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Karyotype of the Red Fox, Vulpes vulpes L,, in Alaska

Abstracl
The chromosomal number in the rel, fox, V*lpes ralpes L., ltom central Alaska varied from 17 to
39 (2t-1413-5 m). In ceils from bone matrow, macrochromosomes were constant at 34 and
microclromosomes ranged in number from I to 5, per cell, in the one male aod one female
studied. Karyograms from both animals are shown. ThE characteristics of the karvowoe were found
to correslnnd closely to those described in the literature about animals from localliies in lurasia
and in mideastern North America.

lnlroduction

The diploid oumber of chromosomes in the red fo:x, Vulpet oulpet L' has been deter-
mined from animals fron various localities in Eurasia, but not including the arctic and
subarctic regions of Siberia. In Norh America, the geographic origins of animals
studied, when stared, have been wirl-rin the mideastern part of rhe continent. A com-
parison of the chromosomal characteristics of red foxes in northwesternmost North
America seemed desirable, not only because of the great distance separating this region
from those where foxes have been studied previously, but also because the animals
probabty are derived from a population that inhabited Beringia during the last (Viirm)
glacial period. Findings in red foxes from central Alaska are reported here.

Melhods and Malerials
Two foxes, Valpet oul,pet alascenth Meuiam, a male and a female, were captured 5
and 11 km northwest of Fairbanks, respectively. An horu after intraperitoneal injection
of a 0.05 percent solurion of colchicine, matrow was collected from the femur and stern-
um, held 20 minutes in hypo onic sodium citrate, and fixed and stained in acetic o(cein
or in Carnoy's solution and Giemsa blood stain. G-baoding of cbromosomes was ob-
tained following Seabright's (1972) merhod, using typsin and Giemsa stain. The
chromosomes in 100 cells from the male fox and 50 cells from the female were counted,
and idiogams for comparison were prepared from photographs of 8 cells from the ma.le
and 6 from the female. Measurements were recorded of the non-banded complements.
The banded chromosomes were matched by evident patterns. The Y-chromosome was
selected by inspectioo.

Results

Male. (2n-1413-5 m). From 37 to 19 chromosomes wele preseflr, depending on rhe
variable number of microchromosomes. The number of maclocluomosomes was con-
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st^rrt ̂ t 34.In 100 cells, 12 contained 37 chromosomes (l microchromosomes + XY
112 latge autosomes); 81 contained 38 (4 microchromosomes f XY *32); and 7
cells had 39 (5 microchromosomes fXY f 32). The largesr autosomes were about 6pm
in length ( metaphase). The X was identified as submetacentric, about 3pm long (meta-
phase), with indistinct banding. The Y-chromosome was subtelocentrig and riot marked-
ly different from some oI the microchromosomes. Four of the latter appeared to be sub-
telo- to acrocentic, but when five were present in the complement, the odd one had
the appealance of a dark dot. G-bands were rtot distinct or bright in the Y nor in the
microchromosomes, but darker areas distally on the long arms were sometimes noted
in the best preparations. G-banded chromoso,mes from dre male are shown in Figure 1.

X& l - '

I  J  { . '
t l  l t -  l l  I :

I f
t r f

6 - t 3
,&  x? ,  $*  xXx x  t ,  & *

r
} } t

X Y, 4 - 1 6 M i c r o .

ut*. t. 
!;r.f;:-Llljjd 

chtomosomes ol V. ox.lpet, male, central Alaska 2n-_i4+4 micro-

Female. (2n-3413-5 m). As in the male, the diploid number ranged ftorD 37 to
39, with the macrochfomosomes constant ar 34. In 50 cells, 4 contained 37 chromosomes
(3 microchromosomes fXX f 32); 41 corLtailrcd. 38 (4 microchromosomes fXX
* 32); ad 5 cells had 39 (5 microchromosomes f XX f 32). Figure 2 shows the
chromosomes from one cell with 39 cfuomosomes; the 32 large aurosomes have been
atranged in tfuee groups, lmir-numbers 1-5 with arm-ratios ranging from 1.01 ro 1.50,
num em 6-13 with ratios of 1.51 to 2.20, and numbers 14-16 with ratios from 2.70 to
2.90. The arm-ratio of X ranged from 1.60 to 1.80. For conveniencg the karyogram
follows the arraogement adopted by Lh et al. (1972) .

Discussion

Comparisoo of our findings with those of Gustavsson ( 19&), Moore and llder ( 1965 ) ,
Gustavsson and Sundt (1%7), Sasaki e, al. (1968), Vogt and Arakaki (1971), Low
and Benirschke (1972), ad Renzoni arrd Omod€o (1972), and with the quinacrine
fluotescent karyogams published by Lit\ e, al. (1972), indicates that karyotypic dif-
ferences among the macrochromosomes are slight and probably reflect methods of ptep
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aration. Our as well as thar of Lin er al, (1972) would correspond closely
to a rearrangement of the karyogram of V, aul,pe: from Iran published by Hsu and
Benirschke (1974). Evidendy V. aulpet littcltding V. futba ( Desmarest) I has a dip-
loid number of 34 macrochromorcmes plus a variable number of microchrornosomes,
with rhe rotal connr ranging from j4 co 40-4L
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Figute 2. Chfomosomes of V. talbet,

Giemsa blood stain-

M!cro .
female, central Alaska: 2n=34 15 microchromosomes.

The major differences in karyotype are related to the number o{ microchromosornes
present, but since such elements have been found to vary in most red fo:<es (within as
well as among individuals) from localities widely seprated gmgraphically, this, too, is
a consrant karyotypic character of the species. The significance of the microchromosomes
and their variance is unknown. Rather than being io the process of elimination from rhe
genome, as was suggested by Gustavss.n and Sundt (1967), the microchromosomes
may exerr a positive influence (Renzoni and Omodeo, 1972). Ward et dt, (j,972) su€_
gested thar the number of micro,elements may be positively correlated with size and
vitality of the individual. The foxes that qre studied were collected at a time of reld-
rively high species population density in cenual Alaska.

V..tulpet rs one of several species of mamrnals of p.laeatctic origin that first ap_
peared in Norh America du-ting the penultimate (Riss/Saale) glaciaL pedod (Kurt6n,
1966; Rausch, 7977).Its status as a holarctic sp,ecies, established on macomorphologic
grounds by Churcher ( 1959) and others, is supg>rted by the karyologic data.
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