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ABSTRACT

A combination of morphological and molecular characters were used to evaluate the curreat
taxonomy of hog-nosed skunks, penus Conepatus, from primarily the United States and
Mexico. Variation in color pattern was examined for the iaxa (Conepanis leuconotus
texensis, C. mesoleucus mearnsi, and C. m. telmalestes) from Texas and adjacent states.
Although color paiterns associated with the dorsal region and head have been used to
recognize species and subspecies, both these traits were shown to be variable and overlap
among the named faxa. This suggests that color patiern is not an accurate character for the
recognition of either subspecies or species. Morphometric analyses were performed using 24
cranial characters and 614 museumn specimens. The éhree species from Central and South
America (€. chinga, C. humboldii, and C semistriatus) were morphologically distinet,
whereas ali the subspecies of both C. Jeuconofus and C. mesolencus demonstrated
considerable overlap, The only exception may be C. m. felmalestes, which was distinct with
one morphological analysis. Nucleotide sequence data from the mitochondrial control region
(D-loop) were used to examine primarily taxa from the United States and Mexico. These
dafa aiso revealed considerable overlap among the C. leuconotus and C, mesoleucus
subspecies, with the possible exception of C. m. figginsi. As a result of both the
morphological and genetic analyses, no more than three significant management units of hog-
nosed skunks are recognized, These uniis include . leuconotis lenconotus (a taxon including
the subspecies of both C. lenconotus and C, mesoleucus), C. 1. telmalestes (previously
recognized as C. mesoleucus telmalestes), and C. L figginsi {previously C. mesolencus

fizginsi).
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INTRODUCTION

Many species of mammalian carnivores are provided protection under
the Endangered Species Act of 1973, yet the actual number of threatened
or endangered carniveres probably is much higher. The primary reason for
some species of carnivores not being provided special protection is the
absence of biclogical information periaining fo the systemaiics,
distribuiion, relative abundance, and ecology of iaxa of uncertain staius.
The unforiunate problem is that many carnivere populations have reached
the point of no return prior 1o the collection of such biological data. For
example; in 1820 an estimated 500,000 black-footed ferrets existed, and
by the early 1980s the number in the wild declined to approximately 17
(Clark, 1987). Between 1851 and 1981, only one population of black-
footed ferret was siudied (Clark, 1987). Foriunately, capiive breeding
programs have increased the current number of black-footed ferreis in the
wild.

The real problem faced by those interested in the conservalion of
carnivores or any form of biodiversity are two-fold.  Firsi, how can
poputations or species at risk be ideniified prior to their complete
extirpation? Second, how can historical and recent data on populations be
linked in an efiort fo devise proper management schemes for the
conservation of unique populations and species? The first step foward
answering these questions is to identify unique populations through an
examination of geographic variation defined by morphology and/or
genetics. The uniqueness of pariicular stocks provides a rational basis
for the identification of faxa that need special protection (Moritz, 1994).

la this siudy we examine both morphologic and genetic variation in
hog-nosed skunks of the genus Conepatus . Several taxa of hog-nosed
skunks currently are considered as candidates for protection. Recent
biclogical information from surveys and research in Texas provide strong
evidence of a drastic decline ior populations of hog-nosed skunks in the
eastern and Gulf Coast regions of Texas {Schmidly, 1983; Rappole and
Tipion, 1987, Dragoo et al., 1988). From a iaxonomic standpoint these
populations are considered as two unigue geographic units of species. A
detailed systematics study of hog-nosed skunk taxa from Texas and



adjacent geographic regions is absolutely imperative if one is to make
informed decisions concerning the unigueness of the declining genetic
stocks of hog-nosed skunks in the United States. In an effort fo assess
the taxonomic staius and unigueness of the currently recognized species
and subspecies in the United States, two experimental approaches were
gmployed. First, specimens of hog-nosed skunks from museums
throughout the United Stales were used io evaluate geographic patterns of
morphological variation in both color patterns and 24 cranial
measurements, inciuding tooth wear and suture lines used to age
specimens, Second, the degree of genetic differentiation distinguishing
various taxa of hog-nosed skunks in Texas and the continental United
States was examined by sequencing selected regions of the mitochondrial
control region (D-loop}.

Curreni_Sysiematics of Hog-nosed Skunks

According to Van Gelder (1968), hog-nosed skunks of the genus
Conepatus have one of the largest geographic distributions of any genus of
terrestrial mammal in the Western Hemisphere. These skunks occur from
southern Colorade to Argentina.  Currently, there are five recognized
species of hog-nosed skunks (Wilson and Reeder, 1993). Two of these
species, Conepatus chinga and Conepatus humboldti, occur in South
America, and ihree species of hog-nosed skunks occur in North and Central
America {(Hall, 1981}, Conepaius mesoleucus {with ten subspecies) ranges
from the southwestern United States through most of Mexico and inio
Central America. €. levconotus is represented by iwo subspecies and has
ong of the smaliest distributions, occurring along the coastal plain of the
Guli of Mexico from Veracruz to the southern tip of Texas. The third
species, C. semistriatus, consists of three subspecies in Central America
and five subspecies in South America.

in the United States the distribution of C. feuconotus is restricted to
a region of south Texas that includes, but is not limited fo, the Guli
Coastal Plains from Aransas County south and southwest to Cameron and
Webb counties (Fig. 1). The subspecies in Texas, C. | texensis, continues
info Mexico as far south as western San Luis Potosi and northern Veracruz
(Hall, 1981). The other subspecies, €. 1. fevconoius, is restricied to
Veracruz, Mexico. Conepatus leuconotus is presumed to be zllopatric or at



most parapairic with the closely-related and widely distribuied western
nog-nosed skunk (€. mesofeucus). In the continenial United States
Conepaius mesolsucus is subdivided info five subspecies, C. m. figginsi, C.
m. fremont, C. m. mearnsi, C. m. telmalesies, and C. m. venaticus. The
most widespread subspecies s £ m. mearnsi, which occurs in the
southern portion of New Mexico, south and southwest Texas, and a large
portien of northern Mexico, The remaining fous subspecies occur on the
periphery of the range in Arizona, Colorado, and southeastern Texas. There
are five additional subspecies {C. m. fitipensis, C. m. mesoleucus, C. m.
nelsoni, C. m. nicaraguae, and C. m. sonoriensis, ) that occur in Mexicoe and
Central America.

Since the designalion of Conepatus levconotus and C. mesoleucus as
distinct species (Lichiegnsiein, 1832; Audubon and Bachman, 1851}, the
systematics of named taxa within the genus Conepatus has been
controversial. Based on the descriptions of the different species, Coues
(1877) could find no justification for more than one species in the United
States and Mexice. In support of Coues’ contention, Hall and Kefson (1852)
reported that the only significant difference between C. [suconotus and C.
mesoletrcus was size, with color paitern differences between these two
taxa being at most an indicator of geographic variation rather than a
consistent character for the recognition of distinct species. They further
stated that proof of intergradation, or lack of it, could best be sought by
obtaining specimens from areas between the distributions of these two
taxa. Raun and Wilks (1951} subsequenily reported a specimen from
Atascosa County that, based on size and color patiern, was intermediate
between C. mesoleucus and C. leuconotus. They stated that “although the
majority of the published checklists ireat mesoleucus and leuconoius as
separaie species, most workers agree ihat the two should be conspecific.”

Part of the current coniroversy over the number of species and
unigueness of geographic variation within the genus Conepatus can be
related to the iaxonomic characters and ithe overall methodological
approaches used in these early systematic studies. For instance, the
taxonemy of hog-nosed skunks is based on cranial morphology, body size,
and color patterns, all of which are guantitative fraits and may be
strongly influenced by environmenial factors. In spite of this fact, with
the exception of Van Gelder's (19688) study of non-geographic variation of



cranial measuremenis and color patterns within hog-nosed skunks from
Uruguay, no detailed analysis of non-geographic variation of the taxonomic
characters used o describe hog-nosed skunk taxa has been conducted.

This is importani, because subspecies in Texas that are either extinct or
possibly endangered have been described on the basis of these potentially
environmentally influenced characters.

METHODS AND MATERIALS

Morphological Analyses

A total of 614 specimens from the 850 specimens available in
museums was examined from 22 museum collecticns {Appendix 1).
Twenty-four cranial characters {(Fig. 2} were measured to the nearest .1
mm with dial calipers including: condylobasal length (CL, B to B1 on
figure), basilar length of hensel (BAS, A to A1}, pafatilar length {PL, H to
A1}, posipalatal length (PPL, H to A}, length of maxillary tooth row (MTR,
K io K1}, lengih of PM3 {PM3, P fo P1)}, length of PM4 {PM4, P1 to Q), length
of molar (ML, Q to Ki), length of butla (BL, T to Ti}, zygomatic breadth (ZB,
C to C1), mastoid breadth (MB, D to D1), interorhital breadth {IB, £ to E1),
postorbital breadth (PB, F to F1), width across incisors {(WAI, L to L1},
width across canines (WAC, M to M1}, diameter of canine {CD, K to O),
width across molars (WAM, N fo N1), width of molar (MW, S to N}, width of
bulla (BW, U to U1), width of interpterygoid fossa (FW, V fo V1), height of
cranium {CH, J to J1), length of lower carnassial {(LC, W o W1), height of
coronoid (HC, X to X1), length of mandible (LM, Y to Y1). These
measuremenis were used o examine paiterns of morphological variation
using morphomeiric analysis. All these analyses were conducied using the
Statistical Analysis System 84.2 (SAS Institute Inc., 1982a, 1982b).
Descriptive statistics (mean, range, and SF) were obtained for each
character in each sample. Data were log transformed and any characters
with & CV above 5% after transformation were excluded from further
analysis.

Twe preliminary analyses were performed in an effort to determine
if individuals from different age and sex classes could be poocled for
between group comparisons. In the first analysis, individuals from all
four classes (aduli males, subadult males, adult females, and subadult



males) were treated as individeal taxonomic uniis and variation amang
these groups was examined using principal component analysis. Second,
Tukey's siudént range test was used io compare the four classes for
significant differences related to size, a characteristic that is expressed
i high irequency along the first two principal components. Both principal
component analysis and discriminant function analyses were used to
gvaluate the degree of differentiaticn among populations of hog-nosed
skunks.

In addition io the comparisons of morphometric variation among
hog-nesed skunks, variation in color patiern was examined. Colors
phofographs were taken of museum skins, and 85 skins representing the
currently recognized taxa from Texas were examinged. These samples
included 21 Conepatus leuconotus texensis, 11 Conepalus mesoleucus
felmalestes, and 53 Conepaius mesoleucus mearnsi. Specimens were
grouped info taxenomic categories based on geographic locality and
assigned to one of six coler pattern categodes (Fig. 3). These categories
are: 1} Category 1 - the median dorsal stripe terminates leaving no white
on the rump, and at least one half of the tail is white to the {ip (the width
of the stripe near the shoulders varied from narrow . to wide); 2) Category
2 - the median dorsal stripe and white on the tail is connected by a
rarrow stripe of white. The basal third of the tail is black on the sides
(the width of the stripe beiween the shoulders ranged from narrow to
wide}, 3) Category 3 - the median dorsal stripe is narow in the length
between the shoulders and the hips, with only a slight constriction at the
hips; 4} Category 4 - the median dorsal stripe is narrow at the neck and
expands in the mid-region of the back; 5) Category 5 - the median dorsal
stripe is wide from the neck to the hips; 6) Category 6 - the median dorsal
stripe completely covers the back. In addition, these specimens were
grouped into calegories based on whether the terminal white stripe of the
head was wedge-shaped, curved, or truncated {Fig. 4).

Genetic Analyses

DNA from frozen tissue (heart, liver, or kidney) was isolaied using
either a direct purification of mitochondriai DNA (miDNA) by cesium
chloride/propidium iedide gradient centrifugation (Brown, 1980) or
phenol/chloroform exiraction of total DNA (Maniatis et al.,, 1982). Total



DNA from museumn specimens was isclated using a modified technique
described by Paabo et al. (1988). In this technique an approximately 3 to 4
mm2 piece of dried skin from the museum specimen was combined with
collagenase and incubated at 37¢C with siow agitation for 3 hours. This
solution was digested at 370C for 20 howrs in a 880 ul solution containing
1% sodium dodecyl suliate (SDS), 10mg/ml of dithiothreifol, and 0.5
mg/ml proteinase K. After digestion the solution was phenol/chioroform
extracted and ethanocl precipitated.

D-loop Analysis - The entire mitochondrial control region {D-loop)
irom three species (Conepaius leuconotus, Conepaius mesoleucus, and
Conegpatus chinga) was amplified using the polymerase chain reaction
{(PCR). Double stranded DNA products of the D-loop were amplified with
primers L16272 - 5-TACACTGGTCTTGTAAACC-3' and H1008-5'-
AAGGCTAGGACCAAACCT-3'. The names of the oligonucteotides indicates
the heavy {H) or light {L) sirand and the position of the 3’ end of the
oligonucleotide according fo the numbering of Phoca viiufina (Arnason and
Johnson, 1892). Double stranded DNA was PCR amplified with Tag DNA
polymerase using the following parameters: denaturation 950C for 1 min,
annealing at 450C {or 1 min, and extensicn at 72¢C for 1 min 15 sec and 30
cycles. As suggested by Paabo, all PCR reactions had ampilification
controls, in which water was added 1o the reaction in the place of DNA
exiract. Double stranded PCR products were ligated info the pBluescript
{Stratagene) plasmid modified to contain thymine overhangs af blunt 3°
ends by digestion with EcoRV and incubation with dTTP and Tag
polymerase. Plasmid inserts were sequenced by the technique of Krafi et
al. (1888} using several addilional PCR primers. As a resuli of gotential
grror associated with Tag {Saiki et al., 1988}, at least two clones were
sequenced per taxon. In cases in which the two clones did differ, a third
clone was sequenced and a consensus sequence was derived,

The Clustal V program {Higgins et al.,, 1992) and visual inspection
were used to align the eniire D-foop sequences from the above three
species {Fig. 8). These aligned sequences were used io identify regions
within the D-loop that might be suitable for the design of primers
bracketing regions that were both variable and small in size {250 base
pairs or less). These smaller regions of the D-loop were used dor more
extensive comparisons of variation among the varicus populations of



Conepalus mesoleucus and Conepatus feuconotus In Texas and adjacent
areas. In the case of these regions, double siranded DNA amplified using
PCR was sequenced directly by cycle sequencing (Gibco BRL). We had to
employ this sirategy because DNA isclated from museum specimens was
degraded, thus reducing our ability to isolaie larger fragments of D-loop
via PCR amplification. In addition to specimens of Conepatus, the smaller
regions of the D-loop also were sequenced for several other taxa of skunks
including: Mephitis mephitis (striped skunk), Mephitis macroura {hooded
skunk), and Spifogale putorius {eastern spotted skunk). The oriental stink
badger, Mydaus marchei, was used as an ouigroup for detailed phylogenstic
analyses.

