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The aim of this study was to evaluate the results obtained from the
octagon census method. Trapping was conducted on the census lines
for 28 days. On day 28 a 540 m assessment line was laid out across the
octagon for the purpose of determining the width of the area sampled
by the octagon census lines. Traps on assessment lines were set for
4 days. Octagons were set up in four different areas of the mesic-
-hardwood forest and first trapped during the summer and then
retrapped during the winter. Theoretically, captures along the assess-
ment lines shoud show a decline as the census line is approached.
This was not the case; more animals were captured at assessment line
stations near the census lines than at those assessment line stations
farther away. The sudden appearance of animals in an area supposedly
voided of inhabitants is difficult to explain. However, because of this
phenomenon, the octagon census method failed in its objective of gi-
ving density estimates.

I. INTRODUCTION

Interest in cooperating in the International Biological Program (IBP)
has prompted studies designed to standardize small mammal census
methods. Good density estimates are needed in studies of bioenergetics
and mineral cycling at the population level. Exact data on metabolism
and mineral composition can be obtained in the laboratory but when
extrapolated to field conditions on the basis of unreliable density esti-
mates, erroneous conclusions result.

Grodzinski, Pucek & Ryszkowski (1968) and other Polish
workers (Ryszkowski & Petrusewicz 1967) proposed that their
»Standard Minimume« method (SM) be adopted internationally. The SM
method was tested in the southeastern United States (Gentry, Golley
& Smith, 1968). The results of this preliminary investigation indicated

* This study was carried out under ccntract AT(38-1)-310 between the University
of Georgia and the United States Atomic Energy Commission.
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that, due to varying probability of capture between certain animals
and/or species, reliable density estimates could not be determined. Thus,
the next logical step was to find a way to estimate the area from which
animals are removed by a grid or census line.

Such a method is outlined by Wheeler & Calhoun (1967) in
their proposed International Census of Small Mammals (ICSM). The
ICSM is composed of a series of trapping procedures designed to assess
the dynamics of small mammal communities in a variety of habitats.
Several of the procedures make use of assessment lines to indicate the
extent of the sampling area around a grid or census line. This report
presents data collected to evaluate the ICSM’s octagon census method,
category 04 (Wheeler & Calhoun, 1968).

CENSUS TRAPLINE
(90 M PER SIDE)

ASSESSMENT
TRAPLINE
(540 M LONG)

Fig. 1. Diagram of the octagon census trapline with assessment line.

II. METHODS

The octagon census trapline with assessment line is illustrated in Fig. 1. The
540 m assessment line is used to determine the area sampled by the census line,
thus allowing an estimate of the density of the small mammals in the area. The
census line, arranged in the shape of an octagon, was 720 m long (90 m per side).
Trap stations were spaced 15 m apart along the census line and 7.5 m apart on the
assessment line. Three small Victor mouse traps were baited with peanut butter
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and set at each station of the octagon census line. The traps were checked, rebaited
and reset as necessary each day for 28 days. Location of capture, weight, sex,
reproductive condition and species of each animal was recorded. Then, on day 29,
two Victor mouse traps were set at each station on the assessment line and checked
daily for four days.

The four study areas were located in the lowland mesic-hardwood forest habitat
in South Carolina (see Gentry et al, 1968 for a detailed description). One octagon
census line with assessment line was placed in each study area. Trapping was first
conducted between July and October, 1968 and again between December, 1968 and
March, 1969. Thus, each of the four octagon census lines were trapped twice and
are referred to in the data analyses as eight octagons.

Table 1

Number of the three major small mammal species removed by the octagon census
trap lines; (1) = summer captures and (2) = winter captures.

Trapping Eotal
; Peromyscus Blarina Ochrotomys Number
Location Captured
Boggy Gut I (1) 14 13 11 38
Boggy Gut I (2) B 4 2 10 |
| Boggy Gut II (1) 16 24 49 88 !
Boggy Gut II (2) 14 12 21 47
Road F (1) 29 23 10 62
Road F (2) 11 6 b 22
: Cato Road (1) 63 22 21 108
Cato Road (2) 11 4 8 23
' Summer
1 Subtotal (1) 121 82 91 294
Winter
! Subtotal (2) 40 26 36 102

