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The function of the dewclaw
in the Scandinavian red fox (Vulpes vulpes)

Jan K. A. Englund

ABSTRACT. In foxes, Vulpes vulpes, the dewclaw sits on the forelimb a bit up from the ground. It is usually
thought to be functionless. The length of metacarpal 1 and metacarpal 3, as well as the relation between
them (Mc1 / Mc3), increases northwards from Denmark to northern Sweden. If it were the same physio-
logical system regulating the growth of all the metacarpal bones, they would increase at the same ratio and
the long metacarpal 3 (43—64 mm) would therefore increase northwards in absolute length more than the
shorter metacarpal 1 (13—20 mm). In this case the dewclaw in northern foxes would be set higher above the
ground than in southern ones. If measured as a percentage, however, the mean length of metacarpal 1 shows
a larger increase northwards than that of the other metacarpal bones. The tip of the nail of the dewclaw in
foxes is shown to be 12—15 mm above the ground in all areas in Scandinavia, and the dewclaw is therefore
considered to have an important function. It is believed to increase the effectiveness of hunting voles, when
the dewclaws will hit the back of the prey.
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O dbyHKUUM nepBOro nanbua nepegHe KOHEYHOCTHU
y CKaHAMHaBCKOM 0O0blikHOBEeHHOM nucuubl (Vulpes vulpes)

A.K.O. QurnyHp

PE3IOME. V nucur ykopodeHHBIH (pyANMEHTapHBIN ) IEPBBIN IaJIell PACTION0KEH Ha ITepeJHel KOHSYHOCTH
BBIIIIE OCTAJIBHBIX MAIBLEB U HE JOCTAET A0 3eMIHU. [IpUHATO cunTaTh, YTO OH HE HECET (PYHKIIMOHAIBHOMN
Harpy3ku. [[nuHa nepBoil U TpeThell MeTakapHalbHbIX KOCTEH, KaK U BEJIMYMHA OTHOUICHUS MEK]ly HUMHU
(Mc1/Mc3) Bo3pactarot B HanpasiieHuu ot Jlanuu k ceepHoit LIBeruu. Ecii ObI pocT Bcex MeTakapmaib-
HBIX KOCTEH PEeTyIMpOBaJICSI OJTHUM U TEM K€ (PM3HOJIOTHYECKUM MEXaHH3MOM, TO X aOCOJIIOTHAS JIJIMHA
YBEIMYMBAIACH OBl PABHO MPOIIOPUHUOHAIBHO, U JuinHHAS Mc3 (43—64 MM) ymmHsuIach ObI B CEBEPHOM
HaIpaBJICHUU 3HAUHTENbHee, 9eM Oonee kKopotkas Mcl (13-20 mm). B a3Tom ciydae mepBrIii manen y ce-
BEPHBIX JIMCUI] OKA3aJICSI ObI PACIOI0KEHHBIM BBIIIE HaJl TOBEPXHOCTHIO 3€MIIM, YEM Y FOXKHBIX. Eciu ke
BBIPA3UTh YBEIMYCHHUE JUTMHBI B MPOIICHTAX, TO OKAXKETCA, YTO CpeAHsasa [nmuHa Mcl Bo3pacTaer k ceBepy
Oouibllle, YeM JUIMHA JIPYTUX METaKaphnaibHbIX KocTed. COrJIaCHO HOJIyYeHHBIM JaHHBIM, KOHEI[ KOTTS
MIEPBOTO Majblla HAXOANUTCS Ha PacCTOSTHUU 12—15 MM OT MOBEPXHOCTH 3EMJIH Yy JIMCHUI] BO BCEX 00JIACTSIX
CkannmHaBuu. BeposTHO, epBbIil masen HeceT BaKHYI0 (PyHKIMOHAIBHYIO HArpy3Ky M CIIy)KHT yBeJIHUe-
HUIO 3G (PEKTUBHOCTH OXOTHI Ha MOJIEBOK, IOMOTasl YAEPKUBAThH JOOBIUY.

