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Phylogenomic evidence for ancient hybridization
in the genomes of living cats (Felidae)

Gang Li,1 Brian W. Davis,1,2,4 Eduardo Eizirik,3 and William J. Murphy1,2
1Department of Veterinary Integrative Biosciences, Texas A&M University, College Station, Texas 77843, USA; 2Interdisciplinary
Program in Genetics, Texas A&M University, College Station, Texas 77843, USA; 3Faculdade de Biociências, PUCRS, Porto Alegre,
RS 90619-900, Brazil

Inter-species hybridization has been recently recognized as potentially common in wild animals, but the extent to which it

shapes modern genomes is still poorly understood. Distinguishing historical hybridization events from other processes lead-

ing to phylogenetic discordance among different markers requires a well-resolved species tree that considers all modes of

inheritance and overcomes systematic problems due to rapid lineage diversification by sampling large genomic character

sets. Here, we assessed genome-wide phylogenetic variation across a diverse mammalian family, Felidae (cats). We combined

genotypes from a genome-wide SNP array with additional autosomal, X- and Y-linked variants to sample∼150 kb of nuclear

sequence, in addition to complete mitochondrial genomes generated using light-coverage Illumina sequencing. We present

the first robust felid time tree that accounts for unique maternal, paternal, and biparental evolutionary histories. Signatures

of phylogenetic discordance were abundant in the genomes of modern cats, in many cases indicating hybridization as the

most likely cause. Comparison of big cat whole-genome sequences revealed a substantial reduction of X-linked divergence

times across several large recombination cold spots, which were highly enriched for signatures of selection-driven post-

divergence hybridization between the ancestors of the snow leopard and lion lineages. These results highlight the mosaic

origin of modern felid genomes and the influence of sex chromosomes and sex-biased dispersal in post-speciation gene

flow. A complete resolution of the tree of life will require comprehensive genomic sampling of biparental and sex-limited

genetic variation to identify and control for phylogenetic conflict caused by ancient admixture and sex-biased differences in

genomic transmission.

[Supplemental material is available for this article.]

There is an emerging consensus that gene flow frequently occurs
following speciation despite the establishment of reproductive
barriers that otherwise maintain species-level distinctiveness
(Roca et al. 2005; Good et al. 2008; Ellegren et al. 2012; Garrigan
et al. 2012; Toews and Brelsford 2012; Cahill et al. 2013, 2014;
Cui et al. 2013; Martin et al. 2013; Kutschera et al. 2014; Sullivan
et al. 2014). However, incomplete lineage sorting (ILS) is assumed
by default to underpin most cases of phylogenetic discordance.
Few studies in the literature account for hybridization by analyzing
all inheritance patterns (uniparental, sex-biased, biparental) with
high-resolution data, or instead have focused on only a few species
(Roca et al. 2005; Cahill et al. 2013, 2014; Trigo et al. 2013; Khan
et al. 2014). The cat family Felidae contains 38 recognized species
within eight lineages (designated henceforth by a capitalized
name, e.g., Puma lineage) that vary in the breadth of their geo-
graphic occurrence (Buckley-Beason et al. 2006; Johnson et al.
2006). While the relationships withinmany felid clades are robust
to variation in subgenomic sampling, several inter-generic and
inter-specific relationships remain unresolved and have not been
assessed genome-wide to determine the specific drivers of discord-
ance observed in previous studies (Johnson et al. 2006; Davis et al.
2010).

Although hybrid zones between related cat species have been
reported (Schwartz et al. 2004; Homyack et al. 2008; Trigo et al.

