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Advances in New Zealand mammalogy 1990-2000: Deer
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FAMILY CERVIDAE

The cervids are now considered to consist of a complex group of about 57 species and almost
200 subspecies (Whitehead 1993). Two subfamilies (Cervinae and Odocoilinae) are present
in New Zealand.

Subfamily Cervinae

The rapid expansion of deer farming in recent decades has stimulated frequent introductions
of new genetic material, either as live animals or as frozen semen (Pearse & Goosen 1999).
This has produced a blurring of taxonomic boundaries, a process that is likely to be hastened
by deliberate hybridisation between species, e.g. between red and Pere David's deer (see
below) and between red and sambar deer (Muir et al. 1997), and by inadvertent hybridisation
between supposedly distinct species in captivity (e.g., red and rusa deer on some Australian
deer farms: P. F. Fennessy cited in Asher et al. 1999).

During 1984 and 1985, 77 Pere David's deer (Elaphurus davidianus) were imported into
New Zealand as prospective farm stock (Asher et al. 1988). Most died from malignant
catarrhal fever (Orr & Mackintosh 1988). Only about 20 of their descendants survive, at Mt
Hutt Station, Canterbury (D. Hood pers. comm. 2000). Although karyotypically similar to
red deer (i.e., 2n = 68), Pere David's deer are 50-60% larger than red deer, and have
considerably larger hooves, a longer tail, and antlers that characteristically appear to grow
backwards. Pere David's deer are long-day (summer) breeders, whereas red deer are short-
day (autumn) breeders. Gestation in Pere David's deer is 283 days (Wemmer et al. 1989),
about 50 days longer than red deer. Despite the large genetic distance between Pere David's
deer and red deer (Tate et al. 1992), hybridisation between the two species was achieved by
artificial insemination (Asher et al. 1988; Fenessy & Mackintosh 1992). Between 1986 and
1991, 16 Fj hybrid calves were produced, and these were in turn used to produce over 400
maternal backcross calves (i.e., 25% Pere David, 75% red deer) that have proven to be
extremely valuable in mapping the red deer genome (Tate et al. 1997). However, maintaining
these populations of hybrids has proven difficult, so they are unlikely to be incorporated into
the New Zealand farmed deer population. Remaining Y\ and backcross hybrids are almost
wholly confined to research facilities.
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Genus Cervus

Electrophoretic analysis suggests that the genus Cervus could be split into two clades, with
red deer, wapiti, and sika in one clade, and sambar and rusa in another (Emerson & Tate
1993). There appears to be a close relationship between the red-wapiti-sika clade and Pere
David's deer, whereas the sambar-rusa clade appears to be closer to the genera Dama and
Axis (Emerson & Tate 1993).

38. RED DEER

Cervus elaphus scoticus Lonnberg, 1906

This section summarises information and research on wild red deer in New Zealand during
the late 1980s and the 1990s, and on deer generally. The large research effort aimed at
improving husbandry and performance of deer as livestock is touched on only briefly, but
that literature can be accessed via the proceedings of the annual Deer Branch course for
veterinarians that is run by the New Zealand Veterinary Association (e.g., Pearse & Goosen
1999).

Measurements

Groups of red deer faecal pellets in the Hauhungaroa Range contained an average of 103
pellets per group (range 18-359, n = 876), considerably higher than previously published
values for red deer and other cervids (KWF and GN unpubl.). Mean dry weight of individual
pellets was 0.308 ± 0.006 g, and for groups was 30.94 ± 0.96 g. When combined with
digestibility data for red deer on natural forages (45-60%; Fraser & Gordon 1997) and the
defecation rate of 12.5 groups/deer/day that has historically been used to estimate deer
numbers in New Zealand (e.g., Nugent et al. 1987), these data suggest forage intake rates of
less than 1 kg of dry matter per day, well below measured intake rates (Fraser & Gordon
1997). The inference is that red deer defecation rates in New Zealand are higher than
previously assumed. Nugent et al. (1997) therefore used 22.5 groups/deer/day, based on a
Scottish study (Ratcliffe 1987).

Table 1 Measurements of adult (>2 years) red deer1 from the northern Ruahine Range (GN
unpubl. data) in autumn 1994; the total weight includes rumen contents.

