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The Food of the Danish Red Deer (Cervus elaphus)

Introduction

As a result of complaints about the damage
done by foraging red deer (Cervus ela-
phus) in forest plantations and crops in
certain areas of Jutland, a reduction in po-
pulations was carried out during the years
1954-1956.

The Directorate of State Forestry car-
ried out the shooting of red deer in the
Buderupholm State Forest District in the
Rold Forest area in the northern part of
Jutland, and the Dune Directorate did the
shooting in the dune plantations south of
Ringkebing Fjord, West Jutland.

This made it possible to remove rumen
samples from a large proportion of the
red deer killed.

The examination of the samples was
entrusted to Jagtfondens Vildtbiologiske
Undersegelser, Copenhagen, while the
remainder was handed over to the Game
Biology Station, Kala.

The following investigation is based
solely on this material and is virtually
pure laboratory work, Preliminary reports
- on the investigations have been published
(Jewsen 1958 a, 1958 b).

Knowledge of the natural food selection
of an animal is an important requirement
for understanding the ecology of the spe-
cies, i.e., its dependence on, and influence
on its environment. Among other things,
the food it selects will explain the prefe-
rence of the animal for certain biotopes
and the movement of the single individual
in the terrain, during the course of both
a single day and of a year.

In the case of modern wildlife manage-
ment, it is, moreover, very important to
have a basis on which to judge the ecolo-

gical capacity of a particular territory in
relation to a given animal species, i.e. the
number of individuals for which the given
territory can provide optimal living condi-
tions. It is obvious that a whole combina-
tion of factors plays a role here, e.g. cli-
matic conditions, cover, and also purely
psychological factors. However, one of
the most important conditions for the
maintenance of an animal population is
that the available food should be suffi-
cient both in amount and nourishment
value, so that the adults are not only
healthy themselves but capable of produ-
cing healthy offspring.

If the food selection of an animal spe-
cies — or a particular animal population —
in some way or another interferes with
man's economic interests, it is also impor-
tant to have a firm basis on which objec-
tively to evaluate possible damage in or-
der to improve one’s chances of being able
to take suitable counter-measures.

Many references to the food of diffe-
rent kinds of game are to be found in the
literature. Until recent years these examp-
les were largely based on observations
made by various people — mainly foresters
and hunters — and the views they them-
selves had formed. This kind of personal
opinion is, of course, easily influenced by
the observer’s interests and preformed
opinions. This is particularly true in the
case of animals suspected of causing da-
mage of economical significance. Again,
there will be a strong tendency to genera-
lize on the basis of a few more or less acci-
dental observations which may very often
be quite atypical of the feeding habits of
the animal in question.
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It is, therefore, of real importance to
seek a truly objective evaluation of the
feeding habits af various species of game,
based on a scientific examination of as
large and representative a material as pos-
sible. At the start of the investigation in
1954 work of this nature was unknown
in Europe, whereas several papers had
been published in the U.S.A., e.g. Hostey
& ZIEBARTH (1935), D Nio (1938), Nog-
ris (1943), Dust (1949), Dasmann (1950),
and FErrern & Leacm (1950a, 1950b). It
was, however, necessary to find a method
which was practical under more modest
research conditions and which would pro-
vide a sufficient degree of accuracy for the
purpose.

Since then, similar investigations have
been undertaken in other European coun-
tries, and some of them have been pub-
lished, e.g., EvceNraam (1959), NeuMan
(1963) and Hece (1961). The latter based
his analyses on excrement alone.

Apart from stomach investigations pro-
per, the food selection of red deer and
other species of deer have, in recent years,
been investigated by direct observation
(Aurin 1961, 1964, 1965 a, 1965 b) and
by tracking in the snow. The latter me-
thod in particular may provide valuable
information about winter food in areas
with longlasting snow cover (NASIMOVICH
1948, Hacen 1958 a and 1958 b, AuLEN
1965 a, 1965 b).

Problems in connection with the examination of rumen content

When judging the value of rumen con-
tent examinations it is especially impor-
tant to note that the food consumed by
the deer always enters a stomach already
containing considerable quantities of part-
ly digested plant matter from earlier for-
aging, and gradually becomes mixed with
this. It is also important to note that while
easily digestible food — because of the
ability of the rumen-reticulum system to
sort the contents ~ will pass this section
more rapidly the coarser, less digestible
food will rerain in the rumen for as long
as is necessary for its decomposition.

In the case of domestic ruminants this
situation has been known for a long time.
With respect to sheep, Norris (1943) made
a direct comparison between the com-
position of the food intake and that of the
rumen-content. He found that the rumen-
content gives an inexact picture of the
food eaten by the animal immediately be-
fore slaughtering; in particular, the calcu-
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lated amount of browse (shoot tips of
woody plants), will be larger than that
actually consumed because remains of
browse from earlier intakes will still be
present. Norris found that 32.1 %6 of the
solid food in the rumen had been digested
after 3 hours, 48.5 %o after 6 hours, and
58.8 % after 9 hours, and that the food
started to enter the omasum 2-5 hours
after intake. It was also seen that varjous
amounts of coarse food, e.g. straw and
barley grains, remained in the rumen
for at least 4 days. Furthermore, it
appeared that there was a pronounced dif-
ference in the ability of different sheep
to digest the food, making it impossible to
introduce a corrective calculation for eli-
minating the effects of digestion and of
food remaining from earlier intakes.

With regard to red deer, GiLL (1962)
investigated the length of time necessary
for food to pass through the entire diges-
tive system. He mixed the food with a
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known quantity of dyed hay and oats,
and noted the time taken for coloured
particles to appear in the excrement. The
first particles appeared at different times
with different experimental animals -
from 11 to 24 hours after feeding — while
the main amount appeared in the excre-
ment from the 2nd to the 4th day. The
last remains were still appearing 5 to 12
days after feeding.

This was, more or less as expected, the
same kind of result found in similar expe-
riments with cattle. It is, however, impor-
tant to note that these experiments with
deer were undertaken in Zoos (Plock,
Danzig and Warsaw), and thus under the
totally unnatural environmental and die-
tary conditions of captivity. Thus, with
respect to the present problem, the signi-
ficance of this experiment has certain
limitations. On the other hand it is quite
clear that the whole digestive system is
extraordinarily sensitive to the immediate
mental state of the animal. Thus, G
particularly mentions the influences of
the rutting season and of change of sur-
roundings, e.g. transfer of animals from
one enclosure to another or isolation of
one individual from the herd. Furthermo-
re, sudden changes in feeding conditions
themselves were seen to have a pronoun-
ced effect on time of retention in the sto-
mach.

It has been suggested that by using the
known average retention times for the
various foods, it might be possible to ad-
just the amounts found for various food
items in the stomach to correspond more
closely to the relative amounts in the food
intake, Fowever, when one considers the
variations that may occur during the time
of passage and the multiplicity of food
items (each varying in digestibility with
season, age of plant, actual fragment of
the plant in question, and often the pro-
portion between the various parts of the

same plant, e.g. leaves and woody tips),
any adjustment of this sort is seen to be
quite unrealistic. The whole process would
become so complicated and give rise to
so many new sources of error that the fi-
nal result would hardly be any improve-
mernt.

If one is to decide whether the value of
stomach-content investigations merits the
time spent one must first clearly ascertain
what can be learned of practical value
from these investigations, and whether it
is possible for the given material to fur-
nish that information.

The first question is, what plant species
appear in the food at all.

The main problem is, to what degree is
it possible to identify the plant remains
found in the rumen, and how certain is
it that more fragile and easily digestible
matter is not overlooked — possibly be-
cause this has been completely decompo-
sed? It is obvious here that as the rumen
contains an average of 12 kg of food, and
some hold as much as 20 kg, consisting
of millions of minute plant fragments, it
is possible in practice to examine only a
small sample. Thus a plant species of
which only a few specimens have been
eaten may quite easily be in that part of
the rumen content not forming part of
the sample. Such a plant, however, can
hardly be of great importance as a food
item, and may possibly have been taken
accidentally with neighbouring food
plants.

Plant remains in the rumen may often
be surprisingly well preserved and whole,
and even at an advanced stage of diges-
tion may still show characteristic details.
Starting from the best preserved plant
portions one can, by continual compari-
son, work towards fragments which, from
their condition, might otherwise be quite
hopeless to identify. In most cases it is
at least possible to decide whether the

5
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material is one of the common, well-
known food plants, or whether it belongs
to a main group such as herbs, grami-
naceous plants, lichens, mosses, etc. Apart
from plant matter which can at least be
referred to these groups, one may also
find veins and finely divided tissues sepa-
rated by digestion, and completely bark-
less, more-or-less splintered wood partic-
les from shoots and smaller branches. As
mentioned above, even these may often
be put into definite species or groups by
comparison, but as their condition shows
them to have been in the rumen for some
time, and thus not come from the latest
food intakes, it would be most correct to
disregard them completely.

A special problem arises with grami-
nids, which as a group constitue the most
important food for deer throughout the
year. Here, it is usually possible to distin-
guish between grasses proper (Gramina-
ceae), sedges (Carex) and woodrushes
{Luzula). The individual species within
this group, which can be difficult enough
to identify when whole and in flower, are
naturally even more difficult, or even im-
possible, to identify in fragmentary form.
However, the leaf structure of some is
so characteristic that they can easily be
identified, and luckily this is true of some
of the most important food plants. One
advantage is that even small fragments
usually show the full width of the leaf.

Herbaceous plants are also very diffi-
cult to determine, especially as the frag-
ments form only very small parts of the
complete leaf, providing little information
as to its form and structure. Here, it is
often necessary to call them sunidentified
herbs«, But they are relatively unimpor-
tant, particularly in the winter food of
the red deer.

In all cases it is important to have
plants from the feeding ground for com-
parison, and a stomach investigation will

6

be easier to undertake if carried out in or
near the area where the material origina-
tes,

The next question is whether it is pos-
sible to judge the percentage and impor-
tance of the individual plant species or
plant groups as food for deer on the basis
of stomach analyses.

By giving the percent occurrence for
the individual food items, the percentage
of the total number of samples in which
a particular plant is found can be seen.
From this it may be ascertained whether
the plant has particular importance in a
certain season, or whether it was only
taken on single occasions ~ and then per-
haps incidentally, with other food.

The big problem is the question of the
relative amounts of various plant species,
As mentioned above, it is only possible to
examine a small sample of the total rumen
content. Again, the relative amounts in the
rumen will not correspond to the relative
amounts in the food intake because of
the complex ruminatory process. We must,
therefore, assume that it is impossible to
show the relative amounts of each plant
species or group with any degree of accu-
racy. However, the matter must be regar-
ded in a practical light; it cannot be of
decisive importance if a plant species
which actually forms 37 9% of the food
intake is judged to constitute 30 %4, 35 %o
or 40 %/ on the basis of a rumen sample.
The essential point must be that this plant
forms about /3 of the food intake, and is
therefore important for the animal, If this
is supported by examination of other
samples, and if the percent occurrence is
again high, it must be an important food
plant.