Farsimony analyses of the aligned D-loop seguences were conducied
with PAUP 3.1.1 (Swofford, 1993). Variable nuclectide positions were
ireated as uncrdered discrete characters, and insertion/deletion
characters were coded as newstate. A phylogenetic iree was obtained
using 1000 heuristic ({iree bisection and reconnection algorithm} searches
in which input order of taxa was randomized. This phylogenetic analysis
was used o evaluate the uniqueness of any recognized subspecies and
species of Conepatus relative 1o other skunk taxa.

DNA Microsafellite Loci - Originally, we had proposed to examine
some hypervariable loci from the nuclear genome. These variable loci are
known as microsatellites because they consist of sequences coniaining
tandem tepeals of a 2-5bp subunit that are inherited as a single locus
{Tautz, 198%}). Although we did isoclate approximately 40 microsatielites
from Conepalus feuconotus and designed primer pairs for three of those
loci, we elected not to continue surveying variation with these nuclear
gene markers because we felt that more attention should be placed on
resolving the major taxonomic issues related io hog-nosed skunks., These
microsatellite loci have considerable poiential for detailed population
studies of hog-nosed skunks but they are less useful for determining
phylogenefic relationships among presumably divergent taxa.

Mitochondrial DNA, however, is a betier choice for identifying unigue
populations of hog-nosed skunks, and the results can be compared io the
morphological analyses that were conducted. Below is a brief description
of ihe experimental procedures used to isolate the microsatellite loci.



Isclated total genomic DNA was digested with Sau3A and
etectrophoresed on a 0.8% agarose gel. DNA fragments between 500 and
800 bp were removed from the gel, and the DNA was extracted. A plasmid
DNA library for ihe hog-nosed skunk was made by ligating the extracted
DNA into a Bluescript cloning vector, and the ligation was used to
transform DHSalpha competent £. coff cells. The transformation was
plated on LB plates with ampicillin, X-gal, and IPTG, and screened for
positive colonies. The positive clones were replated on LB plaies and
lifted off the plates with nylon membranes. The membranes were
denatured and neuiralized, dried, prewashed in a hybridization solution,
and then probed with dinucleotide repeats (CA repeats). This
hybridization procedure selecied specifically for positive clones
containing microsatetlites. The positive clones were then sequenced, and
specific primers were made to the unique sequences bracketing the
microsateliiie repeats. The following is a list of primer sets that have
been developed: 1) CM2 (2 seis) - 5 TGTAAAACGACGGCCAGT 3, &
CGGATAACAATTATCACACAGG 3’ & 5 TAAGTCCCACATCCACAGAGG 3, 5
ACTCAACCTAAGGCATCGAGT 3'; 2) CM3 (1 set) -
SAGCGAAATAAGTCAACCCAAC 3, 5’ ACTCCACGTTAGGTGCAGAGC 3'; 3)
CM5 {1 sef} - 5 TIGAGTTCCCTCTICTGGCTGT 3, 5°
AATTTCTCCCTTITTCOCCATA 3. The first set brackets a2 12 mer CT
repeat, the second an 18 mer CA repeat, and the third a 16 mer A repeat.
An additional 15 microsaiellites containing CA repeais have been isclated
but not sequenced, and 15 to 20 plasmids containing microsatellites with
GACA repeats are available.

RESULTS
Variation _in P rn

Relative to the six categories of siripe paitern, Conepatus
mesoleucus mearnsi was represented in five of the categories, with 1.9%
of the specimens in category 2, 18.9% in category 3, 13.2% in calegory 4,
41.5% in calegory 5, and 24.5% in category 6 (Fig. 6A). The terminal white
stripe on the head was wedge-shaped in 26.4%, curved in 54.7%, and
truncated in 18.9% (Fig. 6B). C. m. telmalestzs was represented in four of
the six calegories (3-6}, ranging from 9.1% in category 4 1o 45.5% in
category 3, and subsets of these specimens grouped in all three categories



of stripe pattern on the head region (Figs. 6A and 6B). The Gulf Coast hog-
nosed skunk, Conepalus leuconoius texensis, also was represented in five
of the six color pattern categories (Fig. 6A), with 23.8% in category 1,
47.6% in category 2, 14.3% in category 3, 9.5% in category 4, and 4.8% in
category 5. Again, there were representative specimens for all three head
patterns (Fig. 6B). As can be seen in figure 6A, there was a trend for C. 1
texensis specimens o have a stripe paitern more like categories 1 and 2,
whereas a higher peicentage of C. m. mearnsi individuals were like
categories 4 and 5. Nevertheless, considerable overlap in color patiern on
both the back and head were observed.

Morphofoqical Variation

As can be seen in the descriptive statistics for the subspecies
Conepailus mesoleucus mearnsi, males are larger than females for the
measuremenis recorded in this study (Table 1). A Tukey's studeniized
range test and principal component analysis demonstrated a significant
difference between males and {emales for most of these measurements
(data not shown). Therefore, all further analyses were conducted on males
and females separately. Table 2 shows the descriptive statistics
recorded for the measurements used to compare all taxa.

A total of 228 jemales {43 excluded because of missing values)
were used in a canonical discriminant analysis. Males showed a similar
paitern to females, and results are not reporied for them. A principal
cemponeni analysis for females was conducted using the remaining 21
cranial characters. Because the first principal component is primarily
related fo size, it was eliminated, and principal compeonents 2 through 21
were used in a canonical discriminant function analysis {Owen, 1987).
Table 3 shows the contribution of each of the 21 prinicipal components io
the variation of cranial measuremenis, and Table 4 provides a breakdown
of the percent contribution that each individual charactesr had for each
principal component. The first two canonical vectors accounted for 72%
of the variation in the 21 cranial characters {3 characters were excluded
irom the analysis based on the descriptive statistics) used {Table 5).
Figure 7 shows a plot of all individuals used in the analysis, and Figure 8
shows a plot of the mean values for each recognized taxon, with ellipses
enclosing 95% confidence limits around the ceatroid means. The small



sample sizes for Conepatus measoleucus felmalestes, Conepatus leuconolus
leuconotus, and Conepalus humboldii precluded the derivation of a 95%
confidence limit for these taxa. Three subspecies of Conepaius
mesoleucus (C. m. figginsi, C. m. fremonii, and C. m. filipensis} could not
be examined either because of missing data associated with the
specimens, unknown sex, or the existence of only a single specimen. As
can be seen from both these figures {7 and 8), four distinct groups can be
recognized. Three of these groups represent the three South American and
Central American species, Conepatus chinga, Conepatus humboldtii, and
Conepatus semisiriatus. The fourth group represents a series of
overlapping groups depicting subspecies of both Conegpatus mesoleuctis and
Conepatus leuconotus. Except for some possible differences in size among
some individuals within these subspecies, there was not a sigaificant
break among taxa represented in this fourth group.

The cancnical vectors derived irom the discriminant analysis were
used to produce taxeonomic distances {Manhatian distances). Pheneiic
variation was evaluated using the distance values and the neighbor-
jpining procedure (Saitou and Nei, 1887). Figure 9 shows the relationships
among the various taxa examined. As seen in the canonical discriminant
analysis (Fig. 8), the Central and South American species grouped
separately from the representative taxa of Conepatus levconotus and
Conepalus mesoleucus. Except for possibly Conepatus mesoleucus
teimalestes and Conepalus mesoleucus venaticus, the remaining
subspecies of both Conepatus leuconotus and Conspatus mesoleucus were
intermixed. The problem, however, with the two more distinct subspecies
of Conepatus mesoleucus is that both these taxa were represented by
small numbers of individuals.

Genetic Varialion in the Mitochondria! D-loop

After comparing D-loop variation among Congpalus feuconotus, C.
mesoleucus, and Conepatus chinga {Fig. 5}, two regions were selected for
detailed comparisons of nucleotide sequence variation within and among
several subspecies of hog-nosed skunks in the United States. These iwo
regions included: 1) an approximately 170 base pair {bp} region bracketed
by primers L3898 and HE01; 2) an approximately 230 bp region bracketed by
primers L.724 and H 282, These two regions were sequenced for 22 {axa
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including the cuigroup taxon Mydaus, two striped skunks (Mephitis
mephitis and M. macroura), the eastern spotted skunk {Spilogale gracilis),
Conepatus chinga, four representatives of Conepalus leuconotus, eight
individuals of Conepatus mesoleucus mearnsi from several geographic
localities, and the subspecies Conepatus mearnsi sonoriensis, C.
mesoleucus figginsi, and . mesofeucus venaticus, all of which represent
more peripherially isolated races {Fig. 13). Many of these seguences were
obtained from DNA extracted and amplified from museum specimens.

Figure 11 represents a 50% majonty rule consensus tree of 12
equally most parsimonius trees {derived using a heuristic search in PAUP)
of length 166, consistency index (CI) of 0.843, and retention index (RI) of
0.832. Out of the 427 characiers used in thiz analysis, 98 were
informative. As can be seen from the consensus free, two of the
Conepatus feuconotus from Tamaulipas, Mexico, formed a monophyletic
group. Both of these specimens were collected at the same locality. With
the exception of the two representalives of Conepatus mesoleucus
sonoriensis forming a monophyletic group with a bootstrap value of less
than 50%, the only major separation amoeng the various North American
hog-nosed skunks was that involving Conepatus mescleucus figginsi,
which grouped separately from the other individuals examingd. A South
American species, Conepatus chinga, was found to be the most divergent
hog-nosed skunk taxon, differing frem the other species by approximately
6.28%. C. m. figginsi differed from the other major clade by 2.5%, and
skunks within the clade confaining the remaining individuals averaged
0.65%. The two species of Mephilis differed by approximately 12%. As
can be seen in this figure, the eastern Texas hog-nosed skunk {C. .
telmalestes) and C. m. fremonti were not examined, because we could not
obtain PCR amplification products from the museum fissves.

DISCUSSICN

Color Patiern _as an Indicaier of Taxonomic Disiincticn

Individual colos variation is quite common within the subfamily
Mephitinge. Davis (1974) and Hall {1948) found sfripe patterns to be
kighly variable in the siriped skunk, Mephitis mephitis. Hall {1946) found
one litter of skunks in Kansas ihai containgd three of four distinet color

i1



patterns recognized by fur traders, and Hall and Villa R (1949) found six
hooded skunks (Mephitis macroura), collected within a three mile radius,
that ranged from a single white spot on the head to a white siipe down
the back and tail as well as a stripe down each side. Van Gelder (1868)
made a similar observalion for a population of Conepatus from Uruguay,
and Paiton (1874) found a specimen of Conepatus mesoleucus mearnsi
from Terrell County, Texas, that had the “iypical” Conepatus leuconotus
patiern.

When Lichienstein (1832} originally described Conepatus leuconoius
and Conepatus mesoleucus, hie relied heavily on color patierns to
distinguish ihe two species. He feli thai characters such as dentition
were “arbitrary” and of no use to faxonomists, but thai color patiern was
more reliable. Merriam (1902} and Baifey (1905) retied on Lichienstein’s
(1832} description of the species when they described the subspecies in
Texas, and most recent keys of hog-nosed skunks have emphasized colos
pattern as a major distinguishing characteristic for the identification of
taxa (Davis, 1974; Hail, 1981, Schmidly, 1984).

Although color pattern has been used in the past as a taxonomic
character to diagnose unigue populations and taxa of hog-nosed skunks, a
closer examination of color paitern variafion suggests that the degree of
variation asscciated with this character is too large for any meaningiul
use as a diagnostic character. For instance, Goldman (1822) realized that
color pattern in hog-nosed skunks is not a valid faxonomic character.
Under the remarks section of his description of Conepatus mesoleucus
venaficus {Arizona hog-nosed skunk) he states, “The extension of white of
upper paris i variable as usual in the species.” Qur study of color paitern
supports Goldman’s (1922} conciusions. In Lichtenstein's (1832)
description the terminal shape of the stripe on the head was used as a
diagnostic feature. MNevertheless, in our examination of this
characteristic, considerable overiap among recognized taxa was found,
with all three categories (sharp, wedge-shaped, and Huncaied) observed
for different species and subspecies. - The same can be said for stripe
pattern on the back and fail. Akhough there is a irend for hog-nosed
skunks from the northwestern part of their range to have more white on
the back, there is still considerable overlap with respect to stripe
pattern, making it difficult to ideniify either species or subspecies on the
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basis of color pattern. Therefore, if color pattern were used as the sole
characteristic for the identification of distinct groups of hog-nosed
skunks, one would assign all populations of hog-nosed skunks from the
United States to the same taxonomic group.

