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FiG. 1. Year' s variation in specific richness at Bejarano Stream and
PECH] ; 2
Guadiato River

greater than 250 m on average, (c) the climax vegetation of
both belongs to the same Alliance, and (d) the phy-
sico—chemical characterization of the substrates revealed
no significant differences, the altered environment of the
second sampling station must be the root of the marked
differences found in the Carabidae communities studied.

In our cpinien, the structural changes observed seem to
be responses of the biological system towards maintaining
a stable population in a highly fluctuating habitat.
According to our results, the carabid fauna associated with
the Guadiato River basin was originally eomposed of
ubiquitous species of stable media — mostly apterous -
that gave way to other, less selective species which were
better adapted to colonize a fluctuating environment as the
alterations caused by the river ‘correction’ and anthropo-
genization gradually developed.
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~7 Bird Community Conservation in Large Blocks of Mountain Pine

Introduction

Mountain Pine (Pinus uncinata Ram.) forests occupy
only a very small part of Europe, being practically limited
to the subalpine zone of the Alps and of the Pyrences
between 1,600 and 2,400 m. However, they are of great
ecological interest, especially concerning bird commu-
nities which develop local adaptations or include rare
species (Génard & Lescourret, 1985, 1987).

In the Pyrenees, the Mountain Pine forest is broken
into large ‘blocks” mainly by human activities — espe-
cially domestic animals’ grazing, which was intensive up
to the eighteenth century (Métailié, 1987). The blocks
vary in size, habitat features, and degree of connection
with open areas. All these factors are likely to influence
bird population composition.

The conservation of the bird communities of the
Pyrenean Mountain Pine forest requires knowledge of the




360

relationships between bird population composition and
these block characteristics, in order to help land managers
in choosing the type of block to be protected. In this paper,
we study these relationships and the implied suggestions
for conservation purposes.

Methods

Seven Mountain Pine blocks were chosen, each
located on a different mountain and distributed along the
length of the Pyrenees. They had similar disturbance
regimes (causative mechanisms of patches, here chronic
grazing), forest age, - and boundary discreteness
(boundaries with lower-forest types or open areas were
always abrupt). The areas ranged from 1.5 to 265 km?. -

Birds were censused in spring, using the point-count
technique (Blondel et al., 1981), which indicates the pre-
sence or absence of species per point. A sample (set of
points recorded through a year in an homogeneous part of
" a block) provided a list of frequency of .occurrence by
species (number of points where species were contacted
per total number of points). For some forest blocks, the
census was repeated in time (several years) and space
(different parts of the blocks), yielding a total of 18
samples from 357 points. The data were collected by
different observers (M, Clouet, P,A. Dejaifve, M. Leconte
& F. Spitz, pers, comm, & cf. Espeut, 1984), and by
ourselves, ‘

Habitat variables (Table I) were measured from topo-
graphic maps. (altitude) and recorded during censuses.
Block area wa$ measured from topographic maps. The
importance of the connection between Mountain Pine
blocks and lower forested blocks or open areas was
expressed through the ratio ‘area of Beech [Fagus
sylvatica] and Silver Fir [Abies pectinata] connected to
Mountain Pine/ Mountain Pine block area + area of Beech
and Fir connected to Mountain Pine’. A zero value of this
connection index corresponded to no connection between
Mountain Pine and other forests, and a full connection
between Mountain Pine and open areas. A value near 1
corresponded to a full connection between the Mountain
Pine block and a much larger area of Beech and Fir forest.

To summarize the varation in bird-community
composition among the Mountain Pine blocks, we per-
formed a correspondence analysis on the basis of fre-
quencies of occurrence of the 29 censused bird species
obtained in the 18 samples. Correspondence analysis does
not require any hypothesis on data distribution. Rela-
tionships between this variation and habitat, block area,
and connection variables, were studied by step-wise
multiple regression of the highest-ranking components of
the correspondence analysis, which depicted the signi-
ficant part of the variation. The patterns of the species on
these components were examined.

Results

The first two factors of the correspondence analysis
accounted for 45% of the total variation. The percentages
of explained variation for each of the remaining factors
were weak relatively to F1 or F2. Fl was explained
essentially by the connection index (R2=0.71, p<0.001).
The connection of Mountain Pine with forests of lower
altitude decreased along F1 following the sign of the
regression coefficient. F2 was explained by canopy height
(R2=0.65, p<0.001). Canopy height increased along F2,
following the sign of the regression coefficient. Block
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area was not selected by the regression process of F2 in
spite of having a high simple correlation with this axis
{0.66). Tt was correlated with canopy height (0.64).