With regard to estimation of relative
amounts, the best method of reducing
erroneous judgements must be to use the
least digested plant fragments as a basis,
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Fig. 1. Old stand of Fagus silvatica (Rold 18.2.1965). This kind of growth does not give much food

to the red deer.

i.e. that part of the food last consumed.
Where browse is part of the food it will
be particularly important not to take into

consideration the strongly digested partic-
les which, as previously mentioned, may
have been several days in the rumen.

Material

The present investigations are all based
on laboratory tests of samples of rumen
content received.

The material originates from two loca-
lities in Jutland, The Rold Fores: of Him-
merland and the dune plantations in West
Jutland south of Ringkebing Fjord. Herds
of red deer roam freely in both these
areas.

The Rold Forest is Denmark’s largest
forest area (about 8,300 hectares). The
soil largely consists of gravel, and the
forest originally consisted largely of rather
stunted beeches (Fagus silvatica). Two
thirds of the area has now been planted
with conifers, mainly Norway spruce

{Picea abies). Deciduous trees constitute
the remainder, with beech dominating.

Of the 46 samples analysed from this
area, 41 are from the Buderupholm State
Forest District, (sent in by Mr. Jens Hvass,
forest supervisor). Three samples from
Nerlund Fstate, and one from Seem
Forest on the Lindenborg Estate, were ta-
ken by the author.

Buderupholm State Forest District
(2,210 hectares) houses a native popula-
tion of red deer. In 1955, when most of
these samples were collected, the total
number of individuals was given as
around 25 (Arex-Hansen 1956). Howe-
ver, one’s experiences with census-taking
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of deer make one regard this figure with
great reserve. It is quite possible that there
could have been interchanging between
this population and the population from
the Lindenborg area, as at this time the
border was only partly fenced.

It is reported by Mr. R. SereNsEN, forest
keeper that red deer from this area, which
at that time had a very large population
— the total number for the Rold area was
given as 435 (ArLex-Hansen 1956) — ma-
de regular nightly journeys to certain
preferred foraging places in the nothern
part of the State Forest.

At the end of the 1920s fences were
erected along the outer edges of the for-
est in order to prevent red deer from
wandering out into the fields in search
of food.

In the winter, food, mostly oats (Ave-
na sativa) is put down in special feeding
places.

The dune plantations include planta-
tions, sand dunes and heath, between
Ringkebing Fjord and Ho Bugt (approx.
9,500 hectares).

The planting of the dune areas began
in 1853, and was originally intended as
a means of preventing sand drift. The
dominating tree is mountain pine (Pinus
mugo); on better soil and older plantati-
ons a number of other conifers and even
deciduous trees may be found.

In between the individual plantations
there are extensive areas of open dune and
heath terrain, with unhampered access to
the neighbouring fields. The actual area
planted comprises approximately 7,500
hectares while approximately 2,000 hecta-
res are heath and dune (THAARUP 1953).

Table 1. The number of samples distributed on
year, month and district.

Dune
Rold
Pl?:r::_ Forest Toral

January 1954 1

1955 10

1956 10

Total 10 11 21
February 1954 1

1955 11

1956 4

Total 4 12 16
March 1954

1955

1956 3

Total 3 3
April 1954

1955

1956 1

Total 1 1
May 1954

1955 1

1956 2

Tozal 2 1 3
June 1954

1955 1

1956

Total 1 1
fuly 1954

1955 3

1956

Total 3 3
August 1954

1955 2 8

1956

Total 2 3 10
September 1954

1955 4 9

1956 2

Total 6 9 15
October 1953 1

1955 1 3

1956 i3

Total 16 4 20
November 1954 2

1955 3 1

1956 10

Total 15 1 16
December 1954 7

1955

1956 3

Taotal 10 10
Tatal 73 46 119
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Photo P, VALENTIN JENSEN.

Fig, 2. Moorland (Rold 18.2.1965). Open, grass-grown areas with young spruces are often frequent-
ed by the red deer.

Fig. 3. Scrub of Pinus mugo with a deminating cover of lichens. The dune plantations (Vejers Plan-
tation 10.5.1962).
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Photo P. VALENTIN JENSEN.

Fig. 4. Heath area. The dune plantations (Kallesmarsk 10.5.1962). The vegetation is dominated
by Calluna, mixed with Empetrum, lichens, Deschampsia flexnosa, and mosses.

The red deer population in this area is,
naturally enough, quite recent, and must
have been established from the deer po-
pulations in the northern and eastern
parts of Jutland during the last 50 years.
At the present time a large and hardy
population exists; in 1955, when most of
the samples were taken after 136 animals

had been shot, it appears to have consist-
ed of at least 250 individuals (CrRrISTOE-
FERSEN 1967).

A total of 73 samples has been analysed
from this area, all originating from the
shoots undertaken by the Dune Directora-
te in cooperation with the Game Biology
Station.

Stomach weights

Whenever possible the weighing of ru-
men-reticulum with contents was taken
immediately after it was removed from
the animal in order to obtain an impres-
sion of the food amount.

The average weight for all stomachs
was 12 kg. In 28 calves shot between
September and March the average weight
was 61/2 kg, The lowest weight here was
3 kg (Oksby Plantation, 9.10.1956, &)
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and the highest 10 kg (Bordrup Planta-
tion, 23.3.1956, 3).

For twelve 1!/s year-old hinds the
average stomach weight was 1042 kg (8-
13 kg), while for 22 males of the same
age it was 13!/2 kg (10-17 kg). For 51
hinds aged 21/z years or more the ave-
rage weight was 13 kg (7-20 kg) as was
also the average weight of 38 stags of the
same age (5-22 kg).
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Fig. 5. Removing rumen samples.

Even though most of the stags appe-
ared to be fairly young animals, it is obvi-
ous that stomach weight values are re-
markably low from the end of September
until the middle of October. It would

Method

The samples were taken out of the sto-
mach as quickly as was practicably pos-
sible after the animal had died, and asoften
as possible by the same person. In all ca-
ses instructions were sent to the examiner
in question.

The rumen and reticulum were cut free
as a whole and weighed. The sample was
then taken from the rumen itself, and in
order to ensure that samples were as re-
presentative as possible, smaller samples
were taken from ten different parts of the
food mass, constituting about 500 em? in

Photo F. CHRESTOREERSEN,

seem natural to connect this with the rut-
ting period. Apart from these stomachs
from the rutting period, the average of
the remaining stags aged 22 years or
more is 16 kg.

employed

all (Fig. 5). Formalin was then added and
the sample was sent off with as much in-
formation as possible (date, time of death
of animal, age, sex, locality, etc.), to be
examined at Jagtfondens Vildtbiologiske
Undersagelser in Copenhagen.

For the actual examination the follow-
ing method was employed which was be-
lieved to give a sufficient degree of accur-
acy and to be practical within a reasonable
period of time. Approximately a third of
the sample was set aside for possible con-
trol or for later supplemantary investiga-

11
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tions — the rest was washed in a fine-me-
shed sieve for closer examination. The ma-
terial was examined and sorted under wa-
ter, using a binocular microscope with 5
x magnification. To ensure that no part
of the material was overlooked, a larger
petri dish was sometimes used, divided in-
to two parts by plastic strips and provided
with a small »lock-chamber« in the midd-
le, the width of which corresponded to
the field of vision of the microscope (Fig.
6). As the material was gradually pulled
from the one part to the other through
the lock it could be ascertained that no-
thing essential was overlooked. The frag-
ments from the different species or groups
were collected in small piles in a large
petri dish, and the respective amounts
estimated in percentage by volume. The
results of a suitable number of subsamples
— dependent on how complex and »diffi-
cult« the sample was — were compared,
and the final percentage given, taking into
account whether part of the content was
difficult-to-digest food which had been
for a longer period in the rumen.

It seems natural to state the relative

amounts of each plant species as percent
volume, and owing to the wide margin of
error (especially with larger amounts), it
was thought preferable to give a »round«
figure. It must be strongly emphasized
that percentage indications for the indivi-
dual samples cannot be taken as an exact
measure of the percent volume, but are
only intended as a measure for evaluation.
Indications given in percentages have the
advantage of being easier to work with
and provide average values for given pe-
riods. This kind of mean value can, how-
ever, when published to several decimal
places as one often sees in similar papers,
give an erroneous impression of accuracy.
It must be constantly remembered that
these values are produced from somewhat
uncertain figures, and it is, therefore, pre-
ferable to delete the decimals in the final
result. It is obvious that with the average
of a large number of figures a certain
degree of equalization will appear and
that on the whole, a large material inve-
stigated by the same person will give the
best possible picture of food selection.
Considering the uncertainty in estim-

Fig. 6. The material to be investigated is put in room A and is drawn through B into room C.

Dotted line: field of vision of the microscope.

12
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ating amounts, another representation of
the results has been tried. Visually, at
least, this should show the importance of
each individual plant species or group as
food items without giving the impression
of exaggerated accuracy (Figs. 8, 12, 13,
14,18, 19).

On the basis of an estimate of the re-
lative amount of each food item as percent
volume, the items are classified into four
groups.

If a food item is present in an amount
estimated to be under 1 % of the total
amount, or only as traces, it is put into
the first group, shown as open columns in
the diagrams. This may then be taken to be
unimportant to the particular animal in
question — possibly taken accidentally with
other food. The second group includes
food items present in small amounts only
and presumed to have limited food value.
This includes food in amounts from 1 %
— 5 %, and is shown as diagonally-lined
(hatched) columns. If food is present in

amounts exceeding 5 %o it must be con-
sidered to be of real value to the animal
and is put into the third group, which in-
cludes amounts from 5 % to 50 % and
is shown by crosshatched columns. Food
in amounts of 50 % or more must be con-
sidered to dominate and to be of great
importance. This group is shown by filled-
in (black) columns.

By this method of representation the
height of the columns shows the actual
number of samples in the case of a small
material whereas for a larger material it is
more convenient to have the columns in-
dicate the percentage of the total number
of samples. At the same time, the dia-
grams give a direct impression of how
many samples were completely dominated
by a certain food item, and in what cases
this formed an important part, a small
part, or only a trace of the total. In this
way, a direct visual impression of the
quantitative value of each food item is
obtained.

The importance of the individual plant species or plant group
as food item for red deer

It has been found necessary to divide the
separate food items into groups which are

practical to work with and consequently
to do away with the stricter systematics.

BARK

The fact that bark occupies a special po-
sition as a food item for red deer, is first
and foremost because the deer, by »stripp-
ing« the bark from living trees, cause
considerable damage to forests.