Morphometric Variation

Although the three Central American and South American species are
distinct from those species seen in Mexico and the United States, the
evidence for the recognition of the currently named species and
subspecies of Conepatus is less apparent. There is a trend toward
Conepatus leuconoius being somewhat larger than Conepailus mesocleucus
(Table 2}, yet the phenetic analyses performed for representative
subspecies of these two taxa did not reveal any apparent difference that
would merit the recognition -of these two forms as distinct species. In
addition, morphological distinction among most of the currently
recognized subspecies of Conepatus mesocleucus also is not apparent.
Although the phenetic analysis did reveal C. m. felmalestes and C. m.
venaticus to be somewhat divergent {Fig. 9), the specimens that could be
examined for these iaxa fall well within the large group identified in the
canonical discriminant analyses {Figs. 7 and 8}.

Mitochondrial Gene Tree

Mitochondrial DNA has proven useful for examining paiterns of
phylogeographic variafion in many species of veriebrates (Avise et al.,
19871, and in many cases patterns of mitochondrial DNA variation have
been much more effective than fraditional taxonomy in terms of defining
units of conservation {Avise, 1989; Avise and MNelson, 1989; Bowen et al.,
1921; Avise, 1992; Bowen et al,, 1993; Morin et al.,, 1994). For instance,
the Dusky Seaside Sparrow, an endangered species, was originally
described on the basis of plumage color, yet based on miDNA variation,
this subspecies was found to be similar to other populations of the
Seaside Sparrows distribuied along the Ailantic coast {Avise and Nelson,
1988). In terms of uniqueness, the major genetic split between
populations of Seaside Sparrows was found to involve Aflantic versus Guli
Coast populations. Therefore, the taxonomy provided an inaccurate piciure
of the actual geographic demarcaiions separating distinct populations.
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Recently, Moritiz {1994} has provided a discussion regarding the use
of genetics and phylogenetics fo identify "evolutionary significant units"
(ESU) and "management units” in conservation biclogy. In terms of such
units, Moritz {1994) suggesied that ESU's represent historically isolated
and distinct populations. As pointed out by Moritz, the identification of
such units is important to the long-term management of biodiversity. The
criterion set for the identification of ESUs is that members of such units
should retlect reciprocal monophyly with regard to miDNA haplotype
relationships as well as significant divergence in terms of allelic
variation at nuclear loci. In most respects an ESU is equivalent 1o a
phylogenstic species (Cracrait, 1988). No mention was made regarding
morphologicat divergence. With respect fo this criterion, an evolutionary
significant unit should be unigue from other such units in terms of its
miDNA phylogeny. The concept of a. management unit was introduced by
Mositz for the identification of units essential for short-term
management. Alihough such units do not necessarily have o be
monophyletic in a phylogenetic sense, they should reveal changes in allele
frequencies.

In terms of the patierns of mtONA variation in hog-nosed skunks, the
phylogenetic relationships derived freom the D-loop sequence data are not
congruent with wtaditional taxonomic designations. As said before, many
species and subspecies of hog-nosed skunks were named on the basis of
imited phenotypic information that reflected either differences in color
pattern oy size. If one examines the phylogenetic tree in Fig. 11, there is
no clear difference between the two species Conepatus leuconotus and
Conepatus mesoleucus, with only Conepatus chinga and possibly Conepatus
mesoleucus figginsi representing unique lineages relative to the larger
clade containing the remaining taxa from the United States. Therefore, if
one were identifying evolutionary significant units on the basis of the
miDNA data, at the most three major lineages can be recognized in the
United States, Mexico, and Central America. These include Conepatus
levconotus, Conepatus mesoleucus figginsi, and Conepatus chinga.. ln the
case of Conepatus Jeuconoius, this unit would include all subspecies of
the remaining subspecies of both C. levconotus and C. mesoleucus.
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RECOMMENDATIONS AND CONCLUSIONS

Taxonomy of Hoa-nosed Skunks

Taxonomy provides a formal representation of how variation is
partitioned, and it has iniluenced conservaticn biclogy by defining
potentially important units of conservation. In additien, taxonomic
designaiions can infiuence environmental policy with respect to providing
formal protection (O'Brien and Mayr, 1991).  Therefore, it is important to
have an accurate assessment of variation among populations and species, |
and someiimes the resultant paifterns of variation can be interpreted quite§
differently by wvarious investigators. ‘

Carnivores provide an excellent example of how taxonomic issues
and an overall assessment of variation can influence conservation biology.
For instance, there has been considerable debate over the systematic
status of swift fox (Vwlpes velox) and kit fox (Vulpes macrotis). One :
recent study using a combination of morphometfrics and allozyme variation ;
suggested that these two taxa were conspecific {Dragoc et al., 19930). :
This decision was based on a minimal degree of morphological separation |
among the subspecies and species and a lack of genetic differentiation. A .
study of miDNA variation, however, suggested that populations of swifi |
and kit foxes represented two distinct groups (Mercure et al., 1993). :
Based on these data, the recognition of these two groups as species was |
recommended. However, in the case of the swift and kit foxes reciprocal -
monophyly of mitochondrial haplotypes was not found, making the
recognition of these two forms as species rather equivocal.

|
The results from the defailed analysis of beth morphological and ,
genetic variation in North American hog-nosed skunks are more consisient
than that seen for the swift and kit fox example. From a morpheclogical
standpeint, there is no clear separation among the named subspeciss and
species of Conegpatus in the United States and Mexico, whereas the South
American taxa and Conepatus chinga consistently fall oui as distinct on
the basis of cranial measurements, overall color paitern, and genetics.
The patterns of miDNA variation among the North American populations
are congruent with the detailed morphological assessment, except that
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Conepalus mesoleucus figginsi does group separately from the other taxa
examined. Although the two Conepatus mesoleucus sonoriensis samples
formed a monophyletic group, they still resided within the major clade
that contained all the other samples. In addition, these two specimens
were from localities in close geographic proximity, an observation similar
to that seen for the two Conepatus leuconotus samples from northern
Mexico. Although the small samples sizes and quality of existing
specimens precluded a detailed analysis of some of a few subspecies from
Mexico and Colorado, we suggest that on the basis of the overall patterns
seen in the taxa that were examined it is unlikely for these subspecies to
be morpholagically distinci. However, we do withhold a decision on
Conepatus m. telmalestes and Conepatus m. fremonti unitil genetic data
can be obiained. In alt likelihood Conepaius m. figginsi and Conepatus m.
fremonti are genelically simifar. There is a possibility of verifying this
if one can amplify mtDNA fragmenis from the one skin that exists for C.
m. fremonii. Thus far we have been unable io accomplish this goal.

As a resuli of these findings, we would like to offer several
suggestions regarding the taxonomy of hog-nosed skunks. First, on the
basis of either morphology, genetics, or both, ihe three species (Conepatus
chinga, Conepatus semistriatus, and Conepatus humboldtiiy from Central
America and Souih America should be recognized as species. In North
America and Mexico we suggest that only one species be recognized.
According to Lichtenstein (1832} Conepatus fleuconotus has page priority.
This conclusion is merited by the results from the combined
morphelogical and genetic analyses. An examination of morphological and
genetic varfation throughout most of the range of the inclusive species
Conepatus leuconotus suggesis that many of the curiently recognized
subspecies should be synonymized. In this regard we recommend that only
three subspecies be maintained, and these include Conepatus lsuconctus
feuconotus (now includes Conepatus leuconotus texensis, Conepatus
mesoleucus mearnsi, Conepatus mesoleucus mesoleucus, Conepaius
mesoleucus nelsoni, Coneapalus mesoleucus venaticus, Conepatus
mesoleucus nicaraguae, Conepatus mesoleucus sonoriensis, and Conepaius
mesolevcus filipensis), Conepalus leuconotus figginsi  (including
Conepatus mesoleucus fremonti), and Conepatus leuconotus telmalestes.
In the case of Conepaius leuconotus felmalssies further genelic research
may indicate thai this taxon is not valid. Figures 13 and 14 depict the
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distribution of taxa before and aiter this recommended taxonomic
revision.

Current Status of Hog-nosed Skunks

Hog-nosed skunk populations are declining in number throughout a
maior portion of their historical range in the United States. The east
Texas subspecies, €. mesoleucus telmalestes, is presumed extinct
throughout its range in the Big Thicket region {(Schmidly, 1983). To quote
Bailey (1905), “the white-backed skunk (C. m. lefmalesies] is said to be
the commonest species, and under a frapper's shed at a ranch on
Tarkington Prairie in November,1904, 1 saw eighi or ten of their skins
hanging up fo dry with a small number of skins of Mephitis mesomelas
[striped skunk].” No new specimens of fhis subspecies have been collected
in the Big Thicket area of Texas since Bailey's report in 1905.  Although
Raun and Wilks {1961} found a road killed Conepatus in Waller County, 30
miles southwest of the range of C. m. telmalsstes, they were unable fo
identify the specimen io species but suggested it was geographically C.
mesolgucus (possibly C. m. telmalestes). The disappearance of C. m.
fefmalesies is even more apparent when one considers that in the seven
years of concentrated research within the range of this subspecies, no
direct evidence of the hog-nosed skunk was obtained (Schmidly et al.,
1980).

Another subspecies, €. Jeuconotus texensis, is potentially threatened
or endangered as well. Rappole and Tipton (1987) presented a report to
the U.S. Fish and Wildlife Service, Office of Endangered Species, that
briefly summarized information on terrestrial mammals that might be
declining, threatened, or endangered in Texas. While not cuirently
assigned to special protective status under federal law, Rappole and
Tipton (1887) recommended that C. [ iexensis be considered as
"threatened.” In January, 1989 this subspecies (as well as C. m,
telmalestes and C. m. figgins/y was placed in category 2 of the Department
of the Interior, Fish and Wildiife Service, Endangered and Threaiened
Wildlife and Piant, Animat Notice of Review. Conepatus leuconotus is
classified as a “fur-bearing animal’ under Texas law, as provided in
Chapter 71, Parks and Wildlife Code. Recent research (Schmidly et al.,
1980; Pragoo et al., 1988) agrees with Rappole and Tipton (1987).

i/



In the case of what was C. leuconoius iexensis, 80% of all museum
specimens from Texas were collected before the turn of the century {mid-
1800's o 1900}, 13% between 1901 and 1950, and only 79 after 1850
{Dragoo et al., 1988). Recent surveys and detailed scent station studies in
south Texas alsc verify the reduction of this subspecies’ range and
numbers in the lower Rio Grande Valley possibly as a result of habitat
loss {Fig. 12; Pragoo et al.,, 1988). The gquestion as to wheather or not this
population has experienced a similar reduction of numbers throughout its
range in Mexico is more difficult to answer. Neveriheless, only four
specimens have been collected in Mexico since 1953 (Dice, 1937; Dalguest,
1953; Schmidly and Hendricks, 1984; Dragoo et al, 1994).

Finally, no new specimens of hog-nosed skunks in Colorade,. referred
to as C. mesoleucus figginsi and C. m. fremonti, have been collected since
between 1920 and: 1933, respeciively (Warren,” 1821; Miller, 1925;
Armstrong, 1972}, Armstrong (1972) examined these specimens and
suggested that rather ihan distinct subspecies they may represent sex and
age varianis of the more widely distributed C. m. mearnsi.

What has caused the demise of hog-nosed skunk populations? As
reported by Tewes and Schmidly (1987}, in the past 60 vears, 95% of the
native vegetation in the Rio Grande Valley has been transformed from
sublropical pfanf communifies to cotton, sorghum, sugar cane, vegetable
crops, and citrus orchards. Because hog-nosed skunks are generally
assoctated with rough rocky areas (Patton, 1974} and brushy habitat
{Schimidly and Hendricks, 1984}, the conversion of nalive vegetation o
row-crop agriculiure may be a partial explanation of hog-nosed skunk
decline. However, habitat modification may not be the primary cause of
the observed decline because specimens of C. feuconoilus lsuconoius have
been collected in cultivated areas near Veracruz, Mexico (Halt and
Dalquest, 1963). A more direct cause of population decreases may be
assoctated with the use of pesticides in agriculture. Hog-nosed skunks
are more striclly insectivorous (Bailey, 1905; Seton, 1925; Davis, 1951;
Hall and Dalquest, 1963; Paticn, 1974} and the use of pesticides has
increased throughout their range in conjunction with row-crop
agricufture. One must realize, however, that no data are available to
support or refute this hypothesis,
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Although this study suggesis that the iwo species and many of the
currently recognized subspecies of heg-nosed skunks in the United States
and Mexico do not merit formal recognition, these small furbearing
mammals are on the decline throughout their range, and with the exception
of anecdotal accounts and the unpublished thesis of Patton (1974),
practically nothing is known about the ecology and behavior of these
animals. Therefore, we wish ioc make the following suggestions for
further research.

First, until further information is cbtained, hog-nosed skunks should
be considered three management units in the United States. We do
acknowledge, however, that two of these units {Conepatus leuconotus
figginsi and Conepatus leuconotus lelmalestes) are presumed extingt. In
addition, the third unit is declining throughout a large portion of iis range -
in the United States.

Second, we recommend that ecoclogical studies be conducted on
populations of Conepatus leuconolus leuconotus In central and
southwestern Texas, These skunks still are common enough in this regicn
of the state to allow for detailed radio-marking studies of their
movemeni paftern, food habits studies, and genetic studies {employing
DNA microsatellite markers) of population structure.  In addition, there is
a large enough population fo allow some detailed toxicological siudies on
the potential hazards of pesficides. We feel that these studies are needed
in order to develop a realistic management plan for the remaining hog-
nosed skunks in the United States. Otherwise, their populations may
continue to decline until recovery becomes impossible.