Samples from Mountain Pine blocks isolated from
low-altitude forests, and with low canopies, had the
lowest species richnesses, but bird species, including
high-altitude species and typical mountain Pine species
{c¢f. Joachim et al., 1990), obtained their highest fre-
quencies there. Four of these typical Mountain Pine
species arc rare in France: Carduelis spinus, Loxia
curvirostra, Serinus citrinella, and Turdus torguatus (cf,
Yeatman, 1976). On the contrary, -increasing canopy-
height or connection with low-altitude forests favoured
species richness, but decreased the occurrence of typical
Mountain Pine species.

Discussion and Conclusions

Canopy height was found to influence the variation of
the bird composition in the Pyrenean Mountain Pine
blocks, especially favouring species-richness. On the
contrary, block area did not seem to have any effect,
despite its high variability. However, strong correlations
existed between these two variables. Concerning
fragmented habitat studies set up at a similar scale, some
showed habitat featores to be the principal direct control
of bird community structure {(Johnson, 1975), while
others included habitat and area as determinants of animal
communities {Thompson, 1978). Others, again, which at
first emphasized area effects (Vuilleumier, 1970), finally
concluded that species numbers could be equally
correlated with either area or habitat (Vuilleumier &
Simberloff, 1980). It now appears that definite area-
related distributions might be largely a consequence of
high concordance between area and habitat.

The connection of Mountain Pine blocks with other
forest patches was demonstrated to be a chief point of
variation in bird composition, Similar inter-patch
connection effects have rarely been mentioned af such a
geographical scale (but see Décamps et al., 1987). This

effect was an enrichment of the Mountain Pine

community by means of species with their main habitat in
low- and medium-altitude forests.

Following these results, two ways can be suggested for
the conservation of bird communities in Pyrenean
Mountain Pine forests. If land managers focus on the
conservation and the development of a typical Mountain-
Pine forest community and of rare species, their effort
must turn to the protection of Mountain Pine blocks which
have become isolated from low-altitude forest and have
low canopies. If they focus on species richness, their
effort must turn to the protection of Mountain Pine blocks

TaBLE]

Variables Used to Investigate the Differences between the Mountain
Pine Breeding-bird Samples.

Mean altitude {m)

Canopy height

Plant cover of the different vertical strata (%):
0-05m;05~1m 1-4m; 4-8m;>8m

Mountain Pine block arsa = PBA (kmz)

Connection index: area of Beech and Fir connected to Mountam
pine/ PBA + area of Beech and Fir connected to Mountain Pine.
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that are connected with low-altitude forest or have high
canopies. Surely, these purposes are not inconsistent with
each other, but limited means may force choices.
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Akpatok Island Revisited

Our main purpose in spending some days on Akpatok
Island (c. 60° 25' N, 68° 10' W in Ungava Bay, NE
Canada) in August 1992 was to verify the existence of a
valley described by Sydney R. Montague in I Lived with
the Eskimos, Jarrolds, London, 1940, xiv +.223 pp.,
illustr, Of it he wrote (page 183):

‘They were the dried skulls of men. A score lay in'a
group. I looked further; there were leg bones and
bones of arms, hands, fingers and feet, scattered and
tossed about, smoothed to the appearance of old ivory
by years of exposure to hard weather’.

Montague visited the island about 1929. The Oxford
University Exploration Club’s Expedition of 1931 to
Akpatok mapped the island and did not mention any such
valley of bones. Akpatok is 28 miles (45 km) long and 14
miles (23 km) wide, surrounded almost completely by
vertical cliffs. Access to the island by boat is practicable
only in limited places where ravines reach sea-level or
whers the cliffs are replaced by a series of raised beaches
(see Fig. 1).

Still Visited Mainly to Hunt Walrus

The modern ‘Inuit™* visit Akpatok in August to hunt
Walius (Odobaenus rasmarus), as the island lies on a
major Walrus migration-route. During the hunt, the
hunters are much too busy to go far inland, and moreover
prevalence of Polar Bears (Thalarcios marttimus) on the
Island makes unorganized camping and exploring some-
what dangerous. While falling off the cliffs or being

* The seemingly preferred modern name collectively for
Eskimos (Fr. *Esquimaux’), — Bd.
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[Continied from foot of preceding colwmn]

Island edition 2 (c) 1983 Her Majesty the Queen in Right of Canada
with permission of Energy, Mines and Resources Canada. The drili-
site is marked with the airplane and the words ‘Condition
Unknown'. The aumbers ‘2', °3’, and '4', are the locations of the
photographs constituting Figs 2, 3, and 4, respectively.

attacked by a Polar Bear scems dangerous, an even bigger
danger is getting lost. The size of the island and its uniform
topography render travelling by compass practically
obligatory, especially as fog often limits visibility. During
our recent visit* we had to find our way back to camp in a
snowstorm in August which limited visibility to 100 feet (c.
30 m). Our guide, Jusipi Keleutak, told us that very few of
the men and almost none of the women had visited the
Island. He himself had only been on the west coast, having
helped in an oil-drilling project in 1971. The island evokes
mystery even today among the Inuit, who were always very
interested in us when we were introduced as having come
to visit Akpatok.