As »bark-stripping« damage is an ob-
vious and permanent sign of foraging

deer, there can be no doubt when bazrk is
part of a certain deer population’s food.
One might expect »bark-stripping« to
be a decided winter phenomenon, and
that bark, which is always easily avail-
able (irrespective of snow and ice-cover)
always has a certain value as a source of

13
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Fig. 7. The share of the single food group of the total amount of food for the whole year (119
samples). Volume percentage: black columns. Frequency of oceurrence: open columns.

emergency food, when food from plants
and herbs is scarce or unavailable. It is
common knowledge that all herbivores,
e.g., deer, small rodents, hares (Lepus
europaeus), and rabbits (Oryctolagus cu-
niculus), gnaw bark in the winter, and it
is also in this period that deer eat the
shoot tips of woody plants (browse).
However, direct observationt alone has
shown that »bark-stripping« goes on
during spring and summer, and that dur-
ing this time the damages are definitely
more extensive,

Bark is taken from the tree with the
lower front teeth; these are set into the
bark, and with an upward, chisel-like mo-
vement the bark is torn from the tree. In
the winter months, when the bark is mo-
re firmly attached to the trunk, it is
gnawed off in smaller particles. In these
cases the individual toothmarks can often

14

clearly be seen; they penetrate right
through to the lighter part of the trunk
and are often edged by small stripes in
the brown, inner bark. In the summer —
and not least in the first part of the sap-
rising period — the bark is more easily
detachable, and it is possible for deer 1o
loosen whole strips or flakes on rather
large surfaces. Thus, large portions of the
trunk may be completely bared, and for
this teason alone, summer-stripping is
much more damaging than winter-stripp-
ing.

The more practical side of the »bark-
stripping« problem has been investigated
by the Game Biology Station, Kale. For
the results of these invesigations see
STRANDGAARD (1967).

In Rold, J. Hvass, forest supervisor,
states that bark-stripping began to be
serious around 1940, and that since that
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columns show the percentage of rumens where the food item comprises respectively a dominating
(> 50 per cent, black], main {5-50 percent, cross haiched), sparse (1-5 per cent, hatched), or very
small (< 1 per cent, open) part of the rumen sample.

time it had reached really serious dimen-
sions. However, the problem now appears
to be less important, since during recent
years the deer population has been reduc-
ed and has been separated by a fence
from the adjoining forest of the Linden-
borg Estate.

During the serious bark-stripping peri-
od it appears that the tree suffering the
most damage was Norway spruce (Picea
abies) between the ages of 30-45 years,
with a trunk diameter of 10-15 cm.
Younger spruces are difficult to approach
owing to the dense lower branches. It is
often observed that stripping begins im-
mediately after the first thinning of a
spruce culture,

In the dune plantations stripping did
not begin until later, It takes place here

to a small extent, and as it is concerned
mostly with mountain pine {Pinusmugo),
has slight economic significance. In recent
years, however, is seems that deer have
developed a taste for the bark of lodge-
pole pine (Pinus contorta), which is now
used greatly in the founding of new
plantations.

In the present investigation only the
bark of conifers was found. Even after a
long period in the rumen this is easy to
recognize. It is found as small flakes of a
few centimetres or, where the bark is
stripped in summer, as shorter or longer
strips, up to 170 mm long and 10-15 mm
wide in the present material. It is almost
always found in its full thickness, irre-
spective of size; the outside is formed by
the cork itself into a hard, scaly layer
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and the inside by the remaining bark lay-
er which, after being some time in the
rumen, appears as a thick, stringy and
somewhat spongy layer,

In some samples scales of about 1 mm
were found from the cork layer itself.
When these scales were found on single
occasions they were not regarded as »tra-
ces« from actual barkstripping but as
chance finds of loose bark. This kind of
fallen or torn-off bark is found in large
quantities in the vegetation of the forest
bed.

Bark was found in 15 samples of the
material examined, corresponding to 12 %o
of the samples as a whole.

From the winter months proper, De-
cember, January, February, bark was pre-
sent in only two samples out of a total
of 48. Of these, one showed only a trace
of bark, while the other showed 5 %0
(Rold, 14.1.1955). From the spring
months, March, April and May (7 samp-
les in all) approximately 5 %0 bark was
found in the two samples from May.
From the summer months, June, July and
August (14 samples), bark was found in
no less than 5 samples, all from August,
and varying in amounts from 1% to 8%,
From the autumn months, September,
October, November, there were 51 samp-
les, of mhich bark was found in only
four samples, Of the latter, three samp-
les from September showed only traces in
one and about 1 % in the other two. The

last of the four autumn samples contain-
ing bark is from October, and contains
only traces.

Bark found in the samples was, in all
cases, bark from conifers, and of these
the most important tree appears to be
Picea abies. In all the samples from Rold
in which bark was found, spruce bark
was present, and only this type exceeded
amounts of 1 %o,

The bark of silver fir {Abies sp.) was
found in very small particles in the Rold
samples. This was notobtained by »stripp-
ing«, but was from thicker shoots, con-
sumed as »browse«. ]. Hvass, forest super-
visor, states that the first tree the deer be-
gan to »strip« was the silver fir.

Bark of the pine (Pinus sp.) was only
found in samples from the dune planta-
tions, and in all cases only in very small
amounts — in four cases as traces, and
only in one case in an amount of about
1 %,

It appears that in recent years deer
have begun to »strip« bark from the Pi-
nus contoria in the dune plantations.

Despite the fact that the present mate-
rial, especially from the spring and sum-
mer months, is rather limited, it does
seem to show that bark is normally rela-
tively unimportant as a winter food,
whereas bark from the spruce, particular-
ly where this three appears in large
stands, can occur in the food from May
to August in rather large amounts.

BROWSE OF CONIFERS

Norway spruce (Picea abies)

Remains of spruce were found in 34 of
the 45 samples from Rold from August
right up to February, i.e. in 75 %0 of the
samples. Apart from a single sample
from October with a content of 30 %,
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spruce in dominating amounts was first
found in the February samples (particu-
larly from the last part of the month). It
was found in two samples from 24th and
25th February in amounts of 75 %0 and
80 %o respectively.
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Silver fir (Abies sp.)

Silver fir was almost exclusively found
in the samples from Rold. Of the 45
samples from August to February, silver
fir was found in 18 of the samples (40
8/0), Larger amounts, up to 35 %o, were
found only in January and February, and
only in one instance in samples also con-
taining other conifers. A few needles
were found in only one sample from the
dune plantations (Vregum 22.1.1956).

Scotch pine (Pinus silvestris)

Particles of Scotch pine were found only
in one January sample from Rold, where
they made up 2 % of the sample; and it
was possibly present, in a few cases, to-
gether with Pinus mugo from the dune
plantations.

Mountain pine (Pinus mugo)

Mountain pine occurred only in samples
from the dune plantations. Withered
needles were found in samples from all
12 months—often in rather large amounts
—up to 5% — 6%. Green needles and
whole shoots were, on the other hand,
found only from November to April, but
these were often mixed with withered
needles.

It is assumed that the many withered
needles were taken by chance, together
with other food. Owing to the length of
pine needles (particularly where the twin
needles still remain on their dwarf shoot),
they very easily become attached to herb
plants after withering and falling from
the tree. As these needles do not easily
disentegrate they are found in large
amounts throughout the year. Only in
cases of fresh needles ~ fragments, whole
needles, pairs attached to their dwarf shoot,
or year-old shoots with or without dwarf
shoots with needles — can there be any
suggestion of actual browse, ie. shoots
taken directly from the tree as food. As

mentioned above, browse is only found
from November to April. Of the 43 samp-
les from the dune plantations during this
period, green fir needles were found in
29 (57 %), and if withered needles are
included, the figure reaches a percent oc-
currence of 98. The largest amount of fir
found in a sample was 60°% (Vejers
Plantation 29.1.1956), and the average
for the November to April period was
5%,

Juniper (Juniperus communis)

Juniper was found in 8 samples from the
winter months. Of these two were from
the dune plantations, one in an amount
of 5%. In addition to a few samples
with single needles from Rold, samples
with amounts of 1%, 5%, 20°% and
no less than 95% were found (Rold
24.2.1955). In the latter sample a few
berry-cones were found. From this pic-
ture it is evident that deer on occasion
can fill the rumen almost completely
with Juniperus communis.

Hence browse of conifers plays an im-
portant role during the winter months,
particularly during the latter part. All
evergreen food plants are, naturally, of
great importance in the winter, as their
leaves remain green and without essen-
tial loss of food value throughout this
period. With evergreen bushes or trees
there is also the further advantage that
the branches and leaves are easily access-
ible, irrespective of how severe snow con-
ditions may be with respect to depth or
ice-cover,

Of the species mentioned above, it
appears that deer will eat any of them
which happen to be easily obtainable. In
the Rold area Picea abies and Abies sp.
are the preferred species, and in the dune
plantations Pinus mugo.

17



PouL VALENTIN JENSEN

100
90 -
80 -
70
60
50 . _
40 -~
30 -
20 -
10 -
| . ! -l
0
g
o
Ew E
0 = Q
w3 Ex @ a 2
w3 £= 2 g £ . z
- an 5 £ v o < = & c T2
+ £ %5 32 £ 2 ® £ 8 3 £ ;8
T = [T} =] ] - = £ > = o £
o o o g 2o e @ 3 2 ) = 13 =4
o < o a-= ] x 0, = ] i < o

Fig. 9. The part of the individual food groups of the total food mass in the summer months {April-
September), total 33 samples. Percentage of volume: black columns. Frequency of occurrence: open

columns.

BROWSE FROM DECIDUQUS TREES AND SHRUBS

Shoots and leaves of deciduous trees and
shrubs do not appear to be particularly
important as food for red deer. Even
though remains are found in over a third
of the samples (38 %), these comprise
only 2 %o of the total food amount. As
material during the actual summer months
is particularly scarce, however, it is diffi-
cult to say with any certainty what im-
portance shoots with leaves may have in
this period.

Broom (Sarothamnus scoparius)

Broom occupies a special place among
food plants as, although it is deciduous,
its twig-like branches remain green
throughout the winter. It was found in
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single samples from both Rold and the
dune plantations from December to
March. It usually occurred in small
amounts, but one sample from Rold (20.1.
1955) contained 10 %o, and one from the
dune plantations (Vejers Plantation, 12.3.
1955) contained as much as 40 %bo.

It was easy to recognize Sarothamnus
in the samples because the branches are
provided with 5 wings, and in a more
digested state are very strongly shredded.

Creeping willow (Salix repens)

Creeping willow was rather common in
samples from the dune plantations most
months, but had special significance in
September and October. Of the 22 samp-
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les from these months, willow was found
in 16 (73 %), comprising 5% of the
total food mass for this period. The lar-
gest amount in a sample was 45 %o (Se-
lager Plantation, 26.6.1955), also con-
taining a number of seed capsules.

Salix repens varies greatly, but it
appeared that the type occurring most
frequently was the wide-leaved form
{Salix repens arenaria} — often with al-
most circular leaves — which grows parti-
cularly on dry, sandy soil.

The most remarkable fact about the pre-
sent analyses is that Salix repens is of de-
finite significance to the dune plantation
population, especially in the autumn, and
that broom can be taken in rather large
amounts in both areas - at least on occa-
sion.

Other deciduous trees were found in
insignificant amounts during the winter
months, In one sample from July (Keer-
gaard Plantation, 19.7.1955) about 20 %0
of different diciduous tree leaves were
found. Otherwise, even during the sum-
mer months, the amounts were insignifi-
cant in the few samples available.

