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Drives and track counts around driven areas and along transects
were tested as techniques for censusing red deer, roe deer, and wild
boars. For red deer the regression of drive census upon track counts
was statistically significant. The number of tracks on a transect was
significantly related to numbers of roe deer and wild boars. Refine-
ments in censusing ungulates by track counts on a transect depend
upon future research on the spatial distribution of animals.

[Dept. Game Manage., Forest Res. Inst., Wery Kostrzewy 3, 00-973
Warszawa)

1. INTRODUCTION

Knowledge of animal numbers is a prerequisite to rational game
management and several techniques for censusing ungulates are in use.
In the northern hemisphere tracking in snow is a frequently used
technique (Koivisto, 1962; Julander, Ferguson & Dealy,
1963; Berge, 1969; Ivanov, 1970; Korytin & Vorobyeva,
1970; Priklonski, 1970). In milder climates the tracking of animals
along sandy roads or transects with a soft surface has been frequently
used (Harlow & Downing, 1967; Harlow & Oliver, 1968;
Jenkins & Marchinton, 1969; Talbot, 1970; Daniel &
Frels, 1971). The drive census is commonly recognized as the best
technique for estimating animal numbers (Jenkins & Marchinton,
1969; Daburon, 1970; Ivanov, 1970; Talbot, 1970), however, its
use is usually precluded by high labour requirements. Research by P u-
cek et al. (1975) to develop a ratio between the results of drive census
and those of tracking failed to yield reliable results.

The purpose of the present study was to compare a drive census,
tracking around subsequently driven areas, and track counts along a

* Praca zostala zrealizowana w ramach problemu wezlowego 09.1.7 koordyno-
wanego przez Instytut Ekologii PAN.

[217)



218 R. Dzieciolowski

transect as techniques for censusing red deer, roe deer, and wild boar in
a forest habitat.

2. EXPERIMENTAL PROCEDURES

Data were collected during 1971—1973 at five state forest districts: Jézefow, Ko-
biér, Itawa, Augustéw, and Plaska. Procedures for tracking animals are described
by Pucek et al. (1975). Tracks were plotted on sketches to calculate the number
of tracks crossing transect lines. The three census methods were analyzed by mul-
tiple regression on a digital computer ODRA 1204 at the Polish Academy of
Sciences, Warsaw.

3. RESULTS

The results of drives, tracking, and track counts along transects for
the three species of ungulates are presented in table 1, and the results
of the most important multiple regression analysis are shown in table 2.
The coefficient of multiple correlation (R) was 0.529 for 35 samples with
red deer, 0.478 for 26 samples with wild boar, and 0.356 for 39 samples
with roe deer.

Table 1

Comparison of results of tracking, drives, and track counts along transect
for red deer, roe deer and wild boar.

Species Drives Tracking Length of transect, m No. crossings
Cervus elaphus 70 116 128,270 584
Copreolus capreolus 139 5 146,790 687
Sus scrofa 35 12 103,900 214

The highest standard error of estimate (S§ = 4.06) was in tests with
roe deer and the lowest (2.26) in tests with wild boar. As shown in table
2 there was a significant interaction between the census techniques and
the various animal species. Tracking (x) provided a significant variable
in the equation for red deer, whereas number of tracks (x;) was signifi-
cant in equations for roe deer and wild boar.

The regression of y upon x;, &, %3 and x, indicated that the relation-
ship between drive and tracking counts was statistically significant for
red deer (Table 3). Therefore, the number of tracks per length of transect
may be used as a conversion factor for estimating the number of red
deer. A comparison of the multiple correlation coefficient (R = 0.529)
with the simple correlation coefficient from x; (r = 0.522) indicates that
x; was the dominant factor among the three variables.
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For roe deer and wild boar the regression of drive results (Y) in
relation to track counts (x;) was statistically significant. Correlation
coefficients were lower for roe deer (r; = 0.350) and for wild boar
(r; = 0.389) than for the regression of drive results upon tracking results
for red deer (r; = 0.522). The variable x; was, therefore, of fundamental
significance in the regression equation for roe deer and wild boar.

Table 2

Results of multiple regression analysis for tracking, drives, and track
counts along transect for red deer, roe deer, and wild boars.
Numbers in parentheses stand for standard errors of coefficients above.