2008, 2013), the extent to which ancient and contemporary intro-
gression has occurred is poorly understood on broad geographic
and genomic scales. Recent genetic evidence suggests complex pat-
terns of admixture in felids of the Neotropical genus Leopardus, in-
cluding the presence of cryptic species (Trigo et al. 2008, 2013).
These observations are matched by the prevalence of felid hybrid-
ization in captivity (Gray 1972), which has generated numerous
hybrids of both large cats andmedium to small cats. These include
the gigantic liger, a hybrid between amale lion and female tiger, as
well as domestic cat inter-specific hybrid breeds, including the
Bengal and Savannah, which are common household pets world-
wide. This proclivity for hybridization is facilitated by the strong
colinearity among felid genomes coupled with recent genetic
divergence (Wurster-Hill and Centerwall 1982; Davis et al. 2009;
Cho et al. 2013). The genomes of modern felids thus present a
unique resource to study the dynamics of introgression and the ge-
netic basis of reproductive isolation in both controlled crosses and
natural populations (Davis et al. 2015).

Previous studies have demonstrated that robust phylogenetic
signal can be obtained by querying domestic animal SNP arrays
with DNA from related species of the same genus, family, or order,
despite having diverged tens ofmillions of years from the array ref-
erence genome (Decker et al. 2009; McCue et al. 2012). Here, we
generated genome-wide SNP data from 38 cat species and analyzed

4Present address: National Human Genome Research Institute,
National Institutes of Health, Bethesda, MD 20892, USA
Corresponding author: wmurphy@cvm.tamu.edu
Article published online before print. Article, supplemental material, and publi-
cation date are at http://www.genome.org/cgi/doi/10.1101/gr.186668.114.

© 2016 Li et al. This article is distributed exclusively by Cold Spring Harbor
Laboratory Press for the first six months after the full-issue publication date
(see http://genome.cshlp.org/site/misc/terms.xhtml). After six months, it is
available under a Creative Commons License (Attribution-NonCommercial
4.0 International), as described at http://creativecommons.org/licenses/by-
nc/4.0/.

Research

26:1–11 Published by Cold Spring Harbor Laboratory Press; ISSN 1088-9051/16; www.genome.org Genome Research 1
www.genome.org

 Cold Spring Harbor Laboratory Press on January 4, 2023 - Published by genome.cshlp.orgDownloaded from 



these separately and together with Y-linked variation and whole
mitogenomes, allowing us to disentangle different maternal,
paternal, and biparental histories within a diverse family of mam-
mals. We assessed genome-wide patterns of intra-lineage phyloge-
netic discordance and identified signals of ancient hybridization
throughout the genomes ofmany cat species.Manyof these nucle-
ar signatures were accompanied by patterns of mitonuclear dis-
cordance. Our results allow further insight into the evolutionary
processes leading to the diversification of extant cats of the world
and provide a roadmap for future in-depthpopulation genomics in
this group as a model system for better understanding the specia-
tion process.

Results

We generated Illumina whole-genome genotyping data (∼63,000
SNPs) for 100 felid DNA samples covering virtually all recognized
species and validated the consistency of genotyping quality and
utility for phylogenomic inference (see Supplemental Table S1;
Supplemental Fig. S1; Methods). SNP call rates ranged from 92%

to 99% across felids andwere generally correlatedwith previous es-
timates of phylogenetic divergence (Johnson et al. 2006). Within
each felid lineage, SNP call rates for each species were very similar
(Supplemental Table S1), indicating that comparisons between
members of the same felid lineage (i.e., admixture tests) should
not be compromised by array ascertainment bias.