While leaves of Salix repens were al-
ways very well preserved in the samples,
larger leaves of most other deciduous
trees and shrubs were so fragmented and
damaged that they were extremely diffi-
cult to identify with any accuracy. The
following species were established:

Oak (Quercus sp.)

In the above mentioned sample from July
(Kaergaard Plantation, 19.7.1955) a large
proportion of the 20 %o deciduous leaves
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were Quercus, and the rest unidentifiable.
In addition, in two samples from the du-
ne plantations from October a few shoot
fragments with buds were found. In Rold,
remains of oak leaves were believed to be
found in an August sample.

Beech (Fagus silvatica)

A single bud was found in a winter samp-
le from Rold. In addition a number of
bud fragments where found in a sample

from May (Rold, 17.5.1956), but these
were definitely loose, fallen particles ta-
ken with other food from the forest bed.

Birch (Betuln sp.)

Single fragments of shoots with buds
were found in samples from the dune
plantations (Bordrup Plantation, 17.9.
1955, Ho Plantation, 18.11.1956 and
Oksby Plantation 19.11.1956).

BROWSE FROM DWARF SHRUBS

Common heather {Calluna vulgaris)
Heather was found in all samples except
one (with an occurrence of 99 %), and
constituted no less than 20%6 of the
total food amount. There is, however, an
obvious variation in the amount taken
during the course of the year. If an ave-
rage of the samples is taken from Octo-
ber to March (86 samples) the percentage
is 26, while the average for the remaining
months, April to September (33 samples)
is down to 3 %. If an average is taken
for the very few samples (14) from the
summer months, June to August, the ave-
rage is down to 1 %a.

Thus, in the winter months Calluna
plays an important role in the food of
the red deer, constituting /4 of all food.
During the summer months it is of no
importance, although stll taken in small

amounts, The only sample in which
Calluna was not found was from Rold
(27.9.1955); here, the content consisted
almost entirely of grasses.

If the samples from Rold and the dune
plantations are compared it will be seen
that there is no great difference for either
the summer or the winter months, in that
the average for the winter months is 289/
and 25 %, and for the summer months,
2 %4 and 3 %s.

In the winter months the average va-
lues for the months of January and Fe-
bruary are about 30 % while the average
for December goes right down to 15 %
(again reaching approximately 30 %0 in
January and February, dedlining to about
20 %o in March, and down to a few per-
cent in April}. The low December figure,
compared to the other winter months, must

Total yearly Total winter Total summer
sampl % i oy By
ples samples samples
Rold Forest 47 18 28 28 19 2
Dune Plantations 72 21 58 25 14 3
Totals 119 20 86 26 33 3

Table 2. The average share of Calluna of the samples (volume percentage).
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Fig. 11. Rumen sample No. 30 from Roldskov 18.2.1955. 95 per cent Calluna, 5 percent Abies.
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the dune plantations and Roldskov. The grey part shows its increasing part of the food in the
winter months. Black columns mean that the food subject forms a dominating (> 50 per cent,
black), main (5-50 per cent, cross hatched), sparse (1-5 per cent, hatched), or very small {<1 per cent)
part of the rumen content.
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supposedly be attributed to accidentaily
coinciding samples with low values in
this very small material, which comprises
only 10 samples.

With regard to individual samples the
content varies in the winter months
from rather small amounts (traces) to a
maximum of around 95 % (Rold, 18.2.
1955). Only in October to February are
samples found containing 50 % or over
— in altogether 13 samples, or 21 % of
the samples. For red deer as a whole, it
can thus be seen that Calluna is of great
importance as a winter food.

Other dwarf shrubs

Other typical heath plants found were
Empetrum nigrum, Vaccinium myrtillus,
Vaccinium wvitis-idaea, Erica tetralix, and
Myrica gale. None of these plays a parti-
cularly decisive role as a food item, but
they are found — especially in the winter
months - in small amounts in some of
the samples.

Crowberry (Empetrum nigrum)
Crowberry was found in no less than 52
of the samples (44 9%0), but mostly as
traces. Only in six cases were amounts
found of about 1 %, and in one case
4 %y (Rold, 12.2.1955). It appears to be
most frequently taken in the winter
months, and was somewhat more com-
mon in the samples from the dune planta-
tions than those from Rold.

Bilberry (Vaccinium myrtillus)
Bilberry grows, in particular, on north-

facing hillsides of the heath, but it is also
found on humus soil in both coniferous
and deciduous forests (beech forests). Bil-
berry was only found in samples from
Rold, in altogether 16 samples (36 9/5).
In one case it was found in an amount of
5 9/ {8.1.1955) but was otherwise, apart
from one other sample with 1 %, only
seen as traces.

Cowberry (Vaccinium vitis-idaen)
Cowberry was found in 14 of the samp-
les {12 %/9), of which two were from Rold
{8.1.1955 and 26.10.1955) in amounts of
3 % and 7 %0 respectively. One from the
dune plantations appeared in an amount
of 1 */o, and the rest as traces.

Cross-leaved heather (Erica tefralix)
Cross-leaved heather was found in 24
samples (20 %), most of them from the
dune plantations. Only in five samples
from the dune plantations was the amount
in the region of 1 %/; otherwise it occurred
only as traces.

Bog myrtle (Myrica gale)

Bog myrtle was found only in samples
from the dune plantations, 11 samples in
all (16 %), and only in one case in an
amount of approximately 1 %o. It other-
wise occurred only as traces.

Bearberry (Arctostaphylos uva ursi)
Remains of bearberry were found in one
sample from the dune plantations (Bor-
drup Plantation, 1.10.1956).

GRASSLIKE PLANTS (GRAMINIDS)

Apart from grasses proper (Graminaceae)
this group includes for purely practical
reasons other monocotyledonous plants
with narrow grass-type leaves, e.g. sedges
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(Carex) and wood-rushes (Luzula). In the
decomposed state these plants are almost
impossible to distinguish from each other,
but can nearly always be separated from
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plants outside the group. For the same
reason, leaves of cultivated grasses —
grains — have been included in this group.

It is conceivable that leaves from young
plants of winter crops, especially rye
(Cecale cereale} could be among the in-
determinable items in this group. On the
other hand, kernels of mature grain are
not included under this group. These are
always easy to recognize, and have a
different kind of nutritive character from
the green leaves themselves.

Among herbaceous plants graminids
play a dominating role; they form the
larger part of the field layer and often
occur as a continuous cover over large
areas. Several species have green leaves
throughout the winter and are therefore
particularly valuable as a food plant.

When considering graminids as a whole
the result obtained is that food items from
this group make up approximately half
(51 %/0) of all food taken throughout the
year, and that they occur in all stomachs
(percentage occurrence 100). Thus, taken
together, graminids form the most im-
portant food group for red deer.

Comparison between the winter months
(October—March) and the summer months
(April-September) shows that the figures
for the winter are 50 %9 compared to 54 %
for the summer. It is thus evident that
graminids are, generally speaking, just as
important a food item in the winter as in
the summer, it being emphasized thatonly
green, fresh leaves were found in the pre-
sent material.

When conditions in Rold and the dune
plantations are compared it appears that
winter samples from the dune plantations
show larger amounts of graminids (about
54:9/0) than samples from Rold (about
42 %), During the summer months the
situations is reversed; the content of gra-
minids is greater for Rold (about 65 %)
while that for the dune plantations is

only about 40 %, This difference would
be equalized if ripe grain, partly taken
directly from the fields and partly from
the feeding places, were included with the
graminids.

Thus in the winter samples from Rold
about 8 %o grain was found which must
originate from laid-out fodder, whereas
the amount of grain in samples from the
dune plantations was practically negligible
(< 1%). If these figures are added to
the figures for graminids as a whole the
difference for the two localities is not
very great, the total content for Rold
being around 50 %o and that for the dune
plantations around 54 %s. In the sum-
mer months grain was not found in the
Rold samples, but no less than 25 %
green oats {Avena sativa], taken directly
from the fields, was found in the samples
from the dune plantation. Accordingly,
the figure for Rold would be about 65 %
and that for the dune plantations around
66 %o,

Grasses (Graminaceae)
Wavy hair grass (Deschampsia flexuosa)

Wavy hair grass, which is a pronounced
humus plant, is common in both locali-
ties. It is found — often in large, continu-
ous growths — in the forest, in clearings,
and on the open heath. It is fresh and
green throughout the year, and will only
become temporarily inaccessible in the
event of heavy snow cover.

In Denmark it has been stated to be
»without particular value as a food grass«
(Mentz 1935, but is said to be taken by
sheep on the heath. In Northern Sweden,
however, according to local farmers it is
said to be one of the best food plants, the
milk of cows grazing on this grass having
a high fat content.

MANKER (1964) states that certain gras-
ses, e.g. Deschampsia flexuosa and fescue
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grasses (Festuca), known to the Lapps as
sitno, are an important green food for
reindeer at the beginning of the winter
when the reindeer can paw them out of
the snow.

Dutch investigations (EyceEnraaM 1959)
on the food of red deer have also shown
Deschampsia flexuosa to be a very im-
portant feeding plant. It has been observ-
ed here that, given a choice of different
grasses sown on experimental plots, the
red deer much preferred this plant to all
others {personal communication).

AHLEN (personal communication 1964),
during the heavy snow falls of 1962-
1963, had occasion to compare red deer
populations in two different areas in Ska-
ne — an area of coniferous trees on sandy
soil (Vombs fure) and an area of decidu-
ous trees on morain clay (Fjillfota, in the
locality of Bjorkesikra). The deep snow,
together with ice-cover, prevented the
deer from seeking their customary food
from the open fields, forcing them instead
to find it in the forest. In the deciduous
tree area, snow and ice-cover also prevent-
ed the animals from taking food from
the field layer, and they were, almost
without exception, reduced to -eating
browse from the bush layer. At the end
of the winter the animals were in a poor
condition and a number died of starva-
tion. In the coniferous area, however, the

ice-cover was not severe enough to pre-
vent the deer from scraping holes in the
loose snow in many places. In addition,
there were snow-free areas under many
of the large, more isolated spruces whose
dense branches reached almost to the
ground. Here it was possible for the deer
to reach the bottom vegetation itself,
which to a large extent consisted of Des-
champsia flexuosa. In this area the deer
were able to remain. in good condition
throughout the winter.

In the present material, Deschampsia
flexuosa was found in no less than 101
samples, i.e. a percentage occurrence of
84. At the same time it constituted 1/3 of
the total food mass for the whole year,
and #/5 (84 %0) of the grasses. Deschamp-
sin flexuosa is thus the most important
food item for red deer, and is on the who-
le of equal importance throughout the
year.

In individual samples the amounts of
Deschampsia flexuosa varied from tra-
ces to 95 %o of the content. In no less
than 46 samples, i.e., around /3 (39 %)
of all samples, Deschampsia flexuosa was
found to dominate, occurring in amounts
of 50 %4 or over; of these, 25 samples (21
9/0} had 75 %0 or more, and a further 11
samples (9 %) had 90 % or more. The
highest amount found was 95 %b.