N : Coeff. of multiple Standard
0. O. i i correlation error of
samples Regression equation R
Y T1TeTy estimate S,
Red deer
35 Y=0.33 +0.37x; +0.000036x,+0.018x, 0.529 3.09
(1.54) (0.13) (0.000343) (0.035)
Roe deer
39 Y=2.18 +0.102x;+0.000022x,+0.085x 0.356 4.06
(1.93) (0.267) (0.000427) (0.039)
Wild boar
26 Y =0.209+0.8492,1+0.0000067x,+0.087x, 0.478 2.26

(1.22) (0.573) (0.000267) (0.037)

Table 3

Results of the examination of regression of results of drives (Y) separately upon
results of tracking (x;), length of transect (x,), number of tracks (x;), and the
quotient number of tracks/length of transect (ir,). SE — standard error.

Correlation SE of SE of regression  Significance

Regression equation  , osnoient r estimate Y  coefficient of regression

Red deer

Y=0.67710.399 x, 0.522 3.01 0.114 S

Y =0.578-+0.000388 x, 0.184 3.46 0.00036 NS

Y =1.10310.054 x, 0.257 3.41 0.035 NS

Y=1284 1615 x, 0.197 3.46 139.9 NS
Roe deer

Y=3.39 +0.089 x, 0.057 422 0.259 NS

Y =22 --0:600224 =, 0.087 4.21 0.00042 NS

Y=214 +0.081 x, 0.350 3.96 0.035 S

Y=249 +1989 x, 0.257 4.09 183.} NS
Wild boar

Y—110 10537 x, 0.181 2.43 0.598 NS

Y=1.41 +0.000015 x, =011 2.47 0.00029 NS

Y=0.73 +0.075 Xg 0.389 2.27 0.036 S

Y =007 -F2501 2y 0.321 2.34 150.8 NS
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Since the results of drives may depend upon the quotient: number of
tracks (x3)/length of transect (x3), the variable xy=x3/x; was introduced
into the multiple regression. However, its expected relationship with
drive results was not significant.

4. DISCUSSION

The expected relationship between the number of tracks on a transect
and the number of animals inhabiting a definite habitat has been re-
ported by Harlow & Downing (1967) and by Priklonski (1970).
Tyson (1952) (after Harlow & Downing, 1967) calculated that
if the »normal average« daily range of deer was 640 acres (267 ha), then
the number of deer crossings on a road 1 mile long should be equal to
the deer density per square mile. Because of difficulties in calculating
the average, daily range of deer, Tyson tried to determine the relation-
ship between the number of tracks and number of animals leaving the
same area during drives.

Downing et al. (1965) tested the track count by comparing a known
deer population with the number of daily crossings in a 746 acre (311 ha)
enclosure. Daily counts were quite variable, and the correlation coef-
ficient (r = 0.20) was extremely weak. Brunett & Lambon (1962)
(after Harlow & Downin g, 1967) compared the number of crossings
made by deer against known populations of 2, 4, and 8 deer in three
160-acres (67 ha) enclosures and concluded that track counts detected
differences in population size, but not the magnitude of differences.

Priklonski (1970), using Formozov’s (1932) formula, sup-
plemented later by Pereleshin (1950), described the relationship
between animal numbers per area unit and the number of tracks.

The formula reads as follows:

s
Z = 1517———
dm
where: Z = number of animals on area unit
s = number of tracks recorded

m = length of route

d = mean length of daily track left by animal

In the USSR various coefficients of d are determined for individual
animal species and regions. Ivamnov (1970) failed to give a coefficient
between animal number on 1000 ha and the number of tracks on a 10 km
long route. He stated that the possibilities of using coefficients based on
the length of daily movements were being studied.
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5. CONCLUSIONS

Basic research on the spatial organization of specific animal populations
needed before track counts can be reliably used as a census method for

wild ungulates.

Track counts along transect offer promise as a census method for roe

deer and wild boar.

10.

3,

12,

13.

REFERENCES

. Berge F. 1969: Takseringsmetoder for radyr, Capreolus capreolus (L.). Med-

delelser fra Statens Viltundersokelser, 2, 30: 1—44.