KIJIFTOYEBBIE CJIOBA: anatomuueckas aganTaiysi, pyAMMEHTapHBIH MEpBBINA Majel], MeTaKapHaluH,
OOBIKHOBCHHAsI JUCcHIIa, Vulpes vulpes.
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Introduction

The dewclaw in the red fox Vulpes vulpes (Linnaeus,
1758) sits on the fore legs and high up from the
ground, and its distal end does not make contact with
the ground, when the animals are standing. It is often
thought to be totally functionless. But in such a case,
why is the dewclaw still left on the fore leg whereas

the corresponding toe has disappeared at the hind leg?
Dr. Chris Zink (pers. comm., 2019) at the John Hopkins
University (USA) believes that the dewclaws are very
important for dogs. As she says there are 5 tendons
attached to the dewclaw and at the other end of the
tendons there are muscles. When the dog is galloping
the dewclaw, which then is in contact with the ground,
will dig into the ground, which make it easier for the
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dog to change the direction. In this situation the muscles
attached to the dewclaw will reduce the risk of twisting
the fore legs.

Material and methods

The present paper is based mainly on data obtained
from the author’s private collection of foxes collected
in Scandinavia in 2010-2018 and some few specimens
from the author’s collection at the Swedish Museum of
Natural History in Stockholm.

Some foxes are from the coniferous belt in northern
and southern Norrland (here called S1, 62—-68° N lati-
tude and S2, 59.5—62° N; the southern part of Dalarna is
included in southern Norrland). The agricultural habitats
are represented by three areas, which are the central part
of Sweden (S3, 58.5-60° N), the most southern province
in Sweden called Scania (S4, 55.3-56.3° N; the southern
part of Halland and Blekinge are included) and Denmark
(Dk, 55-58° N, Fig. 1).

Metacarpal 1 (Mcl) and metacarpal 3 (Mc3) were
measured to the nearest 0.01 mm. In juvenile specimens
only those bones that were full grown according to the
suture conditions in metacarpal 3 have been taken into
account. The distance between the tips of the nails of the
dewclaw and the second toe has been measured to the
nearest mm, the foot being straightened. Metacarpal 1
was measured according to as it is shown in Fig. 2.

To examine whether the foxes in the different groups
differed in size, ANOVA tests followed by Hochberg’s
GT2 post hoc tests were carried out. Figures were drawn
using the software package PIA (Bignert, 2013). The
error bars in the figures specify the 95% confidence
interval of the mean.

The significance of the differences in the means are
shown by asterisks where (**) =p <0.02, ** =p <0.01
and *** = p <0.001. Differences in measurements were
considered significant when p < 0.02. The number of
specimens is given below the shortenings of the areas
studied.

Results

Except for the very large foxes in Scania (S4), meta-
carpal 1 and metacarpal 3 show continual increase in
length northwards from Denmark to northern Sweden
(Fig. 3) and Appendices 1, 2).

The quotient between the lengths of metacarpal 1
and metacarpal 3 increases northwards as well (Fig. 4).
This means that the percentage increase of the length of
metacarpal 1 is larger than that of metacarpal 3.

Except for the large foxes in Scania, the distance
between the tips of the nails of the dewclaw and the sec-
ond toe increases continually from Denmark to northern
Norrland (Fig. 5, Appendix 3). In spite of that the tip
of the nail of the dewclaw will be set at practically the
same distance above the ground in all the areas studied
(Appendix 4).
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Fig. 1. The distribution of the material per 50 x 50 km squares
within five areas in Scandinavia (S1 — northern Norrland,
S2 — southern Norrland, S3 — central Sweden, S4 — Scania,
Dk — Denmark). Size of black circles shows the number of
fox specimens studied.

