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R e m o v a l t r a p p i n g was conducted on 12X12 gr ids wi th assessment 
l ines to test the r e l a t ive e f fec t iveness of the S t a n d a r d Min imum, Inner 
S q u a r e a n d Asses smen t Line me thods for small m a m m a l densi ty est i-
mat ion . T w e l v e s tudy sites w e r e t r a p p e d in desert , c h a p a r r a l a n d wood-
land h a b i t a t s in Ca l i forn ia and N e v a d a to p rov ide a w ide a r r a y of 
species a n d dens i t ies fo r the compar i son of es t imat ion techniques . The 
p rocedure used w a s to t r a p each gr id fo r 10 days fo l lowed by 4 days 
of t r a p p i n g on the associated a s sessmen t lines. 

Field sites w e r e qu i t e va r i ab l e w i t h a r ange of 12—167 roden t s per 
grid r e p r e s e n t i n g 2—10 species. Densi ty es t imates r anged f r o m 3.7—51.5 
an ima l s /ha fo r the S t a n d a r d M i n i m u m method, 4.0—36.9 an ima l s /ha for 
the I n n e r S q u a r e me thod and 0.7—114.4 an ima l s /ha for the Assessment 
Line method . All me thods p rov ide r e s t i v e densi ty es t imates for 
w i th in m e t h o d compar i sons bu t the i r u se fu lnes s for es t imat ing absolu te 
densi ty is l imi ted. T h e Assessment L ine t echn ique probably yields the 
best abso lu te dens i ty es t imates (DAL) w h e n suf f ic ien t n u m b e r s of as -
sessment l ines a r e t r a p p e d ; however , u n d e r most condi t ions a single 
12X12 gr id w i t h 8 a s sessmen t l ines is no t suff ic ient . To obta in re l iable 
Dal va lues , c a p t u r e s on assessment l ines need to be combined for two 
or more gr ids f r o m the same h a b i t a t to de l inea te the a rea of e f fec t 
a round a gr id . P r o b l e m s associated wi th each of the methods a r e dis-
cussed in de ta i l . 

S a v a n n a h River Ecol. Lab., SROO, Bldg. 772-G, Aiken, South Ca -
rol ina 29801 (JBG, JGW) ; Dept. Biol. Sci., S t a t e Univ. N e w York, 
B inghamton , New York 13901 (DWK, GAK); Dept. Zool. & Inst . Ecol., 
Univ. Georgia , Athens , Georgia 30601 (MHS)]. 

I. INTRODUCTION 

A m a j o r ob jec t ive of m a m m a l i a n ecologists in recent yea r s has been to develop 
a s t anda rd me thod of e s t ima t ing small m a m m a l densi ty. In the search for such 
a method, severa l t echn iques h a v e been suggested and tested {see rev iew by 
S m i t h zt al., 1975); however , the u se fu lnes s of any one method over the o thers 
has not been es tab l i shed . T h e m a j o r p rob l em wi th analys is of the va r ious densi ty 

1 This s tudy w a s ca r r i ed out unde r con t rac t AT (38—1) — 310 b e t w e e n the U.S. 
Energy Research & Deve lopmen t A d m i n i s t r a t i o n and the Univers i ty of Georgia. 
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es t ima t ion techniques is t ha t the t rue densi ty in the area being s tudied is not 
k n o w n a n d the accuracy of the method re la t ive to the t rue densi ty cannot be 
asce r t a ined . I t is possible, though, to use the ma thema t i ca l ana lyses for several 
r e m o v a l t r a p p i n g techniques wi th da ta f rom a single grid and compare the den -
sity va lues der ived f r o m the d i f f e r en t es t imators . T h r e e t echn iques tha t can be 
ana lyzed re la t ive to each other since they uti l ize the same basic t r app ing grid 
a r e the S t a n d a r d Min imum, Inne r S q u a r e a n d Assessment L ine methods . 

Our p r i m a r y purpose in this pape r is to c o m p a r e the re la t ive ef fec t iveness of 
the t h r ee me thods for the de te rmina t ion of abso lu te densi ty of smal l mammal s . 
Our ana lys i s of these es t imators util izes da ta f r o m 12 grids located in a va r ie ty 
of hab i t a t s in the sou thwes t e rn Uni ted S ta tes which represen t a wide a r r a y of 
dens i t ies a n d species of smal l mammal s . 

Sma l l m a m m a l s were sampled at each of six f ie ld sites in sou the rn Cal i fornia 
a n d six sites in sou thern Nevada using 12X12 grids . Eight a ssessment lines w e r e 
uti l ized wi th each grid (see Fig. ID in S m i t h et al., 1975). The assessment line¿  
e x t e n d e d 352.5 m f r o m the center of the grid a n d consisted of 24 t r a p s ta t ions in 
Ca l i fo rn ia bu t w e r e shor tened to 247.5 m and 17 s ta t ions in Nevada . The in te r - 
s ta t ion in te rva l was 15 m for both gr ids and as sessmen t lines. One Museum Spe-
cial a n d one Victor mouse t r a p or one Museum Special mouse t r a p and one Victor 
r a t t r a p w e r e placed a t each stat ion. T raps w e r e bai ted wi th p e a n u t bu t t e r and 
checked daily. All gr ids w e r e t r apped for 10 consecut ive days except Boulder and 
Joshua II which were t r apped for 13 and 12 days, respect ively. On day 11 (14 
fo r Boulder a n d 13 for Joshua II) t r aps we re r emoved f r o m the gr ids and placed 
on a s ses smen t l ine stat ions. T r a p s we re checked fo r fou r days on the assessment 
lines. 

Si tes t r apped in Cal i forn ia w e r e located in deser t hab i t a t s (Barrel , Boulder and 
Ocoti l lo nea r Ocotillo), chapa r r a l (Chapar ra l I nea r Alp ine and C h a p a r r a l II nea r 
El Ca jon) a n d woodland ( Jun ipe r nea r Jacumba) . Deser t sites t r apped in Nevada 
inc luded Creosote I and II on the U.S. Energy Resea rch & Deve lopment Admin i -
s t r a t ion ' s Test Si te nea r Mercury and Creosote III , Joshua I and II nea r the 
junct ion of Nevada Highway 52 and U. S. H i g h w a y 95 nor th of Las Vegas. One 
gr id (Piñón) was t r apped in the woodland located a t the base of the Char les ton 
Moun ta in s n e a r Lee Canyon. Cal i forn ia sites w e r e t r apped dur ing J u n e and ear ly 
Ju ly , 1970 w h e r e a s Nevada sites w e r e t r apped in la te Ju ly and ear ly August , 1970. 

III . M A T H E M A T I C A L PROCEDURES FOR DENSITY ESTIMATION 

The basic equat ion for es t imat ion of dens i ty (D) is 

w h e r e N is t he n u m b e r of organisms and A is the area f r o m which N 
is r emoved . For smal l m a m m a l s t r apped on a grid, t he general ized 
equa t ion for calcula t ing t he a rea t r apped (A) is 

II. METHODS 

D= 
N 
A 

(1) 

a=w2
g +4WGWB +nw2

D B (2) 
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where W(; is the width of the grid (165 m for this s tudy) and WB is t h e 
width of the border zone (the area t rapped outside of the actual grid). 
The mathemat ica l p rocedures for est imating D, N, A and WB are dis-
cussed below relat ive to each estimation technique. Symbols have been 
changed f rom the original sources to facili tate the description and dis-
cussion of methods and the comparison of the d i f fe ren t es t imators 
within this paper. 

Standard Minimum 

The simplest es t imate of densi ty (DsM) is calculated using the ac tual 
n u m b e r of mammals caught on the grid (N f ;) as the est imate of n u m b e r s 
in the area affected by the grid ( G r o d z i r i s k i , P u c e k & R y s z -
k o w s k i, 1966). The area of the grid (.4G) for this procedure is 3.24 ha 
f rom Eq. 2, assuming a border zone of '/•> of the interstat ion dis tance 
(7.5 m in this study). 

A second approach using A(; is to es t imate the numbers in the area 
t rapped by the grid f rom the n u m b e r caught (N f ;) using the regression 
method of f l a y n e (1949) or the average probabil i ty of cap ture p ro -
cedure of J a n i o n , R y s z k o w s k i & W i e r z b o w s k a (1968). 
Hayne 's regression line technique does not work with the present data 
(see below). Ari es t imate of n u m b e r s of a grid (Nu . ,>) is calculated f r o m 
the average probabil i ty of cap tu re (P c ) using the methods outl ined in 
J a n i o n et al. (1968). Density (DSM . r ) 1S then calculated as Nc . ,,/A(,. 

I n n e r S q u a r e 

This technique assumes that, density in the inner portion of the grid 
is identical to the density of the area effect ively t rapped by the en t i r e 
grid such that 

N, Ai^ 

where D S Q is the densi ty es t imated by the Inner Squa re method, N, the 
number of animals cap tured on the inner square, A, the area of the 
inner square, NG the n u m b e r of animals captured on the ent i re grid and 

the area effect ively t rapped by the grid (A u 1 a k, 1967; B u c h a 1-
e z y k & P u c e k , 1968; A d a m c z y k & R y s z k o w s k i , 1968; 
H a n s s o n , 1969; P e l i k a n , 1970). The wid th of the border zone 
(VVfi) is calculated f rom ASGL using Eq. 2. The inner square with con-
s tant cap ture per area is es t imated by comparing the captures on t h e 
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outer bel ts of t raps (N 0 ) and the inner squares (N,) to the expected 
cap tures based on the proport ion of t rapping stations in each region 
using Chi-square analyses. 