For the summer months, Deschampsia

Total yearly G0 Total winter %q Total summer bfo

samples samples samples
Rold Forest 47 29 28 16 19 48
Dune Plantations 72 36 58 38 14 27
Totals 119 33 86 31 33 39

Table 3. The average share of Deschampsia flexuosa of the samples (volume percentage).
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flexuosa constituted 39 %o of the total
food mass, and 31% for the winter
months. At the same time, the same
difference exists between the two areas
as for graminids as a whole;samples from
the dune plantations contained more Des-
champsia flexuosa in the winter months
(38 9/0) than the samples from Rold (16
%/0). In the summer months the opposite
was the case; the content was greater for
Rold (48 %), and for the dune planta-
tions considerably less (27 /).

Deschampsia flexuosa is easy to recog-
nize, even in very small fragments. The
almost thread-like leaves are pentagonal
in crossection, with faint longitudinal
grooves, and a somewhat oily gloss.
Along one surface there is a distinct light-
coloured furrow.

Other grasses
Apart from Deschampsia flexuosa there
was only a relatively small amount of
grass in the samples, forming altogether
about 6% of the total food mass. In
stomachs from the Rold area the figures
for both summer and winter were around
3% (4% and 3 %), and for the dune
plantations around 8 % (9 %o and 8 %/s).
The larger part of the present material
has not yet been identified down to family
or species. Strongly digested material,
which must be included in the collective
graminid group, comprised altogether
about 7 9/ of the total food mass.

The following species have been iden-
tified:

Tufted hair grass (Deschampsia
caespitosa)

Deschampsia caespitosa is the species
most often encountered after Deschampsia
flexuosa. This was found in 23 cases (19
%/u), of which 20 (17 %) were from Rold,
and all from the months August to Fe-

bruary. In one sample (Rold, 15.9.1955),
Deschampsin  caespitosa was found in
very large quantities (20 %), but was
otherwise seen only as traces, or in
amounts of 1 %o -2 %s.

Grey hair grass (Corynephorus
canescens)

Corynephorus canescens was found in 12
cases {10 9/0), all from the dune planta-
tions. In one instance it was found invery
large amounts comprising half the entire
stomach contents (Oksby Plantation,
7.11.1956), and in another case an
amount of about 10 %o was found (Bor-
drup Plantation, 20.11.1955). In one
sample from March 12th, 1956, from
Vejers Plantation, the amount was esti-
mated at about 4 %0, comprising a whole
tuft complete with roots.

Leaf fragments of Corynephorus can-
escens are difficult to distinguish from
Deschampsin  flexuosa. Like the latter
plant, the leaves are almost thread- or
brushlike, in that they are tightly inrolled.
However, the edges of the leaves are not
closely joined but leave an obvious, rather
deep fissure, In cross-section the leaf is
completely rounded, without corners, and
the underside is provided with dense,
short spines, the tips of which are direct-
ed towards the tip of the leaf itself.

Sheep’s fescue (Festuca ovina)

Sheep’s fescue, against expectation, was
found in only a few cases. Owing to the
state in which this plant was found in
the stomach samples it is difficult to
distinguish it from Deschampsia flexuosa.
The threadlike leaves are, however, more
compressed, and the furrow between the
edges of the leaf is deeper and not so
strongly closed. On each side of the tip
there is a row of fine spines, which can,
however, only be seen under magnifica-
tion.
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Fig. 13. The quantitative importance of the various food groups in the summer months (April-Sep-
tember). Each column shows the percentage of rumen, where the food item forms a dominating
(> 50 per cent, black), a main {5-50 per cent, eross hatched), a sparse (1-5 per cent, hatched) or
a very small (< 1 per cent, open) part of the rumen content.

Red fescue (Festuca rubra)
Red fescue was found only as traces in
two samples from August and September.

Marsh foxtail {Alopecurus genicalatus)
In one case marsh foxtail was found in
rather large amounts (8 %) in a sample
from the dune plantations (Vregum Plan-
tation, 3.9.1956).

Yorkshire fog (Holcus lanatus)
Yorkshire fog was found in three samp-
les — and in rather large amounts — from
Rold, 15th September and 7th October
(25%y and 50%b), and from the dune
plantations (Vejers Plantation) 29th Ja-
nuary.

Cocksfoot (Dactylis glomerata)

Cocksfoot was found in one sample from
Rold (17thMay) in a considerable amount
(20 %).
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Wood-rush (Luzula pilosa)

Wood-rush belongs to the family Junca-
ceqe, but its leaves so resemble grass
leaves that a certain amount of practice
is needed to distinguish between the two
groups.

Luzula pilosa remains green and fresh
throughout the year and is in particular
found in forests.

This plant constituted a very small
part of the total food mass {around 2 %},
but apart from the single sample from the
dune plantations {1 %) and in five other
cases as traces, it was found to occur
more frequently in the Rold samples —
mostly as winter food. Even though the
average for all samples from the winter
months was only around 3 %, Luzula
pilosa did appear in dominating amounts
in a few samples.

In January, when there were 11 samp-
les from Rold, wood-rush occurred in all
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Fig. 14. The quantitative importance of the various food groups in the winter months (October-
March). Each column shows the percentage of rumens, where the food item forms respectively a
dominating (> 50 per cent, black), a main {5-50 per cent, cross hatched), a sparse (1~5 per cent
hatched), or a very small (< 1 per cent, open) part of the rumen content.

varying from single leaf fragments to
amounts of no less than 70 %o, the ave-
rage for 11 samples being 15 %0. In the
months of Octoberand November, around
50 9/o wood-rush was found in a single
sample (Seem Forest, 7.10.1953) but was
apart from this only found in small
amounts in a further three samples. In
February, Luzula pilosa was found in
three samples, of which one was 5 % and
another 20 %o. Unfortunately, there was
no samples from Rold from December,
but as most samples with high values
were from 8th —22nd January, it would
be reasonable to assume that Luzula pi-
losa would have appeared in December
samples had any been taken.

It may be said that Luzula pilosa is a
rather important food plant inRold, where
it appeared on occasion in dominating
amounts in the winter.

Sedge (Carex sp.)

Leaves of narrow-leaved sedges were
found in a number of samples. These con-
stituted about 2 ®/o of the total food mass
for the whole year. Carex does not appear
to be of any importance in the summer
months, constituting less than 1% (0.4
9/0), but occurred in much larger amounts
in the winter (3 %%4).

A comparison between the two areas
showed that Carex formed a slightly lar-
ger proportion, in both summer and win-
ter, in the Rold samples than in those
from the dune plantations.

In single samples, Carex occurred in
very varying amounts, from traces to
around 5090 (Oksby Plantation, 6.10.
1956).

Characteristic of Carex are the vacuo-
lations which gradually appear between
the vascular bundles. Carex leaves found
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Fig. 15. Rumen sample No. 52 from Roldskov 15.9.1455. 80 per cent Deschampsia flexuosa, 5 per
cent indefinable grasses, 1 per cent Oxalis ncetoselln, 8 per cent other herbs, 1 per cent Calluna, 1

per cent bark, 2 per cent Abies, 2 per cent Fungi,

in these samples are of two different ty-
pes. The first is easy to distinguish from
grasses as each half-leaf has a more or
less clear longitudinal fold. The second
type is more difficult to distingnish; the
leaves are definitely thick, but the thick-

ness of the individual half-leaf decreases
both towards the edge and towards the
middle. A number of leaves of the first
type were assumed to originate from
sand sedge (Carex arenaria).

HERBS

In this group are included all herbs except
the narrow-leaved graminids which, for
the purpose of this paper, have been put
into a separate group.

As most herbs have green leaves only
in summer, the group naturally plays a
more important role during that period.
The group constituted around 5 % of the
yearly total food mass, and while the
figure for the winter months was insig-
nificant (0.24 %), it was 18 % for the
summer months, ie. almost /5 of the
food, and therefore of considerable im-
portance.
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From the Rold area, herbs were found in
all the 17 samples from August and Sep-
tember (no samples from July), in amounts
up to 90%o (25%0 on average). Herbs were
found in the dune plantations in 7 out of
11 samples from July, August and Sep-
tember, (65%0) or almost 2/3, and in
amounts of up to 86%0 (17%00n average).

Wood sorrel {Oxalis acetosella)

Despite its thin, fragile leaves, wood sor-
rel was very easy to recognize in the
samples, Even in a rather decomposed
condition, when practically only the cu-
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Photo H. V. CHRISTENSEN, Zool. Mus.

Fig. 16. Rumen sample No. 41 from the dune plantations (Ho Plantation 27.9.1955). 31 per cent
Fungi, 60 per cent lichens, 5 per cent Deschampsia flexuosn, 1 per cent bark, 1 per cent Calluna,

2 per cent other grasses.

ticle was left, this remained intact in large
flakes,

Oxalis acetosella is the herb found in
the largest amounts. It constituted half
of all herbs found throughout the vyear,
or 3 %o of the total food mass. However,
while in the summer months Oxualis ace-
tosella formed a good 9 %, it barely con-
stituted 199 in the winter. In addition,
Ouxalis acetosella was only important as a
food item in the Rold area where it was
common both in Picea and Fagus forests.
It comprised here no less than 17 % of
the food in the summer months and is
therefore, much more important than all
the other herbs taken together, which
constituted only 6 %o,

From the Rold area apart from a sing-
le sample from May, there were samples
from August and September only, but
in 17 samples from these two months
Oxalis acetosella was present in 14, of

which three were dominating, with
amounts of 50 %0, 75 %e and 90 %/. The
average amount for August was 22 %
and that for September 15 %b. Oxalis
acetoselln seed was frequently found in
these samples.

Other herbs

As already mentioned, the amount of
other herbs constituted in all the same
quantity as Ouxalis acetosells alone e.g.
barely 3 %/, Other herbs constituted 9 %o
of the food in the summer months, but
were without importance in the winter
(0.15 % in both localities).

With regard to the summer months it
was noted that while other herbs formed
about 690 in the Rold area, they con-
stituted 12 b for the dune plantations, or
twice as much. However, this figure
comprised the whole content of herbs for
the dune plantations, whereas in the Rold
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Photo H, V., Curistensen, Zool, Mus.,

Fig. 17. Rumen sample No. 87 from the dune plantations (Vregum Plantation 3.9.1956), 75 per cent
Avena sativa, 8 per cent Alopecurus geniculgtus, 1 per cent herbs, and 16 per cent cabbage.

area there was a further amount (around
17 %/0) of Ouxalis acetosells, making the

total amount of herbs almost double in
Rold.

Spurrey (Spergula arvensis)

At one time spurrey was cultivated as
cattle fodder, but is now only found
growing wild. It was found in two samp-
les from the dune plantations, and in one
of them (Kaergaard Plantation, 21.7.
1955), dominating in an amount of 75 %b.