Fig. 2. When measuring the length of metacarpal 1 the two
markings on the device are placed above the middle of the score
and the sloping part at the opposite end of the bone.
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Fig. 3. Mean length of metacarpal 1 (A) and metacarpal 3 (B) in Scandinavian red foxes.
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Fig. 4. The mean of the ratio between the lengths of metacarpal 1 and metacarpal 3 (Mc1 / Mc3) in Scandinavian red foxes.
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Fig. 5. The mean distance (mm) between the tips of the nails of the dewclaw and the second toe in Scandinavian red fox.
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Discussion

The dewclaw is set high up from the ground in the
fore legs and therefore its claw will not reach down to
the ground. This digit is considered by many to be an
ancient relic, which completely lacks any value. Dr. Zink
(pers. comm., 2019), however, argues that the dewclaw
is vital, since the muscles attached to metacarpal 1 will
decrease the risk for twisting the leg. This is a strong
argument showing that the dewclaw and metacarpal 1
are vital but there is no argument as to why the dewclaw
will sit above the ground level.

Apart from the foxes in Scania, which have very long
legs because the foxes there are very large (unpublished
data) the legs show a continuous increase in length
northwards as an adaptation to the larger amount of snow
(unpublished data). Since metacarpals 2—5 are an exten-
sion of the fore legs these bones also increase in length
northwards (Fig. 3). If it were the same physiological
system that had caused the lengthening of all the five meta-
carpals, the length of all the bones would increase with
the same percentage. The mean length of metacarpal 3
varies between 47 and 56 mm whereas the mean length
of metacarpal 1 varies between 14 and 18 mm (Fig. 3 and
Appendices 1, 2), both increasing northwards. In such a
case the absolute length of metacarpal 3 should show a
larger increase than that of metacarpal 1 and the distal
end of the dewclaw would therefore be higher above the
ground in the northern foxes.

However, metacarpal 1 increases more in per cent
than metacarpal 3 (Fig. 4), which means that the distal
end of the dewclaw in the northern foxes is in fact closer
to the ground than it otherwise should have been. Thus
the dewclaw must have some function to perform that
has to do with the distance to the ground.

The mean distance between the tips of the nails of
the dewclaw and the second toe increases about six mm
from Denmark to northern Norrland (Fig. 5, Appendix 3).
Since foxes walk on their digits and not on the distal tips
of them, the distance between the tip of the nail of the
dewclaw and the ground is equal to the distance between
the tips of the nails of the dewclaw and the second toe
(stretched) minus the total length of all digits of the sec-
ond toe (which approximately is about twice the length
of the proximal phalange of the second toe). Since the
toes are longer in the northern foxes (unpublished data)
the distal end of the nail of the dewclaw is at about the
same level above the ground in foxes from all areas in
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Scandinavia, a mean value varying from 14 to 15 mm in
males and 12 to 13 mm in females (Appendix 4).

When foxes are hunting voles (a technique known
as mousing) they leap into the air and strike their prey
from above. The chance to catch the vole will obviously
increase if the tips of the nails of the dewclaw hit the
back of the vole, especially if the prey had moved a little
while the fox is up in the air.

Thus, the possible function of the dewclaw is to make
the mousing more effective. However, to have a correct
length of metacarpal 1 so the hunting of voles will be
more successful seems not to be as important as to have
the appropriate length of the legs, since metacarpal 3 has
a lower variation (SD) than metacarpal 1 in ten times
out of ten and with p <0.01 in seven of the comparisons
(Appendix 5).

The suggestion that the dewclaw will make the vole
hunting more effective can be verified or questioned by
examining the skins from voles captured by foxes.
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Appendix 1. Mean length of metacarpal 1 (mm). Diff = difference.

Males Females

Region Dk S4 S3 S2 S1 Dk S4 S3 S2 S1
Mean 14.7 16.4 16.2 16.7 17.7 13.8 15.4 15.4 15.8 16.7
SD 0.892 0.896 0.860 0.938 1.080 0.689 0.890 0.851 0.912 0.991
n 33 174 170 247 137 34 86 124 167 123
Median 14.7 16.2 16.3 16.6 17.8 13.6 15.4 15.4 15.8 16.7
Max 16.5 19.2 18.3 19.6 20.0 15.7 19.1 17.9 18.9 19.5
Min 13.2 14.6 13.6 14.6 14.9 12.6 13.7 13.7 13.6 14.0
Dk-S4 S4-S3 S3-S2 S2-S1 Dk-S4 S4-S3 S3-S2 S2-S1