Density es t imates can also be calculated f rom a modif icat ion of t he 
Inner S q u a r e method. In this procedure, probabil i t ies of cap tu re on the 
inner squa re (P c . / s ) and grid (Pc) a re used to es t imate N, . , , and N c . P 

for the respective areas. Densi ty ( D S Q . P) is then es t imated f rom N, . ,, 
and A/ whereas area t rapped by the grid ( A S ( i . ,,) is es t imated f rom 
Nc . P and DS Q . P . 

Assessment Line 

The Assessment Line method utilizes the change in cap tu res per s ta -
tion in the area of e f fec t in relat ion to cap tures per s tat ion outside of 
the area a f fec ted by removal t rapping on the grid (details of the p ro-
cedure in K a u f m a n et al, 1971; S m i t h et al, 1971; S m i t h et 
a l , 1975). The width of the area of effect (WA L ) is es t imated f rom the 
intersect ion of two regression lines calculated for accumula ted cap tures 
along the assessment lines ( the f i rs t is for cap tures outs ide of the area 
of effect and the second for cap tures inside the area of effect) . The total 
area af fec ted by the grid (AL A) is then de te rmined f rom Eg. 2 by sub-
s t i tu t ing WAL for WB. The proport ion of animals removed (R) f rom 
W AL by gr id t rapping is calculated f r o m the slopes of the two regression 
lines such that R — l—bi/b0 w h e r e b0 is the slope for accumula ted cap-
tu res over distance outs ide of the area of ef fec t and bt the slope inside 
the area of effect . The populat ion n u m b e r for the area of ef fec t (NA L) 
is equal to NG/R and therefore , densi ty (D A L ) equals Nal/Aal . Na is 
the va lue for 10 days of t rapping except on Boulder and Joshua II 
whe re 13 and 12 day totals, respectively, were utilized. 

A second approach using assessment line data involves modification 
of the es t imate of the proport ion removed f rom the area of effect to 
ad ju s t for d i f fe rences in probabi l i ty of cap ture inside and outside of this 
area. The slopes of the regression equations, which a re densi ty est i-
mates in t e rms of n u m b e r s per m along the assessment lines, a re in-
creased re la t ive to probabil i t ies of cap tu re inside (P c . ,„) and outside 
(Pc • out) the are of ef fect . An es t imate of the proport ion of animals 
removed (RP) is calculated f rom the modified values of ba and bt and 
used to es t imate densi ty (DA L . P). 

I V . R E S U L T S 

A total of 876 rodents represent ing 19 species v e r e caught on the 12 
grids. Number s of individuals and species per grid were qu i te var iable 
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Table 1 

N u m b e r s or r oden t s c a p t u r e d on gr ids (10 days) and associated assessment l ines 
(4 davs) in Cal i forn ia a n d Nevada . 

Ca l i fo rn ia N e v a d a 
Spec:ies Gr id Lines Species Grid Line: 

Bar re l Creosote I 
P. forrnosus 73 84 P. forrnosus 12 3 
D merriami 14 5 P. crinitus 7 12 
N. lepuda 3 1 D. merriami 7 2 
P. longimembris 1 5 O. torridus 3 
P. penicillatus 1 — A. leucurus 2 2 
P. mamicu.atus 1 — P. manicu'.atus 1 1 
P. baiZeyi — 1 P. longimembris 1 
A. leucurus — 1 Total 33 20 
Total 93 97 

Boulder a Creosote II 
P. crimitus 72 135 P. forrnosus 11 5 
N. lepuda 60 36 D. merriami 5 19 
P. forrnosus 25 16 A. leucurus 4 3 
P. fall tax 8 11 P. longimembris 3 3 
A. lewcurus 1 2 O. torridus 2 7 
D. merriami 1 — D. microps 2 2 
Total 167 200 P. crinitus 1 6 

P. maniculatus 1 
Total 28 46 

C h a p a r r a l I Creosote I I I 
P . eremicus 20 34 P. longimembris 18 18 
N. lepida 5 2 A. leucurus 9 3 
P. californicus 4 4 O. torridus 4 4 
N. fuscipes 2 1 D. merriami 2 10 
D. agilis 1 — D. microps 2 6 
P. falbax — 2 P. maniculatus 2 
Total 32 43 P. crinitus 13 

N. lepida 1 
P. forrnosus — 1 
Total 37 56 

C h a p a r r a l II Jo shua I 
P. eremicus 47 81 P. forrnosus 17 21 
D. agilis 11 3 P. crinitus 10 18 
P. californicus 10 14 D. merriami 8 22 
P. maniculatus 9 14 A. leucurus 2 1 
R. megalotis 4 — N. lepida 2 
P. fal'ax 4 19 R. megalotis 1 
P. penicillatus 1 1 P. maniculatus 2 
P. crinitus 1 — Total 40 64 
N. lepida 1 — 

N. fuscipes — 2 
Total 88 134 

J u n i p e r Joshua II 
P . maniculatus 35 42 P. crinitus 50 36 
D. merriami 16 31 P. forrnosus 31 12 
P. longimembris 13 14 P. longimembris 19 4 
D. agilis 5 16 D. microps 8 6 
P. penicillatus 5 5 O. torridus 7 3 
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Table 1, cont inued 

Cal i forn ia N e v a d a 
Species Gr id Lines Species Gr id L ines 

P. fallax 3 4 D. merriami 5 2 
N. lepida 2 — N. lepida 4 5 
O. torridus 1 2 A. leucurus 4 2 
P. eremicus 1 — P. maniculatus 1 9 
Tota l 81 114 P. truei — 8 

Total 129 87 
Ocotillo Piñón 

D. merriami 9 14 P. maniculatus 43 51 
P. longimembris 3 3 P. truei 31 38 
Total 12 17 P. crinitus 5 6 

A. leucurus 3 7 
E. panaminiinus 3 5 
O. torridus 2 1 
N. lepida 1 4 
D. merriami 1 2 
D. microps 1 1 
P. parvus 1 1 
P. formosus — 3 
R. megalotis — 1 
Total 91 120 

a For six species caught on Boulder , 13 day totals were 79, 68, 33, 8, 1 and 1, 
respect ive ly . 

b For ten species caught on Joshua II, 12 day tota ls we re 61, 34, 19, 11, 9, 6, 4, 4, 
1 and 2, respect ively . 

and ranged f rom 12 to 167 individuals and f r o m 2 to 10 species ifor 10 
days of t rapping (Table 1). Number s on Joshua II and Boulder weire 151 
and 190 rodents for 12 and 13 days, respectively. Species composi t ion 
of the small m a m m a l communi t ies also var ied considerably a m o n g grid 
sites and as a resul t provided a wide a r r ay of conditions under which 
to test the densi ty est imation techniques. Species caught on t h e grid 
and assessment lines wi th in a site were similar such tha t the common 
species at a grid tended to be the same dur ing both phases of traipping 
(Table 1). However, the less common species at a s tudy site were of ten 
cap tured only on the grid or only on the assessment lines. 

The 19 species captured on the grids in descending order of t h e total 
cap tures we re 180 Perognathus formosus M e r r i a m, 1889 on 6 grids, 
164 Peromyscus crinitus (M e r r i a m, 1891) on 7 grids, 92 Peromyscus 
maniculatus ( W a g n e r , 1845) on 7 grids, 86 Neotoma lepida T h o -
m a s , 1893 on 8 grids, 69 Dipodomys merriami M e a r n s, 1890 on 10 
grids, 68 Peromyscus eremicus (B a i r d, 1858) on 3 grids, 58 Perogna-
thus longimembris (C o u e s, 1875) on 7 grids, 33 Peromyscus truei ( S h u -
f e 1 d t, 1885) on 2 grids, 25 Ammospermophilus leucurus (M e r r i a m, 
1889) on 7 grids, 21 Onychomys torridus (C o u e s, 1874) on 6 gr ids , 17 
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Dipodomys agilis G a m b e 1, 1848 on 3 grids, 16 Dipodomys microps 
( M e r r i a m , 1904) on 4 grids, 15 Perognathus fallax M e r r i a m, 1889 
on 3 grids, 14 Peromyscus californicus (G a m b e 1, 1848) on 2 grids, 7 
Perognathus penicillatus W o o d h o u s e , 1852 on 3 grids, 5 Reithro-
dontomys megalotis (B a i r d, 1858) on 2 grids, 3 Eutamias panaminti-
nus ( M e r r i a m , 1893) on 1 grid, 2 Neotoma fuscipes B a i r d, 1858 
on 1 gr id and 1 Perognathus parvus (P e a 1 e, 1848) on 1 grid. In addi-
tion, 1 Perognathus baileyi M e r r i a m , 1894 was caught on the Barre l 
assessment lines. 

Table 2 

Accumula t ive per cent r emova l for all roden t s and common species ( N g > 20) 
on each grid. 

