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Abstract

Arabian red fox den density, occupation rates, and habitat preference was investigated
within the Dubai Desert Conservation Reserve. A total of 168 dens were located, of
which only 64 were active. Dens sites were mainly established in sandy plains with
predominance of Leptadenia pyrotecnica (order: family), with low human disturbance.
A single camera trap was used on a rotational basis at six different dens to provide
further insight into den utilization by Arabian fox.

Introduction

The Arabian red fox (Vulpes vulpes arabica) is a sub-species of the European red fox
and belongs to the canid family which is compromised of foxes, wolves, jackals and
dogs. Red foxes and grey wolves have the most extensive natural range of any land
mammal (with the exception of humans and perhaps some rodents). Red foxes are the
only canid present on five continents, and recorded in a total of 83 countries (Sillero-
Zubiri et. al 2004).

The species Vulpes vulpes is a medium-sized canid and the largest fox in the genus
Vulpes. Adult head and body length may range from 455-900mm, tail length from 300-
555mm and body weight from 3-14kg, with males generally being larger than females
(Nowak 1991). It is substantially smaller in the Middle East deserts (Macdonald et al.
1999) than in Europe.

Red foxes are adaptable and opportunistic omnivores, with a diet ranging from
invertebrates (e.g. earthworms and beetles) to mammals and birds including game birds,
and fruits (Macdonald 2000).

Mating occurs between December and February in the United Arab Emirates and at this
time they are extremely vocal, this is however an Arabian Peninsula behaviour and may
change according to location (Voigt and Macdonald 1984). Underground dens are
needed to shelter cubs while they are very young. The size of the den depends on the
type of habitat and group size (Bell 2010). The den entrance can be either a single
entrance or a multiple entrance. The dens which are utilised in the D.D.C.R are
recognised by there size, other species that have burrows in the area are the Uromastyx
ageyptia leptieni (order: family) which are a lot smaller and have a more oval shape
which are only found on gravel plains. The identification of dens was also done with
the use of camera traps.

Dens of fox are commonly located under slabs of rock or dug at the base of trees or
bushes (IUCN).

In United Arab Emirates, Riippell’s Foxes occur in a variety of desert habitats including
sand sheets, sand dunes, gravel plains, and inter-dune sabkhas (Murdoch et al. 2007),
but little is know about its denning behaviour.

Red foxes are believed to be common in the United Arab Emirates (UAE), where the
Dubai Desert Conservation Reserve (D.D.C.R) represent a relatively large landscape.



This is the first systematic study on den ecology of red foxes in the D.D.C.R. The
purpose of this study is to bring up information on the Arabian red fox den density,
occupation rates, and habitat preference in desert environment within the Dubai Desert
Conservation Reserve.

Study area

The study area is located on the Dubai Desert Conservation Reserve (D.D.C.R), in the
Dubai Emirate. The reserve is located 65km outside of Dubai city, between Margham
and Al Faqah, on the E66. It comprises an area of 225 squared kilometres, 4.7% of the
Dubai Emirate. Five different habitat types may be found in the area, rock outcrops,
shifting dunes, vegetated dunes, gravel plains and sandy plains. The D.D.C.R was
established in 2003, with domestic livestock present in the area until the end of 2008. At
the core of the D.D.C.R is the Al Maha Reserve, which was established earlier in 1999,
and in this core area all the domestic livestock was excluded from inception (Simkins
2009).

Methodology

The study took place from August 2010 to February 2011 between 08:00H and 12:00H.
The use of a recent satellite image of the reserve (IKIONOS 2008) enabled the
classification of habitats: rocky outcrops, shifting dunes, vegetated dunes, gravel plains
and sandy plains.

Ground surveys were conducted throughout the reserve to locate den sites of Arabian
foxes. Surveys are labour intensive and required the coverage of a large area, so a Rhino
ATV was used to locate the dens, after which a more detailed survey was carried out on
foot.

Once a fox den was located, coordinates were taken using GPS, and it was classified as
active or inactive based on signs of fox activity (tracks, fresh faeces, etc.).

