison to brood rearing
success was nevertheless expected with reference
to previous results from various studies.

The lower brood rearing success among the co-
lonial breeding pairs can hardly be related to food
provision by the parents, as there was no indica-
tion of a different percentage of broods with two
large-sized chicks. Furthermore, it does not seem
as the pairs breeding in the Tisjokolen colony ben-
efited from any lower predation pressure compared
with the pairs breeding solitarily. Hatching prob-
ability was the same for both categories and previ-
ous studies (referred to above) have indicated that
predation is the main reason for failures during the
incubation period. Rather, it might be speculated
if the concentration of breeding pairs and chicks
in a limited area attracted predators, and that this
might explain the indication of decline in hatching
success as well as the lower brood rearing success
among the colonial breeding pairs. Indeed, anecdo-
tal information from field visits at the Tisjokolen
site indicates that low breeding success in single
years could be related to the presence of e.g. Eura-
sian Eagle Owl Bubo bubo, Western Marsh Harrier



Red-throated Loon feeding young in the breeding tarn with
a fish that has been collected in a clear-water lake at some
distance. Photo: Kristina Eriksson.

Smdlom matar unge i hédckningstjdrnen med fisk som hdim-
tats i klarvattensjo pa visst avstand.

Circus aeruginosus or Red Fox Vulpes vulpes. In
addition, there are no observations of any coop-
erative defence against predators by Red-throated
Loons breeding at Tisjokolen, while this was re-
corded at the site for e.g. Northern Lapwing Vanel-
lus vanellus and Mew Gull Larus canus against
Red Fox. This is in line with previous findings sug-
gesting that coloniality may attract predators rather
than reduce the risks of predation (e.g. Varela et
al. 2007).

For the Red-throated Loon, and bearing in mind
that rigorous field experiments designed in order to
test any hypotheses from current theory are lack-
ing, it seems that habitat requirements per se deter-
mined the selection of breeding sites. Both kinds of
habitats required for breeding, e.g. small pools with
quagmire shores and freshwater lakes harbouring
prey fish, such as small-sized cyprinid or salmonid
fish are common elements in the coniferous for-
est landscape of Scandinavia, but a combination
of both at a distance short enough for transporting
fish to the chicks may be less common. Therefore,
individual pairs do not avoid nesting with conspe-
cifics where a concentration of potential nest-sites
is located within a limited area and with profitable
foraging waters at a close distance, if the expected
breeding outcome is neutral in comparison to soli-
tary breeding at a small and isolated pond. Thus,
colonial breeding in the Red-throated Loon is most
likely a result of commaodity selection.

The result of this study is consistent with what
has been found to apply for Red-necked Grebe
Podiceps grisegena, another water-bird species
that exhibits both solitary and colonial breeding.
For this species, coloniality has been shown to be
linked to the availability of quite rare high-quality
habitats rather than any benefits of breeding in
close vicinity to conspecifics (Sachs et al. 2007).
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Sammanfattning

Kolonihdckning brukar definieras som en ansam-
ling av bon inom ett begransat omrade, i kombi-
nation med att de viktigaste fodoké&llorna ligger
utanfor reviret. Foreteelsen har varit foremal for ett
mycket stort antal undersékningar och har innefat-
tat manga olika arter, men det har visat sig vara
svart att hitta ndgra generella forklaringar. Inom
ramen for beteendeekologins framvéxt under
1970-talet utvecklades ett teoribygge kring tank-
bara for- och nackdelar och med fokus pa risker
for predation och forutsattningarna att hitta foda.



Genom att hécka i kolonier kan vaksamheten mot
predatorer bli mer effektiv - flera par 6gon ser mer
an tva. Visserligen kan en koloni attrahera predato-
rer, men om predationsrisken inte 6kar i proportion
till kolonins storlek uppstar en utspadningseffekt
och risken for varje enskilt bo kan antas minska.
Kolonier har ocksa foreslagits fungera som infor-
mationscentra; genom att observera och félja sina
artfrander kan fodosoket formodas bli mer effek-
tivt for egen del. Men Gver aren har den teoretiska
ansatsen skiftat fokus fran individuella fordelar till
att tolka kolonihdckande i termer av en mer pas-
siv effekt eller biprodukt av t.ex. habitatval eller
sexuell selektion. Sammantaget har kolonihack-
ning beddmts vara vanligast bland vattenlevande
fagelarter och kopplad till bl.a. avsaknad av ett fo-
dosoksrevir och hog predationsrisk.

