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SMALL MAMMAL COMMUNITIES ASSOCIATED WITH PINE 
PLANTATION MANAGEMENT OF POCOSINS 

MICHAEL S. MITCHELL,' Department of Forestry, North Carolina State University, Raleigh, NC 27695, USA 
KENT S. KARRIKER,2 Department of Forestry, North Carolina State University, Raleigh, NC 27695, USA 
EDWIN J. JONES, Department of Forestry, North Carolina State University, Raleigh, NC 27695, USA 
RICHARD A. LANCIA, Department of Forestry, North Carolina State University, Raleigh, NC 27695, USA 

Abstract: To assess how habitat alterations can affect community structure, we compared small mammal 
populations in undisturbed pocosins with those in pocosins managed as pine (Pinus spp.) plantations. We 
used snap traps and pitfalls to sample small mammals in 3 pine plantations and 2 undisturbed pocosin habitat 
types in eastern North Carolina from May 1991 to May 1992. Small mammal community composition differed 
(P < 0.001) among the 5 habitats, largely due to the presence in young and thinned pine stands of pioneering 
species (least shrew [Cryptotis parva], house mouse [Mus musculus], rice rat [Oryzomys palustris], cotton 
rat [Sigmodon hispidus]) that are uncharacteristic of pocosins. We could not detect (P > 0.05) an effect of 
plantation management on species associated with pocosins (short-tailed shrew [Blarina brevicauda], south- 
eastern shrew [Sorex longirostris], cotton mouse [Peromyscus gossypinus], golden mouse [Ochrotomys nut- 
talli], white-footed mouse [P. leucopus]), possibly because pocosin-like habitat persisted in managed stands. 
Alternatively, the study design may have lacked statistical power to detect negative responses to disturbance 
evident in capture trends for these species. We hypothesize that management-related disturbance causes 
short-term declines or local extinctions of some small mammals, associated with pocosins, which later recover 
or recolonize. To minimize small mammal community changes associated with disturbance, we recommend 
managing habitat structure in pine plantations to emulate habitat of undisturbed pocosins. 

J. WILDL. MANAGE. 59(4):875-881 

Key words: North Carolina, pine plantation, pocosin, small mammals, wetlands. 

Pocosins are freshwater wetlands found on 
the Coastal Plain of the southeastern United 
States and are characterized by overstories of 
pond pine (Pinus serotina) and loblolly bay 
(Gordonia lasianthus) and dense understories 
of shrubs and vines growing on raised bogs of 
acidic, nutrient-poor, peat soils. Biomass of 

aboveground vegetation varies between oligo- 
trophic and eutrophic extremes referred to as 
short and tall pocosins, respectively (Sharitz and 
Gibbons 1982, Christensen et al. 1988). Pocosin 
fauna has received little study (Wilbur 1981), 
but Clark et al. (1985) described high species 
diversity and low population densities across a 
spectrum of pocosin-like wetlands, although most 
species occurred irregularly or in association with 

edges. 
As of 1979, 44% of all habitat classified as 

pocosin, ranging from undisturbed pocosins to 

pine plantations modified for pulp and timber 

production, was owned by timber companies 

(Richardson 1981). Modifications for pine plan- 
tation management include draining, bedding 
(using heavy machinery to create parallel ridges 
and furrows for planting and water manage- 
ment), fertilizing, managing fire, and high den- 
sity planting and short rotation management of 
loblolly pine (P. taeda; Campbell and Hughes 
1981). Net effects of these practices on small 
mammal communities are unknown. In other 
systems, seral changes in mammal communities 
in pine plantations were similar to those in nat- 
ural stands, although occurring at an accelerated 
pace (Atkeson 1974, Langley and Shure 1980, 
Mengak et al. 1989). 

We evaluated changes in small mammal com- 
munities associated with disturbed (i.e., man- 
aged pine plantations) and undisturbed poco- 
sins. We hypothesized that changes in habitat 
structure imposed by management would change 
small mammal communities, and we expected 
that changes during the course of a timber ro- 
tation would be analogous to those that occur 
during old field succession (Atkeson 1974, Lang- 
ley and Shure 1980, Mengak et al. 1989). Be- 
cause successional development of pine plan- 
tations does not parallel pocosin seral stages 
(Christensen et al. 1988), we were uncertain 
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how pocosin small mammals would respond to 
disturbance caused by timber management. 