Male (n = 14) Female (n = 42)

Measurement

Total weight (kg)
Head (kg)
Hocks (kg)
Heart, lungs, liver (kg)
Alimentary tract (kg)
Carcass weight (kg)
Total length (mm)
Girth (mm)
Jaw length - tip to heel (mm)

Mean

102.7
5.4
2.2
5.2

20.7
69.1

178.9
114.9
275.6

SD

14.8
1.2
0.6
0.6
3.9

11.5
13.1
6.6

13.3

Mean

75.1
3.4
1.6
4.0

18.0
48.1

170.2
104.9
254.6

SD

8.3
0.6

10.3
1.0
3.4
7.5
8.6
4.9

10.9

1 These deer were part of a sample of 128 deer shot during a survey of bovine tuberculosis (Nugent &
Mackereth 1996).
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Weights and measurements of wild red deer from the Ruahine Range are given in Table 1,
and of farmed red deer by Kay (1985).

Growth curves fitted to measurements of jaw size of red, sika and fallow deer have been
used to produce equations predicting, for each sex, average jaw length at any given age
(Table 2). The ratio of actual to predicted jaw size indicates the age-and-sex standardised size
(Frampton & Nugent 1992).

Variation

Ongoing importation of new genotypes continues to broaden the genetic base of New
Zealand's red deer populations. Recent introductions have included eastern European red
deer and all the principal strains of North American wapiti. Within the commercial deer
farming industry, cross-breeding between red deer and wapiti is a common stock-improvement
practice (Pearse & Goosen 1999). With numerous deliberate releases and accidental escapes
of farmed deer into the wild (Fraser et al. 2000), it is inevitable that the genetic composition
of wild red deer in New Zealand will gradually be modified.

There has been a progressive increase in the body size of successive cohorts of deer taken
from the Tararua Range between 1976 and 1996, which Lentle et al. (2000) attribute to a
decline in deer density.

History of colonisation

The recent resurgence in assisted spread of deer documented by Fraser et al. (2000) has
revived a practice not seen since early in the twentieth century. Consequently, all deer species
appear to be colonising new areas, particularly red (82 new populations), fallow (42), and

Table 2 Growth curves developed for standardising deer jaw lengths' for age and sex in
New Zealand. For the Blue Mountains, Kaimanawa, and Pureora studies, the first term in the
Weibull equations represents the asymptotic total jaw length size of adult deer. Age is in
years.

Species & source Sex Growth curve (Y = jaw length in mm)

Heel-to-tip length:
Blue Mts fallow deer 2 M Y = 228.6 ( 1 - e H - « W " " > )

F Y = 192.9 (i-e (-'- ra ("ge) 'a447))
Pureora red deer 3 M y = 295.7 ( 1 - e (04<1(«"ll4sn>)

F Y = 269.8 (1 - e (-°-5"(a8e)'nm))
Kaimanawa sika deer4 M Y = 218.5 (1 - eH1 •"|ase)"0440>)

F Y = 207.4(1 _el-(l"7(age) (U82))
Hinge-to-tip length:
South Westland red deer ' M Y = 222.6+51.4 (/nage)-5.23(/nage)2 -1.26(/ i iage)'

F Y = 217.7+58.2 (/"age)-23M(ln age)2 +4.03(7;/age)1

Tararua red deer'' M Y = 227.5+2.51 (/°age)+4.68(//7'age)2+7.12(//;age)1

F Y = 217.1+2.18 (/age)+4.26(/" age)2+6.33(/° age)3

Pureora red deer ' M y = 307.2 ( 1 - e HI4Ma8cr04l)4))
F Y = 277.3 (i_eHi.-w(»ge)Mi.5(»))

Kaimanawa sika deer4 M Y = 2 2 2 . 6 ( l - e l"°w (asel"M25))
F Y = 209^5 (I - e (""-M |ase)" "-42l)))

1 See Fraser & Sweetapple (1993) for a description of the two measurements of jaw length.2 Nugent &
Frampton (1994); ' Fraser (1996a);4 Fraser & Speedy (1997); 5 Challies (1978); *' Lentle et al. (2000).


