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CURRENT STATUS OF DEER FENCING IN THE NORTHEAST
by Mark R. Ellingwood ,° Jay B. McAninch and Michael J. Fargione
Institute of Ecosystem Studies, The New York Botanical Garden

Millbrook, New York 12545

ABSTRACT
The recent development of high

tensile electric fencing for controlling
deer damage has led to the installation
of these fence designs throughout the
Northeast. In May 1984. 55 surveys were
sent to individuals in 10 states who
were known to have recently construc-
ted deer fences. Sixty-seven percent of
the surveys were returned and a variety
of fence-related data were generated.
These include information on deer
damage, a general description of fence
designs being utilized, information
concerning fence voltage, data on fence
maintenance and several questions on
fence performance, owner satisfaction,
and the cost/benefits of deer damage
control. The majority of fences in this
study were either 5-strand vertical
(40%) or 7-strand slant (33%). Slanted
fences enclosed more acreage and longer
rotational crops than vertical fences.
Most fence owners indicated that
maintenance activities were routinely
carried out and that fence performance
was excellent. However, the majority of
fence owners reported that deer penetra-
tion did occur. The results of the
survey contradicted, to some extent,
data and field observations collected by
the authors in southeastern New York
over the past five years. An unpublish-
ed study of 12 high-tensile fences, most
of which were also reported on in the
survey, revealed significant differences
in wire tension, bottom wire height, and
voltage between and within these
fences. This study indicates that many
fences are actually in poor operating
condition and are in need of better
maintenance. Possible reasons for the
widespread owner satisfaction with
fences which appear to be operating at
below-optimum levels are discussed.

^Current address: Connecticut Department
of Environmental Protection, North
Franklin, CT 06254.

INTRODUCTION
Until recently, fencing recommenda-

tions for deer damage control emphasized
woven wire fences and considered
electric fences unreliable and ineffi-
cient (Caslick and Decker, 1979).
Technological developments in the
fencing industry and recent advances
in research on fences to control deer
have resulted in several new electric
fence designs (McAninch, 1980). The use
of low impedance, high voltage energi-
zers and high tensile wire in fencing
systems has reduced costs of fence
installation and maintenance while
providing effective deer damage control
(Brenneman, 1983; McAninch et al., 1983;
Palmer et al. , 1983).

The growth in popularity of high
tensile electric deer fencing has led to
the installation of these designs
throughout the Northeast. Unfortunate-
ly, after the initial installation,
little effort has been made to monitor
the performance of these fences.

This study was designed to determine
the status of high tensile, electric
fences recently constructed in the
Northeast and to contrast the responses
of owners concerning fence condition
against fence evaluations conducted in
the field.

We acknowledge the contributions of
Carol Dowden, Raymond Winchcombe. Robert
Mungari, Julie Morgan and the fence-
owners who participated in the project.
This project was a contribution to the
program of the Institute of Ecosystem
Studies, the New York Botanical Garden.
Financial support was provided by the
New York Department of Agriculture and
Markets.

METHODS
In May 1984, surveys were sent to 55

individuals in 10 states who were known
to have recently invested in deer
fencing. These individuals were
identified from mailing lists provided
by fencing companies in the eastern
United States, and through lists
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obtained by various groups. Thirty-
seven (67%) of the surveys were returned
and a variety of fence-related data were
generated. Each survey consisted of 31
multiple choice questions. These
included a general description of the
fence and crops protected, as well as
data on voltage, wire tension and
vegetation control, data on maintenance
practices and information on deer
damage, fence performance, owner
satisfaction and the cost/benefits
of deer damage control. Survey results
were summarized to allow for a contrast
between popular fence designs.

RESULTS
Analysis revealed that 72% of the

respondents to this survey had a single
deer fence, while 19% owned a second
fence. The majority of the 36 fences
reported in this study were either
5-strand vertical (N=14) or 7-strand
slanted (N=12) designs. Only 2 respon-
dents reported constructing 6-8-foot
woven-wire fences. One-half of the
slanted fences were locatd in New York,
while 57% of the vertical fences were
concentrated in Pennsylvania. All
fences were built between 1978 and 1983,
with 38% and 29% being constructed in
1980 and 1982, respectively (Figure 1).
Over 54% of the respondents indicated
they had built their own fences.

Most fences (54%) ranged from 1000 to
5000 feet in length. The majority (71%)
protected areas of 50 acres or less.
Most vertical fences (58%) enclosed 10
or less acres, while most slanted fences
(50%) surrounded 11 to 50 acres (Figure
2). Sixty percent of the slanted fences
were established to protect fruit trees,
while vertical fences were about equally
distributed among fruit trees, vege-
tables, and forage crops (Figure 3).