III. RESULTS

Traps on the eight octagons removed a total of 161 cotton mice Pero-
myscus gossypinus (Le Conte, 1853), 127 golden mice Ochrotomys nut-
telli (Harlan, 1823), and 108 short-tailed shrews Blarina brevicauda
(Say, 1823) (see Table 1). Occasional captures of the rice rat Oryzomys
palustris (Harlan, 1837), cotton rat Sigmodon hispidus Say & Ord,
1825, southeastern shrew Sorex longirostris Bachman, 1837, eastern
woodrat Neotoma floridana (O r d, 1818), eastern harvest mouse Reithro-
dontomys humulis (Audubon & Bachman, 1841), and the pine
mouse Microtus pinetorum (Le Conte, 1830) totaled 39 and made up
9.8% of the total number of animals removed. Traps on the 8 assessment
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lines removed 31 P. gossypinus, 37 O. nuttalli, 29 B. brevicauda, 7 O. pa-
lustris and 2 S. longirostris.
1. Seasonal Effects

There appeared to be a general decline of about 65% in the numbers
of animals trapped during the winter compared to the summer catch
{Table 1). Lower trap success was also noted in similar habitat at the
same time (Kaufman, Smith, Jones, Gentry & Smith, 1971).
Despite the reduction in animal numbers, there was no appreciable
change in species composition when viewed in this way with season.

Table 2

The time at which 50, of the total number of each species was removed by snap
trapping on octagon census lines for 28 days. Data from one octagon were not
included due to a very low number of captures. Means given plus or minus one

standard error. (1) = summer; (2) = winter.
Trapping :
| Location Peromyscus Blarina Ochrotomys Mean
| Boggy Gut I (1) 7 14 10 10.3 4 2.0
Boggy Gut II (1) 5 12 14 103 + 2.7
Road F (1) 2 6 8 53 1 1.8
Cato Road (1) 9 13 11 11.0 +1.1
Boggy Gut II (2) 5 23 7 118 - 5.1
Road F (2) 12 13 15 13.3 + 0.9
Cato Road (2) 7 5 18 10.0 + 4.0
 Mean | 67412 | 123+22 | 119+15 10.3 + 1.1

2. Rate of Removal of Rodents

Removal rates varied between species and study areas. Although
P. gossypinus was not always removed in the greatest numbers, their
removal rate was the highest of the three most abundant species (Ta-
ble 2). Data from the second (winter) trapping of Boggy Gut I was not
used in these calculations due to the extremely low number of animals
caught (see Table 1). The mean time needed to remove 509% of the
P. gossypinus was significantly less than the time needed to remove the
same proportion of the O. nuttalli or B. brevicauda (P<.05). Overall,
there was no difference in removal rates between O. nuttalli and B. bre-
vicauda (P>.05; Table 2).

To better understand daily changes in removal rates, a corner station
of the octagon was taken as zero distance, the next station in a clockwise
direction as 15 m and continuing thus to the sixth station 75 m from
the corner station and on the same side of the octagon. Data from each



An evaluation of the octagon census method 153

side of the octagon was considered separately and then the data from
all sides were combined. Captures were accumulated across distance
and the data were used to calculate the linear regression formula
Y = a + bX for each day. The relationship between the daily values
of a and b were calculated for each of the three abundant species (Fig.
2A) and for the three species combined (Fig. 2B). The slope of the
relationship is directly related to the rate at which animals were caught.

Significant differences between the slopes for different species indicate
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Fig. 2. Slope (b) versus Y-intercept (a) of the linear function Y =a + bX (X ==

distance along census lines; Y = accumulative captures) calculated from the data

for each day on all of the trapping areas combined. The slope of the relationship

is directly related to the rate at which small mammals were captured over the

entire trapping priod. (A) by species; (B) three species most abundant in numbers
combined.
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different capture rates as calculated over the entire trapping period.
A species, such as P. gossypinus that is removed quickly from an area
would have a higher intercept and lower slope than an equally abundant
species (e. g., O. nuttalli) that is removed at a slower rate. The slope for
P. gossypinus was less than that for B. brevicauda or O. nuttalli
(P < .01). There was no difference between the slope for B. brevicauda
and O. nuttalli (P > .05).
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Fig. 3. Accumulative captures along the combined sides of the octagon at the end

of four days compared to the accumulative captures along the assessment lines

for a comparable distance beginning at the farthest point from the octagon center

and ending at the station 75 m closer to the octagon center. Captures at each

station along the assessment lines (lower dashed line) were multiplied by four (top

dashed line) so that the data from the octagon census lines would be comparable
to the data from the assessment lines.