A digital camera was used to photograph each and every den found irrespective of the
status, to help at a later stage to estimate habitat preference. Each den was also
numbered so it was possible to go back to any particular den to retrieve additional
information if necessary.

Dens were often dug under a particular plant species that was readily identified to verify
potential association.

All den locations were downloaded onto Arc Map 9.3 (ESRI) as part of the mapping of
the dens sites. A single infra-red camera trap was deployed at selected active dens to
record photographs and video footage of activity in and around the den site. The camera
trap would be left at each den site for a period of 28 days, 14 of those days the trap
would be on photographic mode. After this period, the working mode would be
switched to video for an additional 14 days.

Three months after the survey each recorded den was revisited to check the status of all
the dens and verify whether changes have taken place.

Results and discussion
During the first survey the total number of dens found on the D.D.C.R were 156, of

which 56 were active and 100 were inactive. While revisiting the sites a total of 168
dens were located of which 64 were active dens and 104 were inactive.



Fifty five percent of the dens were located at the base of Leptadenia pyrotechnica
(fire/broom bush), 23% under Heliotropium kotschyi, 14 % under Haloxylon
salicornicum, 7% on gravel plains and 1% in the side of sand banks.

It is possible that the complicated root system of Leptadenia pyrotechnica may favour
the stability of the dens, and that would be the reason why Arabian foxes prefer a den
supported by the species’ root. The fact that the presence of roots may be a decisive
factor for denning is supported by the few dens recorded on gravel plans or sand banks
free of roots. Arabian foxes would prefer to have the additional stability provided by
roots, and cover provided by plants, rather than the exposed habitats found in open
gravel plains and sand banks.

Fox dens are concentrated on sandy plains, the dens which are found in the side of bank
and on gravel plains only represent eight percent of the dens found on the reserve. As
long as those plains have vegetated dunes either around the plains, or parallel to the
plains, or in very close proximity to the plains.

The sandy dunes had no denning activity. Sand does not provide a good substrate to
support a den, probably collapsing during excavation or soon after it.

With the use of the camera trap, it was found that any disturbance around the den such
as those provoked by the investigators by setting up a camera trap, or walking around
the den site, would induce the flight of the animal this happened on eight occasions
while setting up the camera trap at active dens (Bell 2010), and such reaction to
disturbance has also been observed elsewhere (Dragesco-Joffe 1993). The majority of
dens would be in areas with the least disturbances. In the northern part of the reserve
den density was lower due to high traffic from tour operators.

The eastern part of the reserve had a high density of dens with low traffic, where it
concentrated L. pyrotecnica with vegetated dunes, offering protection from the wind
aside from denning substrate.

If a den had not been disturbed, foxes would occupy that den from 2.5 months to 6
months. If a den had collapsed, foxes would abandon the site and would not re-open the
den this was observed seven times during the survey and observed four times regarding
the collapsing of dens (Bell 2010).

Foxes would also relocate to another den when the home den was infested with fleas
this was observed three times (Bell 2010).
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Appendix A — Status of dens at the end of October 2010

Den Status at the end of October2010

|
b

‘ . . Active Dens D Inactive Dens

Appendix B — Status of dens at the end of January 2011

Den Status at the end of January 2011




Appendix C — Preferred Den Location within the D.D.C.R
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Appendix D — Den location within the D.D.C.R

DDCR Fox Survey
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Appendix E — Locations & Status of Dens within the D.D.C.R