After excluding low-quality SNPs and heterozygous sites, we
generated maximum likelihood (ML) phylogenies for the com-
bined SNP supermatrix (Fig. 1) and for each chromosome (Sup-
plemental Fig. S2). No individual chromosome was strongly
discordant with the biparental SNP-based phylogeny, except for
the Y Chromosome data set from Johnson et al. (2006), which
strongly supported a closer association of the Bay cat lineage
with the Panthera lineage (also observed by Luo et al. 2014). To
confirm that SNP-based characters were robust for phylogenetic
inference, we compared our results to trees derived from an inde-
pendent 50-kb supermatrix of complete felid vomeronasal recep-
tor (V1R) gene repertoires for 27 felids (Montague et al. 2014).
The V1R ML topology showed strong congruence with the SNP-
based phylogeny and confirmed the nested position of the Bay
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Figure 1. Discordant phylogenetic patterns across maternal, paternal, and biparentally inherited subgenomic partitions. (A) Comparison of nuclear ge-
nome and mitogenome phylogenies. The nuclear phylogeny/time tree excludes the Y Chromosome partition. Lines between the two trees indicate alter-
native placement of particular species (black) or clades (red). Dashed lines represent poorly supported alternative placements. The time tree is based on the
average divergence times across eight individual MCMCtree analyses (Supplemental Table S3). Lineages are color-coded based on their current/historical
distributions (see insetmap). Dashed lines indicate hypothesized dispersal events out of Eurasia. Gray vertical bars indicate periods of extended low sea level
(Haq et al. 1987) that may have facilitated dispersal between continents/islands. Asterisks indicate ML bootstrap support values of 100 in all analyses (all
SNPs/binary-coded SNPs/SNP + gene supermatrix). (B) Phylogenies showing relationships and bootstrap support values for eight felid lineages based on
themitogenome, X Chr (5761-bp), Y Chr (5352-bp), and autosomal (123,906-bp) SNP + gene supermatrix partitions. Bootstrap support formonophyly of
each lineage is 100% (data not shown). The Bay cat clade is displayed in boldface to highlight the different topological positions based on different modes
of inheritance.
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cat lineage andmore basal positions for the Caracal andOcelot lin-
eages (Supplemental Fig. S3). We then generated a robust felid
phylogeny (Fig. 1A) based on biparentally inherited data (∼130-
kb from SNPs +V1R genes + published genes) that removed the
confounding effects of paternal evolutionary history (Fig. 1B).

Mitonuclear discordance

Next, we contrasted the maternal and biparental evolutionary his-
tory of felids by assembling complete mitochondrial genomes of
nearly all recognized species (except Neofelis diardi and Leopardus
guttulus) using light coverage whole-genome sequencing (see
Methods; Supplemental Table S1). Remapping the raw reads to
each assembly revealed extremely high and even depth of coverage
for each mitochondrial genome (avg. 135-fold) compared to the
expected nuclear genome coverage (avg. 0.3-fold coverage). This
process supported the true cytoplasmic origin of eachmitogenome
assembly. When we compared the mitogenome-based phylogeny
to our nuclear genome species tree, we identified nine topological
conflicts, including strongly supported differenceswithin Panthera
(i.e., the position of the snow leopard) as well as the relative posi-
tion of the Puma and Caracal lineages within Felidae (Fig. 1B). The
mitogenomic phylogeny supported a sister-group relationship be-
tween the Bay cat and Lynx lineages that was also observed in the
biparental phylogeny but not in the Y Chromosome phylogeny
(Fig. 1B), indicating the Bay cat lineage Y Chromosome tracks a
unique history relative to the other genomic partitions.

One potential and underappreciated source of mitonuclear
discordance is the inadvertent amplification and sequencing
of nuclear mitochondrial pseudogenes (numts) (Antunes et al.
2007). When we compared our reference mitogenomes to Gen-
Bank entries, we found that half of the published big cat (i.e., ge-
nus Panthera and Puma concolor) mitogenomes contained long
stretches of high sequence divergence that were consistent with
numt contamination (Supplemental Fig. S4; Supplemental Table
S2). These results underscore the confounding impact that numts
may have on phylogenetic relationships (Antunes et al. 2007;
Davis et al. 2010) and caution against indiscriminate use of pub-
lished mitochondrial DNA (mtDNA) sequences.