Respondents chose to use plug-in
chargers on 100% of the slanted fences
and on 64% of the vertical fences. The
remaining vertical fences were electri-
fied, using battery-operated chargers.

Regular structural maintenance checks
were reportedly conducted at least once
each month by 84% of the respondents.
Similarly, 73% of the fence owners
reportedly checked line voltages 1 or
more times each month (Figure 4). An

equal number of vertical fence owners
checked voltage levels using digital and
light voltmetprs, while slanted fence
owners used digital meters almost
exclusively (92%). Fifty-nine percent
of reported fence problems were elec-
trically related. Seasonal wire tension
adjustments were reportedly made to 64%
of the vertical fences and 92% of the
slanted fences.

Herbicides were used exclusively to
control fence-line vegetation by 43% and
33% of vertical fence and slanted fence
owners, respectively. The remaining
respondents controlled vegetation by
mowing, hand cutting, or a combination
of methods (Figure 5). Most vertical
fences (50%) received 2 herbicide
applications annually, with 33% of the
applications occurring during spring and
summer and 25% during spring and fall.
By contrast, the majority of slanted
fences (58%) received a single herbicide
application, usually during the spring
(45%). The success of herbicide
applications was rated good by 57% of
the owners of vertical fences and by 75%
of the slanted fence owners. Herbicide
applications were rated to provide
excellent vegetation control by 21% of
the vertical fence owners and 8% of the
slanted fence owners.

Owners of both vertical and slanted
fences reported a wide range of deer
damage prior to fencing (Figures 6 and
7). After fence construction, less than
1% damage was noted in 42% of the
slanted fences (Figure 6), as compared
with comparable damage in 8% of the
vertical fences (Figure 7). All fence
designs resulted in less than 25% of the
enclosed crops being damaged. Deer
penetrations were reported for both
fence designs (Figure 8), with the
majority (5f>%) occurring during the
winter.

Seventy-five percent of the slanted
fence owners and 64% of the vertical
fence owners reported fence performance
to be excellent (Figure 9). Almost 80%
oF all fence owners felt their fences
would pay for themselves in I to 3
years, while 100% of high-tensile fence
owners indicated they would not hesitate
to invest in deer fencing again. Most
respondents (42%) would choose the
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slanted 7-strand design for additional
fencing. If necessary, 35% of the
owners would invest in a 5-strand
vertical fence, while 13% would use a
6-strand vertical fence, if available.

UJ 90H

u. 70-
u.
o so-
O 50
<
g 40
gso
g20
°- 10

11978 1979 1880 1881 1982 1983

YEAR OF CONSTRUCTION
g 1. CSsnssolcay off tootallation ot SOCEOO iropoirtcd in

100
Uj 0O.

2 80
OT 70-

IU50
< 40^ I

Ui
UJ
rrt -
»-
D
rru.

V)
U.J
- i
m
<

aUJ
>

• 5-STRAKD VERTICAL

0 7-STRAND SLANTED

P&garG 3 . PrajpsTtfl-onsato coo of 3-otirastja vort ieol csd
7—otrocrf o Ion tod ITOECGD in pirotcctiEg voriomo ctr®po oo
reported by_KotrthQaofc fQEco

®j90-

7— OfcffOCSfl

1 i
7-STRAND SLANTED

Ik
1-10 >H0=60 >50-100 >100

OF ACRES ENCLOSED
by $-oitt?C3afl ^Qfft4eol corfl

ffOffiEQO QO ffGpOHTttCafl fc>7 C»fftt3QO(t ffOE

1I
D VOLTAGE

0 FEWCE STRUCTURE

n JEL

O
(0

OF MADsmEMAWCe
ft. Wco fn-o^coccy of voltogo IOTQI ffoeco

ffomro

182



100-|
uj 80
|

40-

10
1

HERBICIDE

I I 5-STRAND VERTICAL

T7A 7-STRAND SLANTED

MOW
HAND-CUT

COMBINATION

VEGETATION CONTROL METHOD
PiQUiro 5* Tlio pffoportiotaoto uoo of diffarent veg
eoatirol cotfcodo on S-otraffid vortical oral 7-otrancd
gcoteoo oo roportod by CSorthaoot fonco ownorp.

100"

co 90
O QQ.

i 70-
O 60-
LU en .
CD O U

H 40"
Z
LU 30-
O
X on.
^ !n10

////
////

////
'///
///
/ / s

• 5-STRAND
VERTICAL

£ 2 7-STRAND
SLANTED

'YVA
YES NO

PENETRATION BY DEER
figure B. Proportion of S-otrand vertical and 7-otrascd
o Ian tod f cite a a psnetrotod by door oo ro ported by Rartfitoaot
tetbee otmero.