id X y status | waypoints
1 55.61261 24.79618 Inactive | DENOO1
2 55.61213 24.79623 Inactive | DEN002
3 55.61213 24.79625 Inactive | DENO0O3
4 55.64336 24.82300 Inactive | DENOO4
5 55.64333 24.82300 Active DENOO5
6 55.64349 24.82320 Active DENOO6
7 55.64484 24.82304 Active DENOO7
8 55.64491 24.82304 Active DENO08
9 55.64508 24.82300 Active DENO09
10 55.64522 24.82313 Active DENO10
11 55.63317 24.75517 Active DENO11
12 55.64555 24.82331 Active DENO12
13 55.64619 24.82336 Inactive | DENO13
14 55.64066 24.80709 Active DENO14
15 55.68207 24.82678 Inactive | DENO15
16 55.64038 24.77592 Inactive | DENO16
17 55.63960 24.77531 Active DENO17
18 55.69302 24.80528 Inactive | DENO18
19 55.70248 24.81013 Active DENO19
20 55.67527 24.83145 Inactive | DENO020
21 55.67411 24.83107 Inactive | DENO021
22 55.69268 24.80575 Active DENO022
23 55.69306 24.80536 Active DENO023
24 55.69304 24.80534 Inactive | DENO024
25 55.63765 24.85598 Inactive | DENO025
26 55.64676 24.87088 Inactive | DENO026
27 55.63791 24.85616 Active DENO027
28 55.64540 24.80582 Inactive | DENO028
29 55.61251 24.79599 Inactive | DENO029
30 55.61253 24.79594 Inactive | DENO30
31 55.61227 24.79599 Inactive | DENO31
32 55.61228 24.79605 Inactive | DENO032
33 55.69284 24.80676 Active DENO33
34 55.63599 24.80674 Inactive | DENO034
35 55.63828 24.80108 Active DENO35
36 55.64093 24.80880 Inactive | DENO36
37 55.62015 24.75486 Inactive | DENO37
38 55.63803 24.80539 Inactive | DENO38
39 55.73140 24.77338 Inactive | DENO039
40 55.70542 24.74647 Active DENO040
41 55.64244 24.82049 Active DENO41
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42 55.71909 24.82199 Inactive | DENO042
43 55.71873 24.81888 Inactive | DENO043
44 55.72101 24.81388 Active DENO44
45 55.71874 24.81797 Active DENO45
46 55.72153 24.80709 Active DENO46
47 55.71381 24.80578 Inactive | DENO047
48 55.72169 24.80611 Active DENO048
49 55.71916 24.80556 Inactive | DENO049
50 55.71957 24.80360 Active DENO50
51 55.71741 24.80182 Inactive | DENO51
52 55.72134 24.79887 Inactive | DENO052
53 55.71771 24.80112 Inactive | DENO53
54 55.72789 24.77976 Active DENO54
55 55.68927 24.83156 Inactive | DENO55
56 55.67598 24.93835 Inactive | DENO56
57 55.67809 24.82581 Active DENO57
58 55.62715 24.75359 Inactive | DENO58
59 55.63698 24.75070 Inactive | DENO59
60 55.64713 24.74550 Inactive | DENO60
61 55.66413 24.74728 Active DENO61
62 55.65076 24.74054 Inactive | DENO062
63 55.65490 24.74022 Inactive | DENO063
64 55.65751 24.74096 Active DENO64
65 55.68838 24.75333 Inactive | DENO65
66 55.68518 24.75740 Active DENO66
67 55.69241 24.75938 Inactive | DENO067
68 55.69169 24.76040 Active DENO068
69 55.67043 24.77884 Active DENO069
70 55.63574 24.79159 Active DENO70
71 55.63501 24.79176 Active DENO71
72 55.63406 24.79147 Inactive | DENO072
73 55.71210 24.77326 Inactive | DENO73
74 55.70938 24.77289 Inactive | DENO074
75 55.70514 24.77315 Inactive | DENO75
76 55.69978 24.77201 Inactive | DENO76
77 55.65718 24.77629 Inactive | DENO77
78 55.64277 24.77621 Active DENO78
79 55.69944 24.84065 Inactive | DENO79
80 55.70166 24.84340 Inactive | DENO8O
81 55.70103 24.84234 Inactive | DENO081
82 55.69995 24.83715 Inactive | DENO082