3. Determination of the Area Sampled

Accumulative captures along each side of the octagon at the end o
four days were compared to the accumulative captures along the
assessment line for a comparable distance beginning at the farthes:
station from the octagon center and ending at the station 75 m closer
to the octagon center (Fig. 3). Only five octagons could be used for this
comparison due to the low number of captures on the census lines of



An evaluation of the octagon census method 155

two octagons combined with no captures on their assessment lines. Another
octagon could not be used because of a local flood which caused a delay
in trapping and biased the results from the assessment line. Since the
regression for the octagon census lines was based on data from 40 indi-
vidual lines (5 octagons and 8 sides per octagon) and the regression for
the assessment lines was based only on 10 lines of comparable length,
the resulting regression lines were not directly comparable. To alleviate
this problem, the captures at each station along the assessment lines
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Fig. 4. Accumulative captures along the assessment lines beginning at the station

farthest from the octagon center extending into the center (2 lines and 5 octa-

gons = 10 lines). The vertical dashed line represents the census line. Associated r
values were significant at the .01 level.

were multiplied by a factor of four and the resulting regression was
calculated. There was no significant difference between the slopes of
the regression for the octagon census lines and those of the corrected
assessment lines (P > .05; Fig. 3).

Theoretically, data from the assessment lines can be used to calculate
the amount of area sampled by the octagon census lines, and thus allow
an estimate of density to be made. The width of the sampling area of
the octagon is indicated by a reduction in the number of small mammals
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captured along the assessment line for a given distance on both sides of
the octagon census lines. An area of effect about the census lines was
noted in the present study (Fig. 4). However, instead of a reduction in
the small mammal population about the census line, there was a signifi-
cant increase in the acumulative captures over distance (P<<.001) be-
ginning at about 120 m from the ends of the assessment lines, continuing
across the octagon census lines and ending at about 180 m. The increased
number of captures occurred over a distance of approximately 34 m
outside the octagon and approximately 26 m inside the octagon for a total
of 60 m.

IV. DISCUSSION

The pattern of the impact of the octagon census line on the surrounding
small mammal populations was unexpected (Fig. 4). If animals had been
removed from an area immediately surrounding the octagon census lines,
the accumulated captures along the assessment lines should have produ-
ced a regression line with a slope less than that for the octagon census
lines (Fig. 3). Our results appear to be a case of animals moving from
an area of lower to higher density. Such movement could be the result
of a highly mobile group of animals shifting into the area recently voided
of small mammals. This effect may have been further amplified by
a temporary lack of organization in the social structure of more mobile
population in the voided space.

Where did these animals come from? The slopes of the first (Y=2.23+
+0.19X) and third (Y=17.13+0.15X) regression lines were both signifi-
cantly lower than the slope of the second (Y=21.42+0.39X) regression
line (P<<.001; Fig. 4). The third slope was also significantly lower than
the first slope (P < .01). Thus, a greater portion of the animals may
have come from inside the octagon. This is true if the assessment lines
were long enough to extend into an area unaffected by the census lines.
In order to make accurate density calculations, we must assume that
animals did not move in from a distance greater than 150 m from the
census line. However, if the ambient rate of capture on the ends of
the assessment lines had remained the same throughout the lenth of the
lines, then the accumulative captures up to the center of the octagon
(270 m) should have been 53.53 animals. The actual value at 270 m was
58 animals. The extra animals caught on the assessment lines around
the census lines and inside the octagons plus those caught on the census
lines could not have come from the inside of the octagon.

One alternate hypothesis is that the assessment lines were not long
enough to detect all of the movements. According fo more recent studies,
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such an assumption may be valid. For example, Faust, Smith &
Wray (1971) found that by increasing the grid size from a 16X 16
(5.8 ha) to a 26X26 (15.2 ha), the average distance between captures
was increased 19.4Y% for O. nuttalli and 25.19% for P. gossypinus. Their
live-trap study was carried out at the Savannah River Plant in the same
type of habitat as our study. Adamczyk & Ryszkowski (1968)
found that both Clethrionomys glareolus (Schreber, 1780) and Apode-
mus flavicollis (Melchior, 1834) moved an average of 157 and 180 m,
respectively, within a period of three days. Tanton (1969) reported
maximum distances moved within 24 hours by C. glareolus and A. sylva-
ticus (Linnaeus, 1758) as 196 and 285 m, respectively. In our study,
it is likely that the census lines were sampling animals from areas not
being evaluated by the assessment lines. Since there was no indication
of the actual area from which small mammals were removed, reliable
density estimates could not be calculated.