Grid Species 
Day 

Grid Species 1 2 3 4 5 6 7 8 9 10 

b a r r e l All 20 31 47 57 69 78 85 87 96 100 
P. formosus 20 33 48 58 68 78 85 86 96 100 

Boulder All 12 32 47 62 71 74 80 85 94 100 
P. crinitus 19 40 58 69 74 76 81 83 92 100 
N. lepida 7 28 38 62 73 73 78 83 93 100 
P. formosus 4 16 36 48 60 72 84 96 100 100 

C h a p a r r a l I All 47 50 59 62 81 84 88 88 94 100 
P. eremicus 60 65 70 75 95 100 100 100 100 100 

C h a p a r r a l II All 42 58 66 74 85 89 91 93 93 100 
P. eremicus 49 64 70 79 83 85 87 92 92 100 

J u n i p e r All 30 36 48 54 58 59 73 82 94 100 
P. maniculatus 40 46 63 71 77 80 91 91 94 100 

Ocotillo All 25 50 58 58 75 83 92 92 92 100 

Creosote I All 52 61 70 70 76 76 76 79 82 100 
Creosote II All 0 29 54 64 75 82 82 93 96 100 
Creosote I I I All 16 35 41 51 60 65 70 82 95 100 
Joshua I All 38 45 52 70 75 90 90 95 98 100 
Joshua II All 36 40 53 60 67 74 78 86 88 100 

P. crinitus 42 44 54 58 64 70 72 78 82 100 
P. formosus 42 45 52 55 64 71 77 90 90 100 

Pinon All 11 20 28 34 44 52 58 70 86 100 
P. maniculatus 12 19 26 33 42 46 51 60 79 100 
P. truei 13 16 26 32 36 52 61 77 90 100 

All All 26 38 50 59 68 73 79 85 92 100 

1. Rate of Removal 

Removal ra tes for all cap tures were compared using the accumula t ive 
per cent removal wi th the 10 day total as 100 per cent. The per cent 
removal for the f i rs t day var ied f r o m 0 to 52°/o with 25°/o or more re -
moved the f i rs t day on seven of the 12 grids (Table 2.). The average 
removal dur ing day 1 for all grids combined was over 25%. Regardless 
of the f irst day 's c a p t u r e rate , the per cent captures by day 5 were 
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grea te r t han 5 0 % on 11 of the 12 grids. The Pirion gr id was the only-
t r a p site fo r which the n u m b e r of captures dur ing the last f ive days 
exceeded tha t of the f i rs t f ive days. 

Even though the pa t t e rns of r a te of removal for all species combined 
w e r e similar across grids, in te r - and in t ragener ic d i f ferences in removal 
r a t e s we re apparen t (Table 2). Pe r cent removal of common species on 
individual gr ids indicated a wide variabi l i ty in t rappabi l i ty on the f i rs t 
day of t rapping (4—60°/o) tha t persisted th rough the f i f t h day (36—95%). 
This wide range of var iabi l i ty was recorded for Peromyscus (P. truei 
was 36°/o, P. maniculatus 42—77%, P. crinitus 64—74% and P. eremicus 

Table 3 

Accumula t i ve per cent r emova l for f ive genera and 13 species using da ta pooled 
f r o m cap tu res on al l 12 grids . 

G e n u s Species N 1 2 3 4 
Day 
5 6 7 8 9 10 

Peromyscus All 351 31 42 53 60 68 72 77 81 89 100 
crinitus 146 27 42 55 62 68 71 75 79 86 100 
maniculatus 92 26 32 42 51 61 65 72 77 88 100 
eremicus 68 51 65 71 78 87 90 91 94 94 100 
truei 31 13 16 26 32 36 52 61 77 90 100 
californicus 14 43 50 71 71 86 93 93 93 93 100 

Perognathus All 250 23 34 48 58 67 74 80 88 96 100 
formosus 169 24 33 48 57 67 76 82 89 95 100 
longimembris 58 22 38 50 64 69 72 74 88 97 100 
fallax 15 20 33 47 60 67 67 87 87 100 100 

Dipodomys All 98 29 41 54 61 68 77 84 90 95 100 
merriami 68 35 47 59 66 71 76 82 91 96 100 
agilis 17 18 41 47 47 65 65 76 76 88 100 
microps 13 8 8 38 54 62 92 100 100 100 100 

Neotoma lepida 78 13 29 38 56 68 69 77 83 91 100 
Ammospermo-
philus leucurus 25 0 32 44 56 64 76 80 80 92 100 
All All 831 26 38 50 59 68 73 79 85 92 100 

83—95fl/o). Removal ra tes of P. formosus (60—68%) and N. lepida (73%) 
w e r e similar to the overall average for all captures . 

Another comparison of removal ra tes be tween species and genera 
which avoids individual conditions of each grid was made by pooling 
across all gr ids (Table 3). Examinat ion of pooled removal ra tes for the 
f ive common genera indicated tha t ra tes we re similar dur ing the days 
4—10 of t rapping a l though di f ferences were considerable dur ing the 
f i rs t th ree days. The degree of in t ragener ic var iabi l i ty in removal ra te 
was qui te d i f f e ren t wi thin the th ree genera examined (Table 3). The 
grea tes t in t ragener ic var iabi l i ty in ra te of removal occurred among the 
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t h r e e species of Dipodomys wi th the least var iabi l i ty among the t h ree 
species of Perognathus. 

2. Density Estimation 

S t a n d a r d M i n i m u m . Density es t imates based on the S t anda rd 
M i n i m u m area of the gr id (DSM) for all species combined and six com-
mon species were calculated for days 2 th rough 10 for each grid (Tables 
4 & 5). Comparison of these values for any single day demons t ra tes t he 
considerable variabi l i ty in densi ty of rodents among the s tudy areas. The 
c a p t u r e of animals t h roughou t the t rapping period resul ted in an in-
crease in the es t imate of DSM wi th t ime. Therefore , unless the app ro -
p r i a t e length of the t rapp ing period is known these es t imates a re good 
only as relat ive es t imates and are presented he re for comparison to 
o the r est imates discussed below. 

Est imation of n u m b e r s in the area t r apped by the grid, r a t h e r t han 
use of the number of captures , has been t r ied using two basic methods , 
t h e H a y n e regression technique (1949) when probali l i ty of cap tu re 
is re la t ively constant du r ing the ent i re t rapping period and the ave rage 
probabi l i ty of cap ture t echn ique of J a n i o n et al. (1968) w h e n pro-
babi l i ty of capture f luc tua tes dur ing the t rapping period. The t raps w e r e 
not prebai ted and consequent ly daily probabil i ty of cap ture f luc tua t ed 
so tha t Hayne 's p rocedure would not work wi th the present data. Cal-
culat ion of average probabi l i ty of cap ture (P c f r o m J a n i o n et al., 
1968) should be useful for calculation of n u m b e r s under these conditions. 
Values of Pc were calculated for all species combined for days 2 t h rough 
10 for each of the gr ids as well as for all grids (Table 4). Probabi l i t ies 
of cap ture were qui te var iable both among grids as well as among 
days for any single grid. For example, P c for day 10 ranged f r o m 0.08 
to 0.29 wi th the 10 day va lue for Pihon not calculable. Daily var iabi l i ty 
in P c is also demons t ra ted in Table 4 wi th at least one daily va lue not 
calculable for f ive of t he 12 grids. On the remain ing seven grids, P c 

values were greates t on day 2 wi th a decrease over t ime resul t ing in the 
smallest P r occurring on day 10 for 5 of the 7 grids. For all gr ids 
combined, the daily va lues of P c was the grea tes t on day 2 and decreased 
to the min imum value on day 10. Densities (DS M .P) for day 10 (11 grids) 
we re all higher than DSM (Mean D S M . P = 126% Mean DSM, r ange 103— 
177%) since not all an imals on the grid area were caught by day 10. 

Average probabili t ies of cap tu re and corresponding densi ty es t imates 
we re calculated for six rodent species tha t we re common ( N G ^ 3 0 ) on 
one or more grids (Table 5). Values of P c of the individual species for 
day 10 had a similar r ange (0.10—0.31) as for all species combined 
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Table 4 

Densit ies in an ima l s /ha (DSM, DSM . p) and probabi l i t ies of cap tu re (Pc) 
for days 2 th rough 10 using the S t a n d a r d M i n i m u m technique. 

Day 
Grid Var iab le 2 3 4 5 6 7 8 9 10 

Bar re l DSM 9.0 13.6 16.4 19.8 22.5 24.4 25.0 27.5 28.7 
DSM . p 12.4 39.8 31.1 41.8 42.1 37.4 32.3 37.0 36.9 
Pc 0.47 0.13 0.17 0.12 0.12 0.14 0.17 0.14 0.14 

Boulder DSM 16.4 24.1 32.1 36.4 38.0 41.4 43.8 48.5 51.5 
DSM . p — — — 106.8 56.4 58.7 56.6 67.8 71.5 
Pc — — — 0.08 0.17 0.16 0.17 0.13 0.12 

C h a p a r r a l I DSM 4.9 5.9 6.2 8.0 8.3 8.6 8.6 9.3 9.9 
DSM . . p 5.0 6.0 6.3 9.5 9.2 9.3 8.9 9.4 10.6 
Pc 0.93 0.68 0.64 0.31 0.33 0.32 0.35 0.29 0.24 

C h a p a r r a l II DSM 15.7 17.9 20.1 23.1 24.1 24.7 25.3 25.3 27.2 
DSM, . p 18.4 22.3 21.5 25.9 25.9 25.8 26.1 25.7 28.1 
Pc 0.62 0.58 0.49 0.36 0.36 0.36 0.35 0.37 0.29 

J u n i p e r DSM 9.0 12.0 13.6 14.5 14.8 18.2 20.4 23.5 25.0 
DSM . . p 9.4 14.8 15.6 15.8 15.5 22.5 27.1 38.3 38.4 
Pc 0.79 0.43 0.40 0.39 0.41 0.21 0.16 0.10 0.10 

Ocotil lo DSM 1.8 2.2 2.2 2.8 3.1 3.4 3.4 3.4 3.7 
DSM . . p — 2.9 2.3 3.6 4.0 4.3 3.8 3.6 4.1 
Pc — 0.36 0.51 0.25 0.22 0.20 0.24 0.26 0.21 

Creosote I DSM 6.2 7.1 7.1 7.7 7.7 7.7 8.0 8.3 10.2 
DSM . . p 6.4 7.4 7.2 7.8 7.7 7.7 8.1 8.4 11.1 
Pc 0.82 0.64 0.70 0.57 0.58 0.59 0.52 0.45 0.22 

Creosote II DSM 2.5 4.6 5.6 6.5 7.1 7.1 8.0 8.3 8.6 
DSM. . p — — — — 22.9 10.1 12.5 13.6 10.8 
Pc — — — — 0.06 0.16 0.12 0.10 0.15 

