Neither too many nor too few?

The myth of ‘social
regulation’ of roe deer
populations has lasted for
almiost 50 yvears, say John
Linnell and Jaan Micheal
Gaillard. The cumulative
research of the last
decades is now finally in a
position to bury it - but with
what shall we replace it?

Fioe deer are notonously difficult beasts
to count, much to the frustrarion of
researcher and estate marager alike.
Being largely solitary and elusive, the
ceenial observer mrely pets any
impresion of the number of individuals
infabiting any given fomes, beyond the
frequency of glimpses of vanishing back-
quaiters. This retusal to stand up and be
counted has led oo much debate about
the size of roe deer populaticrs and the
factors influencing them.

Eaily obse rvars believed that roe deer
appeared to spread out relatively evenly
throughout the landscape, avoiding the
clurnps of locally high density often seen
in other spacies, especially fallow dear
for example. By the 1970% and 1980%
this simple cbservation had been turned
into a scientific ‘fact’- the idea of social

wegulation. The idea was simple enough:

as density increased, more young
individuals would te driven out of the
population to prevent it becoming too
dense. Thus a roe deer population should
always live in “harmony” with its food
supply due to social pressire preventing
increase. Supedicially an appealing idea,
with a certain appealing logic. The anly
problem is chat it's wrong, However, like
mamy superficially appealing ideas, the
social regulaticn of roe deer became an
eaablished fact, which has been band to
dislodge from the public’s mind. How
did it come to this?

Within the scientific world the issue
weally started in 1977 with a publication
by the Polish tesearcher Boguslaw Bobek
in the prestigious scientific journal
Mature. The paper presents some data
about the relationship between 1oe deer
density and food availabilioy which is



unproblematic. However, the paper
states the mechanism & being “The
sizes of unexploited populations of roe
deer are regulated by spring migration”
(e dispersal) without any suppoming
dara. It is stated as just a simple fact of
roe deer biology. This accessible
publicaticn led to the idea spreading
widely. As his source Bobek quoted the
famous Danish eseancher Helmut
Strandgaand whose moncgraph from
1972 is ome of the classics of me deer
biclogy which has irspired several
penerations of meseaichers. Serandpsard
presented los of really good data
which still stands today, bur some of
his inkerpretations were influenced by
thie niorms of his times. Belevant to the
iszue of social regularion is his
obserarion that many young animals
were leaving the study populaticn and
petting shot cutside. He felt chat the
magnitude of this emigration was
severely limiting the population’s
goowth rate. As an explanation
Strangaarnd offered the following: “the
reasor for this emigation lies in the
fact that the population can only
reach a cerain density.” Again social
regulation was stated as a background
fact mther than as a result of his study.
For support Standgaard cited a
previous mesearcher ar the same sudy
site, Johs Andersen, who had in tuen
written an influential classic
moncgraph in 1953, This monopraph
also srates that: “Under all
circumstances a cerain amount of
emigration from cmowded areas is to be
expected bacaise thee is a limit to the
number of deer a district can support.”
Apain, social epulation is expected as
a natuml property of populations.
Andersen refers to a Danish hunting
magazine from 1943 for support, but
from hee the trail poes cold. In
faallel oo these continental studies,
two Buitish eseawchers, H G
Cumrnings and P S Bramley, were
studying tecntonial behaviour of roe
deer and speculating about how it

might relate to social regulaticn.

The esult was a body of ground-
breaking roe research conducted in the
1950, 1960 and eady 1970% which
produced much useful daa, bue which
was eroneotely interpreted besed on
the domirant ideas of the times. These
ideas evolved arcund the group
selection ideas of Wynne- Edwards
which, simply put, proposed the gooup,
or the population, as the unit on
which natural selection operated. In
this view, individuals would make
decisions for the henatit of the
population rather than for themss lves.
Hence, it was expected that young
animals would disperse to prevent the

which factors actually influence the
size of 102 deer populations.