Third, we recommend thai the Texas Parks and Wildlife issue with
alt fur taking licenses a questionnaire thai requests reporis of all hog-
nosed skunks faken in difierent regions of the siate. This should provide
the most expedient way to assess the health of remaining populations
throughout the state on a year to year basis. In addition, such a survey
may uncover new records of hoeg-nosed skunks from regions of the state
where populations are on the decline or presumed extinct, and access to
specimens will enhance continved monitoring of genetic variation.
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Finally, there should be more emphasis on the status of other fur-
bearing mammals in the state. Again, part of the information can be
obtained from annual surveys as well as census information from
designated localities throughout those regions of the state where land use
patterns are changing as well as the overall ecological fandscape. Such
monitoring 15 necessary if one is fo properly manage fur-hearing
mammals. One thing that is currenily unknown is how well the overall
paiierns of gecgraphic variation in hog-nosed skunks mirrors patierns
seen in other furbearers. Detailed analyses of geographic paiterns of
genetic variation in other small carnivores may reveal similar patterns in
terms of recognized breaks that dencte potentia! management units. We
feel that the identification of such management units is essential to any
reafistic conservation plan for not only small furbearers but other forms
of wildlife.
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Appendix 1.--Specimens examined. Museum acronyms listed at end of appendix.

Conepatus lenconotus leuconotus.
MEXICO: TCWC (1),USNM (1); Veracruz AMNH (4),KU (3}

Conepatus lenconofus texensis.

MEXICO: SanLuisPotesi MSUMZ(1); Tamaulipas KU (2), TCWC (2), UMMZ (1),
USNM (1), MSUM (1}. Texas: Aransas Co. AMNH (2}; Brooks Co. TCWC (1} Cameron
Co. KU (5), USNM (14); Kleberg Co. AMNH (1), TCWC (3); Webb Co. USNM (3),

Conepatus mesoleucus figginsi
Colorade: Baca Co. DMNH (7). Oklahoma: Cimmarron Co. ECOSU (1); Kenion Co.
USNM (1)

Conepatus mesolencus filipensis
MEXICO: Oaxaca USNM (1)

Conepams mesoleucus mearmnsi.

UMMAZ((1). MEXICO: Chihuahua ANSP(1), MVZ (1), KU (4), MSUM (1), MVZ
(2), USNM {2); Durango MSUM (2); Guadatajara AMNH (2); Guemrero UMMZ, (1}; Jalisco
KU (3}, USNM (1); NuevoLeon KU (2}, USNM (1); SanLuisPotosi KU (1), USNM (4);
Tamaulipas KU (3); Zacatecas LACM (3), MSUM (1), OUM (1). NewMexico USNM {2);
Bernaliflo Co. MCZ (1}; DonaAna Co. MVZ (1), UTEP (2); Eddy Co. USNM (1), UTEP (1);
Lincoln Co. USNM (1}); Otero Co. NMSU (1); Sierra Co. USNM (2); Socoito Co.MSB (3).
Texas FMNH (2), USNM (9); Atascosa Co. FMNH (1); Bexar Co. TCWC (1); Brewster Co.
AMNH (1), FMNH (1), MVZ (2), SRSU (2), TCWC {6), TTU {2), UF (1), USNM (3), UTEP
(2}, Brown Co. MWSU (1}; Coke Co. ASNHC (1), TTU (1); Crockett Co. TCWC (1);
Culberson Co. TCWC (8), TTU (1); Dawson Co., TTU (1); Hudspeth Co. UTEP (1);
JeffDavis Co. TCWC (2), TTU (3), UMMZ (1), USNM (3); Kerr Co. MCZ (2), TCWC (4);
Kimble Co. MWSU (7); Masen Co. TCWC (3), USNM (1); McCulicch Co, MWSU (2);
Menard Co, MWSU (1); Pecos Co. CM (1), MSB (1), MWSU (1); Presidio Co. TCWC (6);
Reagan Co. ASNHC (1); Runnels Co. TTU (1); Terrell Co. TCWC ¢1); TomGreen Co.
ASNHC (1); Uvalde Co, KU (1); ValVerde Co. TTU (1); Webb Co. USNM (1).

Conepatus mesoleucus mesoleucus

UMMZ (1). MEXICO: UIMNH (2); Chiapas TCWC (1); Guanajuato USNM (1};
Mexico USNM (2); Michoacan USNM (1); Morelos TCWC (1); Oaxaca AMNH {9) FMNH
(1), TCWC (1), USNM (2).

Conepatus mesoleucus nelsoni
MEXICO: Colima AMNH (1), Kt (1), LACM (8), OUM (1), USNM (3); Guerraro
MCZ (1), TCWC (3) USNM (2); Jalisco KUJ {1}, Michoacan USNM (2} Qaxaca USNM (1).



Appendix 1.--Continued.

Conepatus mesoleucus aicaraguae

ElSaivader; Chalatenange MVZ (2), UMMZ (2); Morazan MVZ (2); SanMiguel
MVZ (2); Usulutan MVZ (4). GUATEMALA FMNH (3); Huchuelenango LACM {2);
Jutiapa FMNH (2); SanMarces FMNH (1); Zacapa TCWC (1). HONDURAS AMNH (14}
NICARAGUA AMNH (3); Boaco KU (1); Choutales KU {1); Leon USNM (1); Matagalpa
TCWC(1).

Conepatus mesoleucus sonoriensis.
MEXICO: Jalisco AMNH (30), KU (1), USNM (2); Sinaloa AMNH (i1}, KU (28),
LACM (1}, MVZ (1), USNM (2}, Sonora MVZ (3), USNM (3); Zacatecus USNM (3).

Conepatus mesoleucus telmalestes
Texas: Hardin Co. USNM (5); Liberty Co. USNM (2).

Conepatis mesoleucus venaticus

UMMZ (1). MEXICO USNM (1); Chihuahua KU (13, MVZ (3), USNM (2).
Arizona AMNH (6}, USNM (7); Cochise Co. AMNH (4), FMNH (1), KU (3), MCZ (4),
MVZ (8), TTU (1), OSUMNH (2), UIMNH (7), USNM (1); Graham Co. UIMNH ¢5),
USNM (2); Greenlee Co. USNM (4); Mohave Co. UIMNH (1); Pima Co. KU {1), MWSU
(1), OSU (1), UCLA (6), UIMNH (3), UMMZ (7), USNM (2); Pinal Co. AMNH (1), FMNH
(1); SamtaCruz Co. EACM (1), VIMNH (2). NewMexico ANSP (1), USNM (8); Grant Co.
AMNH (3); Hialgo Co. AMNH (1), MSB (3), UIMNH (1).

Conepatus chinga

ARGENTINA: AMNH (2), FMNH (1), OUM (2). BOLIVIA: AMNH (1).
BOLIVIA: USNM (1). BRAZIL: AMNH (6). CHILE: AMNH (2), FMNH (1).
PARAGUAY: AMNH {4). PERU: AMNH (1), FMNH (15), MSB (1), MVZ (5), USNM (7).
URUGUAY: AMNEH (50), FMNH (14), USNM (1).

Conepatus humbaldtii
ARGENTINA: AMNH (3), FMNEH (1), KU (2), MCZ (5), MVZ (4), UCLA (7),
USNM (3), FMNH (4).

Conepatus semistriatus

 BELIZE FMNH (1). BRAZIL: Piatry MCZ (1). COLCMBIA: AMNH (2), USNM
(12); Cartage KU (1); Cordoba FMNH (i); Magdatena CM (2). COSTARICA: AMNH (7,
USNM (1); Pugtarenas LACM (1). ECUADOR: AMNH (10), FMNH, (2), MCZ (2); Carchi
TCWC (1); Tunquragua MCZ (1), GUATEMALA UF (1).
MEXICO: USNM (1); VeraCruz FMNH (1), AMNH (2), KU (3), USNM (4); Yucatan KU
(2}, USNM (2). NICARAGUA: USNM (1) Managoa KU (1). PANAMA: USNM (3);
. Boguete MCZ (2); Chiriui ANSP (3). PERU: FMNH (2); Piura MVZ (1). VENEZUELA:
AMNH (2), CM (1), FMNEH (3), USNM (11); Portuguesa UF {1); Urunaco MCZ (1).



Appendix 1,~-Continued.

AMNH American Museum of Natural History, New York

ANSP  Academy of Natural Sciences of Philadelphia, Philadelphia, Pennsyivania
ASNHC  Angelo State University Natural Histery Collection, San Angelo, Texas
CM  Camegic Museum of Natural History, Pittsburg, Pennsylvania

DMNH  Denver Museum of Natural Histery, Denver, Colorade

ECOSU  East Central Oklahoma State University, Ada

FMNH  Feild Museum of Natural History, Chicago, [ltinois

KU  Musenm of Natural History, University of Kansas, Lawrence

LACM  Los Angeles County Museum of Natural History, Los Angeles, Califorina
MCZ  Museom of Comparative Zoology, Harvard Unjversity, Boston, Massachusetts
MSB  Museum of Southwestern Biology, University of New Mexico, Albuguerque
MSUM  Michigan State University Museum, East Lansing

MSUMZ  Memphis State University Museum of Zoology, Memphis, Tennessee
MVZ  Museam of Veriebrate Zoology, Berkeley, Califoria

MWSU  Midwestern State University, Wichita Falis, Texas

NMSU  New Mexico State University, Las Cruces

GSU  Oregon State Unaversity, Corvallis

OSUMNH  Oklahoma State University Museum of Natural History, Siliwater
QUM Gklahoma Musewn of Natural History, Norman

SRSU  Sul Ross State University, Alpine, Texas

TCWC  Texas Cooperative Wildlife Collections, Texas A&M University, College Station
TTU  The Museum, Texas Tech University, Lubbock

UCLA  University of California, Los Angetes

UF  Fiorida State Museum, University of Florida, Gainesville

UIMNH  University of Iilinois Museum of Natural History, Urbana-Champaign
UMMZ  University of Michigan Museum of Zoology, Asn Arbor

USNM  United States National Museum, Washington, D, C.

UTEP  Universify of Texas, El Paso



Table 1.--Descriptive statistics of cranial measurements for each sex and age class of a
sample of the hog-nesed skunk, Conepatus mesoleucus meamsi. Means and Ranges are

measured in centimeters, Coefficient of Variation {CV) was determined from log

teansformed data.
Age Sex R Mean ISE Range (Y
Condylobasal Length
Subaduli  Male 17 6.700  0.168 6.210-7.315 1.230
Aduit Mate 36 7073 0.124 6.390-8.225 1.211%
Subadult Female 0é 6.531 G121 6.320-6.675 0.544
Adult Femate 3l 6.637  (.143 5.780-7.650 1.405
Basilar Length of Hensel
Subadult  Male 17 5938 0.159 5.420-6.550 1.348
Aduli Male 36 8.256 0.116 5.525-7.235 1329
Subadult  Female {6 5719 Q115 5.505-5.880 0.611
Adult Female 3l 5811 0423 5.080-6.580 1.44%
Patatilar Length
Subadult  Male 138 2.904  0.107 2.575-3.255 2.332
Aduit Male 35 3.025 G057 2.535-3.510 1.657
Subadult  Female 07 2786 0.096 2.595-2.945 1.384
Adult Female 31 2.804 0.067 2.485-3.180 1.993
Postpalatal Length
Subaduit  Male 17 3.178 0.105 2.940-3.615 1.938
Adult Male 35 3373 0079 2.955-4,025 1.935
Subaduit  Female 86 3.014 90.12%9 2.815-3.220 1.536
Aduit Femals 3l 3120 0.057 2.745-3.445 1487
Length of Maxillary Tooth Row
Subadult Male i8 2105  0.051 1.930-2.335 1,670
Adult Male 37 2177 0.046 1.940-2.685 2.018
Subadult  Female 07 2021 G054 1.930-2,130 178
Adult Female 31 2.054 0050 1.605-2.300 2.358
Eength of PM3
Subadelt Male I8 0294 0013 0.235-0.350 3.748
Adult Male 37 0301 0010 0.250-0.385 8.615
Subaduit  Female 07 0291 0010 1.275-0.305 413
Aduit Female 317 0299 0010 - 0.220-0.355 8.642

P



Takle 1.-- Continued

Age Sex 1 Mean 2SE Range (Y
Length of PM4
Subadult  Male 18 G631 0016 0.565-0,720 2.052
Aduit Mate 36 0.626 0.017 0.335-0.760 4312
Subadult  Female 07 0.617 0034 (.565-0.685 4,002
Aduit Femate 31 0.603 0017 0.525-0.695 4470
1ength of Molar
Subadult Male 18 .699  0.026 0.585-0.845 4.057
Aduli Male 37 L6853 0,029 0.585-0.815 4519
Subaduit  Female 07 0.666 0030 0.615-0.720 3.167
Adult Female 31 G660 9018 0.560-0.775 4.007
Length of Buila
Subadult  Male t7 1.037  0.034 0.905-]1,145 2904
Adult Male 37 1.137  0.047 0.970-1.665 4.665
Subadult  Female 07 1071 0.047 1.005-1.170 2,445
Adult Female 3 1.090 0,049 0.865-1.645 4.772
Zygomatic Breadih
Subadult  Male 15 4290 0114 3.945-4.685 1.356
Aduit Male 35 4779 0.096 4.225-5350 1.536
Subaduli Female 06 4227 (.147 4.035-4,440 1.137
Adult Female 30 4412 0.106 3.960-5.130 1.723
Mastoid Breadth
Subaduit  Male 17 3.737 0.126 3.465-4.555 1.813
Adult Male 37 3.990 0.085 3.250-4.525 1.781
Subadult  Female 07 3.629 0,108 3.400-3.810 1.105
Adult Female 30 3.792 0076 3.350-4.215 1.500
Interorbital Breadth .
- Subadult - Male 17 2176 0057 1.930-2,425 1.749
Aduls Male 37 2400 0.033 2.135-2.705 2.092
Subadult Female 07 2153 0.026 2.105-2.265 (.523
Adult Female 29 2.250  0.654 1.940-2.565 2.064



Table 1.--Coptinued

Age Sex R Mean 2SE Range Cv
Postorbital Breadih
Subadult Male i7 19099 0051 1.820-2.260 1.754
Adult Male 36 2010 0034 1.785-2.255 1.669
Subaduit  Female 07 1.938  Q.087 1.790-2.075 2.018
Adult Female 30 1.982  0.051 1.660-2.435 2.341
Widih Across Incisors
Subadult  Male 18 1.038 (023 (.960-1.145 2.01%
Aduit Male 36 1057 0.022 (.850-1.200 2,726
Subadult  Female G7 (¢.989 0.040 (.935-1.055 2.316
Aduit Female 31 1.003 0024 0.870-1.160 2912
Width Across Canines
Subadult  Male i8 1.711  0.049 1.540-1.855 2.137
Adult Male 36 1.804 0028 1.630-2.040 1.619
Subadult  Female 07 1.606  (.097 1.440-1.725 2.910
Adult Female 31 Le6D4 G050 1.390-1.930 3.045
Diameter of Canine
Subadult  Male i8 0415 0015 0.355-0.475 5.557
Adult Male 37 0.434 0.009 0.393-0.505 4272
Subadult  Female 07 0.3%0 90.050 0.305-0.470 13.0568
Adult Female 31 0365 0.014 0.305-0.465 8.335
Widih Across Molars
Subadult  Male 18 2.664 (085 2.140-3.305 2.238
Adult Maie 36 2712 0.046 2.454-3.080 1.540
Subadult Female 07 2.597  0.050 2.510-2.695 0.778
Adult Female 30 2611 0052 2.395-2.940 1.657
Molar Width _
Svubadult Male 18 0.792  0.024 0.705-0.865 3,142
Adult Male 37 0.798  0.020 0.685-0.940 3.719
Subadult  Female a7 0.781 0.039 0.650-0.835 3.309
0,778

_Adult

-

_Female

3

0.017

 0.705-0.875

2.917



Table 1,--Continued.