Creosote III DSM 4.0 4.6 5.9 6.8 7.4 8.0 9.3 10.8 11.4 
DSM . . p — 6.5 9.6 10.4 10.0 10.4 14.4 25.3 20.2 
Pc — 0.34 0.21 0.19 0.20 0.19 0.12 0.06 0.08 

J o s h u a I DSM 5.6 6.5 8.6 9.3 11.1 11.1 11.7 12.0 12.3 
DSM . • p 5.8 6.8 11.4 10.8 15.5 12.7 13.2 13.1 13.2 
Pc 0.80 0.63 0.30 0.32 0.19 0.26 0.24 0.24 0.24 

J o s h u a II DSM 15.7 21.0 23.8 26.5 29.3 31.2 34.3 35.2 39.8 
DSM . • p 15.8 23.8 26.4 29.7 33.2 34.7 36.7 39.4 49.6 
Pc 0.92 0.51 0.44 0.36 0.30 0.28 0.22 0.22 0.15 

P iñón DSM 5.6 7.7 9.6 12.3 14.5 16.4 19.8 24.1 28.1 
DSM . . p 15.4 18.0 19.0 54.6 66.8 46.5 
Pc 0.20 0.17 0.16 0.05 0.04 0.06 — — — 

All DSM 8.0 10.6 12.6 14.5 15.7 16.8 18.1 19.7 21.4 
DSM . p 10.2 14.9 16.9 19.4 19.4 20.4 21.8 24.2 27.4 
Pc 0.54 0.34 0.29 0.24 0.24 0.22 0.20 0.17 0.14 

Note. — Dash indicates tha t probabi l i ty of cap tu re could not be calculated. 

(Tables 4 & 5). Est imates of densi ty would v a r y considerably depending 
on w h e t h e r PR for individual species or PC for all species combined are 
used to compute density. Densities for common species should be cal-
cula ted f r o m the species PC value. This qual i f icat ion places l imitat ions 
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on the use of this p rocedure since densities of many species are too low 
for est imation by P c . 

Consideration of the t empora l changes in DSM . P in Tables 4, 5 indicates 
tha t DSM . P like DSM does not pla teau at some ra the r constant density. 

Table 5 

Densit ies in an imals /ha (DSM, DSM . P) and probabi l i t ies of cap tu re (Pc) of six 
common species (No > 30) fo r days 2 th rough 10 using the S t a n d a r d M i n i m u m 

technique. 

Species Day 
Gr id Var iab le 2 3 4 5 6 7 8 9 10 

P. formosus 
Barre l DSM 7.4 10.8 13.0 15.4 17.6 19.1 19.4 21.6 22.5 

DSM . p 11.6 26.5 22.7 27.7 31.0 29.4 24.4 29.1 28.9 
Pc 0.40 0.16 0.19 0.15 0.13 0.14 0.18 0.14 0.14 

J o s h u a II DSM 4.3 4.9 5.2 6.2 6.8 7.4 8.6 8.6 9.6 
DSM . p 4.4 5.0 5.3 6.6 7.3 8.1 10.9 9.7 11.6 
Pc 0.92 0.73 0.65 0.43 0.35 0.29 0.18 0.22 0.16 

P. crinitus 
Boulder DSM 9.0 13.0 15.4 16.4 17.0 17.9 18.5 20.4 22.2 

DSM . p — 220.4 32.3 21.5 19.7 19.9 20.2 23.1 26.3 
Pc — 0.02 0.15 0.25 0.28 0.28 0.27 0.21 0.17 

J o s h u a II DSM 6.8 8.3 9.0 9.9 10.8 11.1 12.0 12.7 15.4 
DSM . p 6.8 8.7 9.2 10.3 11.5 11.5 12.8 13.5 20.5 
Pc 0.95 0.65 0.59 0.47 0.38 0.38 0.30 0.26 0.13 

P. rr.oniculatus 
J u n i p e r DSM 4.9 6.8 7.7 8.3 8.6 9.9 9.9 10.2 10.8 

DSM . p 5.0 8.2 8.9 9.3 9.2 11.2 10.6 10.7 11.5 
Pc 0.86 0.44 0.40 0.37 0.38 0.26 0.29 0.28 0.24 

Piñón DSM 2.5 3.4 4.3 5.6 6.2 6.8 8.0 10.5 13.3 
DSM . p 3.9 6.0 8.6 14.6 13.2 12.2 23.8 — — 

Pc 0.40 0.24 0.16 0.05 0.10 0.11 0.05 — — 

P. eremicus 
C h a p a r r a l II DSM 9.3 10.2 11.4 12.0 12.3 12.7 13.3 13.3 14,5 

DSM , . p 10.2 10.6 12.0 12.4 12.6 12.8 13.5 13.4 14.9 
Pc 0.70 0.66 0.53 0.50 0.48 0.46 0.40 0.42 0.31 

P. truei 
Piñón DSM 1.5 2.5 3.1 3.4 4.9 5.9 7.4 8.6 9.6 

DSM, . p 1.6 5.8 6.5 3.4 
Pc 0.75 0.17 0.15 0.21 

N. levida 
Boulder DSM 5.2 7.1 11.4 13.6 13.6 14.5 15.4 17.3 18.5 

DSM .p — — — — 27.0 22.3 21.2 26.6 28.4 
P - — — — — 0.11 0.14 0.15 0.11 0.10 

Note. — Dash indica tes tha t p robabi l i ty of c ap tu r e could not be calculated. 

This suggests tha t DSM . P is also a re la t ive densi ty index a l though the 
re la t ive numbers may be more highly correlated to the t rue densit ies 
than are DSM since d i f fe rences in probabil i ty of cap tu re are theoret ical ly 
ad jus ted for in Dsm • p. Therefore , to use D ^ ^ . p as an est imator of 
absolute ra the r than re la t ive densi ty, considerable unders tanding of the 
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Table 6 

Densit ies in an ima l s /ha (Dso, Dso . p) and a r e a s ef fect ively t r apped 
(ASQ, ASQ . p) fo r days 2 th rough 10 using the I n n e r S q u a r e t echn ique . 

Day 
Gr id Var iab le 2 3 4 5 6 7 8 9 10 

Bar re l Dso 10.2 14.7 16.7 19.6 21.8 24.0 24.4 26.2 27.6 
ASQ 2.8 3.0 3.1 3.3 3.4 3.3 3.3 3.4 3.4 
Dso . . P 12.7 26.1 23.1 26.8 29.5 32.0 28.8 31.5 32.6 
ASQ , . P 3.2 4.9 4.4 5.1 4.6 3.8 3.6 3.8 3.7 

Boulder Dso 13.8 20.0b 24.9b 28.9b 30.7b 32.9b 33.8b 35.6b 36.9b 
Aso 3.8 4.0 4.2 4.1 4.0 4.1 4.2 4.4 4.5 
Dso • • P — — 320.6 76.8 47.3 45.2 40.6 41.8 42.0 
Aso • . P — — — 4.5 3.9 4.2 4.5 5.3 5.5 

C h a p a r r a l I Dso 4.9 5.3 5.8 7.1 7.6 7.6 7.6 7.6 8.4 
Aso 3.3 3.6 3.5 3.7 3.6 3.7 3.7 4.0 3.8 
Dso. • P 4.9 5.4 5.9 7.8 8.1 7.8 7.7 7.6 8.8 
Aso • . P 3.3 3.6 3.4 3.9 3.7 3.8 3.8 4.0 3.9 

C h a p a r r a l II Dso 14.7 16.0 16.9 18.7a 19.1b 19.6b 20.0b 20.0b 20.4t 
ASQ 3.5 3.6 3.8 4.0 4.1 4.1 4.1 4.1 4.3 
Dso • • P 15.8 16.5 17.2 19.3 19.5 19.8 20.2 20.1 20.5 
AQS . P 3.8 4.4 4.1 4.4 4.3 4.2 4.2 4.1 4.4 

J u n i p e r Dso 7.1 9.3a 11.1 12.0 12.0a 14.7a 16.9a 18.7b 19.6t 
ASQ 4.1 4.2 4.0 3.9 4.0 4.0 3.9 4.1 4.1 
DSO. . P 7.5 11.2 13.7 13.7 12.6 18.1 24.1 28.1 27.1 
Aso . P 4.0 4.3 3.7 3.7 4.0 4.0 3.6 4.3 4.6 

Ocotillo Dso 1.8 2.2 2.2 3.1 3.1 3.6 3.6 3.6 4.0 
ASQ 3.4 3.2 3.2 2.9 3.2 3.1 3.1 3.1 3.0 
Dos. . P — — 2.8 10.2 4.2 5.2 4.3 3.9 4.8 
AQS . . P — — 2.6 1.2 3.1 2.7 2.9 3.0 2.8 

Creosote I Dso / 5.8 6.7 6.7 7.1 7.1 7.1 7.1 7.1 7.6* 
ASQ 3.5 3.4 3.4 3.5 3.5 3.5 3.7 3.8 4.4 
DSO . P 6.0 7.0 6.7 7.2 7.2 7.1 7.1 7.1 7.6 
ASQ . . P 3.4 3.4 3.5 3.5 3.5 3.5 3.7 3.8 4.7 

Creosote II Dso 1.3 3.1 4.0 5.3 5.8 5.8 6.2 6.2a 6.7 
ASQ 6.0 4.8 4.5 3.9 4.0 4.0 4.2 4.3 4.2 
Dso . . P 12.0 10.9 8.1 8.6 
ASQ . . P — — — — — 2.7 3.7 5.4 4.6 