Funding was provided by Weyerhaeuser 
Company and the National Council of the Paper 
Industry for Air and Stream Improvement. M. 
A. Melchiors, J. H. Hughes, T. B. Wigley, and 
K. H. Pollock assisted with study design. W. 
Starnes (U.S. For. Serv.) assisted in study site 
selection and provided access to forest service 
land. M. Lusk, R. D. Stanley, L. Sadler, C. Jor- 
dan, and D. Drake provided field assistance. 
North Carolina State Museum of Natural Sci- 
ences staff assisted in specimen identification. 
R. A. Powell, J. F. Keller, J. J. Stout, and 2 

anonymous referees reviewed the manuscript. 

STUDY AREA 
We sampled managed stands on Weyerhaeu- 

ser Company property and undisturbed poco- 
sins in the Croatan National Forest in eastern 
North Carolina. We selected managed stands to 
represent progression of a pine plantation 
through a rotation, highlighting points thought 
to be critical to wildlife community composi- 
tion: (1) 2-5-year-old stands with open canopies, 
(2) unthinned 9-11-year-old stands with closed 
canopies, and (3) commercially thinned 18-21- 
year-old stands. Undisturbed stands were se- 
lected short and tall pocosins. All stands were 

geographically isolated by >500 m and were 

>34 ha. 

METHODS 
We replicated each treatment (open canopy, 

closed canopy, thinned pine plantations, short 
and tall pocosins) 3 times for 15 stands. Ho- 
mogeneity of habitat structure within selected 
stands permitted a systematic sampling scheme 
for trapping and macrohabitat sampling. We 
placed a 1,000-m transect in the interior of each 
stand, and established 10 reference points at 
100-m intervals along each transect. We main- 
tained a 100-m buffer between all reference 
points and habitat edge (subjectively deter- 
mined). 

Habitat 
To distinguish treatments, develop small 

mammal-habitat associations, and determine 
how differences in habitat among treatments 
might be responsible for observed differences in 
small mammal communities, we sampled sev- 
eral habitat variables. We performed sampling 
in 5 circular plots perpendicularly offset 10 m 

from even-numbered reference points along 
each transect. We assessed the following over- 

story variables from stems >5 cm diameter at 
breast height (dbh) in 0.03-ha plots: (1) species, 
(2) density (stems/ha), and (3) percent canopy 
closure (measured with a spherical densiome- 
ter). To characterize the understory, we record- 
ed species and visually estimated percent cover 
of shrubs (woody stems <5 cm dbh) and her- 
baceous cover in 28- and 7-m2 plots, respective- 
ly, centered in overstory plots. Additionally, we 
measured density of large, downed woody ma- 
terial (logs >7.5-cm diam) in 28-m2 circular plots, 
density of small downed woody material (sticks 
2.5-7.5-cm diam) in 7-m2 circular plots, and 
litter depth at each reference point (Brown 1974). 

We averaged observations within a stand to 

provide variable estimates for each stand, with 
n = 15 for each variable. We evaluated differ- 
ences in habitat structure among treatments with 

1-way analysis of variance (ANOVA) tests (stand 
[treatment]) to compare vegetation data at P = 
0.05 (SAS Inst. Inc. 1990). We identified treat- 
ments with different (P < 0.05) habitat variables 

by least significant difference means separation. 

Small Mammals 
We sampled small mammals during 18 May- 

29 June 1991, 1-20 February 1992, and 4-29 

May 1992. During each period, we set 100 snap 
traps in each stand. We laid 5 100-m trap lines 

parallel to the transect beginning with each odd- 
numbered reference point. Each trap line had 
20 paired snap traps (1 museum special and 1 
rat trap) set at 10-m intervals and baited with 

peanut butter, rolled oats, and raisins. We 

trapped over 5 consecutive nights in each stand. 
We buried a pitfall trap, consisting of a 3.8-L 

can with a punctured bottom, flush with the 

ground at both ends of each 100-m snap trap 
line. Because of low pitfall capture rates during 
the first 2 trapping periods, we added a new 

array consisting of 2 buried 20-L buckets spaced 
10 m apart connected by a drift fence of alu- 
minum flashing for the third period. We tended 

pitfalls for 7 consecutive nights in each stand 
(70 pitfall nights, periods 1 and 2; 84 pitfall 
nights, period 3). 

During the third trapping period, 400 snap 
trap nights and 48 pitfall nights were lost to a 
wild fire that burned 1 short pocosin stand while 
traps were in place. Capture numbers for this 
stand were proportionally adjusted to keep cap- 
ture effort comparable across all stands. 