Shepherd’s purse (Capsella bursa-
pastoris)

Shepherd’s purse was found in one samp-
le from the dune plantations from Decem-
ber (Vregum Plantation, 14.12.1954) in
about 2 %,

Common tare (Vicia hirsuta)

Common tare was found in a few samp-
les from the Rold area as traces, 10th
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Eebruary, 1955, and in 2 %o on 7th Au-
gust 1955.

Mountain speedwell (Veronica montana)
Found in one sample from the Rold area,
6th August, 1955, in 5 Yo,

Common cow-wheat (Melampyrum
pratense}

Found in one sample from the dune plan-
tations (Keergaard Plantation, 19.7.1955),
in no less than 10 %b.

Heath bed straw (Galium hercynicum)
Heath bed straw was found in several
samples from the Rold area, and in one
sample from the dune plantations as tra-
ces.

In addition to these herbs a number
impossible to identify were found, especi-
ally from July and August. They amount,
however, to only about 2 %4 of the total
food mass,
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FUNGI

Mushrooms are important as food for
red deer during the autumn months,
being found in samples from August to
November, the largest amounts being
found in September and October.

In the total food mass for the whole
year mushrooms constituted only about
1 s, but in September and October they
were found in 30 out of 35 samples (86
9/0), with an average value of 3 %o, Am-
ounts in single samples varied from tra-

ces to about 30 %o (Ho Plantation, 27.9.
1955).

Mushrooms appear to be of equal im-
portance in both localities. In September
and October they appeared in amounts of
about 3 % in both places.

It is remarkable that wholly undama-
ged caps and stalks were found among
this very fragile material in the rumen
content.

LICHENS (Lichenes)

Lichens constituted about 6 %o of the
total food mass, but only had any real
importance as a food in the dune planta-
tions, where throughout the year they con-
stituted almost 10 %o of all food, ie. a
very significant proportion. In Rold lichens
were only found in 9 samples, and only in
small amounts — in two cases 1 %, other-
wise only as traces.

In samples from the dune plantations
lichens were found in most of the samp-
les in varying amounts {percentage occur-
rence 82). When the summer months are
considered to be from April to September,
it is seen that the quantity of lichens in the
food is about the same for both periods,
barely 10 %0. The large amount of lichens
during the summer months appears, how-
ever, to be solely due to the large amount
found in September. If this month is con-
sidered together with the winter months,
i.e. September to March, this is the period
when licens are very important for red
deer in the dune plantations. During this
period lichens were found in 86 % of the
samples, and formed about 11 %o of the
total food mass.

In the remaining months — April up to
and including August — from which there
are only 9 samples from the dune planta-

tions, lichens were found in 7 (78 %),
but only in very small amounts (0.6 %a).

Thus licens are an important food for
red deer in the dune plantations from
September to March. In most cases they
dominated in the rumen content. The hig-
hest percentage was 75 (Bordrup Planta-
tion, 9.10.1956), and two other samples
contained 65 %o and 60 % (Keergaard
Plantation, 28.9.1955 and Ho Plantation,
27.9.1955).

The largest amounts of lichens found
were of reindeer moss (Cladonia rangife-
rina and C. silvatica), then Cetraria tenu-
issima and in a few cases Parmelia phy-
sodes.

Parmelin grows on tree trunks and
branches and also occurs on twigs of
heather. Thus it can be taken accidental-
ly with sbrowse« from trees, bushes or
heather.

Characteristically, lichens were very
well preserved in the samples, This was
particularly striking when an occasion
arose to compare the present samples with
the stomach contents of wild reindeer
from Norway (Dovie) and West Green-
land, in which lichens — and the rumen
contents as a whole — were extremely
finely disintegrated.
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MOSSES (Bryophyta)

Mosses occurred very frequently in the
samples (percentage occurrence 58), but
usually only as traces (yearly average
0.1 %). Only in 9 cases were amounts
found over 1 %o,

There are no indications that moss has
any significance as a food proper, and

it would be reasonable to assume that
this is taken accidentally with other food.
It would, in fact, be impossible for ani-
mals to forage in low plants in the field
layer without a certain amount of moss
being taken as well.

FERNS (Filicales)

Ferns constituted only an extremely small
proportion of the total food mass (0.3
%/p), and occurred almost only in samples
from the dune plantations, where they
constituted just over one half percent of
the food mass. From Rold they were found
only in three cases, as traces.

In the dune plantations ferns formed
about one half percent of the food mass
for the whole year, constituting hardly
anything of significance for the summer
months (0.2 %), but a good half percent
(0.6 %a) for the winter months. They oc-
curred in the largest amounts in samples
from November te December, where in
two cases they were found in amounts of

FIELD

Of particular interest in any investigation
of the food selection of a herbivore is the
question of cultivated plants being taken
directly from the fields, giving grounds
for suspecting direct damage of greater or
lesser significance.

Grain

In respect to grain, grazing may occur on
the young plants, or as the biting or tear-
ing off of the ears of more-or-less ripe
»grain«.
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5 0/ and 12 % respectively. Ferns were
otherwise found only as traces, or in
amount of very few percent (1--3).

In almost all cases the fern in question
was polypody (Polypodium vulgare). This
little fern occurs both in forests (planta-
tions) and out on the heath itself — often
in small patches — and remains green
throughout the winter months. In one
case other species were found (Dryopteris
sp.).

Even in very small fragments it is pos-
sible to recognize ferns; the vascular
bundle, which is often black, ends in a
characteristic small club-shaped swelling
some distance from the leaf-edge.

CROPS

Damage to winter seed

Firstly, and in the case of the dune plan-
tations only, this concerns rye (Cecale
cereale). Rye is sown here at the end of
September or at the beginning of Octo-
ber; it sprouts, and remains green through-
out the winter.

Leaves of grain plants have not with
certainty been found in any samples. How-
ever, there is a possibility that these
could have been present among the un-
identified grasses, which, particularly
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from the dune plantations (where the
possibilities of crop damage are larger)
were found in rather large amounts from
November to March.

Since in strongly digested food it is
hardly possible to distinguish Cecale ce-
reale plants from other grasses, it would
be natural to include possible grain plants
in the graminid group — not least as in
the case of red deer these must be »gras-
ses« to the same extent as wild grasses.

The question is whether grazing on
winter crops can, in general, be as damag-
ing as is commonly supposed.

In places where wild geese have their
resting or overwintering areas, there have
likewise been complaints of damage. Here,
where the geese often occur in flocks of
many hundreds, damage is considered to
be caused partly by the grain plants
being bitten off, and partly by the plants
being trodden down. However, closer
examination has revealed that grain does
not necassarily suffer from being eaten
off in this way, and that this thinning
out of the leaves is in many cases an ad-
vantage. Even though, after repeated vi-
sits from a flock of geese, a field may
appear to be severely damaged, the grain
plants will quickly regenerate during the
growth period in spring and early sum-
mer. At harvesting time the grain will
be equally as good as grain untouched
by geese, and »the crop will in no way
be less« (MARKGREN 1963).

The same results have been obtained
in Holland (Vax Dossen 1953) and Eng-
land (Kear 1963}, amongst other places.

In Denmark too, sheep used to be put
out to graze on the sprouting winter crops
in certain areas of West Jutland.

It is doubtful, therefore, whether for-
aging by red deer on exposed fields has
any serious effect, unless there should
be any question of direct tearing out of
the plants, e.g. in sandy areas.

Damage to ripe grain

Damage to ripe grain has a slightly dif-
ferent character. In this respect it is not
the leaves that are under consideration,
but the ears of ripe or almost ripe »grain«.
These are always easy to recognize in
stomach samples, and it is natural enough
that they should form a special group,
especially as this will also include winter
fodder laid aut on purpose.

Grain from the summer months is of
particelar interest in this respect, as this
can only be taken straight from the fields.

Grain constituted about 5 Yo of the
yearly total food mass, During the sum-
mer months it formed no less than about
12 Y, while for the winter months the
figure was only around 3 %s.

In the summer months grain was found
only in samples from the dure planta-
tions, but of the 14 samples from this
period, it constituted no less than Y4
(26 %) of the food intake. »Grain« was
found in 5 of the 14 samples (36 %o -
Keergaard Plantation, 19.7.1955 and 15.8.
1955; Selager Plantation, 22.8.1955, and
two samples from Vrmggum Plantation,
3.9.1956). In these areas of Jutland the
crops are often out in the fields until
around the middle of September. In the
five samples mentioned above, grain,
which consisted exclusively of oats
(Avena sativa), constituted from 65 %o
to 90 % in individual samples, or an
average of 73 % These figures show
that when an ample supply of suitable
fodder is available, red deer gan fill the
stomach almost completely with this.

Laid-out fodder

Grain found during the winter months,
can, as stated, only originate from laid-
out fodder. In the Rold area this consti-
tuted 9 %o of the food intake, while that
for the dune plantations occurred only as
traces. Along with the »grain« itself there
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is naturally an amount of straw from the
ears, and this is the only kind of »dry plant
food« occurring in the samples.

QOats (Avena sativa) formed the greater
part of the laid-out fodder, but in addi-
tion, both wheat (Triticum sativum) and
rye (Secale cereale) were found in smaller
amounts.

Other field crops

Remains of turnips or swedes (Brassica
sp.) were found in one case, but com-
prised only about /2 %o of the total food
amount. These were found in two samp-

les from February in small amounts, and
in somewhat larger amounts in Novem-
ber and December (4 %o, 12 %0, 18 %
and 25 %),

Potato (Solanum tuberosum) was found
in two samples from the dune plantations
in August and December, in amounts of
27 %o and 7 %o respectively.

Leaves of cabbage, turnip or swede we-
re found in a single sample from the dune
plantations from September (16 %), and
straces« of carrot (Daucus carota) were
found on a few occasions in October and
December.

NON-FOOD ITEMS

Apart from the food proper found in the
rumen samples, a few other occasional
items can also be mentioned. Hair of red
deer, which was assumed to have been
swallowed by the animal during coat-
licking, was of common occurrence (45
%/o of samples). Hair was usually found
in rather small amounts, but during the
moulting season it often occurred in lar-
ge amounts, e.g. in samples from 11th
and 17th May (spring moult), and 27th,
28th September and 9th October (au-
tumn moult).

Insects and other arthropoda occurred
quite frequently. In some cases these were
animals which had been swallowed when
the deer was engaged in coat-licking,
e.g., deer-ked (Lipoptena cervi) in three
cases, wood tick (Ixodes ricinus) in six
cases and bird louse (Mallophaga) in
one case. Others, probably also swall-
owed accidentally together with food, in-
cluded larvee of fungus gnat (Myceto-
philidae), ant (Myrmica ruginodis), moth
(Tineidae (e.g. Tineola biselliella)), and
centipede (Lithobius), and so on.

Summary

As a resule of the present rumen analyses
it can be seen that of the plant groups
considered in this study graminids are
the most important. Not only does this
group constitute half of the total food
mass, but it has practically the same im-
portance in the two areas during both
summer and winter.

