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Harvest records often assumed to be an
Indirect measure of population abundance
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Harvest records often assumed to be an
Indirect measure of population abundance

Ln(Harvest statistic
iIndex)

Ln(Population density index)



Harvest records may in some circumstances
be an indirect measure of population size
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Cattadori et al. (2003) Oikos 100: 439-446
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But the composition of harvests does not
always reflect that of the populationasa
whole... .

Danish killed

UK killed

Proportion of young determined by each

1986 1988 1990 1992 1994 1996 1998 2000 2002

Breeding year

Mitchell et al. (2008) Bird Study 55: 43-51
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Linear regressions of annual grouse harvest
against counts were reasonable fits but slopes
< 1 In every species
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Could hunter harvest rates vary In response
to prey population size and different ways?

“Buzz” Holling

Rate of Prey Capture

Prey Density

Holling (1959) Canadian Entomology 91: 293-320 & 91: 385-398.
Holling (1965) Memoirs of the Entomological Society of Canada 45: 5-60.
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Classic Type | functional response

A simple linear relationship between capture rate (C) and prey density (N)
up to certain level P
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Holling (1959) Canadian Entomology 91: 293-320 & 91: 385-398.
Holling (1965) Memoirs of the Entomological Society of Canada 45: 5-60.



Classic Type Il functional response

Introducing handling time (t) where t > 0 where hunters become time
limited or less disposed to continue having killed a certain number
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Holling (1959) Canadian Entomology 91: 293-320 & 91: 385-398.
Holling (1965) Memoirs of the Entomological Society of Canada 45: 5-60.



Classic Type Il functional response

Hunters may switch to other species and/or refrain from killing species that show dramatic
declines. This results in little change in the hunting yield at low population density, as
population densities increase, such quarry species will become more popular to hunt
(enhanced hunting effort), until they become so abundant that saturation effects would take

over
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Holling (1959) Canadian Entomology 91: 293-320 & 91: 385-398.
Holling (1965) Memoirs of the Entomological Society of Canada 45: 5-60.



We test to see If we can find such functional

responses

...by comparing the annual Danish hunting bag statistics (as a measure of prey capture) with DOF
(BirdLife Denmark) point count indices (as a measure of annual species abundance) in four avian and two
mammalian quarry species

Roe Deer .
Capreolus capreolus B L
I, {J Tr% "



http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJDLk--cj8gCFUuPLAodF58ELg&url=http://www.viscountstalking.co.uk/stalking/deer-species/roe-deer&psig=AFQjCNGz829uXwrMahBtuufWw94amIvg8w&ust=1443168785978658
http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIaikv2bj8gCFQELLAodiSQPXA&url=http://alex-cool.com/pigeon-wood-images/&psig=AFQjCNEloQJ1otZ93WmKDvaB_LlaZ-8RnA&ust=1443168549637419
http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCL7W8amcj8gCFcPdLAod0EICPg&url=http://www.stephenburch.com/ukpics/spring12.htm&psig=AFQjCNFQdos6RzaFOk19tfAU11ft-aV3ag&ust=1443168649208007
http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIil-Zydj8gCFUeSLAodvWQBvg&url=http://thehigherlearning.com/2014/11/03/europe-has-lost-421-million-birds-in-30-years-90-are-the-most-common-species/&psig=AFQjCNFODnXh87Nm6hks1UGJ546teowYdQ&ust=1443168894639446
http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMfP1M-dj8gCFUmGLAod2dYHEw&url=http://simonlitten.photoshelter.com/image/I0000ab4kEDQij4E&psig=AFQjCNFB4GbkwIYQFblEoeIvl3gILrL62Q&ust=1443168957029399

Classic Type | functional response

A simple linear relationship between capture rate (C) and prey density (N)
slope equal to unity

(a) Common snipe

--1988-2011
—Slope of unity

Exceptionally dry autumns
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Point count index
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Classic Type | functional response

A simple linear relationship between capture rate (C) and prey density (N)
slope equal to unity 1977-2006, major response to law change
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Tends to Type | functional response

A simple linear relationship between capture rate (C) and prey density (N)
but slopes not equal to unity, major response to law change
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Formerly classic Type | functional response

A simple linear relationship between capture rate (C) and prey density (N)
slope equal to unity 1985-1996, now departs following major response to
law change

150000 _ Less restrictive legislation

// for this species (month longer
(d) Roe deer | season)

130000

1ze

110000

7}
o
®
Kol
©
s
i—

90000 / -+-1985-1996
~-1997-2011
20000 3 —Slope of unity

50000
75 100 125 150 175 200 225 250 275 300
Point count index




Classic Type Il functional response

Sigmoid relationship between capture rate (C) and prey density (N) slope
equal to unity 1977-2010, shows signs of hunter restraint in the absence of
regulation
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Too complex to model functional responses

Much affected by major responses to law change
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Take home messages

« Using bag statistics (as a proxy for kill rate) and point count indices (as
a proxy for population abundance) have their limitations!

» Relationships between bag statistics and point count indices varied
greatly between species

« Although some species (notably Common Snipe) suggested sustained
Type | Holling responses, this was the exception rather than the rule

« Clearly changes in hunting law had major effects on levels of hunting
effort that must be taken into account if hunting statistics are to be
used to reflect total abundance in any form

» Grey Partridge data also hinted at a Type Il response as might be
expected given the great concern amongst hunters for this species
which has declined rapidly due to changes in agriculture

* The latter case shows that “predator” behaviour affects relationships
between prey density and Kill rate and this too needs to be accounted
for if hunting statistics are to be used to reflect population size



Conclusions

« Care MUST be exercised before bag statistics are ever considered as
reliable indices of population abundance

* While possible for some species, this relationship has to be investigated
to adjust for changes in hunter effort before harvest records are
considered as indices of population size and change

« ESPECIALLY because hunter behaviour may affect bag statistics, for
Instance exercising restraint (e.g. the case of Grey Partridge) with
species of concern and as a result of saturation effects relating to very
abundant species

« Despite this, there are very powerful arguments for collecting harvest
records, which are vital for this type of exercise, assessing the impact
of hunting on populations and ultimately in the effective adaptive
management of hunting in a sustainable fashion

» \We also advocate innovative sociological studies to better understand
the factors that affect hunting effort and decision-making amongst
hunters

Watch out for the upcoming publication on this due out in the journal Wildlife Biology!