The Walrus hunt was very successtul, five Walruses
being shot in less than two hours. It was much more work
to process the carcasses of one—two tons each than to kill
the animals. There seemed to be plenty more Walrus
swimming around in groups of 5 to 10 individuals,

Island Mainly Still Pristine

The intemal plateau of the island was still pristine. We
saw no trash, motorcycle tracks, or even cairns, though we
walked over a fairly large portion of the island. We saw
one Ptarmingan (probably Lagopus lagopus ungavus),
two caterpillars, two spiders, but no Polar Bears — though
we did see a den which the guide said was not too fresh, Of
course we saw millions of auks, We were impressed by
the tremendous flights from cliffs at the south end when
Jusipi fired his gun, Apparently the crew was impressed as
well, as they fired off guns whenever the boat passed
anywhere near to bird-cliffs. The colonial sea-birds
appeared to be various auks, murres, and guillemots, and
it is comforting also to note that the interior of Akpatok
remains much as Nicholas Polunin described itin 1931 (in
his The Isle of Auks, published in 1932 by Edward Arnold
& Co., London, England, UK: 253 pp., illustr.}. Thus we
found the ‘lush green valley’ he described on the western
side, We also found more ‘Omiak’ (Pedicularis lanata)
with the fat edible root which he mentioned in particular.

On the narrow beach of the west coast we saw one
fox,t which the crew circled back te shoot when we told
them about it. The manured scree under the bird-cliffs
supported lush  Scurvy-grass§ (Cochlearia sp.) or
‘northern rhubarb’ (Inuit: Qungulig), and the crew
collected three garbage-bags of it to take back. Polunin
referred to these lush green-covered screes and made it a
priority to get down to thern (Fig. 2).

But Not Everywhere

The entry-points to the interior are becoming trashed.
The concern drilling for oil left barracks which are still

*The members of our party were Professor Irvin Roy Hentzel,
Gene Steiner, Patricia Steiner, Robert Hentzel, Stuart Nelson, Dr Nor-
mand Tremblay, and Jusipi Keleutak (guide). The outfitter was Bob

" Deer of Quartaq, Canada, We spent 8-11 August 1992 on the Island.

fProbably the local subspecies of the Arctic Fox (Alopex
lagopus ungavus). — Ed. R
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Fic. 2. The cliff-face on the south-west coast of Akpatok. The

members of ship's crew are barely visible on the beach. They have

landed to gather Scurvy-grass (Cochlearia sp.)or ‘Northern

Rhubarb’ which is the dark vegetation growing at the base of the

cliff where it is manured by the droppings of the birds nesting high
above, along the cliff-face. Photo: §. Nelson.

liveable. The drillers also left part of their drilling equip-
ment as well as barrels (presumably imported for fuel)
which are slowly rusting. I rolled one barrel a bit and it
started leaking-out oil which smelled like kerosene. As
empty barrels would have been easily blown away, I
suspect that these rusty barrels were all at least partially
full. Perhaps when they rust enough to lose all their
contents, they will blow away and the drill-site will be
free of them. We found rusty tin-cans in the entries to
ravines as well as other trash. The guide discovered the
remains of a crashed helicopter. We found out later that
the helicopter contained a pilot and a biologist who had
just shot a tranquilizer into a Polar Bear when the crash
occured. The pilot and biclogist were not injured, but
watched in horror as the Bear slowly recovered and then
circled around and around their crashed helicopter.

§ Presumably the highly polymorphic Common Scurvy-grass

{(Cochlearia officinalis s.1.) but just possibly a member of the Sorrel
Family, namely Mountain Scrrel (Oxyria digyna), which is also
common, on sea-shores practically throughout the Canadian Arctic
Archipelago though less favoured by manuring than Scurvy-grass
(belonging to the Mustard and Cabbage Family) — ¢f. N. Polunin,
‘The Flora of Akpatok Island, Hudson Strait’, Journal of Botany,
LXX1, pp. 197-204, 1934; “Tke vegetation of Akpatek Island, Part
I", Journal of Ecology, XXT1, pp. 337-95, illustr., 1934; ibid. ‘Part
I, Journal of Ecology, XXII1, pp. 161-208, illustr., 1935; Botany
of The Canadian Eastern Arctic, Part It Pteridophyta and Sperma-
tophyta, Canada: Department of Mines and Resources, National
Museum Bulletin Nr 92, vi + 408 pp., illustr, + folding map, 1940;
ibid, Part III: Vegetation and Ecology, Canada: Department of
Mines and Resources, National Museum Bulletin Nr 104, viii + 304
PD., illustr, +folding map, 1948; Circumpolar Arctic Flora, Cla-
rendon Press, Oxford, England, UK. xxviii + 514 pp., ¢. 1,000
illustrs, 1959; etc. — Ed.