Age Sex n Mean 25E Range CV
Width of Bulla
Suvbadult  Male 17 0.580 0026 0.470-0.690 5.277
Aduit Male 37 0.601  (.021 0.4565-0L310 5818
Subadulf Female 07 Q.606  0.047 0.530-0.720 5.562
Aduit Female 3 0.58% 0014 0.505-0.665 3.808
Width of Interpterygoid Fossa
Subaduli  Male 18 0.846 0041 (.730-1.080 4.631
Aduli Male 33 0.910 0.024 0.745-1.005 3.510
Subadult  Female a7 0.851 0.066 0.75Q-1.600 4718
Adult Female 31 0.865 D.032 0,655-1.105 4.929
Height of Cranium
Subadnit  Masle i7 2752 0032 2.660-2,945 0.70%
Aduit Male 36 2989 0.062 2.695-3.445 1.804
Subadult  Female 1) 2302 0.140 2.560-2.940 1.886
Aduli Female 30 2741 0.060 2.455-3.165 1,780
Lengzth of Lower Camassial
subadult  Mate i8 0914 0.028 0.800-1.025 2.970
Adult Male 37 0,883 0.022 0.755-1.G35 3.460
Svbaduit  Female 07 D.884 0.050 0.780-0.995 3.448
Adult Female 30 0.8532 (.025 0.705-1.025 3.660
Height of Coronoid
Subadult  Male 18 2.067 (L0O56 1.900-2.345 1.857
Adult Male 37 2216 0062 1.955-2.740 2.682
Subadul¢  Female 07 2069 0202 1.860-2.650 3.917
Adult .. Female 30 2.034 0064 1.625-2.495 2.83%
Length of Mandible
Subadult  Male i8 4320 0118 3.950-4.685 1.549
Aduit Male 37 4629 0.085 4.215-5.270 1.436
_Subadult  Female 07 4131 0058 . 4.045-4.240 . 0.494
Adutt Female 30° 4255 0418 37455265 ¢ 1.955




Table 2.--Descriptive statistics of cranial measurements for each nominal
subspecies of white-backed hog-nosed skunks and nominal species of striped

heog-nosed skunks.

Taxon Sex n  Mean 28E Range
Condylohasal Length
2. 1. texensis Femala & T.324 0.1B4 5.815-7.8&0
Male r2 F.566 0,218 T.245 8.460
. 1, leuconctus Female 3 7.168 0.0B4 7.085 T.220
HMale 4 7.875 0.454 T.27% H,265
C. m. mearnsi Female 311 6.631 0.143 5.780 7.650°
Hale ig F7.073 0.134 &.3%90 B.2Z25
C. m. soanoriensisc Female 22 7.065 ©.171 6.485 7.710
Male 31 T.488 0.0656 B.965 2.0EE
. m. venaticus Femalea 21 £.608 0.10% 6.220 7.335
Malae 3o 7.083 0.083 8.50¢ Y¥.705
C. m. telmaleztes Female 4 5.663 O0.228 6.420 &,965
Male 2 7.305 0.380 7.115 7.4858%
C. m. mesoleucus Female 7 G.5%4 0G.143 &.630 7.170
Male 7 T.712  .234 7,130 8,015
C. m. nelscni Femala & 6.789 0.128 6.445 &,595
Male i T.347 0.232 6.7180 7.775
C. m. nicaraguas Female 11 6.877 0.204 £.365 7.%10
Hale 13 7.265 0,159 6.610 7.8398
C. humboltii Femals 4 6.2i0 0,233 5.845 5.445
Male B 6.362 0.224 &.075% &,370
. chinga Femalas 449 &.8958 0.135 6.335 B.D&R
Male 17 T.3B1 0Q.LZ7 &.515 8.275
€. semistriatusg Female 41 7.410 0.129 §.475 B.2&0
Male 29 7.8683 G.198 7.155 &.905

onm. mim L sk e an e —————— = =



Takie 2.--Continued.

TaAXO Eex n Mean Z8E Range
Basilar Length of Hensel

2. 1. taxensis Female B &.488 {£.157 £.115 £.800
Male i2 7.87r 0,218 &.360 7,E25

€. 1. lsuccnobtus Female 3 6.323 0,089 5.235 &,275
Male 4 6.813 {.450 &.390 7.415

2. m. mearnsi Female 31 F.B11 0.123 5.080 5.580
Male I& &.256 0.116 5.82K 7.235

2. m. sonoriensis Female 22 6,153 0,140 S.ERBD 6,720
Mala 29 &.601 O 152 L.840 7.210

C. m. venaticus Female 2¢ £.758 0.054 5,335 §.250
Male 36 6,228 ©.0923 5.605 &.855

C. m. telmalestes Female 4 5.8B5 §.2Z04 5.655 &.145
Male 2 B.425 Q.3%6 6.230 6,626

¢, m, mesolevcus  Femalse 7 £.150 0.144 5.760 £.315
Hale T 6.838 0.228 6.28% 7.17Q

. m. nelgoni Female B 5.988 0,128 5.760 &.240
Male id &.44] 0.219 5.835 &.89%50

C. m. nicaraquae Femals 13 £.102 0.200 5.550 &.715
Male i3 &6.338 .31085 L.890 4.035

C. humbolEii Famale 4 B.474 0.193 §.310 5.6H5
Male 7 E.6G6 0.214 5.360 £.140

C. chinga Female 4% g.135 G0.120 E.525 T.24%
Hale 36 6.564 9.131 5.284% 7.830%

C. semistriatus Female 38 E.550 8,125 5.51i0 7.280
Hale 239 6.9768 0.1i7% 6.360 F.960

Falatilar Length

£, ). texensis Female & 3.124 {0,109 Z.860 31.2580
Male 14 3. 38 0,113 3.095 3.&90

C. 1. leuconcbus Female 3 31.085 §,087 3.020 3,170
Male 4 3.251 0,334 2.805 3.5485

2. m. mearnsi Femzle 3i 2.5904 O0.DE7 2,485 3,180
Male 3k 1.028  G.087 2.535 3.510

C. M. sonoriensis Female 22 Z2.938 ©0.058 2.735 3.265
Maia 3l 3.233 0.073 2.635 31.340

C. m, vepaticus Female 21 2,Br5 0.06% 2.53F 3,185
Hale 36 3.070 0.0&68 2.630 3.76R

2. m. telmalestes Female 4 2.834 ©.15%9 2.540 3.9025
Male 2 3.028 0.165 2,845 31310

. m. mesoleucus Female 7T 2.581 D0.077 2.8B3% 3,100
Male T 3.245 9,125 3.865 3.520

€. m. nelsoni Female 8 2.881r 0.0823 2.705 3.4060

Male 140 2.158 0.0833 2.935 3.3284Q "

¢. m. nicaraguae. Female 11 2.958 0.0%4 2,740 3.225
Male 13 3.079% 0.i02 2.780 3.33n0

C. humbsoltii Female 4 2.635 0.087 2,53¢ 2.7z240
Mala 8 2.726 0,105 2.460 2.500

C. chinga Female 4% 2.99%6 0.056 2,600 3.600
' Male s 37-- 3.1B0 0.057 2,915 2.6940 .
C. semistriatus  Female_42 3,116 0,065 2.595 3.620
3.333% 0.089 2,508 3_880

Male

22 .



Talle 2.--Continued.

Taxon Sex ! Hean 25E Range
Pgstpalatal Length
<. 1, tex=nsis Female & 3,486 O.0ES 3.310 3.705
’ Male 1z 3,722 0.154 3,255 4.030
C. 1. leuccnotus Female 3 3.372 0.03m 2,335 3.400
Male 3 3.663 0.401 3.320 4,015
C. m. mearnsi Famale 31 3.120 ¢.057 2.745 3.445
Mate 35 3.373 G.078 2.8955 4.02%8
C. m. soncriensis Female 22 3,305 0.107 2.935 3.825%5
Male 25 3.482 f.058 3.18% 3.840
. m. venaticus Female 20 3.100 0.0E4 2.815 3,385
Male g 3.324 0.061 .000 3.785
C. m. telmalastes Female 4 3.145 0.111 3,050 3.280
Fale 2 3.525 0.240 3.425 3 .56R
C. m. meselauous Female 7 2.301 O.1zz 3.0BG 3,570
Male 7 3.6094  0.3188 3.34% 4.010
C. m. nelsoni Female 8 3.2l O.07E 3.680 3.380
Male 10 3.421 64,151 3,138 2.880
C. m. nicaraguaz Female 11 32.245% A.1Z6 2.930 3.850
Male 13 3.437 0,111 3.140 3,795
2. humbsltii Female 4 3.150 0.814 2.780 3.860
Male 7 2.574 0.l4s 2.715 3.295
C. chinga Female 49 3.204 0.072 2,840 3.770
Male 26 1,438 (¢.031 1.05858 3,345
C. semistriatus Famales 39 I.RZE Q.07 2,260 3.550
Male 25 3.735 0.0%5 3.400 4._349
Length of Maxillary Tooth Row
€. ). texensics Female 3 2.45%7 0.217 2,240 3.3265
Male 15 2.398 D.087 1.52080 2.5680
. 1. leuconotus Female 3 2.305 0,035 2.270 2,325
Male 5 2.30E 0.180 2.155 2.470
C. m. mearnsi Female 31 Z2.654 0.050 1.605 2.300
Mate 37 2,177 0.048 1.940 2.685
€. m. sonoriensis Female 22 2,197 0,931 2.900 2.3260
Mala 32 2.258 0.030 2.085 2.415%
C. m. venaticus Female 21 2.084 0.035 1.509 2.190
Male 6 2.152 9.027 L.995 2.3%55
C. m. telmalectes Female 4 2.016 0.045 L.560 2.070
Male 2 2.143 §.115 2.085 2,200
C. m. mesoleucus Female 7 2.181 0.054 2.040 2.315
Male 7 2,278 0.074 2.120 2,410
C, m, nelscni Female O 2.200 0.057 2.085 Z.3585
. Mala 14 2.2%3 0.079 2,100 2.435
€. m. nicaraguae Femala 12 2.162 §.,055 2.030 Z2.30%5
Male 13 2.204 C.0&2 2,025 2.420
C. humboltii Female 4 1.395 0.086 1.30% 1.855
Male ;| 1.3%45 Q.070 1.76% 2,02¢
¢. chinga Female 48  2.0%2 0.034 1.745 2.340 w
- Male 27 2,223 9.458 TE2.800°0 3,018 LTl
C. semistriatus Female 40  2.201 0.038 S z.0%6 2.850.7 "7
2% 2.165

Male

2,386

9.044

2.855



Takle 2.--Continued.