This content downloaded from 150.131.67.156 on Thu, 26 Dec 2013 11:11:20 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


J. Wildl. Manage. 59(4):1995 PocosIN SMALL MAMMALS * Mitchell et al. 877 

Table 1. Mean values for herbaceous plant cover, shrub cover, canopy closure, tree stem density (stems/ha), downed woody 
material (no./plot), and litter depth for pine plantations (3 stands each) and pocosin (3 each) habitats in eastern North Carolina, 
1992. 

Pine plantationa Pocosinb 

Open canopy Closed canopy Thinned Short Tall 

Variable SD f SD f SD SD f SD F P 

Herbaceous 
cover (%) 48.OAd 25.3 14.7B 16.6 22.5B 22.1 15.8B 7.8 2.9C 4.3 5.9 0.01 

Shrub cover (%) 56.0 26.3 58.5 22.1 58.9 25.9 97.7 3.2 67.0 28.2 2.6 0.10 
Canopy 

closure (%) ll.0OB 19.7 97.9A 1.2 90.8A 9.0 3.7B 7.2 97.4A 5.4 208.8 0.00 
Stems/ha 0.2D 0.4 45.5B 9.0 18.6C 8.6 7.9CD 5.0 62.1A 34.5 56.4 0.00 
No. sticks 

2.5-7.5 cm 3.9A 2.6 0.2B 0.4 2.7A 3.5 0.OB 0.0 1.6A 3.7 5.5 0.01 
No. logs >7.5 

cm 5.3A 6.1 0.2B 0.6 1.1B 2.0 0.2B 0.5 1.7B 2.1 4.8 0.02 
Litter depth (cm) 1.3A 1.4 4.6B 2.1 4.5B 2.1 4.5B 1.4 6.6C 3.3 16.8 0.00 

a Pine plantation treatments: open canopy = stands 2-5 yr old, closed canopy = stands 9-11 yr old, thinned = commercially thinned stands 18- 
21 yr old. 

b Pocosin treatments: short and tall denote oligotrophic and eutrophic structural extremes, respectively. 
c ANOVA F-values (4, 10 df) for comparisons across 5 treatments. 
d Means followed by the same letter within a row are not different (LSD separation, P > 0.05). 

We averaged total captures (pitfall and snap 
trap combined) by treatment over the 3 field 
seasons. Because capture rates were too low to 
estimate capture probabilities (and therefore 
abundance) by species for each treatment, we 
used mean total captures of each species within 
a stand (resulting from equal sampling effort) 
as an index of abundance (Lancia et al. 1994: 
219). Therefore, we assumed that capture prob- 
abilities were equal within each species across 
all stands. Because of the depauperate small 
mammal populations associated with pocosins 
(Clark et al. 1985), no technique is likely to 

produce sufficient captures to enable estimates 
of capture probabilities (Lancia et al. 1994). To 
describe the structure of small mammal com- 
munities in each treatment, we used total species 
captured (S) and the Shannon-Wiener diversity 
index (H'; Hair 1980). We rank-transformed 
(Lehmann 1975) total captures, S, and H' for 

analysis to avoid making normal theory as- 

sumptions. 
To test for differences in small mammal com- 

munity composition across treatments, we used 
multivariate analysis of variance (MANOVA; 
SAS Inst. Inc. 1990) of total captures to evaluate 
relative distribution of all species among treat- 
ments (open canopy, closed canopy, thinned pine 
plantations, short and tall pocosins). To clarify 
community differences suggested by MANOVA 
and to identify species whose relative abun- 
dance among treatments could underlie these 
differences, we evaluated S, H', and total cap- 

tures for each species with a Kruskal-Wallis test 
(P = 0.05; SAS Inst. Inc. 1990). We identified 
different treatments by least significant differ- 
ence means separation. To determine how hab- 
itat structure might account for differences in 
small mammal communities among treatments, 
we evaluated relationships between diversity in- 
dices and habitat structure with the Kendall 
Tau-b test for correlation (SAS Inst. Inc. 1990). 
We also used Kendall's Tau-b correlations be- 
tween total captures and habitat structure to 
evaluate habitat associations of species showing 
a preference for a treatment. 

RESULTS 

Habitat 
Herb cover varied within and among treat- 

ments. Herbaceous vegetation was predominant 
only in the open-canopy pine plantations, which 
differed from other habitats in herbaceous plant 
cover (Table 1). Thinned plantations tended to 
have relatively high herbaceous plant cover, but 
did not differ from closed-canopy plantations. 
Herbaceous vegetation was sparse in undis- 
turbed pocosins (Table 1). 