When researchers discuss
population dynamics we separate
between two processes. Firstly, we
discuss limiting’ tactoms. These ae not
factoms that set an upper limit on
population size, rather they are all the
factoos that have a negative influence
on the rate at which populaticns grow.
Secondly, we discuss “regulating”
factors. These are a subset of limiting
factoos that respond in a density-
dependent way, Le. as populaticn
density increases, the magnitude of
their impact increases, thus slowing
population growth. Cuantifying the

Chrrent ideas of the evolution of social

systems focus almost exclusively on the

L

individual being the un

it for natural selection

Therefore the whole premise for social

regulation hypothesis falls away

fopulation increasing too much.
Curent ideas of the evolution of social
systems focus almest exclusively on the
individual being the unit for cacual
selection. Themetore, the whole
premise for the social mgulation
hypothesis talls away. The myth could
also have been avoided if msearchers
at that time had had the same access
to scientitic databases that we have
today. There is actually an article {in a
very obacuie Fusian language joumnal
foom Lithuania) from 1973 chat
demonstrates that incressing densicy
had negarive effects on several
reprocluctive parameters ina
Lithwanian e population studied
from 1963-1970, a finding chat
automatically undermines social
regulation. The one pood thing about
this longsanding oyeh is that it has
meotivared a wide range of studies in
many countries to ooy and determine

magnitude of limiting tactors and
determining if they are densiny-
dependent or not mquires a preat deal
of research etfort. Fortunately, o deer
have been widely studied throughout
Europe and bave cften been the
subject of long term studies, CF
greatest significance have been the
studies in Chedington woods, Dot
(1961-19599 conducted by Fobin Gill
and colleagues), Chize Reserve, France
{1970 cngoing), Trois Fontaines
Reserve, France { 1975-cngoing, both
directed by Jean Michel Gaillard and
the Office Maricnal de la Chasse ), and
Bogesund, Sweden (19853 -ongong
conducted by Fetter Kjellander and
Mot Libeag), to name just the longer
studies. o addition come the dhorter
studies from Momway ( Stodosna [sland
and southeasteon Momay conducted
by Beidar Andersen and John Linnell)
and foom cential [aly (conducted by
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A wide range factors affect the reproduction and suruival of roe deer
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Stefano Focardi). The combination of all chess
studies has given us a dramatically improved, but
constantly expanding, understanding of the
factors that influence e deer populaticre

A wide mange of factos affect the
reproduction and survival of roe deer Foe die

from a wide mnge of causes, including hurman
harvest, vehicle collisions, accidents (a
aurprising number die from diowning or falling),
starvation |{often due to snow and severe
winters), and predaricn. All thess have the

porential to act as limiting factors, What is often
surprising in 1o deer studies is the preat ity of
death from disease or parasites. o the cases
where it is found it is often brought on by
srarvation or otheowise poor condition. [n
addition to these morality factors we have also
seen that reproduction can be affectad by a wide

range of envimnmental factoms such as weather.
Warious studies have shown that weather in both
winter (snow) and spring { affecting food
corditions in late pregnancy and just after bicch)
can influence the birth and survival of offspring.
However, listing all these limiting factoms only
tells us a small past of the sony. The real
questicn of interest is how many of them are
influenced by populaticn density and can thus
funiction as epulatory factors?

The long temm studies cthat have been
conducted to date have demonstrated ample
examples of density-dependence on
repinduction. A geneial partern is that these are
most pronounced in the eady stages of the life
cycle, ie. on litter size during pregrancy o at
birth, on the sunvival of fawns during their fist
vear and also on the body weighes that fawns
achieve during the firs year of life. Themetore,
researchers have demonstrated a wide range of
dersity-dependent factors that have the
potential to repulate (ie. stabilise ) roe deer
populations.

However (there is always a “however™), what
we have seen is that the magnitude of these
dersity-dependent responses is diten too small to
prevent often diamatic changes in population
size. During a penicd of population growth, for
example following a relaxartion of harvest
pressure, animals bom and raised during good
years {of low population density) will manage to
maintain very high repoductive rares despite an
inceasing competition tor feod. This will imply
that the populaticn can grow rapidly, and that
growth will nok slow wntil extreme dersities are
reachied. Likewise, individuals born during
penicds of high food competition (period of
high dersity) may never actually catch up, even
if environmental conditions improve, for
exanple following a reduction in density. The
existence of
these time lags
in e spomse
and the
pemistent effects of conditions tollowing bicch
{called cohort effects) implies thar roe deet
populations left to themselves will probably
demonstrate fluctuations in size, potentially
oveshooting ‘carmying capacity’ (3 controversial
topic in biology) before density dependence
effects kick-in significantly. The picture becomes
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John Linnall is at the Nomwegan.
Instisure for Nawwre Research in
Trondheim, Nomury and Jean Michel
Guiflerd iz ar the Llniversiey of Lyon
{CNRS kab), France.
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