Browse of dwarf shrubs — nearly al-
ways common heather {Calluna vulgaris)
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— is the second important food group.
This can be found in the food throughout
the year, but it is of particular significan-
ce in the winter (Fig. 12). Of the total
food mass it forms 20 % for the whole
year, and 27 %o for the winter months.
Browse of conifers is of great impor-
tance during the winter months, particu-
larly during the latter part. This consti-
tutes 8 %o of the total food mass for the
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whole year, and 10 % of the food mass
for the winter months.

Browse of deciduous trees and bushes
is mostly significant in the summer
months and does not appear to have any
great importance as a food.

Herbs are an important food in the
summer months, but even then constitute
only /3 of the graminaceous plants (18
0/4).

Lichens play an important role as win-
ter food in the dune plantations, com-
prising 7 %o of the food.

In the case of individual plant species
it is seen that there can be a rather Jarge
difference in their occurrence in the two
areas investigated. However, in most ca-
ses this difference can be explained by
difference in composition of vegetation.
It is to be assumed that red deer prefer
to eat plants that are easily accessible and
occur in ample amounts on the spot. It
can also be expected that food selection
in other areas might vary considerably in
detail from that of the present investiga-
tion, depending on the composition of
the vegetation in the area in question.

One characteristic of the present samp-
les is that in almost all of them an indi-
vidual plant or plant group dominates in
the content. This indicates that red deer
are inclined to »fill up« on one type of
food alone, when this occurs in sufficient
quantities.

It must be further assumed that there
is a certain »order of preference« between
the individual food species according to
taste and nutritional value, as shown by
experimental plots with different types of
food plants (StranDGaARD 1967). Chemi-
cal analyses of food plants can give in-
formation on their content of nutrients,
but it must be strongly emphasized that,
unlike a fodder material or a fodder mix-
ture, it is not possible to state a definite
and constant content of the individual

food items. A plant is a living organism,
its content of nutrients will vary accord-
ing to where it grows, the time of year,
age, the part of the plant in question and
presumably the time of day or night
There may also be considerable differen-
ces from year to year. Additionally, with
regard to food selection, individual diffe-
rences can presumably make themselves
felt. There are examples to show that
when deer are given the choice of two
plant species they will choose one plant
in one area and the second in the other
area, even though both plant species are
present in large quantities in both areas
(AnLEN 1965).

Among the individual plant species
found as food in the present samples,
wavy hair grass (Deschampsia flexuosa)
appears completely to dominate in both
areas during both the summer and the
winter months.

Common heather (Calluna vulgaris) is
the second important fodder plant, and
is of great importance in the winter months
in both areas.

Browse of conifers constitutes, as a
group, the third place and the individual
species play an important role in the win-
ter. In the Rold area the most important
tree is Norway spruce (Picea abies), fol-
lowed by silver fir (Abies sp.) and juni-
per (Juniperus communis), while browse
in the dune plantations is almost exclu-
sively from mountain pine (Pinus mugo).

Apart from mountain pine other plants
chiefly — or only — eaten in the dune
plantations are reindeer moss (Cladonia
rangifering and C. silvatica), and to a
lesser degree Cetraria tenuissima, creep-
ing willow (Salix repens), polypody (Po-
lypodium vulgare) and bog myrtle (My-
rica gale).

In addition to Picea abies, Abies sp.
and Juniperus communis other plants
chiefly — or only — eaten in the Rold
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the dune plantations (24 samples) and

Roldskov (21 samples) in the months August-October. Black columns show that the food item
comprises a dominating (> 50 per cent), cross hatched a main (3-50 per cent), hatched a sparse
(1-5 per cent), and open columns a very small (er cent) part of the rumen content.

area are broom (Sarothamnus scoparius),
wood-rush (Luzula pilosa) and wood sor-
rel (Oxalis acetosella).

It is established that despite the com-
plicated process of food digestion in the
rumen-reticulum system, valuable infor-
mation on the food selection of investigat-
ed animals can be obtained from an exa-
mination of their stomach contents.
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However, the value of future investiga-
tions will be considerably increased if
they can take place in the area where the
animals in question live, and are coupled
with direct observations of the daily wan-
derings and habits associated with for-
aging. In addition a thorough investiga-
tion of the vegetation should be made, in
order to get an impression of which plant
species are preferred as food amongst the
many species available.
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Fig. 19, Comparison of the importance of the food items in the dune plantations (24 samples) and
Roldskov (23 samples) in the months December-February. Black columns show that the food item
comprises a dominating (> 50 per cent), cross hatched a main (5-50 per cent} hatched a sparse (1-5
per cent), and open columns a very small (< 1 per cent) part of the rumen content,
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Pesziome na pycerom A3vIKe
Buibop nuwu 6aazopodnozo onens (Cervus
elaphus} ¢ Hamuu

Bribop mmmmu 6GnaropogHOrc OJEHT B
Jauu BHIACHEH MCCICIOBAHHEM COHEp-
xanud rummen 119 oneHelf, yDHTEIX B ABYX
palioHax, COMepXAILNX CaMBIe 3HaYHTEN b~
HEIE B HACTOMIIEE BpeMs TNONYISIIHH
oncueii B JlaHun,

46 mpob moNiyueHEl M3 JiecHOTo paioHa
Poanckoy B nprbmmsurensHo 8300 ra, B
Boctounoi IOTmanmuu (dur. | u 2), roe
[IOYBa TH4BHEIM 00pa3zoM COCTABIAETCH
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HeCHAHHIMH H TaJeYHBIMH MOPEHAMH, H
2/3 nmeca cocTOAT M3 XBOHHEIX IEPEBHEE,
NpeuMyInecTBeHHO Picea abies, a ocTaNb-
HAad YacTh W3 JIMCTBEHHEIX, NPEHMYILECT-
Benno Fagus silvatica. T3 npoB bl HONTy4eHb
u3 paitoHa npudm 9300 ra 3acaKeHHBIX
AecoM JIOH ¥ 3ana/IHOI0 Mopekoro Gepera
Oraaumue (fur, 3 u 4). 3acaxcHmas
OIOHALE 3Hech cocTaBaseT npubm. 7500
ra, B NpeobaafarollluM BHAOM JEPEBHEB
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asnseTcsa Pinus mugo, a npu6n. 2000 ra
3aHHMAaIOT IYCTOIIL M MIOHLY, TJIABHEIM
obpazoM nopocume Colluna vulgaris u
APYyruMy MalloPOCIBIMHE KycTaMu. Pacnpe-
IeAeHne cOOPaHHOre MATEpHANA 10 TI'o-
IamM, MecAanam M paiioHaM I0Xa3afo B
Tabn |

W3 xampmoro rumen B3sTa mpoba B
npubn. 500 cv3 (pur. 5), mpubn. 2/3
npolsl uecltemorabl, OCTATKH pacTeHuii
COPTHPOBAHH W ONpeleNieHsl, a 3aTeM HX
KONHYECTBEHHOE B3aMMOOTHOIICHHE OIle-
HEHO H YKa3aHO B IPOIEHTaX 0 00LeMy.
CocTaB ne npegMeraM IHHIM Y OTHENE-
HBIX ocolell MOKasaH B NPHICKEHHH I,
cTp. 40-44.

B dur. 7, 9 1 10 moKazaHB N0 MEABIM
rojaM, 10 JIETHHM H IO 3HMHEM TIOIyIo-
UM, KONMUYECTBA JKEMYOKOB, B KOTOPHIX
oOHapy:xeHE IpeAMeTH XuuH (6Gennie
KOJNIOHHEBI), M NPOIEHTHl MO 00BeMy,
COCTABAAEMBIS 3THMH HpPeIMETAMM ITHILH
(vepurle xomonHel). Kpome Toro, xonap-
YECTBEHHBIH VIeJ Pa3HBIX TPEeiMETOR
TEHINY HATHAHO TIpeAcTaBeH B dur. 8, 13
A 14, COOTBETCTBEHHO MO BCEMY IOy, IO
JeTHEMY H IO 3UMHEMY TIOJYTOIHIO.
DAeck NOKa3aHO, B KakoM HpPOIEHTE
MENYAKOB HpefMeT MHIIH COCTA BN npe-
obnaparomy:o (> 50 mpoir., YepHEIe CTON-
651}, 3maunTeneHyro (5-50 mpom., cron-
Obl ,MIpaUPOBAHHBIC HANEPEKPECT), Ma-
ayo (1-5 mpou., TpOCTO 3AINTPHXOBAH-
Hple KOJOHHEI) MIH O9eHb MAIyE (<1
npol., Oemble XCJOHHBI) YacTh COHED-
waumna xenyaka. CooTBeTCTBYIOMIEM 06-
pasoM, ur. 18 u 19 nokaseIBaioT 3HaUe-
HHE TIPEAMETOB TIHUIH B ABYX palionax
HCCHEeHOBAHMS, B TIEPHON OT ABIYCTA 10
HoAOps, u B nepuol oT @exabps IHo
theppanst.

B 3uMHee noayrogHe, BaXHYIO poJb Kak
npeAMeT TTHTaHHS HIPAlT POCTKH XBOi-
HBIX IepeBbLEB, COCTABMIAA B 3TOT NEPHOL
upuGs. 10 npou. Beell mMueBoii Macchl
HpepecHoll kopul B npofax oGHapyxeHO
Manio, HO OOIYIUICHHEM HEPEeBLEB OJEHH
IIPHHOCAT JIECOBOICTBY 3HAYMTEIBLHEIN

BPE/L.

Cyns mo pezyapTaTaM MCCIELOBAHHMI,
POCTKH JNCTBEHHBIX HEPEBLEB H KYCTOB
SHAYATEABLHOH ponH He WUrpamoT, BO
BCAKOM CIywae B 3UMHeM moyiyrogud, Hs
MAajJopPOCABIX KYCTOB, OYEHb BaXKHEIM
npeaMeToM numiM aeusercs Calluna vul-
garis, cocTapnas 1/5 seeii nuinesoi Macew,
# 1/3 nuieBoH MAacChl 3UMHETO HOJYFo-
g (Qur. 12 u Tabn. 2).

TpaBononobHBle pacrenus, 1.8, Gra-
minaceae, Carex, Luzula, cocrapisiioT
TIOJIOBUHY BCeH NHILH, H MTPAIOT OJHHA-
KOBO OONBINYIO PONL KaK JIETOM, Tax H
sumoi. OHu oOHApYXKEHE! TONABKO B BHIE
CREXHX, 3€IEHEBIX JMCTheB. Deschampsi3
flexuosa npeoGnanmaet, cocrasmas 1/a
BCEH HHHIH,

B xauecTBe nuIIA, PONIE TPAE BO BpeMs
3MMHEre HOJNyrOJus He3HAYHTENbHa, TaK
K4K OHH COCTABNSIOT Toabko | mpoi. B
lieTHEE NOAYIOOHE MOKHO CUMTATE, YTO
HX POJNIb HECKOJIBKC DoJiee 3HAMHTENLHA,

Lichenes B paiione 3acajkeHHLIX JIecom
JFOH HIPAaroT SHAUHMTENLHYIO POJIB, OCO-
OeHHO B 3HMHEM IOJIYTOOHM, KOTJAd OHN
cocrasnmor Tpudn. 10 npou. mamenoit
MACCHL.