Felid diversification and evidence for hybridization

We then applied Bayesian divergence time and ancestral area re-
construction approaches to explore spatial and temporal patterns
of diversification throughoutmodern felid evolution (Supplemen-
tal Figs. S5, S6; Supplemental Tables S3, S4). Our time tree indicat-
ed that the ancestors of each felid lineage originated within and
dispersed out of Asia in the late Miocene, obviating the need to in-
voke hypotheses requiring multiple dispersal events back to Asia
fromNorthAmerica (Fig. 1; Johnson et al. 2006). Rather, the ances-
tors of the Puma and Lynx lineages probably dispersed simultane-
ously to the Americas via the reopening of the Bering Land Bridge
∼5.9 million years ago (MYA) (Koufos et al. 2005) as documented
by the first occurrence of fossil Felinae in North America shortly
thereafter (Qiu 2003). Older divergence times (≥10 MYA) for the
progenitors of the Caracal and Ocelot lineages leave open the pos-
sibility that the ancestors of these two lineages dispersed out of
Asia into Africa and the Americas, respectively, via land bridges es-
tablished earlier rather than later in the Miocene (Haq et al. 1987;
Koufos et al. 2005).

Given our observation of substantial phylogenetic discord-
ance across the felid phylogeny, along with biogeographic recon-
structions that indicate ample spatial overlap in the history of

cat lineages, we scanned the genome-wide SNPmatrix for phyloge-
nomic patterns suggestive of inter-specific hybridization. Our first
approach used sliding window-based likelihood ratio tests to iden-
tify broad (>1 Mb) chromosomal regions that harbored signifi-
cantly different phylogenetic signal from the species tree (Fig.
2A,B), whichwould not be expectedwhen serial species divergenc-
es were separated by millions of years (Hobolth et al. 2007, 2011).
In order to distinguish discordant regions that are a result of hy-
bridization from ILS, we estimated the D-statistic from the ABBA/
BABA test (Table 1), which assesses phylogenetic asymmetry of
nonspecies trees and the proportion of the genome that is shared
between two taxa due to admixture (Durand et al. 2011). Taken to-
gether, these approaches provide genome-wide evidence for his-
torical gene flow within the majority of the eight felid lineages
(Table 1; Fig. 2).

On one end of this continuum, the Puma, Caracal, and Bay
cat lineages showed fewer discordant windows and possessed
D-statistics and Z-scores lower than most other clades (Table 1;
Fig. 2). These lineages each contain three ecologically distinct spe-
cies that diverged over long evolutionary time frames relative to
other felid groups, thus ILS-based discordance is less expected. In
contrast, the remaining five felid lineages possessed numerous
signatures of phylogenetic discordance, some of which may be at-
tributable to historical hybridization (Table 1; Fig. 2). One of the
best documented felid hybrid zones is between the bobcat and
Canada lynx, which share a broad trans-continental range overlap
in North America that has likely persisted to varying degrees as
climate fluctuated across time. Genetic studies have identified sev-
eral populations where hybridization is common along the US/
Canada border (Schwartz et al. 2004; Homyack et al. 2008; Koen
et al. 2014). ABBA/BABA tests indicate ancient signatures of bob-
cat-Canada lynx gene flow (Table 1), consistent with an extended
period of gene flow that continues to the present day. Our results
also indicate introgression between the Canada lynx and Eurasian
lynx (Table 1), which likely occurred during recurrent emergence
of the Bering Land Bridge during the Pleistocene.

The greatest amount of phylogenetic discordance was ob-
served within the Ocelot lineage, which diversified within the
past 2–3million years (MY) in the Neotropics, where many species
coexist in sympatry or parapatry. Recent genetic analyses de-
monstrated complex speciation/hybridization affecting at least
four species within this group: two tigrina species, one from
northeastern Brazil (Leopardus tigrinus) that possesses pampas
cat (L. colocolo) mitochondria within a tigrina-like nuclear back-
ground, and a recently proposed sister species from southeastern
Brazil (L. guttulus, not sampled here) which hybridizes with the
Geoffroy’s cat (L. geoffroyi) in a narrow hybrid zone in southern
Brazil (Trigo et al. 2008, 2013, 2014). As predicted, the northeast-
ern tigrina we genotyped possessed pampas cat mtDNA within a
tigrina nuclear DNA background (Supplemental Fig. S8) but also
contained nuclear signatures of ancient hybridization with the
Geoffroy’s cat (Table 1; Fig. 3A), suggesting an extended history
of admixture between the three species lineages. A Central
American tigrina (Fig. 1; Supplemental Fig. S8) showed large mito-
chondrial and nuclear divergence (11.0%–15.3% and 0.5%–0.6%,
respectively) from Brazilian tigrinas, as well as from the Geoffroy’s
cat and kodkod (L. guigna). Tigrinas have not been extensively
sampled for genetic variation across the northern part of their
range; however, our data support previous observations based
solely onmtDNA (Johnson et al. 1999; Trigo et al. 2008) of the po-
tential existence of an additional, presently unrecognized Central
American cat species.