Shrub layers were also variable among and 
within treatments. Differences among shrub 
cover estimates appeared great, but differed only 
at P = 0.10 (Table 1). In open-canopy planta- 
tions, rapid shrub growth was changing mid- 

story structure. Shrub cover for all closed-can- 
opy plantations was patchy, whereas shrub 
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Table 2. Mean total captures of small mammal species and observed species richness (S) and diversity (H') in pine plantation 
(3 stands each) and pocosin (3 each) habitats over 3 field seasons, eastern North Carolina, 1991-92. 

Pine plantationa Pocosinb 

Open canopy Closed canopy Thinned Short Tall 

Species or index ic SD f SD SD SD r SD pd 

Least shrew 2.22Ae 2.99 0.00B 0.00 0.00B 0.00 0.00 0.00 0.OOB 0.00 0.00 
Southeastern 

shrew 0.89 0.69 2.11 1.07 1.78 1.71 5.11 1.26 2.11 3.10 0.18 
Short-tailed shrew 1.55 1.07 2.00 3.46 1.67 2.33 2.11 1.35 0.55 0.38 0.70 
House mouse 1.56A 1.35 0.00B 0.00 0.00B 0.00 0.00B 0.00 0.00B 0.00 0.00 
Eastern harvest 

mouse 7.67A 1.67 0.22B 0.38 3.22AB 3.75 2.33AB 3.48 0.00B 0.00 0.03 
White-footed mouse 0.44 0.77 0.00 0.00 1.33 2.31 2.22 3.27 0.11 0.19 0.24 
Cotton mouse 0.00 0.00 1.67 2.89 1.89 1.84 0.00 0.00 5.33 6.11 0.27 
Golden mouse 2.22 3.02 3.78 2.14 3.00 3.00 4.44 3.02 8.78 4.34 0.42 
Pine vole 0.00 0.00 0.00 0.00 0.00 0.00 1.33 2.31 0.00 0.00 nt' 
Rice rat 1.11A 0.77 0.22B 0.38 0.11B 0.19 0.00B 0.00 0.00B 0.00 0.01 
Cotton rat 20.67A 16.52 0.22B 0.38 6.11A 7.07 0.00B 0.00 0.00B 0.00 0.00 
Southern bog 

lemming 0.00 0.00 0.00 0.00 0.00 0.00 0.66 0.58 0.33 0.58 nt 
S 5.20A 0.88 2.20B 1.35 4.00AB 1.5 4.10AB 1.39 2.70B 0.35 0.06 
H' 1.07 0.08 0.47 0.35 0.91 0.53 1.1 0.37 0.65 0.09 0.12 

a Pine plantation treatments: open canopy = stands 2-5 yr old, closed canopy = stands 9-11 yr old, thinned = commercially thinned stands 18- 
21 yr old. 

b Pocosin treatments: short and tall denote oligotrophic and eutrophic structural extremes, respectively. 
c Treatment means presented, comparisons performed on ranked means. 
d P-values for Kruskal-Wallis tests across 5 treatments. 
e Means followed by the same letters within a row are not different (LSD separation, P > 0.05). 
f nt = not tested because of insufficient captures. 

growth in thinned stands was concentrated along 
clear-cut rows. Shrub cover was uniformly high 
and impenetrable in short pocosins but variable 
in tall pocosins. 

Overstories of pine plantations were domi- 
nated by loblolly pines, although bottomland 
hardwoods persisted along windrows and ditch- 
es. All overstory trees in short pocosin stands 
were pond pines, whereas the overstory of tall 

pocosins was dominated by pond pine and lob- 

lolly bay. Canopy closure and stem density were 

high in tall pocosin, closed-canopy, and thinned 

pine plantation treatments. Midrotation thin- 

ning altered the overstory of thinned pine plan- 
tations, resulting in fewer, although larger, stems 
per ha than in younger closed-canopy planta- 
tions. Because short pocosin stands had little 
overstory, stem density and canopy closure were 
lowest for this treatment (Table 1). 

Downed woody material was most prominent 
in pine plantations with a recent history of thin- 
ning or harvest and in tall pocosins (Table 1). 
The number of large logs was highest in open- 
canopy pine plantations, whereas tall pocosins 
and open-canopy and thinned plantations had 
more small sticks than did closed-canopy plan- 
tations and short pocosins. Litter depth was low- 

est in open-canopy stands and highest in tall 

pocosins, but nearly equal among the 3 other 
treatments. 

Small Mammal Trapping 
We captured 803 small mammals represent- 

ing 12 species in snap traps and 126 small mam- 
mals of 7 species in pitfalls (Table 2). Overall 
capture success was 2.5, 2.1, and 6.5%, respec- 
tively, in the 3 trapping periods. 