Ilonerssic xXynsTYpHEBIE pacTeHus obHa-
PYKEHBI B HECKONBEKHMX NpoGax, u B
OKPECTHOCTAX paHOHA 3ACAMEHHBIX JECOM
HIOH OJIEHH NPHHOCAT HOBOJBHO MHOIO
Bpefa 1MonsM, B ocOBEHHOCTH KYIBTYpam
Avena sativa.

Uro xacaeTcs OTAENBHEIX BHOOB pac-
TEHHH, OKa3all0Ch 4TO CONEPIKANHE HX B
NHIHE OJeHell OByx palioHOB uccheno-
BAHUA MONET IOKA3ZBIBATL HOBOJLHO
SHAYMTENbHbIE PasHuUEL. OaHako, Takas
PasHHHA B DOJBIIMHCTBE CIYYAEB MOMKET
0OBACHATHCS PA3NHYHBIM COCTABOM PACTH-
TEIBHOCTH OIpeAeneHHbix MecT, [lua
HCCNEAOBAHHEIX NpoG XapakTepHo, YTO
IOYTH BO BCEX NpeobsiafaeT TONBKO OHH
BHI — HJIH OJHA I'PYNOa — pacTeHMi, uro
MOKET CUHTATBCS IPHIHAKOM TOLO, 4TO
OJIEHH CKJIOHHBE HANOMHATLCH IOOXO-
OAUMM TPEMEeTOM HHITH, eCIIE OH BCTpe-
4aeTes B U30DUNHH.
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APPENDIX 1.

Food items in volume percentage in all red deer investigated.

Rold Forest January February May
Date 8 8 8 8 8142021212226 3101112121217 1822242425{ 17
Nr. 1 42 3 5 6111312 14 1819 = + -+ 253035363940
Bark 5 5
Picea + 4+ 6 2+15 6120 5 5 6 510 10 27580
0 Abies 1025 635 2 18 1 5 + 520
"‘E Pinus 2 +
S Juniperus 1 -+ 5 95 20 o
Total 1025 635 2 6 51816 5 6[20 5 5 6 510 5 530979580
&"é | Selix +
é;é Serothammnus + + 1 10 + 5
—E—E Other + + +- + +
& °[ Total ++ 4+ 1 10+ + 5 + +
. Calluna |10+ 18 5555060 270101510 + 804545408595 -+ + 520| +
5| Other S+ 34+ 1+ +4|+k+ 4t ¥+
i Total 15 + 21 5555160 2701015[10 + 804945408595 +~ + 520 +
Deschampsia
flexuosa 50 8§70 5303525+ 1 2 + ++ 4+ + 50
- Other
% graminids 4 32 + + + + 4 + +15 10 + 3+ 20
g | Carex 110 12010 1 10 8 5 20 + 30 +
S Luzula 2025 235 2 2470 110 2 5 20 o
Undeterminable 75 70 20 40 25
Total 75 75 73 60 42 38 25 80 14 85 79 4+ 15455050+ + + 3+ | 95
Oxalis +
'}é Other herbs -+ e
a Total + + +
« | Fungi
g) Lichenes + +
g Bryophyta + 4+ 4+ + 4+ + + + + + +
Y | Filicales +
%% Grain | 70 95 70 +
%:'é g;her field ;
Rl o PS

e
[aw]
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Rold Forest Aungust September October [Now.
Date 5 6 710112525 30| 7151527 28 28 2828 30| 7262626 3
Nr. 43 44 45 46 47 48 49 51 52 53 54 55 56 57 58 59| — 606162} 63
Bark 1 8 6 5 1 1
Picea 1 + 2 2 5+ 1|+ 2 2 1 11 2 + 30+
0 Abies +- + 1] 1 2 1 3 1
% Pinus
S Juniperus
Total 1+ 4+ 2 2 54+ 2112 2 3 2 4 2 + 130+
§£ Salix
%.i:?' Sarothamnus
-a-c: Other + 3 1 + T
2 Toml + 3 1 + +
w2 Callung 1+ 11 5 1 1 1[4+ 1+ + 4+ 25 1 5|+2013 2] 35
£E | Other + + 1+ 7+ 2
B3 Total I+ 11511 1)1 14+++4++2515 + 2713 2| 37
Deschampsin
flexnosa 852070 25030 8485[(908020 57062 14070]|1560 1 90| 30
. Other
TE graminids 2+ 4+ 4+ +|1 45 + 1 + + 5 2+ 1
g | Carex + + + 27 1 + 6 2 + 1
G Luzula + 4+ 1 5+ + - 1113+ -+ 60 + 1} 3
Undeterminable 7 10 45 510 86 P 55 |
Total 852078 4 608084 87|928576927867 182 70|9062 5691 55
- Oxalis 575 90 241 115 5203050 510[ 3 + 5
T | Other herbs 8 520 25 7 4 4 85 + 1208 1|1 + 2
= Total 1380209025 7 64| 5 920 52031701311 ¢ + 2 5
n | Fungi + 3 8|11 2 24+ 24 1141 610 5] 3
ED Lichenes + o4+ + +
E; Bryophyta + 1 1+ + + + + + 1+ + 1+ _—!—_—_
Y| Fiticales + + + +H o+ |+
;l:.%: Grain + o+ +
%:::: Other field N
Z g crops
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Dune Plantations January February March |Aprili May |[June
Date 2122 722723242425272929] 4 6 6 11112 12 23 6| 11 24 | 26
Nr. 707172737475 1 27677(78 3 4 79|80 81 82| &3 84 85 | 33
Bark + + 5 1
Picea + -+
w | Abies + o +
5
"E Pinus 5 210 2 -+ 1035221560440 1 8§ 28|10 10 - 4 1 2 1
o
Y\ Juniperus 5 +
Total 9 210 2 51035221560[40 1 8 28110 10 + 4 1 2 1
% | Salix + 3| 45
=g
w B| Sarothamunus 1 1 40
CiG
el Other
|9
8 | Total 1 1 0 + 3|45
— Callunn 30401022 57045358533|50 2 1 5|40 15 10 1 i 2 1
2| Other + T+4++ +4+|+ 1 14 ++ +
Qg
Total 30201023 57045358535(|50 3 2 5[40 15 10 1 1 2 1
Deschampsia
flexuose 352075 50 4 + 30 41 1905010| 150 +] 95} 9570 1
- Other
% graminids 3+ + 510+ 2|+ + 55| 4 + 60 + 14
B | carex 2+ 215 o1+ |+ |+
i e ——
O 1 Luzula + 1 +
Undeterminable 75 40 4 3 1 50
Total 3822 757590102040 + 2| 49251 65] 57560 95 96 84 | 51
Oxalis +
B
'é; Other herbs + 2
Total -+ 2
8 Fungi
gn Lichenes 3035 5 10 24+ 313 238 1|5+ 30| + 2 2 1
‘% Bryyophyta + 1+ + 1+ + -+ + | +
© | Filicales + 311
B.3| Grein
o
23
= Other field
& g| crops 1
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Durne Plantations July | Aug. September Cctober
Date 19212711522} 3 317242728{ 1 1 1 6 7 9 9 9 9 9 10 10 10 11 1417
Nr. 343536{37 38 868739404142 8889 9093 94 96 97 98 100 101 102 103 104 105 106 51
Bark 14+
Picea + +
o | Abies
% Pinus + 4+ 2|4+ 1 + 6+ H{1+ 1+++++ 2 4+ + + 4+ 4+ ++
S Juniperus
Total ++ 214+ 1 + 6++ 4|14+ 14t A b 2 A A b b
& | salix 1 12 5] 210 2 525+12  + + 45 + 2+ +
g Zé Sarothamnus +
§ g Other 20 1 2 +
g N Total 20 1 13 5] 410 2 525+ 12 + 4 45 + 2 + +
- Calluna + 8 1| 11} 3+ 55 115|+70202050+25+ 40 5 55 5 + -+ 2010
§'§ Other + -+ + I 5++|++ 14+ 1+ + 1+ + + 2+
e Total + 8 1) 11| 3+ 610 115{-+70212051+25-+ 41 5 55 5 + -+ 2210
Deschampsin
flexuosa + 810] 3 1|30+ 50 5 3195 3 + 932020 45 95 -+ 90 90 95 7580
. | Other
% graminids + 82573 2 21525 24+40+ 4 + + +
E | Carex + 1 + 30+ 5+ + 5 + 4+
G Luzula
Undeterminable 7 G0
Total + 1510} 3 1|31 87575 7 3|95 5757521006020 49 95 + 95 90 95 7580
Oxalis
A
= | Other herbs 107586 3 6] 1 1 2 S+
= Total 10758 3 6] 1 1 2 4+ 4+
w | Fungi =+ + 53112+ 10++++ 21 2 + + + 1 2 110
§° Lichenes + + -+ + 106065+ 5 1+204+ 175 5 4+ + + 2 2 2+
2 | Bryophyta + +i++r++ 4 1 R+ 1+ A+
= Filicales 21 + + +
§§ Grain 70 6591|6575 + 5 +
~2 | Other field
E E crops 27 16 + +

(continued p. 44}
43



Poutr. VALENTIN JENSEN

Dune Plantations

November

Pecember

Date 3 05 7 71313 14 14 14 1516 18 1920 28 2 3444 5 7131415
Nr, 107108 10961 2 3710711112 113 66 114 115 67 117118119 10121312014 16 17 18
Bark
Picen +
w | Abies
= | Pinus Y 7 + 452+ 2+ ++ 3 +35 +| 6101 1+ 6111
S Justiperus
Total + 7 4+ 452 4+ 2+ ++ 3 +35 + 6 10 1 1 +61T11
g - Salix + -+ +
;F-é Sarothamnus 1
-%:; Other 11
BE
& °| Total + + 101 1
— . Calluna 45 20 -+ 405560 + 20 5 310 80 7520 40| 30 20 8 365 510 5 1 &
&2 Other 1+ 14+ +  + ++ 2 41+ 2 + 12 ++-+
e Total 46 20 1405560 - 20 5 310 82 7921 40| 32 20 8 667 510 5 1 5
Deschampsia
Hexuosa 50 70 + 4+ 50 65 80 8590 5 4 45| 55 6585 9070 + 1086
- Otler
'_',‘é graminids + 4+ 90 ++ + + 1 212 5| 5 5 50+ ++4+7+ 1
g | Carex + 4+ 83+ 2 5 + 4 23 + o+ A+
O | Luzula +
Undaterminable 1010 80
Tatal 50 70 98 31010 52 70 80 8590 10 419 50| 60 708550 -+ 9070759087
Oxalis +
"ﬂ; Other herbs 17
a Total + i
« | Fungi + 1 + + + -+ -+ -
cgo Lichenes 4 2 150 510 45 6 12 7 4 1625 104 2 24431 + 2 5
% Bryophyta + + 3 + + 4+ 2 + + + + 4+ T+ 4+t
© | Filicales 3 2 3 3 + 2 512+ 1
é*g Other field
S| erops
2| Grain 4 2518 + 137
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