83 55.70609 24.82125 Inactive | DENO83
84 55.70728 24.82099 Active DENO84
85 55.70495 24.81992 Inactive | DENO85
86 55.70069 24.81102 Active DENO86
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87 55.70211 24.81346 Inactive | DENO087
88 55.70199 24.81538 Inactive | DENO088
89 55.70192 24.81520 Inactive | DENO89
90 55.70266 24.81435 Inactive | DENO0SO
91 55.63670 24.84583 Inactive | DENO091
92 55.63939 24.84390 Inactive | DEN092
93 55.64490 24.84227 Active DENO09S3
94 55.64365 24.85473 Active DEN094
95 55.64349 24.85659 Active DENOS5
96 55.64386 24.85659 Active DENO096
97 55.64364 24.85682 Active DENO097
98 55.64326 24.85697 Active DENO09S8
99 55.64344 24.85705 Active DENO099
100 55.64341 24.85715 Inactive | DEN100
101 55.64204 24.85740 Active DEN101
102 55.64744 24.85881 Active DEN102
103 55.65885 24.85479 Inactive | DEN103
104 55.65909 24.85481 Inactive | DEN104
105 55.65902 24.85451 Active DEN105
106 55.65270 24.83944 Active DEN106
107 55.68506 24.85063 Active DEN107
108 55.68479 24.84094 Active DEN108
109 55.64388 24.85995 Inactive | DEN109
110 55.70457 24.85113 Inactive | DEN110
111 55.70193 24.85528 Active DEN111
112 55.70059 24.85383 Inactive | DEN112
113 55.70184 24.86982 Inactive | DEN113
114 55.68233 24.85722 Inactive | DEN114
115 55.68234 24.85715 Inactive | DEN115
116 55.68084 24.85575 Inactive | DEN116
117 55.70135 24.85020 Active DEN117
118 55.68171 24.88161 Inactive | DEN118
119 55.63949 24.77506 Active DEN119
120 55.68031 24.92766 Inactive | DEN120
121 55.67823 24.92930 Inactive | DEN121
122 55.67980 24.92966 Active DEN122
123 55.68036 24.93003 Inactive | DEN123
124 55.68080 24.93018 Active DEN124
125 55.68077 24.93069 Inactive | DEN125
126 55.68046 24.93076 Inactive | DEN126
127 55.67920 24.93056 Active DEN127
128 55.67896 2493053 Inactive | DEN128
129 55.67807 24.93008 Inactive | DEN129
130 55.67768 24.93080 Active DEN130
131 55.67938 24.93195 Inactive | DEN131
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132 55.68009 24.93255 Active DEN132
133 55.67989 24.93254 Inactive | DEN133
134 55.67724 24.93163 Active DEN134
135 55.67777 24.93190 Inactive | DEN135
136 55.67854 24.93337 Inactive | DEN136
137 55.68710 24.84721 Active DEN137
138 55.65265 24.77107 Active DEN138
139 55.66290 2498143 Inactive | DEN139
140 55.66285 24.98143 Inactive | DEN140
141 55.66249 2498233 Inactive | DEN141
142 55.66296 24.98074 Active DEN142
143 55.66298 24.98077 Inactive | DEN143
144 55.65973 2491734 Inactive | DEN144
145 55.66693 24.92136 Active DEN145
146 55.66699 2492144 Inactive | DEN146
147 55.66620 24.92170 Active DEN147
148 55.66141 24.93747 Inactive | DEN148
149 55.66146 2493861 Inactive | DEN149
150 55.60829 24.88453 Active DEN150
151 55.60551 24.88090 Inactive | DEN151
152 55.58337 24.87457 Inactive | DEN152
153 55.59849 24.86057 Inactive | DEN153
154 55.68476 24.84918 Inactive | DEN154
155 55.70058 24.84980 Inactive | DEN155
156 55.61601 24.79593 Inactive | DEN156
157 55.62732 24.79811 Active DEN157
158 55.64376 24.82282 Inactive | DEN158
159 55.64369 24.75012 Active DEN159
160 55.64525 24.75044 Active DEN160
161 55.64533 24.75041 Inactive | DEN161
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