Taxon Eex I Mean ICE Range
Length of PM4
C. 1. texensis Famale o 0,784 0.033 0.625 0.78
Mala iz .70 0. 020 O.628 0,780
C. 1. leuconctus Female 3 G.702 0.044 0.5675 0.74%
Male 5 0.675 0.044 0.610 0.735
C. m. mearnsi Female 31 0.603 0,017 0.525 0.659%
HMale aa 0,626 @.017 0.535 0,760
. m. sonocriensiz Female 22 0.644 9,020 0.560 0,764
Hale 3z G.664 0,013 G.585 0.725
C. m. venaticus Female 21 0.622 0.013 0.570 9.680
Male 3G 0.631 O.014 O.5320 G.650
C. m, telmaleztes Femals 4 0.5 0.028 0.350 0.618
Male 2 .53 O0.025% G.E525 4_550
C. m. meseieucus Female 7 G.ge5 0.038 G.5%R0 §.720
Male 7 0.634 0.024 6.58D B.&7E
2. m, nelscni Famale 9 0.E23 .033 G.575 0.740
Hale 16 0.667 0.025 O.600 0,740
€. m. nicaraduae Female 131 0.640 0,023 0.565 0,650
Fale i3 0.£41 oO.0Z8 0.560 0,728
C. hoemboltii Female 4 D.65%1 §,.049 0.5%0 0.710
Hale g 0.825 0,032 ¢.575% 0.700
. chinga Female 48 0.664 0.012 0.535 ¢.755
Male 37 0.883 {.015 0.580 &.7758
. semistriatus Female 41 b.742 0.018 0.685 0.845
Male 25 0.773  0.0z20 0.69% 0.EB20
Langtl of Molar
2. 1., texensis Femalie 3 0.768 0.045 0,660 G.870
Male 15 G.74% 0.029 0D.715 0.873
C. 1. lsuconotus Female 3 0.730 0,010 0.748 0,755
Mala 5 0.728 OG.0&& 0.655 0.B5Q
2. m. mearnsi Female 31 0.660 0,018 0.580 04.775
Male 37 0.685 9.020 0.585 0.815
C. m, sonoriensiz Femals 22 9.654 D.027 0.575 0,815
Male 32 0.7107  0.021 G.580 0.835
C. m. venaticus Female 21 4.651 0.020 0.554 0.73is
Male 35 0.5657 0.018 ¢.495 §.7ES
C. m. telmalegtes Female 4 4.5%80 O.016 0.57% 0.610
Male 2 J.628 0.005 0.825 0.620
€. m. mesolsucus Female 7 O0.726 0.027 0.630 0.780
Male 7 0.688 0.035 G.&620 G.750
C. m, nelsoni Famale 9 G.724 0.031 0.635 0,800
Maie ™ 10 0.350 GQ.0332 G.650 G.E40
€. m. nicaraguase” Female 11  ¢.6%4 O©.024 8.625 0,730
' Male i3 0.70% 4,028 G.600 0.780
. humboltii Femals 4 0.524 0.069 G.445 O.&00
' Male B 0.527 0,039 0.420 0.605
.. €. chinga Female 48 0,597 ©.020 0.260 0,720
mm-f""'_- Male -- 37 0,632 0,018 G460 0.740
C. semistriatus Female 40 6,701 0.016 '0.530 0.800
Male 29 0,724 0,023 G.625 0.830



Table Z.--Continved.

Taxon Sax n Mean 2EE Range
Length of Bulla

. 1. texensis Female O 1.1068 §.04% 1.010 3.225
Male 15 .17z 0.84%5 1.030 1,330

C. 1. lsuconotus Female 3 1,127 B.033 1.110 1.318590
Mzle 4 1.08%8 0.101 G.850 1.180

C. m. mearnsi Femalae 31 1.980 0.04% 0.865 1.E45
HMale 37 1.x37 0.047 0,870 L.865

C. m. scnorienzsic Female 22 1.328 0,055 G.2990 1.635
Male iz 1.1%6 0.060 .95 1.690

C. m. vepaticus Female 21 1.087 0.054 0.97¢ 1.5684%
Male 16 1.186 0,049 0.9585 1,735

C. m. telmalestes Female 4 1.015 ©.041 0.975 1.060
Male 2 1.048 2,005 1.445 1,050

C. m. mesoleucus Female 7 1.0B3 0,032 1.020 1.175
Male 7 .20 OD.07¢ 1.875 ¥.325

C. m. nelsoni Pemale & l.8768 0.030 1.805 1.13§
Male 1 1.160 O.054 3.975 1.270

€. m. nicararmuas Female 11 1.073 §.0320 0.958% 1.155
Male 13 1.162 G.Q040 1.065 1.3248

2. humboleii Female 4 1.154 ©.2645 1.045 1.5960
Male 8 1.08L 0.044 O.875 1.375

. chirga Female 459 1.080 0.631 C.E40 1 _ 325
Mala 37 1.3122 0.442 G.945 1,585

C. semistriatus Female 41 1.147 0.gz28 §.9B0 3,340
Hale 2% 1.223 0.0438 1.68320 1.875

Zygomaitic Dreadth

C. 1. texensis Female & 4.B%8 (.145 4.705 5.330
Male iz E.267 0.204 4,459 5.640

2. 1. leucongtus TFemale 3 4,652 ¢.058 4.58% 4.6590
Male 4 S5.034 0.380 4.675 5.540

C. m. mearnsi Female 24 4.412 0,106 3.500 5.3230
Mala 35 4,779 0,038 4.225 £ 350

C. m sonorisnsis Female 20 4.568 0,110 4.165 £,590
Male 24 4,558 0.126 4.470 5,450

. m. venaticus Female 19 4.354 0,106 4. 035 5.045
Male iG 4.788 0.055 4.300 5.550

£, m, telmalestes Female 4 4.384 0.14B 4.155 4.50%
Male 2 4.723 0.615 4,435 5. 836G

C. m. mesoleucus Female 7 £.627 0D.15%9 4,265 4.925%
Male 7 5.35% 0O.z212 4_B95 5.650

C. m, nelzoni Femala 7 4.501 ©G,054 4.335 4.&5k0
Mala & 4.8928 ©.267 4.5310 5.635

C. m. nicaraguas Female 11 4.457 §.171 4.105 F.0449
Mala i3 4 824 0.162 4.325 5.475

<. humboltii Female 4 2.568 0.127 3.885 4._3155
Male g 4,146 0.170 1.785 4,475

€. chinga Female 46 4,438 O.087 3.98B0 5,045
HMale 33 4.732 4.102 4.175 5_335

¢. semistriatus Female 28 4.814 0.098 "4.320 5.575
28 5,156 4,200 6.310

Male

0.180

L

bR b s B



Table 2.--Continued.

Tarxcon Sex 1 Mean 2EE Range
Mastoid Ereadth

C. 1, texencis Female & 4.113 0,050 4.030 4.245
Male 12 4.46% 0.135 4.015% 4_740

C. 1. leuccnotus Female 3 4.15%3 f0.171 4.045 4,340
Male 4 4. 200 §¢.228 3.550 4.42¢

C. m. mearnsi Femala 390 3.792 0.098 3.350 4.215
Malea i7 3.530 O.085 3.250 4,525

., m. sonoriensis Femala 22 3,528 0.050 3.615 4.345
Male 30 4.362 0.063 3.855 4.530

C. m. venaticus Female 21 3.773  0.068 2.540 4.220
Male 35 %.033 0.067 A.770 4.545

C. m. telmalectes Female 4 1.73183 Q1431 3,555 3820
Male Z 4.220 0.43¢ 4.008 4.435

. m. masaleucus Female 7 3.934 ©.0RD 3.780 4,045
Male T 4,344 0.185 3.9350 4.579

€. m, nelzscni Female & 2.765 D.03% 3.548 31.5%45%
Male o 4,121 0.:34 3.850 4.575

C. m. nicaraguge Female 11 3,712 0.113 3.485 4.1320
Hale 13 i.204 0.0%0 3.550 4.180

C. humboitii Female 4 3.45%8 &.3101 3.365 3.55%
Male B 3.524 6,085 3.47¢ 3.B50

<. chingg Female 438 3.B18 ©0.074 3.378% 4,365
Male 37 3.822 0.0B1 3.520 4.525

C. semiztriatus Female 41 4.093 0.08%9 3.325 4.7405
Male 29 4.344 0.12%2 3.75%5 5,175

Interorbital Breadth

C. 1. texensiz Female 8 2.545 0.089 2.420 2.720
HMale 12 2,858 0.3101 2,355 3.000

C. 1. leuvconotus TFemale 3 2,450 0._.851 2.400 2.48%
Male 3 2.637 ©.174 2.535 2.8140

. m. mearnsi Temale 29 2,250 D.054 1.240 2.585
Male a7 2.400 0,053 2,135 2_705

C. m. sonoriencis Female 22 2.387 0.080 2.060 2.750
Male 29 2.503 0.04B 2.2%90 2.7%90

C. m. venaticus Femzle 2L 2.190 0,040 1.%88 2.440
Male g 2.345 0.038 2.150 2,705

C. m. telmalestes Female 4 2.265 {.085 2,135 2.2B5
Male 2 2.418 §,345 2.245 2.5%0

C. m, mesoleuvcus Female 7 2.379 0,070 2.220 2,550
Male 7 2.628 0.153 2.205 Z.830

. m. nelscni Female 7 2.277 G.064 2,125 2,375
oo Male- ig 2.424 0,050 2.240 2,645

C. m. nicaraguze PFemals 11 2,285 0.0822 2.640 Z2.800
R Male iz 2.370 0.652 2.145 2,755

C. humboltii Female 4 2.0686 0.114 1.505 2.1a5
Male g 2.03 0,124 1.780 2,230

C. chinga Female 49 2.284 0.050 2.040 2.750
T e - Male 37 2.402 0.0%B 2.115 2,780 -
‘¢, semistriatus  Femais 41 2.394 0.086 2.005 2.755

Male 29 2.537 0.108 2.120 3.3165



Table 2.--Continued.

Taxaoh Bax I Mean Z5E Range
Postorkital Breadth
2. 1. texensis Femals B 2.212 0.0R7 2.080 2.334
Male 13 2,325 0.023 1.955 2_6680
C. 1., leucenctus Females 3 2,127 Q.13% 2.060 2_215
Male 5 2,237 £.133 2.070 2.420
C. m. mearnsi Female 30 1.382 0.0&1 1,660 2.485
Male kl 2.010 0.834 1,785k 2,285
. m. socnoriensisz Female 22 2,025 0.085 1.730 2.330
Male 30 2.135 90.053 1.715 2.405
C. m. vanaticus Famale 21 1.922 0.060 1.6885 2,235
Male 38 1.985 0.4837 1.750 2.200
C. m. telmalestes Female 4 1,830 6,085 1.855 2.010
ala b 2.058 0.23% 1.340 2.175
C. m. mescleucns Female 7 1.092 0,054 1.820 2.140
Male 7 2,113 0.081 1.5960 2.24a5
C. m. neilsoni Female & 1.83% £.104 1.830 2.1&63
Hale g 2.04% 0.0389 1,755 2.270
. m. nicarzguas Female 11 1.925 0.070 1.745 2.105
Mzila 13 2.915 0.0&55 1,765 2.215
. humboisii Femals 4 1.662 O.06B 1,585 1.75¢
HMale ) L.562 0.082 1.530 1.81%8
<. chinga Female 49 1.997 0.060 1.4286 2.18%
Male i7 1.8930 0,073 1.400 2235
C. semistriatus Female 41 Z2.045 0,062 1.415 2.41a
Male 29 2.032 0.076 1.510 2.450
Width Acrosa Incizors
€. 1. texensia female 9 1.175 0,043 1.045 1.240
Male 13 1.257 0.046 1.085 1.375
€, 1, lewconcius Females 3 1.137 0.054 1.185 1.180
Male ) 1,176 G.058 1.0%5 1.265
. m. mearnsi Femals 33 1.003 0.024 a.870 1.150
Male i6 1.057 D.022 G.850 1,200
C. m, sonoriensis Femalae 23 1.103 0.827 0.5960 1.195
Male 31 1.136 ©0.022 0.895 1,235
C. m., venaticus Female 21 1.4821 9.024 0.515 1.196
Male 36 1.0B2 0,031 0.545 1,530
C. m. telmalastes Female 4 §.968 0.651 G.225 1,025
Maie 2 1.023 0@.153 0.%45 1.300
C. m. mescleacus Femalea 7 1.024 0.¢322 1.065 1.155
Haie 7 1.159 B£.063 2.035 1.288
C. m. nelsoni Femala A& 1.055% 0Q.821 1.010 1.135
Hale il 1.108 0.045 0.9749 1.20%
C. m. nicaraguae Female 11 L.087 ¢.020 34.025 1.1i5¢
] Hale 13 1.133 0G6.0Z8 1.065% %.2315
C. humbeoliil Female 4 6.9321 G.078 0.835 0.585
Mals @ f.953 0Q.0233 0.91% 3. 0680
C. chinga Female 4% 1.043 ©&,0625 © 0,845 %,230
i ~ - Male 37  1.102 0028 0.%60 3.285:°
C. semistriatus Female 43X 1.340° 0.036 0.925 1.355
Malea 29 1.1%6 0.047

1.035

1.450



Table 2, --Continued.

Taxcn 2ex n Mean 2EE Range
Width Across Canines

. 1. texensis Female 9 1.921 D.049 L.720 1.975
Male ig 2.083 0.089 1.765 2.36%

C. 1. leuccnotus Female 32 1.783 0.037 1.735 1.7%0
Mals 5 1.5656 0,104 1,875 2.165

C. m., meaznsi Female 31 1.604 0,050 1.390 1,530
] Mala 36 1.B04 ©.023 1.6830 2.040
€. M. sonoriensis Female 22 1.671 ©£.0k3 1.525 1.825
Male 33 1,897 0.031 1. 720 2.050

C. m, vengticus Female 21 1,588 0.048 1.445 1.945
Male 36 .78 0.0z27 .40 3,380

. m. telmalestes Female 4 1.Re6  D.062 1.480 1 640
Male 2 1.802 0,238 1.685 1.92¢

C. m. mesgleucus Female 7 1.674 0O.033 1.805 1.735
Male 7 1.%50 0.120 1.625 2.030

C.om, nelseni Female & 1.628 0.035 1.5758 1,720
Male 10 1.EBT7 0.081% 1.74a0 2.030

¢. m. nicaraguae Fsmale 11 1.678 ©.044 1.585 1.840
Male 13 1.871 0.05% 1,735 2.060

C, huomboltii Female 4 1.478 0.072 1,380 1.545
Male a 1.603 0.05%9 1l.490 1.74%

£. chinga Feamale 43 l.g%% 0.030 1.439 1.965
Male a7 1.874 O.020 1.685 2.085

C. semistriatus Female 41 i1.324 0O.03R 1.575 Z.080
Male 25 2.048 C.07% 1.7%0 2.8400

Width Across Molars

. 1. texensis Female 3 3.3122 0,145 2.305 3.760
Male 15 3.160 0.6586 2,850 31.315

€. 1. levconctus TFemale 3 2,307 Q.00 2.200 2,810
Mala & 3,031 9.158 2.830 %.380

2. m. mearnsi Female 3a 2,812 D.052 2.38% 2.8040
Male 1B 2.712 0.04¢ 2,454 I.084

. m. sonoriensis Female 22 2.731%  0.0432 2.585 2,520
Male 30 2,867 0.044 2.620 2.075

C. m, vepnaticus Female 231 2.590 O.047 2.445 2,845
Male 28 2.674 0.043 2.165 2,885

C. m. telmalestes Female 4 2.595 0,030 2.5640 2.&50
Mala 2 2.630 0.230 2.515 2.745%5

£. m. mesoleacus Female 7 2,789 G.088 2.630 2,885
ttale 7 2.901 0.130 2.635 3.105

C. m, nelsoni Female 2 2.770 0,053 2,655 Z.900
s ' ' Male™ ~10 2.838 0.p58 2.775 3,045
C. m. ricaraguas Pemale i1 2.825 0,045 2.745 2.855
Male i3 2.823 0.082 2.735 3.080

C. humbolEil Female 4 2.4538 0.1ls 2.365 2.810
Hale B 2,58} 0.£68 2.430 2_725

C. chinga Famale 48 2.774 D.94%5 2,1B0 3.305
N _ _Male 37 2.883 0.046 - 2,630 3.225
¢. semistriatus Female 40 32.065 0.057 2.695 3,380

39 3.202 0.0BR 2.825

Male

3.620



Tabkle 2.--Continued.