The relative distribution of small mammal 
species, and hence community composition, 
varied among treatments (MANOVA Wilk's X, 
F = 19.87, 40 df, P < 0.001). Species diversity 
(H') did not differ among treatments, although 
richness (S) approached significance (P = 0.05) 
with undisturbed pocosins and open-canopy pine 
plantations having the greatest richness (Table 
2). Both indices were negatively correlated with 
stem density and canopy closure (Table 3). 

Eleven species were captured in sufficient 
numbers to warrant analyses (Table 2). Captures 
of only least shrews, house mice, eastern harvest 
mice (Reithrodontomys humulis), rice rats, and 
cotton rats differed among treatments. These 
species were all found either primarily or ex- 
clusively in pine plantation stands with dense 
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Table 3. Kendall's Tau-b (-r) correlations of selecteda small mammal captures and species diversity indices with habitat structure 
from pine plantation and undisturbed pocosin habitats, eastern North Carolina, 1991-92. 

Macrohabitat variablesb 

Herbaceous Canopy No. logs No. sticks Litter depth 
Stems/ha cover (%) closure (%) >7.5 cm 2.5-7.5 cm (cm) 

Species or 
Index TI, P mb P Tb P rb P rb P rb P 

Least shrew -0.52 0.02 0.58 0.01 0.53 0.02 -0.55 0.02 
House mouse -0.52 0.02 0.58 0.01 0.53 0.02 -0.55 0.01 
Eastern harvest 

mouse -0.63 0.00 -0.50 0.01 
Rice rat -0.45 0.36 -0.66 0.00 
Cotton rat -0.41 0.46 0.48 0.02 0.46 0.03 -0.50 0.15 

Se -0.54 0.01 -0.41 0.04 
H'd -0.46 0.02 -0.40 0.04 

a Analysis performed only on species with treatment preferences (P < 0.05). 
b Shrub cover did not differ (P > 0.05) among treatments and was not included in analyses. 
c Species richness. 
d Shannon-Wiener species diversity index. 

understory vegetation. One exception was the 
eastern harvest mouse, which was commonly 
caught (19 captures) in 1 short pocosin stand. 
This stand differed from other short pocosins 
because it contained harvest mice and pine voles 

(Microtus pinetorum; 12 captures), species more 

commonly associated with old field or agricul- 
tural habitats (Smolen 1981, Cawthorn and Rose 

1989). 
Capture numbers for all early successional 

species were associated with values for habitat 
variables that distinguished the open-canopy 
pine plantations from other treatments. Each 
was negatively correlated with stem density and 
litter depth (Table 3). Capture numbers for cot- 
ton rats, least shrews, and house mice were pos- 
itively correlated with herbaceous cover; all spe- 
cies except rice rats and eastern harvest mice 
were positively correlated with downed woody 
material >7.5 cm in diameter (Table 3). 

DISCUSSION 
Pine plantation management results in small 

mammal communities distinct from those in un- 
disturbed pocosins. This effect can be attributed 
to dense ground vegetation in recently disturbed 

pine stands. All small mammal species showing 
a treatment preference were pioneering species 
captured in open-canopy or thinned plantations, 
but were not found in undisturbed pocosins. The 
relative abundance of each of these species was 
associated with habitat characteristics prevalent 
in young, open-canopy pine plantations (e.g., 
low stem density, high herbaceous cover, min- 
imal litter depth). 

The succession of small mammal species 

through a pine stand's development was anal- 
ogous to old field succession, supporting conclu- 
sions of previous studies (Atkeson 1974, Langley 
and Shure 1980, Mengak et al. 1989). Pioneering 
species invaded newly establishedpine stands 
and persisted as long as the overstory was open 
and the understory was dominated by dense 
herbaceous cover. In pine plantations with com- 
plete canopy closure, the characteristic tall po- 
cosin species were most prevalent, found in ap- 
parently the same abundance and density as in 
undisturbed stands. 

There was a departure from the old field suc- 
cession pattern in thinned pine plantations. 
Thinned stands were the most structurally com- 
plex among the treatments, exhibiting substan- 
tial growth of shrubby and herbaceous vegeta- 
tion under the long, regularly distributed can- 
opy openings created by thinning. The habitat 
sampling protocol we employed, although ap- 
propriate for homogenous stands in the other 
treatments, was probably insufficient to char- 
acterize habitat in thinned plantations. How- 
ever, the apparent interspersion of early-, mid-, 
and late-successional vegetation provided hab- 
itat for some pioneering species that disap- 
peared with canopy closure. The presence of 
cotton rats and eastern harvest mice in thinned 
stands, co-existing with cotton mice and golden 
mice normally found under closed canopies, re- 
sulted in diverse small mammal communities. 