Creosote I I I Dso 4.4 5.3 6.2 6.2 7.1 7.1 7.1 8.9 8.9t 
ASQ 2.9 2.8 3.1 3.5 3.4 3.7 4.2 3.9 4.2 
Dso. • P 8.0 6.7 7.7 6.6 8.0 7.5 7.3 10.9 10.0 
Aso . . P — 3.1 4.0 5.1 4.1 4.5 6.4 7.5 6.5 

Jo shua I Dso 4.4 5.3 6.7 7.6 8.9 8.9 9.3 9.8 10.2 
Aso 4.0 3.9 4.2 4.0 4.0 4.0 4.1 4.0 3.9 
Dso . P 4.4 5.5 7.5 8.6 11.5 9.9 10.3 10.7 11.2 
^SQ . . P 4.3 4.0 4.9 4.1 4.4 4.1 4.2 4.0 3.8 

Joshua II Dso 14.7 18.7 21.3 24.0 24.9a 26.7a 28.9a 29.8a 32.0t 
ASQ 3.5 3.6 3.6 3.6 3.8 3.8 3.8 3.8 4.0 
DSQ . P 14.7 20.0 23.2 26.6 26.4 28.6 31.4 31.9 34.9 
Aso . > P 3.5 3.9 3.7 3.6 4.1 3.9 4.1 4.0 4.6 

P iñón Dso 4.0 6.2 8.0 10.7 12.0 13.3a 14.7b 17.8b 21.3t 
ASO 4.5 4.0 3.9 3.8 3.9 4.0 4.4 4.4 4.3 
DSQ . . P 5.3 23.0 28.2 — 55.2 37.9 33.3 — — 

ASO . . P 9.4 2.5 2.2 — 3.9 4.0 — — — 
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T a b l e 6, c o n t i n u e d 

G r i d V a r i a b l e 
Day 

G r i d V a r i a b l e 2 3 4 5 6 7 8 9 10 

A L L Dso 7.3a 9.4b 10.9b 12.5b 13.3b 14.3b 15.0b 15.9b 17.0b 
A S Q 3.6 3.7 3.7 3.7 3.8 3.8 3.9 4.0 4.1 
Dso • P 8.6 12.0 13.3 15.5 15.5 16.2 16.6 17.8 19.3 
Aso . p 3.8 4.0 4.1 4.1 4.1 4.1 4.3 4.4 4.6 

Note . — Dash i n d i c a t e s t h a t p r o b a b i l i t y of c a p t u r e could n o t be ca l cu l a t ed , 
a E d g e e f f e c t s i g n i f i c a n t a t P < 0 . 0 5 . 
b E d g e e f f e c t s i g n i f i c a n t a t P < 0 . 0 1 . 

animals unde r s tudy is requi red to know the appropr ia te n u m b e r of 
days of t r app ing tha t would yield a densi ty es t imate tha t equals t he 
absolute densi ty. 

I n n e r S q u a r e . Distr ibut ion of cap tures indicates a positive edge 
ef fec t on the outer bel t of the 12X12 grid with the belts of the inne r 
10X10 square essential ly homogeneous in their cap ture success. The 
s t rongest evidence for edge effect on the outer belt is the analysis of 
cap tu re success for each belt wi th all cap tures combined. Total cap tu res 
on the grids w e r e 373 on Belt 1 (44 stations), 145 on Belt 2 (36 stations), 
156 on Belt 3 (28 stations), 93 on Belt 4 (20 stations), 47 on Belt 5 
(12 stations) and 17 on Belt 6 (4 stations). Captures per s tat ion on the 
outer belt w e r e s ignif icant ly grea ter (P< .001) than captures per s ta t ion 
on the inner 10X10 square . Chi-square analysis indicated tha t cap tu res 
per station were not d i f fe ren t be tween the second belt and the inne r 
8 X 8 square. The second set of evidence for positive edge ef fec t on the 
outer belt only was the consideration of cap tures on individual grids. 
Edge effect was s ignif icant for 7 of the 12 grids on day 10 (Table 6). 
In addition, the only gr ids for which the edge effect was not posit ive 
were Barre l on days 2—4, Ocotillo on days 2—10 and Creosote III on 
days 2—4 (this is i l lus t ra ted in Table 6 when the es t imate of 
4SGL<3.24 ha). Final ly, none of the tests of the inner 8 X 8 square ve r sus 
Belt 2 indicated a s ignif icant positive edge effect for Belt 2. As a resu l t 
of these analyses, we considered the inner 1 0 X 1 0 square to be homo-
geneous in cap tu re success and used the es t imate of n u m b e r s in this 
area (2.25 ha) to es t imate density. 

Density es t imates using the inner square (DSQ) were analyzed for 
days 2 t h rough 10 for all species combined on each grid (Table 6). 
DSQ increased wi th t ime dur ing the t rapping period as did D S M a l t hough 
D s q was usual ly smal ler than DSM (Tables 4 & 6). Values of DS(^ for 
10 day totals of all species ranged f rom 4.0 to 36.9 animals /ha (Table 6) 
which was smal le r t han the range of DS M (3.7—51.5 animals/ha) . Day 
10 values of DSGi for all species combined ranged f rom 72 to 108°/o of 
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the corresponding DSM on individual grids with an average of 82°/u over 
all grids. 

Es t imates of area effect ively t rapped {As( i) based on all species also 

Table 7 

Densit ies in animals /ha (Dso. Dso • /') and a reas e f fec t ive ly t rapped 
(A.so, A.so . / ' ) of six common species (¿Vo>30) for days 2 through 10 using the 

Inner Squa re technique. 

Species Day 
Grid Variable 2 3 4 5 6 7 8 9 10 

P. for mo sua 
22.7 Barrel Ds() 8.9 12.4 14.7 16.4 17.8 19.6 20.0 21.8 22.7 

A so 2.7 2.8 2.9 3.0 3.2 3.2 3.2 3.2 3.2 
n so. l' 12.5 22.2 21.5 22.0 22.0 24.2 22.8 25.6 26.3 
A SO . l' 3.0 3.9 3.4 4.1 4.6 3.9 3.5 3.7 3.6 

J o s h u a 11 D.SO 3.6 4.4 4.9 5.3 5.3 6.2 6.7 6.7 7.ia 
Aso 3.9 3.6 3.5 3.8 4.1 3.9 4.2 4.2 4.4 
Dsü . P 3.6 4.6 5.1 5.6 5.4 6.7 7.2 7.0 7.6 
A so • p 3.9 3.5 3.4 3.8 4.4 3.9 4.9 4.5 4.9 

P. criniius 
Boulder DSO 6.7a 8.4^ 9.8b 10.7b 11.1b 11.1» 11.1" 11.6" 12.9" 

A.SO 4.4 5.0 5.1 5.0 5.0 5.2 5.4 5 7 5.6 
D.SO« p — 21.9 15.1 13.7 15.1 12.2 1 1.4 11.9 13.9 
A so • • p — 32.6 6.9 5.1 4.2 5.3 5.7 6.3 6.1 

J o s h u a 11 DSO 6.2 6.7 7.6 8.4 8.4 3.4a 10.2 1 1.6" 
Aso 3.5 4.0 3.8 3.8 4.1 4.3 4.2 4.0 4.3 
DSO • i> 6.2 6.7 7.7 8.7 8.5 8.5 9.5 10.7 12.9 
AsO • . p 3.6 4.2 3.9 3.8 4.4 4.4 4.4 4.1 5.2 

P. maniculatus 
J u n i p e r D.so 4.0 5.3 6.2 67. 6.7 7.6a 7.6a 8.0 8.4 

Aso 4.0 4.1 4.0 4.0 4.2 4.2 4.2 4.1 4.1 
DsO • . r — 5.8 7.0 7.2 6.9 8.2 7.8 8.4 8.9 
Aso . p — 4.6 4.1 4.2 4.3 4.4 4.4 4.1 4.2 

Pinon Dso 1.8 3.1 4.4 5.3 5.3 6.2 6.7 8.0a 10.28 
Aso 4.5 3.5 3.2 3.4 3.8 3.5 3.9 4.2 4.2 
DSO • . i' 2.0 — — — 8.2 11.9 11.0 26.0 — 

Aso . p 6.2 — — — 5.2 3.3 7.0 — — 

P. eremicus 
C h a p a r r a l 1! Dso 7.6 8.0 8.0b 8.0b 8.0b 8.0b 8.4b 8.4" 8.9* C h a p a r r a l 1! 

Aso 4.0 4.1 4.6 4.9 5.0 5.1 5.1 5.1 5.3 
Dso • . p 7.7 8.0 8.0 8.0 8.0 8.0 8.4 8.4 8.9 
Aso . p 4.3 4.3 4.9 5.0 5.1 5.2 5.2 5.2 5.4 

P. truei 
Pinon Dso 0.9 1.3 1.3b 1.8a 3.1a 3.1b 3.6b 4.4b 5.3b 

Aso 5.6 6.0 7.5 6.2 5.1 6.1 6.8 6 3 5.8 
Dso • . /• 0.9 1.7 1.4 2.4 
Aso . p 5.9 11.0 14.9 4.6 — — — — -

N. Icpida 
11.6b 12 4" 12.4* Boulder D so 3.6a 5.3 8.4a 10.2a 10.2a 11.6a 11.6b 12 4" 12.4* 

Aso 4.8 4.3 4.4 4.3 4.3 4.1 4.3 4 5 4 b 
Dso _ — — — 33.0 32.9 16.5 23 6 17.2 
Aso . p — — — — 2.7 2.2 4.2 3.7 5.4 

Note — Dash indicates tha t probabil i ty of cap ture could not be calculated 
a Edge effec t s ignif icant at P<0 .05 
b Edge ef fec t s ignif icant at P < 0 01 
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increased f r o m d a y 2 th rough 10 on 7 gr ids a l though t h e r e were day 
to day f l uc tua t ions (Table 6). Va lues of /1S Q for day 10 var ied f rom 3.0  
to 4.5 ha across all gr ids a l though Ocotillo was the only grid be low 
the S t a n d a r d M i n i m u m area (3.24 ha) and 10 grids had A^Q equal to or 
g r ea t e r than 3.8 ha (Table 6). 