Taxon Sex s Mean 2EE Range
Malar Width
2. 1, texensiz Female 3 0.833 D.082 f.7HS 1.875
Male 15 0.265 O.023 8.20% 1.840
£. 1. leuconotus Female 3 0.900 0.661 0.8340 0.940
Male & .207 0.080 0.830 0.880
. m. mearnsi Female 31 0.778 0.017 0.705 0.87%
Male 37 0.788 0.0z0 D.685 0.340%
C. m. sonorisnsis Female 22 0,803 0024 0,680 O.B5
Male 32 0.850 0.018 0.6685 0.530
T, m. venaticus Female 21 .205% 0,016 6.725 0.505
Male 15 0O.808 0.0315 8.710 0.87%
€. m, telmalestes Female 4 o.723 0.027 0,690 0.755
Male 2 0.758 £.035 8.740 6.775
€. m, mesgleucus Female 7 D.856 O.038 0.7%5 6.805
Male 7 0.864 0.043 G.785 {(.%855
2. m. nelscni Female 3 0.B28B 0.034 B.750 4.910
Mala 10 B.653 0.022 6.815 0.%20
€, m. nicaraguae Female 11 g.836 D.0Q35 ©.730 0,530
Male 13 4,845 B8.023 0.7 0.8570
€. humboltii Female 4 0.793 0.085%9 0.745 0.875
Male 8 9.79% 8.037 &.715 0,870
¢. chinga Female 46 B.E57T 0.0317 O.745 1.085
Kala 37 .83 O.015 0.7285 6.%30
v, =emiztriatus Faemale 40 0.931 9.027 a.775 L.085
Male 25 0.9687 4,040 G.720 1.1E55
Width of Interpterygeoid Fossa

C. 1. taxensiz Female 48 0.97% 9.904z2 0.865 1.055
Male i3 1,033 6,044 0,890 1,180
C. 1. leuconptus Female 32 B.8585 0.055 0,835 1.020
Fala q 1.005 6_142 G.895 1.130
2. m. mearnsi Famaiae 31 0.B65 0,032 G,E55 1.145
Fale 33 0.910 G.0G24 0.745 1.0085
C. m. sonoriencis Female 23 0.910 0.02% a.790 1.025
Mala 25 0.83783 G.023 0.E65 1.3100
C. m. vanaticus Female 21 0.842 0,030 0.730 1.050
Male 3G 2.904 0,018 0,745 0,550
. m. telmalestes Femalae 4 0.B38 0,020 0,820 0,865
Male 2 0,843 ©.005 0.846 0.B45
C. m. mesolsucus Femals 7 G.260 0.052 0.755 0.260
Male T 1,96k 0.085 0.90% 1.1400
C. m. aalzoni Female B G.eza  0.03%7 a.%70 0,960
' Male 9 3,243 0.071 8.78% 1,185
C. m. nicaraguas Female 10 0.8%2 0.051 0.755 L.020
Male ' 13 ©.882 0.039 0.820 1,035
C, humboleii Female 4 0.803 0.458 f.725 0.8&0
Male B 0.8058 0.035 §.755 0.88S
C. chinga Female 48 0.543 0.R38 0,810 1.055
: " - Male N K1 0.966 Q.020 0.775 1.045
C. semistriaftus Female 40 0,916 0.023 D,7E5 1,050

Male 27 g.958 O.037

0.6906

3L.200



Takle 2.--Continued.

Taxon Sex 11 Mean 25E Range
Height of Cranium

. 1. texensis Female & 4.880 0.066 2.770 2_0ES

Male iz 31.15¢ 0.110 2.7%5 3.515

2. 1. leuconotus Female 3 2.887 0,123 2.740 2.930

Hale 3 2.857 0.185 2,755 3.115

C. m. mearnsi Female 34 2.741 G.060 2.45% 3.1E5

] Male 36 2.88% O.0B2 2.685% 3.445

<. m. sonoriensis Femals 22 2.851 ©.048 2,845% 3,070

Male 30 Z2.988 0.062 2.620 3,300

C. m, venaticus Female 21 2.623 9_05S 2.3%5 Z.510

Male 36 2.B9% 0,058 2.835 3.410

C. m. telmalestes Female 4 2.719 0,144 2.535 2_5875

Male z2 2.8920 0.2EBEQ 2.780 3.060

C. m. mesoleuwcus Famale 7 2.798 0.063 2.685 2,815

Male 7 3.131 0.138 2.855 3,385

C. m. pzlsoni Female & 2.729 {.0E6 2.555 2.910

¥ale 10 2.840 0,333 2.670 3.213

C. m. nicaraguas Female 11  2.706 O.088 2.4458 2 970

Male 13 2.808 0.037 2.6805 2,250

€. humboitii Female 4 2.378 0.015 2.365 2.39%

Male T 2.531 0.147 2,33% 2.590

€. chinga Female 48 2.648 O.0548 2,285 3.135

Male 36 Z2.B00 ©.961 2,320 3.150

C. semistrizius Temale 41 Z2.8a7 6,061 2.475 3_414

Male 25 1.053 6.108 2.615 3.71s5

Length of Lower Carnassial

., 1. texensis Female % L.O0B 9.035 0.240 1.100

Male 14 1.002 D.8647 0.755 1.120

¢. 1. lesuconotus Female 3 1.005 0.017 G.850 1.020

Male g 0.254 0.058 G.E875 1,055

C. m. mearnsi Female 30 D.85% $.025 0,785 1.025

Male a7 0.883 0.022 0.755 1.635

C, m., sonoriensis Female 22 0.912 $.027 a.770 1.055

Male iz 0.333 0.016 0.8225 3,015

C. m. venaticus Female Z0 G.869 0,023 G.770 0.950

Male a4a OG.B7TR2 0.01& 8,770 D.87%

C. m, telmalectes Female 4 0.H38 0.024 0.820 O.860

Male 2 G.B1G O.010 0,805 H.815

¢, m., mesoleuvsus Female 7 G.348  0.037 0.8%0 1.820

Male 7 0.891 ¢.049 0.820 0.88:5

C. m., nelscni Female 2 G.%26 G.032 G.830 1.02%

' Mala 10 ° 9.8%25 ¢.032 “B_835 1.46315

C. m. nicaraguas Female 131 0.888 ©.035 9.805-1.010

Mala 13 G.944 G_.026 a.860 1.0440

C, humboleii Female 4 0.7%1 ©0.046 9.740 0,845

) Male @ 0.785 ©.032 0.725 0.B50

¢. chinga Female 48 0.874 0.0615 0.770 1.000
_ .7 Male 35 -0.8977 0.022° - 0,765 1.050 -

. semiztriatus Female 41 0.992 ©.018 0.8BD 1,115
Male 2% 1.053 ©,045 0.905 1.560



Table 2.--Continued.

Taxon Sex i3l Mean 25K Ranga
Height of Corcmoid

. 1, texensis Female o 2.278 0.065 2.110 2,405
Mala 14 2.400 0,103 2.020 2.6B%

. 1. lepconotnz Female 2 2.455 n0.231 2.2558 2,&G55
Male 4 2,343 0.158 2.180 2,535

£. m., mRarnsi Female 30 2.034 $.064 1.625 2,495
Male ay 2.21e  0.082 1.5855 2.740

€. m. sponoriensis Female 22 2.13B D.0546 1.500 2.425%
Male 32 Z.280 0.053 1.5975 2.540

C. m. vanaticus Femals 20 2.014 0O.08L 1.6885 2. 385
Male 38 Z.115% 0.041 1.870 2.380

. m, telmalastes. Female 4 2.025 6.100 1.835 2,145
Hale 2 Z2.Z05% 8,540 2.185 2.22%

. m. mascleucus Female 7 2.144 ©.043 2,080 2,225
¥ale T Z.408 0,142 2.085 Z.660

€. m. nelscni Femala 3 2.068 0,094 1.885 2.255
Male 1a 2.226 0,020 2.010 2,35k

C. m. nicaraguae Female 11 2.12% ©D.0%6 1.845 2,395
Hale 13 2.29% 0.1123 1.8350 2,600

C. humboltii Female 4 1,850 0,108 L.E20 Z.060
Male B 2.053 0,112 1.788 2.280

C. chinga Female 4% 2.2232 0.04048 L.91% 2,705k
HMale 34 2.385 0.062 2.835 2.730

. semistriatus Female <31 2.374 0.052 2.075 2.%70
Male 29 2.544 ©.653 2.100 2.109

Length of Mandible

. 1. texencis Female 3 4.745 0,113 4,500 S.000
Male 13 £.853 O.32H 4.335 5,485

C. 1. leuconotus Fremale 3 4 LR 0.032 4. ES0 4.600
Male g 4.8 0.273 4, RE5 5.310

C. m. ma2arnsi Female 30 4.255 {.118 3.745 5.265
Male 37 4. 623 D, 085 4 215 5.2T)

. m, sonoriensiz Female 22 4.500 0.052 4,150 4.860
Male 32 4,857 B.054 4.545% 5,220

. m. venaticus Femals 20 4,179 0.08BZ 3.8B5 4.6T0
Male s 4.5530 Q.0&68 4.125 &5_080

. m. telmalectes Female 4 4.225 0.145 4,100 4.430
Male 2 4,618 O0.374 4,430 4.EB00

C, m. mesoleucus Female o 4,443 0.131 4,24% 4.650
Male 7 5.046 0O.1&7 4,835 5.2749

C., m., neisoni Female 2 4,409 0.084 4.220 4.8320
Male 10 4.750 ©.191 4.210 5_G0AG

C. m. nicaraguas Female 11 4.427 ¢.131 4.145 4,870
Mate 1z 4,707 ©G.134 4,355 5.105

2. humboltii Female 4 4000 0.3179 3,835 4,360
Male 8 4,973 0.145 2,760 4.415

" €. chinga Female 48  4.448 0.072 4,055 5.215
o = . Male 34 4.7317 D.08S 4.230 5.285
Q. semistriatus Femalsa 41 4.749 0.0%0 4,185 5.300
Male 25 5.0687 O0.1432 4.560 5.815



Table 3.--Contribution of each of the 21 principal components to the
vatiatior of craniat measurements of hog-nosed skunk populations.

Eigenvalue  Difference Proportion  Cumulative

PRIN1 0.01538 (01266 0.574 0.574
PRINZ 0.00272 0.60061 0.101 0.675
PRIN3 0.00211 0.60080 0.079 0.754
PRINA 0.00131 £.00049 0.G49 (.803
PRINS 0.00082 0.0001 4 0.031 0.834
PRING 0.00068 0.00013 0.025 0.859
PRIN7 0.00055 0.00007 3.021 0.880
PRINS 0.00048 0.00004 0.018 (.898
PRING 0.00045 0.00005 0.017 3914
PRINIO 0.00040 0.00006 0.015 0.929
PRIN11 0.00034 (00006 0.013 0.542
PRINI2 0.00029 0.00001 .0t 0.953
PRIN13 (.00028 0.00003 0.010 0.963
PRINi4 0.00025 £.00005 0.609 0.972
PRIN1S 0.0002G 0.06004 0.008 0.980
PRIN16 0.00016 3.00G02 0.006 0.984
PRIN17 0.00014 0.60003 0.005 ¢.091
PRINiS 0.00011 000004 0.004 0.995
PRINiS 0.00007 0.00004 0.003 0.998
PRINZ0 0.060004 0.00002 0.061 .99

PRIN21 0.00002 . 0.001 1.Gd0




Table 4,--Character loading on the 21 principal components for cranial measurements of samples of Conepatus.
Character abbreviations are as found in text under materials and methods.