Diff, mm 1.7 -0.1 0.4 1.1 1.6 0.0 0.3 0.9

Diff, % 11.3 -0.8 2.7 6.3 11.8 -0.2 2.2 5.7
p< 0.001 0.001 0.001 0.001 0.001 0.001

Appendix 2. Mean length of metacarpal 3 (mm). Diff = difference.
Males Females

Region Dk S4 S3 S2 S1 Dk S4 S3 S2 S1
Mean 50.8 55.2 53.8 54.7 56.2 47.1 514 50.4 51.2 52.7
SD 2.419 | 2.362 2.287 2.426 2.665 1.694 2.290 2.251 2.256 2.147
n 33 225 202 288 243 36 135 167 205 196
Median 50.9 55.3 53.8 54.8 56.1 47.2 51.5 50.3 51.2 52.7
Max 58.7 61.4 59.9 61.4 64.0 50.8 60.4 56.5 57.2 58.1
Min 45.6 48.1 48.6 47.4 49.3 43.3 44.7 45.0 42.7 47.6
Dk-S4 S4-S3 | S3-S2 S2-S1 Dk-S4 S4-S3 | S3-S2 | S2-S1

Diff, mm 4.3 -1.4 0.9 1.5 4.2 -1.0 0.9 1.4

Diff, % 8.6 -2.5 1.6 2.8 9.0 -2.0 1.7 2.8
p< 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Appendix 3. The distance between the tips of the nails of the dewclaw and the second toe (mm). Diff = difference.

Males Females

Regions Dk S4 S3 S2 S1 Dk S4 S3 S2 S1
Mean 49.0 533 52.0 53.6 54.6 45.2 49.9 48.6 49.8 51.9
SD 2407 | 3.174 3.505 3.172 3.776 2.400 | 2.816 2.507 3.251 3.690
n 34 53 67 87 106 35 36 48 59 84
Median 49 53 52 54 54 46 50 49 49 52
Max 54 62 60 63 65 50 59 55 59 61
Min 45 46 44 43 45 40 44 42 44 44

Dk-S4 S4-S3 S3-S2 S2-S1 Dk-S4 S4-S3 S3-S2 S2-S1
Diff, mm 4.3 -1.3 1.6 1.0 4.7 -1.3 1.2 2.1
Diff, % 8.8 -2.4 3.1 1.9 10.4 -2.6 2.5 4.2
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Appendix 4. The distance between the tip of the nail of the dewclaw and the ground (mm).
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Males Females
Regions Dk S4 S3 S2 S1 Dk S4 S3 S2 S1
Mean 14 15 14 15 14 13 13 12 13 13
SD 2.142 2.582 3.091 2.880 3.186 2.104 2.221 2.213 2417 2.980
n 34 53 67 87 103 34 35 47 59 83
Median 14 14 14 15 13 13 13 12 13 14
Max 19 22 20 24 23 17 18 18 20 19
Min 10 11 4 5 5 8 8 6 8 5
Appendix 5. The standard deviation (SD) of normalised data of the length of metacarpal 1 (Mcl)
and metacarpal 3 (Mc3) and the proportion of the (SD)? for Mc1 (SD1) and Mc3 (SD3).
Males Females
Regions Dk S4 S3 S2 S1 Dk S4 S3 S2 S1
SD, Mcl 0.059 | 0.055 | 0.053 0.056 0.061 | 0.050 | 0.058 | 0.054 0.058 0.059
SD, Mc3 0.047 | 0.044 | 0.041 0.043 0.047 | 0.036 | 0.046 | 0.041 0.042 0.042
n 32 169 169 242 137 34 85 121 164 121
(SD1)*/(SD3)* 1.546 | 1.567 | 1.651 1.678 1.674 | 1.894 | 1.550 | 1.762 1.898 2.021
p< — 0.01 0.01 0.0001 0.01 - 0.05 0.01 0.0001 | 0.001