Values of D.SYi and AS(i for six common species a re listed in Tab le 7.  
Increases in DSG( occur red over t ime i'or I he individual species; however , 

did not d e m o n s t r a t e a consis tent increase with t ime because of dai ly 
f luc tua t ions . D i f f e rences in dens i ty were cons iderable for some species 
when es t imates based on A.SQ for all species combined and for individual 
species w e r e compared (e.g., use of the As<i for all species (4.5 ha) on 
Boulder resul ted in an es t imate of 15.9 P. crinitus/ha whereas use of the 
individual ASf2 (5.6 ha) resu l ted in an es t imate of 12.9 P. crinitus/ha. 

Values of D S Q . P and w e r e calcula ted for days 2 t h rough 10 for 
all species cap tu red on each gr id (Table 6) as well as for the six c o m m o n 
species (Table 7). Examina t ion of Table 6 suggests tha t Asą.,, leveled 
out (3 or more days wi th app rox ima te ly the same ASCi.i,) on only 8 of 
12 grids, exc lud ing J u n i p e r , Creosote II and II and Pińon . A v e r a g e 
AsQ.p and DSCi.,, va lues based on the p la teau e f fec t were 3.7 ha and 
31 an imals /ha for Bar re l (days 7—10), 5.1 and 41 for Boulder (days 
8—10), 3.8 and 8 for C h a p a r r a l I (days 5—10), 4.3 and 20 for C h a p a r r a l II 
(days 5—10), 2.9 and 4 for Ocotil lo (days 6—10), 3.5 and 7 for Creosote I 
(days 4—7), 4.2 and 10 for Jo shua I (days 5—9) and 4.0 and 30 for 
Joshua II (days 6—9). For individual species, ASQ.p reached a p la teau 
for only 5 of 9 ana lyses (Table 7). Average A S Q . P and DSq.p va lues w e r e 
3.7 ha and 25 an imals /ha for P. formosus on Bar re l (days 7—10), 4.8 and 
7 for P. formosus on Joshua II (days 8—10), 4.3 and 9 for P. crinitus 
on Joshua II (days 6—9), 4.2 and 8 for P. maniculatus on J u n i p e r (days 
4—10) and 5.1 and 8 for P. eremicus on Chapa r r a l II (days 4—9). 

A s s e s s m e n t L i n e . Accumula t ive c a p t u r e s along the assessment 
lines for all species combined a re summar ized in Table 8. The e f f ec t s 
of r emova l of an ima l s on the grid can be seen in the change in r a t e 
of an imals cap tu red per s ta t ion along the assessment l ine wi th con-
s iderable var iab i l i ty in the wid th of this e f fec t ( — 7.5 to 172.5 m in f r o m 
the grid edge; Table 8). Except for the Ocotil lo grid, W A L for all species 
combined agreed closely wi th the b reak in cap tu re s seen in the lists 
of accumula t ive cap tu re s (Tables 8 & 9). The range of for all species 
was ~ 19.3 to 71.3 m not including the Ocotillo gr id which had an 
unreasonable W A L of 229.5 m. The a reas of e f fec t ( A a l ) for all species 
ranged f rom 1.6 to 34.4 ha wi th eight of the 12 gr ids in the r a n g e of 
3.2 to 9.1 ha The propor t ions of an imals removed (R) for all species 
also var ied considerably wi th a range of 0.34 to 0.91. The area e f fec t ive ly 
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t r apped (i.e., the area f r o m which 100% removal of animals would 
yield NG and be equal to AALXR) var ied f rom 1.3 to 16.9 ha (average = 
3.86 ha). Wi thou t Ocotillo the r ange was 1.3 to 5.1 ha (average = 2.68 ha). 
Dens i ty es t imates (DA L) for all species were more variable, 0.7—114.4 
an imals /ha , t han the o ther densi ty es t imates (Tables 4, 6 & 9). 

Area of effect , per cent an imals removed and densi ty es t imates a r e 

T a b l e 9 

G r i d c a p t u r e s (NG), w i d t h s of a r e a of e f f e c t in m e t e r s (WAL), a r e a s of e f f e c t in 
h e c t a r e s (AAL ) , p r o p o r t i o n s r e m o v e d (R) a n d dens i t y e s t i m a t e s in a n i m a l s / h a (DAL) 
u s i n g the A s s e s s m e n t L i n e t e c h n i q u e . V a l u e s f o r i n d i v i d u a l species a r e g i v e n on ly 
w h e n c a p t u r e s on a s s e s s m e n t l i nes w e r e N > 30 in C a l i f o r n i a a n d N > 20 in 

N e v a d a . 

G r i d Spec ie s Ng WAL AAL R DAL 

B a r r e l All 93 33.3 5.3 0.63 27.9 
P. formosus 73 35.7 5.5 0.61 21.8 

B o u l d e r All 190 - 7 . 2 2.3 0.86 96.1 
P . crinitus 79 1.6 2.8 0.90 31.3 
N. lepida 68 32.7 5.2 0.52 25.1 

C h a p a r r a l 1 All 32 50.0 6.8 0.75 6.3 
P . eremicus 20 50.4 6.9 0.68 4.3 

C h a p a r r a l IT All 88 7.4 3.2 0.74 37.2 
P. eremicus 47 - 8 . 4 2.2 0.82 26.1 

J u n i p e r Al l 81 9.6 3.4 0.41 58.1 
P. maniculatus 35 49.0 6.7 0.80 6.5 
D. merriami 16 - 6 8 . 8 0.1 0.55 290.9 

Ocot i l lo Al l 12 229.5 34.4 0.49 0.7 
C r e o s o t e I Al l 33 - 1 9 . 3 1.6 0.86 24.0 
C r e o s o t e I I A l l 28 71.3 9.1 0.42 7.3 
C r e o s o t e I I I Al l 37 46.4 6.5 0.45 12.6 
J o s h u a I Al l 40 10.4 3.4 0.91 12.9 

P. formosus 17 27.2 4.8 0.84 4.2 
D. merriami Ö 1.6 2.8 1.U0 2.9 

J o s h u a l i All 151 - 5 . 6 2.4 0.55 114.4 
P. crinitus 61 36.0 5.5 0.67 16.6 

P i ñ ó n All 91 62.8 8.1 0.34 33.0 
P. maniculatus 43 69.1 8.8 0.29 16.8 
P. truei 31 - 1 3 . 3 1.9 0.34 48.0 

also summar ized in Table 9 for common species caught on the assessment 
lines (N>30 for California sites, N > 2 0 for Nevada sites). 

An a t t empt was made to place confidence in tervals a round R using 
the s t andard er rors of the mean n u m b e r of cap tures per s tat ion inside 
and outs ide of the area as out l ined by S m i t h et al. (1975) bu t t h e 
confidence in tervals w e r e unreasonab ly large. For example, conf idence 
l imits for R on Creosote I we re 0.00—1.00, suggesting tha t these cap tu re s 
represen ted zero to 100% of the roden t s in the area of the grid. 



1 6 4 D. W. K a u f m a n et al. 
\ 

Probabi l i t ies of cap ture on the assessment l ines inside the area of 
e f fec t (Pcin) w e r e calculated for only seven of t he 12 gr ids whe reas 
va lues of Pc .out could be calculated for nine of 12 grids. As a resul t , 
bo th values w e r e available for only f ive grids (Table 10). When P c 

va lues were not es t imated it was because most captures occurred la te 
in the four day period so tha t P c va lues were not calculable f r o m tables 
in J a n i o n et al. (1968). The fa i lu re to es t imate corrected propor t ion 
of removal (Rp) for the m a j o r i t y of grids a rgues against the overal l 
e f fec t iveness of the Assessment L ine technique. 

To examine the genera l i ty of the Assessment Line method, cap tu res 
on assessment lines f rom all gr ids were combined beginning wi th 

Table 10 

Probabi l i t i es of cap tu re ins ide (P c . in) and ou ts ide (P c . Out) 
of the a rea of effect , p ropor t ion r emoved correc ted for d i f -
f e rences in probabi l i ty of c ap tu r e (Rp) a n d densi ty in 
an ima l s /ha (DAL • p) us ing the Assessment L i n e technique . 

Gr id Pc. In Pc • Oui Rp DAL . p 

Bar re l 0.28 
Boulder 0.08 0.25 0.65 127.1 
C h a p a r r a l I 0.46 0.23 0.82 5.7 
C h a p a r r a l II — 0.29 — — 

J u n i p e r 0.20 0.25 0.31 76.9 
Ocotillo — — — — 

Creosote I 0.34 — — — 

Creosote II 0.31 0.36 0.38 8.1 
Creosote III — 0.08 — — 

Joshua I 0.40 0.34 0.92 12.9 
Jo shua II — 0.29 — — 

Piñón — 0.14 — — 

Note. — Dash indicates t h a t probabi l i ty of c a p t u r e could 
not be calculated. 