Prinl PrinZ Prin3 Pring Prink Prinsg Prin?
Vecton g Vector % Yector ¥ Veotor % Vector * Vaotor % Vector %
oL 0.217T6 4.73 Q.1381 3.6% =-0.40082 .24 -0.0L22 0O.4% =0 ,1012 3.1314 0.0503 1.7l =-0,2184 5.42

BAS 0.232&6 5.12 0.1234 3.30 -0.0318 O.%4 =0.0275 1.08 =0.13234 3.83 0.0326 1.311 -0.2%82 7.48
FL g.2172 4.78 p.0582 1.55 =-0.05%2 1.76 ~-0.004% 0.17 -0.08%8 2.%3 -0.0325 0.77 -0.4532 Ll.34
FPL 0.2310 5.03 B.15482 4,213 p.o3E2L 0.95 -0.0743 2,30 -0.1330 4.132 0,1081 3.72 -0.1130 Z.83
MTE 0.2115 4.86 =-0.0431 1.15 Q.D704 2,03 0.0473 L.BS 2.0645 2.4Q0 0.1l51% 5.14 G.032% 0.82
P4 0.2212 4.87 =0.3023 8,07 -0.23768 1L1.18 -0.0557 2,17 G.2480 .70 -0,2531 10.1% G.lOoH%  2.73
ML 0.2060 4.54 -0,8153 16.43 0.3160 90,38 0.0794 3.09 0.0814 2,53 0.4562 15.54 -0.0870 2,18
BL 0.1650 3.83 G.2252 o5.14 0,L3R% 5.%0 -0.79Lle 30.83 0.4475 13.%0 G.0708  2.41] 0.0753 1.88H
ZB 0.2078 4.5H 0.151 4.04 0.0%41 2.72 0,1378 5.37 ~0.0375 3.03 0.0231 0.79 0,315 7,93

ME 0.2028 4.46 Q.1710 4.57 0.0827 2.46 0.0144 ©0.56 =-0.0773 3.49 0.0z291  0.28 .14 2.87
IR 0.2.24 4.68 9.151% +4.05 0.1435 4.28 g.2006 7.81 -0.0802 .87 -0.06233 2,36 Q.3008 T.53
PR 0.1la48F 4.08 =-0.0823 2.43 D.5082 18.08 0,132 .07 0.0%%L 3.08 -0.7035 23.98 -0.113s 2.84

WAT 0.2661 5.86 -0.075%3 2.01 0.0425 1.23 -0.0484 1.88 -0,15958 &.08 0.1302 4.46 q0.3230 B8.08
WAL 0.2527 5.57 $4.0390 1.04 ~0.0962 2.85 -0.0327 1.27 -0.1125 3.4% 0,011 0.40 0.1636 4.03
" WAM 0.2357 5.15 -0.1185 3.18 -D.1535 4.56% 0.0817 3.18 =D.025%3 Q.31 -0.0425 1.45 0.163% 4£.10
00,2469 5.4d4 =-0.2070 5.53 -0.3554 10.55 -0.17B4 6.9%5 -0.08%2 2.77 -0.32504 8.32 0.2342 5.86
Q,1%70%  2.77 0.2637 V.04 -0.1827 5.42 0.4%5L 18.50 0.7245 22.50 0.1142 3.8% -0.0272 0.68
n.148% 23.28 0.1538 4.11 0.2607 7,74 0.0888 3.46 -0.0154 0.48 ©.237¢ 8,09 0,174 4.37
) G.222% 4.50 =-0.3485 9.33 -0.0342 1.02 -0.0511 .33 0.1404 4.36 0.0464 1.58 -0.2471 6.L8
- HC G.2608 5.74 0.1956 5.22 ~-0.1%03 5.65 0.0133 p.52 -0.16805 4.98 -0.0531 1.8 -0.2820 6.586
S LM 0.22e5 4.95 0.10%5 2.%3 ~0.0315 0.35 Q0.0218 0.85 =-0.1313 4.08 0.02%2 L.00 =-0.L8580 4.23

Koz



Table 4.--Continued.

Pring Prin® Frinld Frinll Prinlz Prinl3i Prinls
Vector % Vesbor ¥ Veootor % Vector % Veotbor 5 Veokbor ¥ Vactor %
CL =0.07L0 Z.03 0.1655 4.88 =-0,.0689 1.954 =0.0027 0.05 =0,07%94 2.332 D.0438 1.40 -0.0284 4,37

BAZ -0.0821 2.35 0.1515 4.18 -0,.0L88 0.5 0.0140 0.36 -0Q.13&3 3,58 0.OL71 0.%5 -0.0267 0.89%
FL -0.2B1l0 8.904 -0.00B3 2.44 ~-0.2721 7,56 7.1%90 5.08 0.1185 3.44 n.106ad 3,41 g.100% 3.44
PRI 0.1607 4.60 0.42483 12,04 0.2580 9%.26 -0.1378 32,52 -0.4255 12.43 -0.2522 8.058 -0,2835 10,01
MIR =-0.1535 5.54 0.3587 2.80 «-0.2351 £.73 =-0.4500 11..49 G.1538 4,42 =-0.0384 1.23 0.552% 1=2.87
FM4 0.3783 10.82 0,3047 10,30 =-0.33%5 8.56 0.2723 &.3E6 2.1541 4.50 -0.1428 4.57 -0.1042 3.5

ML -0.0330 0.25 -0.0810 2.24 Q.1398 5,63 0.2L22 5.42 0.0357 1.04 =0.3410 10.9%3 -0.0130 0.44
EL -0 0470 1.24  -0.0812 Z.24 0.0442 1,24 0.1L76 3.40 0.0457 .33 -0.0410 1.3% 0.086% 2,97
ZB .1751 5.01 -0.0811 1.80 0.1632 4.59 Q.3047 7.78 G.0517 1.51 Q.1807 5,80 D.0293 2.33
ME a¢.0142 0,41 4.0358 0.32 0.0103 G6.29 o.0oz2 2.36 0.9687 2.0l 0.234% 7.5 -D.0B24 Z.EB1
LB -0.355%6 10.17 0D.2803 7.74 Q.2242 6,32 0.3386 2.80 0,315%4 2,31 0.0403 1.2% -0.0310 1.06
PE 0.0251 0.72 -0.0%5 2.66 -0.0294 0.83 -0,1342 3.43 -0.09H% 2.H9 -0.0573F 3,13 =0.0Z0B 0.71
WAL -0.2122 &.07 -0.2061 5.85 -0.4724 13.30 =-0.233% 5.937 0.1231 2.85% -0.1034 3.32 -0.4207 14.38

WARC 0.0048 0.313 -0.3701 10.22 +0.2345F &.687 B.lo¥0 2.73 -0.4242 12.39 -0.0504 l.52 -0.0172 0,59
WAM 0.92498 2.71 =-4.1553 4.440 0.0371 L.04 o.00%4 2.5%4 -0.3705 10.82 Q.0379  1.2z2 0.5818 192.17
MW -0.2718 7.78 -¢.0451 1.24 0.4576 1Z.85 -0.3&08 5,22 0.0013 0.04 L.O0L&l 0.5%2 =-0.0527 1.80
W -0.,x377 3.94 =-0.1463 4.04 0.0483 1.36 +~0.1214a 2,84 -0.097% 2.85 -0.0783 2,81 -0.18585 5.41
CH 0.3257 15.04 6,027 .0z -Q.907%32 2.06 -0.28054 7.39 Q.0348  2.48 G.199% &.41 C.O08T  D.30
Lc 0.0589 2.B3 -~0.0666 L1.B4 0.1213 3.70 =-90.1113 2.B4 G.O0R0T 1.74 0.7045 22.60 -0.1770 &.,04
HC G.3295 9.43 -0.3543 .78 0.2187 &.16 ~0.1150 3.04 0.5031 14.83 -0.3533 11.33 G.0BYs  2.94
L =0.0030 ©.02 B.o0zs 0.0% -0.0100 0.Z28 Q.2100 5.36 -0.0857 1.82 0.9038L L1.25% -0.0064 0.22



Table 4.--Continued.

PRIN1E PRIN1E BRIFLY PREIN1E PRINLS PRIN20 PRTNIL
Vaotor % Veobar ¥ WVecotor ¥ Vecotor 3 Vecbkor S Vackor 5 Vackor %

CL 0.0606 1.52 0.Q022 2.84 0.0235 0.33 0.075L Z.464 .0502 3.5%4 -0.51L05 19.49 0.7340 35.289
BAS 0.0480 1.2& 0.1270 3.92 0.05%2 1.81 -0.03%0 L1.20 -0.2202 8,63 -0.5476 20.31 -0.6340 30.48
FL Q.2833 7.4 06,1703 %.3s5 0.L5%8 4.9% 0.06567 1.25 -0.3335 13,07 0.4207 18.73 J.0837 4.02
PPL  ~0,178B 4.71 -0.1867) 5.15 ¢.0248 Q.78 -0.0510 2.14 -0,1742 &.B3 Q.3777 14,42 a9.083% 3.08
MTH 0.06324 0.85 -0.250% T.Y3 ~0.1753F 5.55 -0,2255 V.33 3.1031L 4.04% 0D.05838 2.24 -0.0427 2.0%5
b4 0.0805 2.12 0.9172 Q.53 =G.0227 0.72 c.e2pA o.73  -0.,005)L Q.39 -0.0212 ©0.81 -0.0157 0.75
ML 0.1730 4,586 o.a004 0,01 -0,0042 0,13 D.o7TYa Z2.72 0.0L%4 0.76 -0,9605 3,31 g.005% 0.28
‘BL ~0.0600 1.58 7.9380 1.17 g.0337 1,26 -G 0122 0.43 -0.0040 0.1 -0.0081 ©.31 Q.aool 0.00
ZB 0.251e 6.82 -0.2574 7.533 0.3244 10.27 -0.5883 1%.87 -0.1810 7.0% -0D.0887 2.55 0.0B3E .36
MB ©.2710 Y.14 -0.5661 17.45 -0.047H 1.51 0.535% 22,35 0,1L58 4.54 0.00%3 0.20 -0.1103F 5,31
IB . -0.2173 8.3 0.2842 B.7p =-0.3230 1D.22 .0748 Z.63 -0.0B&BE  3.40 0.0452  1L.B88%8 -Q.0072 0.35
s Q.00%2 Q.2 -Q.027L 0.83 0.9302 0.9 -0.0L132 Q.46 n.QI0x L1L.1% -0,.0155 0.59 0.0043 0,24
WAI -0.2851 7.51 -0.0429% 1.32 0.3213 10,17 -0.0185 0.85 -0.0344 1.3% -0,.0265 1.0% =-0.0157 0.75
WAL 0.1462 3.85 0.0046 0.14 -0.867%27 21.259 -0.15%41 5.42 ~-0.015%5 0O.61 0.01R80 .59 0.0133 0.54
WAM -0.403% 10.6&3 Q.073 Z2.44 0.25834 92.29 0D.3216 :1.30 -0.1057 4.14 0.0087 0.25 Q.0250  1.320

MW 0.3785 5,97 Q.192% &.84 0.0804 LB 0.0328 1.15 9.0610 2,30 0.0261L 0.%99 G.0042 0.20
FW G.Q03L8 0.82 -0.0055 Q.17 Q.0783 .48 0.0045 0,186 0.0133 0.&0 =-0.0045% 0.1% -0.0085 0.41
‘CH .2135 LH.7H 0.53%93 16.62 «0.0168 .53 0.1623 5.70 =-0.0z87 1.12 Q.0857 3.5 -D.0351 1.69

03 -0,1473 5,17 -0.0405% 1.80 G.023s  1.13 0.0238 1.15
3L 0.0000 ©C.00 -0.0405 1.80 =-0.0308 1.1B q.0332 1.12
8% -0.1484  5.25 Q.8458 33.15 0.1l694 5.47 -0.1588 7.87

o -0.3220 B8.48 -0.1103 3.40 -0.1520
HE -0.1875 5.20 -0.1222 4.10 -0.1363
LM -0.0478  1.26 0.1402 4.22 0.1570

B N O kOB




Table 5.--Variable coefficients fox canconical vectors T and IX
with an estimate of the percent influence of each variable on
each vector for the populations of hog-nosed skunks.

Vector I Vector IX
Coafficient % Coefficient %
ERINZ -0.26872 11.44 0.27638 7.38
FRINZ 0.B8384 3%.88 -0.1R%0 4.5
PRIN4 G,1820 T.758 G6.4332 13 .55
FRING G.073% 3.38 8.06e08 1.62
ERIN& 0.3823 16.36 0.2437 &.50
FPRINT 0,0333 1.42 -0.2107 .62
FPRINS -0.13132 5.0% -0.4255 11.25
PRINZ -0.4314 1.35 -2.2593 6.81
FRIMNIO 0.0148 .64 -0.2216 5,491
FRIN11 0.0017 Q.07 2.0931 2.62
PRINIZ 0.0208 g.8% 0.1203 3.21
PRINI3 0.0478 2.05 -0.1450 3.87
PRIN14 -0.03113 Q.48 -3.0%26 1.4
FRIN1S 0.0825 3.583 -0.6299 0.80
FRIN1G -0.0239 l1.67 0.4270 1i1.39
PRINI1Y -0.0198 g_.85 0.054% 1i.46
PRINI1E -0.0340 1.45 -92.12310 3.23
FREINI1S 0.1029 4 .40 0.1293% 3.44
FRINZO 0.0248 1.06 -.0896 2.3%9
FRIMNZ1 -0.00G653 0.23 0.1621 4 32
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Figure 1 - Distribution of hog-nosed skunks in Texas and historical range
of hog-nosed skunks in the United States and Mexico.



Figure 2 - Skull depicting 24 cranial measurements faken in the
mosphological study.
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Figure 3 - Six categories of dorsal stripe patierns i__n hog-nosed skunks.
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Figure 4 - Three head slipe palterns in hog-nosed skunks,



Figure 5 - Aligned D-loop seguences for ihree hog-nosed skunks.

The

primers bracket ihe regions sequenced in lhe detailed comparicons of hog-
nosed skunk populations.
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Figure 6 - (A} Bar graph depiciing the observed frequency of dorsal stripe
paiterns observed for the hog-nosed skunks in Texas and adjacent siates.
(B) Bar graph depicting the observed frequency of head stripe patterns
coserved for the hog-nosed skunks in Texas and adjacent states,
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Figure 18 - Aligned D-loop sequences for the specimens examined in the
detailed population studies of hog-nosad skunks. Ouestion marks {7)
denote missing or ambiguous data.
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Figure 11 - A 50% majority rule consensus tree, derived using a heurisiic
search in PAUP. The numbers along branches dencte the bocisirap values
or sunport for selected nodes on the tree.
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Figure 12 - Counties (shaded) in which hog-nosed skunks were reporied by

{1087-1988 {ur taker licensees.
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