Smélommen passar in i monstret satillvida att
den &r knuten till vattenmiljoer, fodosoket sker
utanfér hdckningsreviret och bopredation &r en
viktig orsak till misslyckade hackningar. Vanligast
ar att enstaka par hackar vid smasjoar och tjarnar
som ofta saknar fisk. Bytesfisk till ungarna ham-
tas i storre klarvattenssjoar eller i havet upptill ett
avstand pa ungefar 10 km, séllan langre, och med
preferens for fiskevatten med smavuxna bestand
av mort- eller laxartad fisk. Men det forekommer
ocksa att flera par ibland hickar tillsammans i ko-
loniartade ansamlingar.

I den har studien jamfors hackningsutfallet hos
ensamhackande smalommar i ett ungefar 1820 km?
stort undersokningsomrade omfattande ungeféar 70
par i Malung-Sélens kommun i Dalarna med en
koloni belagen pé Tisjokélen (Figur 2) som &r ett
ungefar 0,85 km? stort myromrade med 20-talet
smalomspar. Oss veterligt har ingen liknande jam-
forelse gjorts tidigare och med avseende pa sma-
lommen.

Metodik

Vad galler de ensamhéckande smélomsparen be-
domdes hackningsutfallet genom att tankbara
héckningsplatser besoktes vid 2-4 tillfallen under
hackningssasongen for att fa tillrackligt underlag
for att beddma hackningsresultatet. Vid Tisjokdlen
kunde huvuddelen av tankbara hackningsgdlar i
myromradet observeras fran ett fageltorn.
Héckningsutfallet beddmdes genom att berédkna
medelantalet stora ungar per hackande par. Med
”stora” ungar avsags ungar som blivit minst halv-
vuxna. Vidare bedomdes héckningsframgangen
med den s.k. Mayfield-metoden, med separata be-
rakningar av klackningsframgangen (= sannolik-

heten for klackning) och ungvardnadsframgéangen
(= sannolikheten att &tminstone en unge blir flygg).
Slutligen anvandes procentandelen ungkullar med
tva stora ungar som en indikation pd ungarnas
overlevnad tills de blivit flygga och under antagan-
det att ungarnas éverlevnad primart ar beroende pa
hur foraldrafaglarna lyckas med att forse ungarna
med fiskbyten (vilket i tidigare undersdkningar har
visat sig gélla for bade smalommen och storlom-
men).

Resultat

P4 basis av data fran 16 &r, 2000-2016 (med undan-
tag for 2007), kan resultaten sammanfattas, som
foljer:

»  Ungproduktionen var i medeltal 0,63 stora ung-
ar per par och ar for ensamhackande par och 0,52
for kolonihackande par (detaljer i Figur 3, skillna-
den dr inte statistiskt signifikant). Resultatet ligger
p& samma niva som for Svealand (och Dalsland) i
ovrigt.

» Sannolikheten for kldckning var densamma for
ensamhéckande och kolonihdckande par, i med-
eltal 0,576 respektive 0,581 per &r, medan ung-
vardnadsframgéangen var hogre fér ensamhackare
jamfort med kolonihdckande par, i medeltal 0,915
respektive 0,731 per ar. Men den sammanraknade
hackningsframgangen lag p& ungefar samma niva,
i medeltal 0,530 respektive 0,443 per ar for ensam-
héckande och kolonihdckande par (Figur 4, detaljer
i Tabell 1).

+ Procentandelen ungkullar med tva stora ungar
var likartad, i medeltal 24% per ar for ensamhéack-
ande par och 18% for kolonihdckande (detaljer i
Figur 5).