Sta t ion 8 (Stat ions 1—7 were not t rapped in Nevada). The combined 
data indicated two areas of par t ia l r emova l (Table 8). The area of 
no effect ex tended f r o m stat ion 8 to 14 wi th a r a t e of cap ture of 
3.95 an imals /m (slope of the regression equation). The outer area of 
par t ia l removal ex tended f r o m stat ion 15 to 19 (corresponds to the outer 
row on the grid) wi th a cap ture r a t e of 3.29 an imals /m whereas the 
inner area of par t ia l removal ex tended f r o m stat ion 20 to the center of 
the grid wi th a cap ture ra te of 1.32 animals /m. Using the regression 
method, the wid th of the area of effect (WA L) was calculated as 76.9 m  
whereas the edge of effect for the inner area of par t ia l removal was 
— 4.3 m. F rom these values, the area of effect was 9.66 ha, the inner 
area of par t ia l removal was 2.45 ha and, f r o m the di f ference, the outer 
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area of par t ia l removal was 7.21 ha. F rom the shlopes of the regression 
lines, t he proport ion of animals removed f r o m the outer area was 0.167 
and f r o m the inner area 0.666. These va lues were then used to correct 
bo th a reas of par t ia l removal to areas e f fec t ive ly t rapped, wi th an outer 
a rea of 1.20 ha, an inner area of 1.63 ha and a total a rea effect ively 
t r apped of 2.83 ha. The average n u m b e r of animals caugh t per grid 
was 73.0 and, therefore , the average dens i ty per grid was 25.8 ammals /ha . 
This dens i ty es t imate was considerably lower than the average of 
individual DAL es t imates of 35.9 animals /ha . In addit ion, the ave rage 
a rea effect ively t r apped ( A A L X R in Table 9) was 3.86 ha which was 
36%> larger than the equivalent area calcula ted f rom all gr ids combined. 
Wi th the exceedingly high es t imate of the Ocotillo equivalent a rea 
(1.69 ha) removed, the average was only 2.68 ha for 11 grids. 

For all grids combined, P c was 0.210 for the area of no removal and 
0.220 for the outer area of par t ia l r emova l bu t was not calculable for 
the inner area of par t ia l removal . The propor t ion removed in the outer 
area based on the P c va lues was 0.194 and was similar to the R va lue 
of 0.167. However , the average densi ty for all grids combined was not 
es t imated since the PC va lue for the inner area was not calculable. 

V. D I S C U S S I O N 

The th ree techniques examined gave f inal densi ty es t imates that we re 
qui te d i f fe ren t wi th D s a and DAL averaging 82 and 140% of DSAJ, 
respect ively. Est imates of DS Q , a l though less than DSM va lues for day 10, 
we re far i ly consistent wi th a range of 72 to 108% of the corresponding 
Dsm va lues across the 12 grids. Only one DSCI was g rea te r than its 
respect ive DSM. The DAL va lues were qu i te var iable and ranged f r o m 19 
to 287% of DSM. Four DAL es t imates we re less than their respect ive DSM 

est imates. Even with this considerable var iabi l i ty among the t h ree 
est imators , the es t imates mus t be re la t ive measures of the absolute 
densi ty in the area of the t r ap site wi th in any of the th ree groups The 
suggestion that all th ree methods a re measur ing re la t ive densities, 
regardless of whe the r any of the t h ree ac tua l ly is a good measure of 
absolute density, is borne out by the fact tha t all th ree measures g roup 
the same sites into four d i f fe ren t densi ty classes (low, low in te rmedia te , 
high in te rmedia te and high densi ty areas). The low density g r o u p 
included only the Ocotillo site wi th 3.7 rodents /ha for DSiM, 4.0 for DSGL 

and 0.7 for DAL. The low in te rmedia te densi ty sites included Chapar ra l I, 
Creosote I, II and III and Joshua I wi th a range of densit ies of 8.6 to 
12.3 rodents /ha for DS M , 6.7 to 10.2 for DSA and 6.3 to 24.0 for DAL. The 
four high in te rmedia te sites were Chapa r ra l II, Jun ipe r , Pirion and 
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Barre l wi th a range of densi t ies of 25.0 to 28.7 rodents /ha for DSM, 
19.6 to 27.6 for Dsa and 27.9 to 58.1 for DAL. The high densi ty sites 
we re Joshua II and Boulder wi th densit ies of 39.8 and 51.5 rodents /ha 
for DS M , 32.0 and 36.9 for Dsa and 114.4 and 96.1 for DAL. Finally, the 
th ree es t imators were h ighly correla ted and can be in ter re la ted by the 
following simple l inear regression equat ions: DSQ= 1.0447 + 0.7452DSM, 
r = 0 . 9 9 ; DAL = - 1 2 . 0 1 9 1 + 2. 2 4 1 5 D S M , r = 0 . 8 9 a n d DAL = - 1 3 . 1 0 6 7 + 
2 . 8 8 6 9 D 5 Q I r = 0 . 8 7 . 

Even though all three methods may be useful for relat ive density 
comparisons, the quest ion remains, which technique is best for est imation 
of absolute densi ty of smal l mammals? The advantage appears to be 
with the Assessment Line technique in which both numbers and area 
are est imated as compared to the S tanda rd Min imum and Inner Square 
in which n u m b e r s are es t imated but area is assumed to be a constant, 
e i ther the ent i re grid or some inner square (see review by S m i t h 
et al., 1975). However , does the use of the Assessment Line technique 
under field conditions meet wi th theoret ical expectations, i.e., when 
captures along the assessment lines are accumula ted is there an obvious 
break in the ra te of accumula t ion at the edge of the area of effect? 
When individual grids were examined (Table 8), we did not observe 
uni form increases in number s wi th distance or sharp breaks in the 
slopes at the edges of the area a f fec ted by the census t rapping for all 
grids. Therefore , it would appear that individual grids do not a lways 
meet the expecta t ions of the technique. Habitat and density heteroge-
neity wi th in a single habi ta t type apparen t ly result in a jagged accumul-
ative removal l ine even when eight assessment lines are used on each 
grid (Table 8). These removal curves suggest that more than eight 
assessment lines a re necessary to obtain a good est imate of the area 
af fec ted by the grid t rapping. Since it is not possible to use more than 
eight assessment lines wi th a square grid of the general size that we 
employed, analysis of two or more square grids or a larger rectangular 
grid would usual ly be needed to obtain reasonable density estimates 
with the Assessment Line method. 

To assess the potent ial of combining data f rom two or more grids, 
we combined cap tures on all s tudy sites (Table 8) for comparison to the 
theoret ical expecta t ions of the Assessment Line method. The resul ts of 
this indicated an obvious area of effect which in fact consisted of two 
regions based on the proport ion of rodents removed (see Results). Accu-
mula t ing and averaging across m a n y assessment lines overcomes the 
variabi l i ty in rodent dispersion due to habi ta t heterogenei ty that pre-
vents a clear p ic ture f rom emerging when only one grid is examined, 
i.e., the change in slope for any one set of assessment lines is the re-
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sui t of pa t t e rns of r emova l super imposed on pa t t e rns of dispersion, and 
only w h e n many lines a r e pooled so tha t t he pa t t e rn of dispersion ave-
rages in to a s t raight l ine can the b reak due to removal be detected. Even 
at h igh densities, t he use of only eight assessment l ines m a y not over -
come the problem of dispersion since none of the individual gr ids de-
mons t r a t ed the large a rea of e f fec t shown by combining data f r o m all 
of t h e gr ids (Table 8 & 9). This analysis suggests tha t w h e n suff ic ient 
n u m b e r s of grids a re s tudied and assessment l ine cap tures a r e combined 
across several grids, t he technique meets t he theoret ical expecta t ions 
and provides reasonable densi ty est imates. 

The rat ionale behind the Assessment Line method includes th ree 
points: (1) a census gr id or l ine will r emove animals f r o m some area, (2) 
this a rea of effect can be del imited by examining cap tures on assessment 
l ines set across the a rea subsequent to census t rapping and (3) the pro-
por t ion of animals r emoved f r o m the area by the census grid can be 
es t imated f r o m d i f fe rences in cap tu re ra te along the assessment lines 
inside and outside of the area of ef fec t ( G e n t r y , S m i t h & C h e 1-
t o n , 1971; K a u f m a n et al., 1971; S m i t h et al., 1971, 1975; and 
above). A f t e r considerat ion of the large outer a rea of par t ia l removal wi th 
its corresponding low value of R w h e n all g r ids were combined, its seems 
appropr ia te to mod i fy the ra t ionale of the me thod to s ta te tha t we are 
measur ing the area in which animals a re a f fec ted bu t not necessari ly 
removed. Census t rapp ing causes the fo rmat ion of an a rea of removal 
(part ial and/or complete depending on length of t r app ing period); how-
ever, animals outside of this area may move into the void prior to 
assessment l ine t rapping. Movement into the par t ia l (or complete) void 
causes the area of e f fec t to be larger than the area of r emova l so tha t 
W A L is not a measu re of the dis tance over which removal occurred, bu t 
is r a t h e r a measure of t h e dis tance over which the gr id af fec ted the 
rodent communi ty du r ing the 14 day period (10 days on the grid plus 
4 days before complet ion of assessment l ine t rapping) . Calculat ion of 
densi ty is not a f fec ted by this m o v e m e n t since the propor t ion of animals 
removed f r o m the a f fec ted area is sti l l being es t imated even though the 
original dis t r ibut ion of an imals has been r ea r ranged . To summarize , we 
can say tha t even though the area of e f fec t has been discussed as an 
area f r o m which an imals we re removed, th is cannot be conf i rmed and 
should the re fore be though t of as an a rea in which census t rapping 
has caused both removal and r e a r r a n g e m e n t of animals. 