Because captures for none of the species char- 
acteristic of undisturbed pocosins differed among 
treatments, management apparently has little 
adverse effect. This may be because all mice 
common to pocosins are ecological generalists 
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(Linzey and Packard 1977, Wolfe and Linzey 
1977, Lackey et al. 1985). The rapid recovery 
of shrubs in plantations following disturbance 
and their persistence under a closed canopy 
probably provided habitat for semiarboreal spe- 
cies throughout stand rotation. However, de- 

clining trends in relative abundance of cotton 
mice, golden mice, white-footed mice, and 
southeastern shrews in response to pine plan- 
tation management are suggested. These trends 

may represent biological significance (sensu 
Tacha et al. 1982) that we could not detect, and 
could prove statistically significant with more 
intensive sampling. 

Our study design possibly lacked statistical 

power to detect some differences between un- 
disturbed pocosins and pine plantations. Al- 

though there is no practical way to estimate 

power of a Kruskal-Wallis test (Lehmann 1975), 
the possibility of insufficient power is reasonable 
because adding invading species to a commu- 

nity without displacing the original inhabitants 
should result in higher species richness and di- 

versity. Conclusions about effects of pine plan- 
tation management on pocosin small mammals 
should therefore be conservative. However, we 
hypothesize that management-related distur- 
bance probably results in the decline or local 
disappearance of pocosin small mammal pop- 
ulations, which later recover or recolonize. 

Because of insufficient captures we could not 
evaluate effects of management on the southern 
bog lemming (Synaptomys cooperi) caught only 
in undisturbed pocosins. However, this is the 
first evidence that southern bog lemmings in- 
habit pocosins and can be found as far south as 
central North Carolina (Clark et al. 1993). We 
speculate that bog lemmings, a species that is 
associated with the sphagnum bog habitat (Lin- 
zey 1983) that is most prevalent in short poco- 
sins, could be adversely affected by disturbance 
of pocosins. 

MANAGEMENT IMPLICATIONS 
Timber management alters pocosin small 

mammal communities, for at least as long as 
dense ground vegetation is present in managed 
pine stands. The influx of uncharacteristic, pi- 
oneering small mammals in recently disturbed 
pocosins represents the most prominent man- 
agement effect we observed. To mitigate this, 
we recommend managing pine plantations to 
emulate undisturbed pocosins as much as pos- 
sible by suppressing herbaceous vegetation and 

releasing native shrub species following distur- 
bance. These practices will maintain the struc- 
tural analogies of open-canopy pine stands to 
short pocosin and closed-canopy pine stands to 
tall pocosin, and will likely provide sufficient 
habitat for most pocosin small mammals. This 

management approach is supported by our ob- 
servations in 2 pine plantations (1 open canopy, 
1 thinned) where habitat structure and small 
mammal communities resembled those in un- 
disturbed pocosins more than those in treatment 

replicates (Mitchell 1992). 
Managing pine plantations to emulate poco- 

sins will result in relatively depauperate small 
mammal communities, which may seem coun- 
ter to notions of biodiversity management. We 

suggest that the integrity of an ecological com- 

munity is a more appropriate measure of bio- 

diversity than simple species richness. The merit 
of adding disturbance-associated species to in- 
crease diversity in a normally depauperate com- 

munity is questionable. 
If, as we hypothesize, pocosin small mammals 

decline or disappear following disturbance and 
then rapidly recolonize, the re-establishment of 
these species in recently disturbed plantations 
is dependent upon the proximity and dispersion 
of source populations (Pulliam 1988). We rec- 
ommend landscape-scale research to investigate 
how interspersion of pine plantations and un- 
disturbed pocosins affects the demography of 
local small mammal populations. 

LITERATURE CITED 
ATKESON, T. D. 1974. Succession of small mammals 

on pine plantations in the Georgia Piedmont. 
M.S. Thesis, Univ. Georgia, Athens. 66pp. 

BROWN, J. K. 1974. Handbook for inventorying 
downed woody material. U.S. For. Serv. Intermt. 
For. and Range Exp. Stn., Ogden, Ut. 24pp. 

CAMPBELL, R. G., AND J. H. HUGHES. 1981. Forest 
management systems in North Carolina pocosins: 
Weyerhaeuser. Pages 199-213 in C. J. Richard- 
son, ed. Pocosin wetlands: an integrated analysis 
of Coastal Plain freshwater bogs in North Car- 
olina. Hutchinson Ross Publ. Co., Stroudsburg, 
Pa. 