Cat speciation and hybridization
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The Asian Leopard cat lineage (genus Prionailurus) includes a
similar radiation of small-bodied cats distributed throughout
Southeast Asia. The leopard cat is broadly sympatric with other
members of the genus, and recent molecular evidence indicates
that its Indochinese and Sundaic populations display species-level
measures of Y Chromosome and mitochondrial divergence (Luo
et al. 2014). Whole-genome SNP data from 13 Asian leopard cats
sampled across these regions confirmed a species-level separation
of more than one million years, which was further supported by
deepmtDNAdivergence (Fig. 3B). Interestingly, mitogenome phy-
logenies support a closer relationship between the fishing cat and
Indochinese leopard cat populations than between the latter and
supposed conspecifics, a pattern consistent with ancient hybridi-
zation when coupled with evidence of inter-species gene flow
from SNP-based admixture tests (Table 1). This unique pattern of
mitonuclear discordance suggests capture of an unsampled or ex-
tinct Prionailurus sp. mitochondrion in the ancestral lineage of
the fishing cat. As with the Ocelot lineage, further phylogeo-
graphic sampling of Asian leopard cats throughout their broad dis-
tribution, along with their closely related congeners, will further
aid in delimiting new species boundaries more conclusively.

Within the Domestic cat lineage, species/subspecies of the
closely related Felis silvestris complex are known to hybridize in
nature (e.g., Nussberger et al. 2013; Le Roux et al. 2015) and hy-
brids of the domestic cat and Jungle cat are the progenitors of

an exotic cat breed known as the Chausie. Similarly, we find
evidence for two episodes of ancient admixture within the
Domestic cat lineage derived from D-statistics inferred from the
SNP matrix (Table 1). To demonstrate that our SNP-based D-statis-
tics were not artifacts due to ascertainment bias driven by factors
such as genotyping error or recurrent mutation, we analyzed
∼20–30× Illumina whole-genome sequence coverage for three of
the non-silvestrismembers of the Domestic cat lineage: Black-foot-
ed cat, Sand cat, and Jungle cat, and a close outgroup species, the
Asian leopard cat. We aligned these reads to the domestic cat
v6.2 assembly, generated reference assemblies, and calculated
D-statistics after stringent filtering of the SNV data set (mean =
26.6 million SNVs per species) (see Methods). Our results (Supple-
mental Table S5; Fig. 3C) provide highly significant D- and
Z-scores between the same pairs of taxa observed with the SNP
array-based statistics (Table 1).

As an additional validation of the SNP-based D-statistics, we
remapped the domestic cat SNP probes to the new Felis genome se-
quences and recalculated the statistics from a reduced set of high-
est confidence orthologous SNPs, for which we required 99%
pairwise identity between the domestic cat probe sequence and
100% identity to the SNP call in the reference assemblies of the
other felids. The results (Supplemental Table S6) demonstrated
that even with a smaller, high confidence set of orthologous
SNPs that match the sequence probe (and the SNP call) precisely,
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theD-statistics remain significant. These results confirm that phy-
logenetic noise or genotyping errors were not biasing the results
and further validated the use of the array-based D-statistics. As a
third measure to assess the potential impact of phylogenetic noise
in the SNP array data generated for the non-Felis lineages, we jack-
knifed the outgroup taxon for the significant comparisons shown
in Table 1 of the manuscript, and in nearly all cases the Z-scores
remained significant (Supplemental Table S7).