S m i t h et al. (1971) out l ined t h r e e genera l cri t icisms of the Assess-
ment Line method: (1) mor t a l i t y dur ing long t rapp ing periods, (2) fa i lu-
re to work at low densi t ies and (3) d i f fe rences in probabi l i ty of cap ture 
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on the assessment lines inside and outside of the area of effect . The ten 
day t rapping period for this s tudy was based on the expectat ion tha t 
a s ignif icant proport ion of animals would be cap tured f rom t h e area of 
each grid wi thout excessive mor ta l i ty tha t would a l ter densi ty es t ima-
tion. We assume tha t both goals w e r e accomplished. Low densi t ies a re 
a p rob lem for any densi ty es t imat ion technique; however , for the As-
sessment Line method, the m i n i m u m est imable densi ty is de t e rmined 
by the dis tr ibut ion of the animals on the s tudy site. We have a l ready 
indicated tha t for most grids, the interact ion of rodent densi ty and 
dispersion would requ i re the use of more than eight assessment l ines 
and tha t pooling the da ta f r o m several sets of assessment lines would be 
needed to calculate reasonable es t imates of density. Using the approach 
of J a n i o n et al. (1968), we a t t emp ted to test for d i f fe rences in P c 

inside and outside of the area of effect ; however , est imation of a Pc 

value was very inconsistent (only 16 of 24 values w e r e calculable). Cal-
culat ion of an average probabi l i ty of capture requ i res tha t the popul-
at ion at risk remains constant over t ime. Fu r the rmore , this t echn ique 
assumes a specific geometr ic dis t r ibut ion for cap tures th rough time. We 
know tha t ei ther one or both of these expectat ions w e r e def in i te ly not 
me t on one- thi rd of the tests (of the remaining 16 we have no way of 
knowing how m a n y a re reasonable est imates of Pc) which suggest tha t 
t he est imation of Pc. In and Pc. out does not have genera l applicabil i ty. 
The Assessment Line technique assumes that the ra tes of cap tu re over 
dis tance (slope of regression equations) inside and outs ide of t he area of 
e f fec t a re re la t ive est imates of the respect ive densi t ies at tha t point in 
t ime. Therefore , probabili t ies of cap ture need be ne i ther constant or 
equal in the two areas provided the same proport ion of the t rue densi-
ties in each area are captured along the assessment l ines at the end of 
four days. 

The S tandard Min imum technique has va lue as an es t imator of r e -
lat ive densi ty but of fers l i t t le potent ia l for absolute densi ty de t e rmina -
tion. This fa i lure lies in the assumpt ion tha t the gr id removes animals 
f r o m some constant area. However , our Assessment Line data (Table 9) 
show tha t the area af fec ted is not constant across grids. Est imation of 
n u m b e r s f rom H a y n e (1949) or J a n i o n et al. (1968) does not a l ter 
the problem of absolute densi ty estimation. The use of t he S tandard 
Min imum for de te rmina t ion of absolute densi ty necessi tates knowledge 
of the day on which the es t imate of number s is equivalent to the n u m -
ber in the S tandard Min imum area (3.24 ha). If a par t icu la r rodent is 
s tudied in enough detail , it might be possible to decide upon a t ime 
period tha t would produce a reasonable absolute densi ty es t imate (G r o-
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d z i r i s k i et al., 1966). Howeve r , for th is s t udy t h e r e is no w a y of 
k n o w i n g the a p p r o p r i a t e day of t r app ing to use for d i f f e r e n t species. In 
fact, us ing t he dens i ty va lue f r o m all g r ids combined for Asse s smen t 
L ine da ta as the es t imate , s eve ra l to m a n y more days of t r a p p i n g w o u l d 
be r e q u i r e d to ca lcu la te dens i ty wi th the S t a n d a r d M i n i m u m m e t h o d . 

T h e Inner S q u a r e t echn ique i". basically a modi f ica t ion of the a p -
proach and a s sumpt ions of the S t a n d a r d M i n i m u m technique , i.e., t h e 
dens i ty of a cons tan t a rea can be es t imated by t r app ing for a g iven 
period of t ime. T h e d i f f e r e n c e is that t he Inne r S q u a r e m e t h o d e x -
c ludes t he area a n d c a p t u r e s on the o u t h e r belt(s) f r o m the dens i ty ca l -
cu la t ions to avoid t h e compl ica t ions of edge e f f ec t (II a n s s o n, 1969; 
P e 1 i k a n, 1970). However , dens i ty es t imat ion f r o m va lues of D s ( ^ 
s u f f e r s the s ame p r o b l e m s as discussed wi th DSM a n d DSm . P, s ince w i t h 
t he con t inua l increase in t he va lue of the es t ima tor t h e r e is no w a y of 
k n o w i n g the t r app ing day on which D s a bes t a p p r o x i m a t e s the t r u e d e n -
sity. To ove rcome th is p rob lem, H a n s s o n (1969) ca lcu la ted dens i t y 
and a rea for ind iv idua l species ( D s a . P and A s a . P) f r o m the p robab i l i -
t ies of c a p t u r e for each species in t he inner s q u a r e and en t i r e gr id . H e 
t h e n chose as the best e s t ima te of dens i ty the va lue for t he days w h e n 
t h e area e f fec t ive ly t r apped by the gr id reached a p la teau . T h e p l a t eau 
theore t i ca l ly occurs only d u r i n g the t ime w h e n an ima l s whose h o m e 
r a n g e s o v e r l a p t he gr id a re caught . Increase in t he a rea l e s t ima te fo l low-
ing the p la teau is d u e to the col lapse of an ima l s o n t o the gr id w h o s e 
h o m e r anges n e v e r over l apped wi th the grid. However , app l ica t ion of 
th i s p la teau e f fec t w a s less t h a n sa t i s fy ing s ince only 5 of 9 ind iv idua l 
species and 8 of 12 a l l -species e s t ima te s w e r e calculable . Most of t h e s e 
DSQ.p va lues w e r e also cons iderab ly different , f r o m the va lues of DAL 

(Tables 6, 7 & 9). 

B a r b e h e n n (1974) e x a m i n e d t h e use of t he Inne r S q u a r e p roce -
d u r e s for ind iv idua l smal l m a m m a l species us ing an 8 X 8 gr id . F r o m 
his analyses , B a r b e h e n n conc luded t ha t ca lcu la t ion of DSOL. P f r o m t h e 
f i r s t four days of t r a p p i n g was success fu l and indica ted t ha t t he t e c h n i -
q u e should have gene ra l appl icabi l i ty . Var iab i l i ty in D s a . P for in -
d iv idua l species d u r i n g t he t r a p p i n g per iod in our s t u d y (Table 7) is 
enough to ques t ion t he g e n e r a l i t y of th is me thod . This va r i ab i l i ty in 
dens i ty is d u e to va r i ab i l i ty in t h e p robab i l i ty of c a p t u r e on t he i n n e r 
s q u a r e ( the r a n g e of va r iab i l i ty of PC. ¡S was s imi lar to t he r a n g e of 
PC i l lus t ra ted in Tab le 5). T h e w e a k n e s s in t he overa l l t e c h n i q u e is 
p robab ly re la ted to the fac t t ha t d i f f e r e n c e s in behav io ra l r e sponse to 
t r a p s and m o v e m e n t s among d i f f e r e n t s u b g r o u p s even wi th in a s ingle 
species nega te t h e a s sumpt ions for t he ca lcula t ion of an a v e r a g e p r o -
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bability of capture . Est imation of DSGL.,, for all species may be even 
more quest ionable since we calculated an ave rage probabi l i ty of c a p t u r e 
across several species which may have had d i f f e r en t probabil i t ies of 
capture . Finally, Ds(i. ,> for all species combined over all grids was 
only 50 to 80°/o of the DAL value for all g r ids and DAL for all g r ids 
is the best es t imate of average density (based on the fit of the da ta to 
the theoretical model). Based on these considerat ions, we argue that 
a l though the Inner Squa re technique may work for certain species unde r 
cer tain conditions, it does not have genera l applicabil i ty. 
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SZACOWANIE Z A G Ę S Z C Z E N I A DROBNYCH SSAKÓW: P O R Ó W N A N I E 
TECHNIK S T O S U J Ą C Y C H WYŁÓW 

Streszczenie 

Do p rze tes towania względne j e fek tywnośc i szacowania zagęszczenia d r o b n y c h 
s s a k ó w me todami S t a n d a r d Min imum, Wewnęt rznego K w a d r a t u i Linii O c e n i a j ą -
cych (Assessment Lines) p rowadzono odłów z u s u w a n i e m na 12 powierzchniach 
u sy tuowanych w różnych ś rodowiskach . Na każde j powierzchni , z siecią p u ł a p e k 
us tawionych w więźbie 12X12 p rowadzono przez 10 dni wyłów, nas t ępn ie p rze -
noszono pu łapk i n a linie ocenia jące , na k tó rych wyłów t r w a ł 4 dni. Dzięki 
z różnicowaniu ś rodowisk skład ilościowy i ga tunkowy zwierząt był różny a zak res 
zmienności tych p a r a m e t r ó w bardzo szeroki bo o b e j m u j ą c y 12—167 gryzoni /po-
wierzchnię i 2—10 ga tunków/pow. (Tabele 1—3). Zagęszczenie szacowane me todą 
S t a n d a r d M i n i m u m waha ło się od 3.7 do 51.5 osobnika /ha (Tabele 4 i 5). 
Z a k r e s zmienności tego e s tyma to ra oszacowany metodą Wewnę t rznego K w a d r a t u 
wynos i 4.0—36.9 zwierzą t /ha (Tabele 6 i 7) a me todą Linii Ocen ia jących odpowiedn io 
0.7—114.4 (Tabele 8 i 9). Wszystkie s tosowane metody szacunku n a d a j ą się do 
p o r ó w n a ń zagęszczenia względnego, a le ich p rzyda tność dla szacowania abso lu tnego 
zagęszczenia jes t ograniczona. W t y m p rzypadku na j l epsza jes t me toda Lini i 
Ocenia jących , z zastrzeżeniem, że na jczęśc ie j nie wys ta rczy użycie ośmiu linii 
ocenia jących. W dyskus j i szczegółowo p o t r a k t o w a n o prob lemy związane ze stoso-
w a n i e m wszystkich p o r ó w n y w a n y c h metod szacowania zagęszczenia. 