CAWTHORN, J. M., AND R. K. ROSE. 1989. The 
population ecology of the eastern harvest mouse 
(Reithrodontomys humulis) in southeastern Vir- 
ginia. Am. Mid. Nat. 122:1-10. 

CHRISTENSEN, N. L., R. B. WILBUR, AND J. S. MCLEAN. 
1988. Soil-vegetation correlations in the pocosins 
of Croatan National Forest, North Carolina. U.S. 
Fish and Wildl. Serv. Biol. Rep. 88(28). 97pp. 

CLARK, M. K., D. S. LEE, AND J. B. FUNDERBURG, 
JR. 1985. The mammal fauna of Carolina bays, 
pocosins, and associated communities in North 
Carolina: an overview. Brimleyana 11:1-38. 

This content downloaded from 150.131.67.156 on Thu, 26 Dec 2013 11:11:20 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


J. Wildl. Manage. 59(4):1995 PocoSIN SMALL MAMMALS * Mitchell et al. 881 

5- , M. S. MITCHELL, AND K. S. KARRIKER. 1993. 
Notes on the geographical and ecological distri- 
bution of relict populations of Synaptomys coop- 
eri (Rodentia: Arvicolidae), from eastern North 
Carolina. Brimleyana 19:155-167. 

HAIR, J. D. 1980. Measurement of ecological di- 
versity. Pages 269-276 in S. D. Schemnitz, ed. 
Wildlife management techniques manual. The 
Wildl. Soc., Washington, D.C. 686pp. 

LACKEY, J. A., D. G. HUCKABY, AND B. G. ORMISTON. 
1985. Peromyscus leucopus. Mamm. Species 247: 
1-10. 

LANCIA, R. A., J. D. NICHOLS, AND K. H. POLLOCK. 
1994. Estimating the number of animals in wild- 
life populations. Pages 215-253 in T. A. Book- 
hout, ed. Research and management techniques 
for wildlife and habitat. Fifth ed. The Wildl. 
Soc., Bethesda, Md. 740pp. 

LANGLEY, A. K., JR., AND D. J. SHURE. 1980. The 
effects of loblolly pine plantations on small mam- 
mal populations. Am. Midl. Nat. 103:59-65. 

LEHMANN, E. L. 1975. Nonparametrics: statistical 
methods based on ranks. Holden-Day, San Fran- 
cisco, Calif. 457pp. 

LINZEY, A. V. 1983. Synaptomys cooperi. Mamm. 
Species 210:1-5. 

LINZEY, D. W., AND R. L. PACKARD. 1977. Och- 
rotomys nuttalli. Mamm. Species 75:1-6. 

MENGAK, M. T., D. C. GUYNN, JR., AND J. GIBSON. 
1989. Ecological implications of loblolly pine 
regeneration for small mammal communities. 
For. Sci. 35:503-514. 

MITCHELL, M. S. 1992. Effects of intensive forest 

management on the mammal communities of 
selected North Carolina pocosin habitats. M.S. 
Thesis, North Carolina State Univ., Raleigh. 
147pp. 

PULLIAM, H. R. 1988. Sources and sinks, and pop- 
ulation regulation. Am. Nat. 132:652-661. 

RICHARDSON, C. J. 1981. Pocosins: an ecosystem in 
transition. Pages 3-19 in C. J. Richardson, ed. 
Pocosin wetlands: an integrated analysis of Coast- 
al Plain freshwater bogs in North Carolina. 
Hutchinson Ross Publ. Co., Stroudsburg, Pa. 

SAS INSTITUTE INC. 1990. SAS procedures guide. 
Version 6. SAS Inst. Inc., Cary, N.C. 705pp. 

SHARITZ, R. R., AND J. W. GIBBONS. 1982. The 
ecology of southeastern shrub bogs (pocosins) and 
Carolina bays: a community profile. U.S. Fish 
and Wildl. Serv., FWS/OBS-82/04, 93pp. 

SMOLEN, M. J. 1981. Microtus pinetorum. Mamm. 
Species 147:1-7. 

TACHA, T. C., W. C. WARDE, AND K. P. BURNHAM. 
1982. Use and interpretation of statistics in wild- 
life journals. Wildl. Soc. Bull. 10:355-362. 

WILBUR, H. 1981. Pocosin fauna. Pages 62-68 in 
C. J. Richardson, ed. Pocosin wetlands: an inte- 
grated analysis of Coastal Plain freshwater bogs 
in North Carolina. Hutchinson Ross Publ. Co., 
Stroudsburg, Pa. 