Daburon H, 1970: Methodes de recensement du cerf d’Europe (Cervus
elaphus L.) en foret temperee melangee feuillus — resineux en l’absence de
neige. Transactions of the IX International Congress of Game Biologists, Mos-
cow: 289—293.

. Daniel W. S. & Frels D. B, 1971: A track-count method for censusing

white-tailed deer. Texas Parks and Wildl. Dept. Techn. Ser. No 7: 1—18.
Harlow R. F. & Downing R. L. 1967: Evaluating the deer track census
method used in the Southeast. Proc. 21st Annual Conf. Southeastern Ass. Game
and Fish Comm., 1967: 39—41.

Harlow R. F. & Oliver W. F. Jr., 1968: Natural factors affecting deer
movement. Quart. J. Florida Acad. Sci., 30, 3: 221—226.

Ivanov F. V, 1970: Methods of counting game animals in the game mana-
gement areas. Trans. IX intern. Congr. Game Biol,, Moscow: 307—309.
Jenkins J. H & Marchinton R. L. 1969: Problems in censusing the
white-tailed deer. White-Tailed Deer in the Southern Forest Habitat. Proc.
Symp. at Nacogdoches, Texas, March 25—26, 1969: 115—118.

Julander O, Ferguson R. B. & Dealy J. E, 1963: Measure of animal
range use by signs. Range Research Methods. A Symposium. Denver, Colorado,
May 1962. Misc. Publ. No 940. USDA, Forest Service: 102—108.

Koivisto I, 1962: Vuoden 1962 Hirviarvioinnin Tuloksia. Suomen Riista,
15: 149—156.

Korytin S. A, & Vorobyeva M. P, 1970: New measuring instruments
for determining passed distances. Trans. IX intern. Congr. Game Biol.,, Mos-
cow: 294—297.

Priklonski S. G, 1970: Winter transect count of game animals. Trans. IX
intern. Congr. Game Biol., Moscow: 273—275.

Pucek Z, Bobek B, Labudzki L., Mitkowski L, Morow K,
& Tomek A, 1975: Estimates of density and number of ungulates. Pol. ecol.
Stud., 1, 2: 121—136.

Talbot L. M, 1970: The counts of game animals in large territories in
North America and Africa. Trans. IX intern. Congr. Game Biol, Moscow:
47—53.

Accepted, August 28, 1975.



222 R. Dzigciotowski

Ryszard DZIECIOLOWSKI

LICZENIE TROPOW NA TRANZEKCIE JAKO METODA SZACOWANIA
LICZEBNOSCI KOPYTNYCH W LESIE

Streszczenie

Przeprowadzono probe porOwnania trzech sposobéw inwentaryzacji liczebnoS$ci
jeleni, sarn i dzik6w, mianowicie: proébnych pedzen, tropienia wokét przepedza-
nych powierzchni i liczenia tropéw na tranzekcie. Do obliczen uzyto 35 prob dla
jelenia szlachetnego, 39 prob dla sarny oraz 26 prob dla dzikéw. ZaleznoSci pomie-
dzy wynikami trzech sposoboéw inwentaryzacji zbadano przy pomocy analizy re-
gresji wielokrotnej. Analiza regresji dowiodla, ze w przypadku jeleni statystycznie
istotna jest wylacznie regresja wynikéw pedzenn od wynikéw tropien (Tabela 2).
Oznacza to, ze w przypadku tego zwierzecia metoda tropien rokuje nadzieje na
opracowanie przelicznikéw zblizajgcych jej wynik do rzeczywistego (Tabela 3). W
rownaniach regresji wielokrotnej dla sarny i dla dzika istotng zmienng okazata
sie liczba tropéw na tranzekcie. Metoda liczenia trop6w na tranzekcie moze mieé,
zatem, zastosowanie w stosunku do tych zwierzat.

Dotychczasowe préby oparcia inwentaryzacji liczebno$ci zwierzat kopytnych na
wynikach liczenia tropéw na tranzekcie (Formozov, 1932; Tyson, 1952) utkne-
1y na problemie ustalenia przecietnego dobowego zasiegu przemieszczania sie zwie-
rzat. Problemu tego nie mozna rozwigzaé bez przeprowadzenia podstawowych ba-
dan nad organizacjg przestrzenng populacji zwierzat okre§lonych gatunkoéow.