Det fanns en indikation péa att hackningsfram-
gangen for kolonihackade par forsamrats, men
darutdver noterades inga tidstrender i h&cknings-
utfallet, vare sig for ensamhackande eller koloni-
héckande par. Variationerna i hackningsutfallet var
inte synkroniserade, s& det fanns ingen indikation
pa att externa faktorer har paverkat ensam- och ko-
lonihackande par pa ett likartat satt.

Diskussion

Det fanns inga indikationer pa skillnader i hack-
ningsutfallet eller att kolonihdckning skulle vara
kopplad till nagon fordel som kan métas i termer
av ungproduktion. Det faktum att procentandelen
ungkullar med tva stora ungar var densamma anty-
der att det inte var nagon skillnad i ungarnas Gver-
levnad tills de blivit flygga och saledes inte heller
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vad giller fordldrafaglarnas mojligheter att finna
bytesfisk till ungarna. Det dr alltsd inte troligt att
kolonihackningen har innefattat ndgon fordel med
héansyn till forutsattningarna for fodosoket.

Sannolikheten for ett lyckat h&ckningsutfall
var likartad och ungefar halften av hackningarna
lyckades i den meningen att atminstone en unge
blev flygg. Kldckningsframgangen var ldgre &n
ungvardnadsframgangen och nastan identiskt lika i
de bada grupperna. Aven i tidigare undersdkningar
har man noterat att de flesta av de misslyckade
hé&ckningarna dverges under ruvningsstadiet och
att bopredation &r en av de viktigaste orsakerna.
Det fanns alltsd ingen indikation pa kolonihack-
ningen inneburit nagon fordel i form av mindre
predationsrisk. Snarare kan fragan lamnas Gppen
om ansamlingen av flera par inom ett begransat
omréde kan attrahera predatorer, sésom narvaro av
t.ex. berguv, brun karrhok eller rav enstaka ar, och
att detta kan ha bidraget till den lagre ungvardnads-
framgéngen bland kolonihdckande par. Det finns
inte ndgra observationer av att smalommar gemen-
samt har forsvarat sig mot predatorer, medan detta
har noterats bade hos tofsvipa och hos fiskmas nér
en rav befunnit sig ute pa myren.

Véra resultat pekar pd att det torde vara hack-
ningsmiljon i sig, snarare dn nagon specifik fordel
av att hacka i en koloni tillsammans med artfrander
som forklarar varfér smalommen ibland hackar i
koncentrationer med flera par inom ett begransat
omrade. De tva miljoer som smalommen behéver
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for sin hackning, dvs. smasjoar eller tjirnar med
gungflyartade strinder med ldmpliga boplatser och
klarvattenssjoar med goda bestdnd av smavuxen
lax- eller mortartad fisk dr var for sig ganska van-
liga i det skandinaviska barrskogslandskapet. Men
det ar kanske mindre vanligt att de bada miljéerna
forekommer tillsammans med inbdrdes avstand
som inte ar for stora for att forsvara transporten av
bytesfisk till ungarna. En gynnsam kombination
av flera lampliga boplatser inom ett begransat om-
rade och med lampliga fiskevatten pa nira avstand
kan alltsd vara anledning till att flera smalomspar
ibland hackar tillsammans, under forutséttning att
det forvantade hackningsutfallet ar ungeféar det-
samma som for ensamhéckande par. Resultatet
ligger i linje med vad man funnit for grdhakedop-
pingen, en annan vattenlevande fagelart dar det
finns bade ensamhéckare och kolonihickare, och
dér kolonih&ckning kan forklaras genom en gynn-
sam kombination av olika miljofaktorer.

Tack

Undersokningen har genomforts inom ramen for
Projekt LOM, som pa frivilligbasis utfor ett riks-
tackande faltarbete som syftar till att 6vervaka stor-
lommens och sméalommens hackning. Over aren
har ekonomiska bidrag bland annat erhallits fran
bland annat Alvins Fond och Vérldsnaturfonden-
WWEF. Tva granskare har bidragit med synpunkter
och kommentarer pa en tidigare textversion.