WOLFE, J. L., AND A. V. LINZEY. 1977. Peromyscus 
gossypinus. Mamm. Species 70:1-5. 

Received 14 March 1994. 
Accepted 26 May 1995. 
Associate Editor: Clark. 

This content downloaded from 150.131.67.156 on Thu, 26 Dec 2013 11:11:20 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp

	Article Contents
	p. 875
	p. 876
	p. 877
	p. 878
	p. 879
	p. 880
	p. 881

	Issue Table of Contents
	The Journal of Wildlife Management, Vol. 59, No. 4 (Oct., 1995), pp. 631-930+i-xiv
	Volume Information [pp. 902-xiii]
	Front Matter
	Landscape-Level Habitat Use by Brown-Headed Cowbirds in Vermont [pp. 631-637]
	Characteristics of American Crow Urban Roosts in California [pp. 638-645]
	Factors Affecting Piping Plover Chick Survival in Different Brood-Rearing Habitats [pp. 646-655]
	Comparing Aerial Estimates with Ground Counts of Nests in Wood Stork Colonies [pp. 656-666]
	Accuracy and Precision of Techniques for Counting Great Blue Heron Nests [pp. 667-673]
	Influence of Weather on Conclusions about Effects of Human Activities on Raptors [pp. 674-682]
	Using Post-Release Stratification to Detect Heterogeneity in Mallard Survival [pp. 683-690]
	Spring-Summer Survival Rates of Yearling versus Adult Mallard Females [pp. 691-696]
	Geographic Variation in Band Reporting Rates for Mallards Based on Reward Banding [pp. 697-708]
	Improving Prairie Pond Counts with Aerial Video and Global Positioning Systems [pp. 708-719]
	Potential Effect of Grass Carp Herbivory on Waterfowl Foods [pp. 720-727]
	Age-Class Separation of Blue-Winged Ducks [pp. 727-735]
	Spring-Staging Ecology of Midcontinent Greater White-Fronted Geese [pp. 736-746]
	Neck Band Loss Rates for Lesser Snow Geese [pp. 747-752]
	Spatial Analysis of Sandhill Crane Nesting Habitat [pp. 752-758]
	Accuracy of Techniques Used to Assign Mourning Dove Age and Gender [pp. 759-765]
	Survival of Female Rio Grande Turkeys during the Reproductive Season [pp. 766-771]
	Genetic Structure of Reintroduced Rio Grande Wild Turkeys in Kansas [pp. 771-775]
	Corn and Sorghum as a Winter Food Source for Ring-Necked Pheasants [pp. 776-784]
	Genetic and Morphological Methods for Gender Identification of Mountain Quail [pp. 785-789]
	Robustness of Survival Estimates from Radio-Telemetry Studies with Uncertain Relocation of Individuals [pp. 790-794]
	Using Monte Carlo Simulation to Evaluate Kernel-Based Home Range Estimators [pp. 794-800]
	Mitigating Elevation-Induced Errors in Satellite Telemetry Locations [pp. 801-808]
	Effects of Exotic Plants on Native Ungulate Use of Habitat [pp. 808-816]
	Fecal Measures of Diet Quality in Wild and Domestic Ruminants [pp. 816-823]
	Differentiating Individuals and Populations of Mule Deer Using DNA [pp. 824-831]
	A Sightability Model for Bighorn Sheep in Canyon Habitats [pp. 832-840]
	Generalized Mark-Sight Population Size Estimation Applied to Colorado Moose [pp. 840-851]
	Estimates of Macropod Density from Line Transect Surveys Relative to Analyst Expertise [pp. 852-857]
	Northern Flying Squirrel Densities in Fir Forests of Northeastern California [pp. 858-866]
	Effect of Group Size on Survival of Relocated Prairie Dogs [pp. 867-874]
	Small Mammal Communities Associated with Pine Plantation Management of Pocosins [pp. 875-881]
	Zinc Phosphide Baits and Prebaiting for Controlling Rats in Hawaiian Sugarcane [pp. 882-889]
	Using Fecal Steroids to Evaluate Reproductive Function in Female Maned Wolves [pp. 889-894]
	Corrigendum: Patterns of Radiocesium Contamination in Eggs of Free-Ranging Wood Ducks [p. 895]
	Book Reviews
	Review: untitled [p. 896]
	Review: untitled [pp. 897-898]
	Review: untitled [pp. 898-899]
	Review: untitled [pp. 899-900]

	Journal News [p. 901]
	Back Matter