The fact that the octagons with assessment lines did not result in
reliable denstiy estimates does not necessarily mean that the octagon
census method will not work. In a similar habitat, Kaufman et al
(1971) found that with a larger octagon with several assessment lines,
reliable density estimates could be calculated. It may be, in our study,
that more replication was needed to reduce variation due to density,
habitat, weather, season and other environmental factors. If this were
true, another problem is suggested. One octagon requires considerable
time and labor to complete and is not likely to result in a reliable
density estimate with densities we encounter in South Carolina. In
addition, a relatively large amount of uniform habitat is necessary for
a series of octagons. Therefore, an investigator with limited time, funds
and habitat would probably not consider using this method. On the other
hand, the basic idea of an assessment line to determine the area from
which small mammals have been removed may be a good one and should
be more fully investigated.
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OCENA METODY INWENTARYZACJI OSMIOBOCZNEJ DO SZACOWANIA
POPULACJI DROBNYCH SSAKOW

Streszczenie

Zadaniem badan byla ocena metody oSmioboku dla inwentaryzacji ssakéow
(Wheeler i Calhoun, 1968). W metodzie tej odléw ssakéw prowadzi si¢ na oSmiu
90 m rzedach pulapek, polaczonych w ksztalcie oSmioboku (Ryc. 1). Linia taksa-
cyina o dlugoSci 540 m przecinajaca wpoprzek oSmiobok pozwala na oszacowanie
zageszczenia.

Badania prowadzono w $rodowisku nizinnego, mezotroficznego lasu liSciastego
w Savannah River Plant w poludniowo-wschodniej czeSci USA. Badania na czte-
rech oSmiobokach prowadzono latem i ponownie, nastepnej zimy. Odlowy na
liniach inwentaryzacyjnych prowadzono w ciggu 28 dni, po ktérych nastepowaty
4-dniowe odlowy na liniach taksacyjnych.

W 8 seriach polow6éw na o$miobokach uzyskano w sumie 161 osobnikéw Pero
myscus gossypinus, (Le Conte, 1853), 127 osobnikéw Ochrotomys nuttalli (Har -
lan, 1823) i 108 osobnikéw Blarina brevicauda (Say, 1823). Te trzy gatunki sta
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nowily 909 wszystkich zlowionych zwierzgt. Na liniach taksacyjnych odlowiono
31 osobnikéw P. gossypinus, 37 osobnikéow O. nuttalli i 29 osobnikéw B. brevicauda

W sezonie zimowym wylowiono mniej zwierzat (Tabela 1), lecz nie zanotowano
znaczniejszej zmiany w skladzie gatunkowym.

Mimo, ze P. gossypinus nie zawsze lowi sie w najwiekszej liczbie, to wskaZnik
wylowu dla tego gatunku byl najwyzszy (Ryc. 2A). Sredni czas potrzebny do usu-
nigcia 50° osobnikéw P. gossypinus wynosil 56 + 1,2 dnia (Tabela 2). Czas ten byl
w spos6b istotny kroétszy od czasu potrzebnego do usuniecia tej samej proporcji
osobnikéw O. nuttalli (10,0 * 1,2 dni) lub B. brevicauda (13,6 +2,7 dni; P < 0,05).

W badaniach naszych obserwowano obszar wplywu wokét linii inwentaryzacji.
Zamiast, jednak, zmniejszenia populacji drobnych ssakéw wokél linii inwentary-
zacji, nastepowal istotny wzrost w skumulowanych odlowach w stosunku do od-
leglosci (P << 0,001; Ryc. 4). Wzrost ten nastepowal w odleglosci 3¢ m na zewnatrz
i 26 m do wewnatrz o$mioboku; szeroko§¢ obszaru wplywu wynosila zatem 60 m.

Czynniki wywolujgce wzrost liczby zlowien drobnych ssakéw woko6t linii inwen-
taryzacyjnej, zamiast przewidywanego spadku nie byly oczywiste. Fakt, ze oSmio-
boki z liniami taksacyjnymi nie daly wiarygodnych oszacowan zageszczenia w ni-
niejszych badaniach, nie oznacza, ze metoda ta nie dziala. W podobnym §rodowisku
Kaufman et al., (1971) stwierdzili, Ze przy wiekszym o$mioboku z kilkoma linia-
mi taksacyjnymi, mozna bylo wyliczyé wiarygodne oszacowania zageszczenia. Za-
sadnicza koncepcja linii taksacyjnej do okre§lania obszaru, z ktérego usuniet>
drobne ssaki moze by¢ wartoSciowa i powinna byé¢ pelniej zbadana.