100n
«100i

rI !

• BEFORE FENCING

^hVTEft. FENCING

I—|

n
<1 1-25 26-50 51-75 76-100

PERCENTAGE OF CROPS DAMAGED
Pigniro S. Porcontncja of cropo dr-yigetl before and after
famcina; oo roportod by 7-otraad olqntad fsnre otmero.

•
z
r>w

b
C3

P
E

R
i

SO-

80-

70-

60-

50

40-

30

20-

10

1

i

•

n

BEFORE FENCING

AFTER FENCING

1—1

n
^ 1 H-25 26-50 51-75 76-100

PERCENTAGE OF CROPS DAMAGED
7. Porecatoao of cropa dcrtoged before aad alter

oo reported by S-otrand pertxcal lance otmeto.

o
LU
Lt-

LL.

o
II1

1T
A

G
I

<c

O
CC
LU

80

70

60

40

30

20

10-1

• 5-STRAND VERTICAL

7-STRAND SLANTED

1
POOR FAIR GOOD EXCELLENT

FENCE PERFORMANCE
Figure S. ParforDajtcQ ratlngo by CorUtooot tccso oc^oro ot
3-otra«d vertical and 7-otramJ planted ffoBcCQO.

DISCUSSION
This study found that many new deer

fences have been constructed in the
Northeast and nearly all were high-
tensile, electric designs. As expected
tho survey revealed that 5-strand
vertical and 7-strand slanted fences
were the most common types, with several
variations of vertical fencing composed
of additional wires also reported.
Slanted fences enclosed larger acreages
than most vertical fences and were used
more frequently on long rotation crops
such as apples.

Maintenance activities were reported-
ly performed regularly by nearly all
fence owners. Vegetation control,
voltage, and wire tension appeared to be
maintained at recommended levels. All
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high-tensile fence owners reported
satisfactory results and a willingness
to reinvest in high-tensile fencing.

The data from this study sugges-
ted that fences in the Northeast were
managed well. For comparison, we
conducted an independent study of 12
high-tensile fences, most of which were
reported on in this survey. The fences
were located in southeastern New York
and were rated for adherence to design
specifications, wire tension, and
electrical system performance. Adher-
ence to design specifications was
approximated, using bottom wire height
measurements.

Maximum bottom wire height measure-
ments were significantly different
between and within fences (p < .0001) .
Nearly 25% of the sections (area between
adjacent line stations and/or anchor
points) of all fences evaluated had at
least 1 potential deer penetration
point. Maximum bottom wire heights were
highly variable, usually exceeded
recommended heights. and were recorded
as high as 69 cm. Clearly, deviations
from recommended wire heights that could
and likely have allowed deer penetra-
tions were both common and potentially
costly.

Significant differences (p < .0001)
in wire tension existed between and
within the 12 high-tensile wire fences.
Mean tension values ranged from .8 kg to
3.7 kg, while the recommended tension
has been h.5 kg. Mean wire tension was
less than 2.0 kg on 6 of the 12 fences
evaluated and had resulted in greater
wire spacings. These gaps were observed
to increase the potential for deer
penetrations and the likelihood of
electrical problems.

Fence voltage differed between
charger types and differed within fences
charged by a single energizer . All but
1 fence powered by a standard charger
had fair to excellent voltage, while all
but 1 bi-polar-powered fence had good to
excellent voltage.

In summary, the results of the study
briefly outlined above and additional
field observations by the authors
contradicted the survey results and
would warrant the conclusion that most
fences appeared in poor operating

condition and were in need of better
maintenance.

The high level of fence owner
satisfaction reported in the survey
could have reflected a reluctance
to admit damage following control
expenditures, failure to accurately
detect damage, satisfaction with
observed damage rates that (from their
experience) do not jeopardize anticipa-
ted tree growth and development. or the
failure of owners to understand high-
tensile electric fence concepts well
enough to assess the operating condition
of their fences. Regardless of the
cause, high-tensile, electric fences
have been installed readily by North-
eastern farmers and. although high
tolerance to damage has been documented,
satisfaction has been nearly unilater-
al . Farmers should be reminded that
high-tensile fences are composed of many
interrelated components that function in
concert with one another, and that the
failure of one component adversely
affects the entire fence. Finally,
continued monitoring of the status of
fencing for deer damage control will
hopefully result in improved fence
maintenance by farmers and thus increase
the likelihood for high-tensile electric
fences to return the, highest possible
benefits.
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