Big cat hybridization and remarkable patterns

of X Chromosome divergence

Big cats of the genus Panthera readily reproduce in captivity (Gray
1972), yielding many possible hybrids among the parent species,
including the liger (male lion × female tiger). The recent sequenc-
ing of several big cat genomes (Cho et al. 2013) provided an oppor-
tunity to perform a high-resolution test of the hypothesis that
ancient introgressionmayhave led to themitonuclear discordance
in the phylogenetic position of the snow leopard (Figs. 1, 3D).
Genome-wide analysis of tiger, lion, and snow leopard single nu-
cleotide variants (mean = 20.8 million SNVs/species), using the
domestic cat as the outgroup, identified significant signatures of

admixture between the lion and snow leopard genomes (Supple-
mental Table S8; Fig. 3). The most striking signal was observed
for the X Chromosome, where sliding window-based divergence
time estimates were significantly younger than autosomes and
notably enriched for topologies supporting a sister relationship
between snow leopard and lion (Supplemental Fig. S9; Fig. 4A),
similar to the mitogenome phylogeny where the snow leopard
is sister to lion and leopard. Furthermore, our estimates for
lion/snow leopard X Chromosome divergence were very similar
to the mean mitogenomic divergence (∼2.1 MYA) (Supplemental
Fig. S5B).

The distribution of the alternative topologies on Panthera X
Chromosomes was nonrandom, with more than half occupied
by massive blocks of reduced divergence time. These blocks corre-
spond to one ∼45-Mb recombination cold spot and at least two
smaller 5- to 10-Mb cold spots on the domestic cat X Chromosome
(Schmidt-Kuntzel et al. 2009), a genomic feature virtually absent
on autosomes (Fig. 4B). Intriguingly, a large recombination cold
spot, also flanked by high recombination rate regions, is found
on the domestic pig X Chromosome in nearly the same syntenic
region (Ma et al. 2010; Ai et al. 2015). Both species share colinear-
ity with the human chromosome over the vast majority of the

DC

A B

Pampas cat

 cat

Kodkod

Tigrina-S.Am.

100

100

100

Mitogenome

Pampas cat

 cat

Kodkod

Tigrina-S.Am.100

100

100

Nuclear genome

Kodkod  cat Tigrina-S.Am. Pampas cat

Snow leopard
Tiger

Jaguar

Leopard
Lion

100

100

100
100

Nuclear Genome

Tiger

Snow leopard
Jaguar

Leopard
Lion

100
100

100
100

Mitogenome

Jaguar

A1

A2

A3

B1

B2

B3

B4
C1

C2

D1

D2

D3

D4

E1

E2

E3

F1

F2

X

Tiger Lion LeopardSnow leopard

0-0.15 0.10.05 0.20.15-0.1

D

Indochinese

Sundaic

Fishing catAsian leopard cat

IndochineseSundaic

Fishing cat

100

100

100

100

Flat-headed cat

100

Rusty spotted cat

100

Nuclear Genome
Pallas cat

Sundaic leopard cat

Indochinese
leopard cat

100
100

100
100

100
Fishing cat

Rusty spotted cat
Pallas cat

Flat-headed cat

Mitogenome

Indochinese 
leopard cat

Sundaic leopard cat

Flat-headed cat

Sand catBlack-footed catJungle cat Domestic cat

a

b

A1
A2
A3
B1
B2
B3
B4
C1
C2
D1
D2
D3
D4
E1
E2
E3
F1
F2
X

0 0.05 0.10 0.15 0.20 0.25

Introgression b

A1
A2
A3
B1
B2
B3
B4
C1
C2
D1
D2
D3
D4
E1
E2
E3
F1
F2
X

0 0.05 0.10 0.15 0.20 0.25

Introgression a

D D
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chromosome (Murphy et al. 1999; Davis et al. 2009; Ma et al.
2010), which would preclude an inversion-based mechanism to
explain this extremely large nonrecombining region that is shared
across divergent mammalian orders.

Recently, Ai et al. (2015) found similar patterns of introgres-
sion between high- and low-altitude populations of pigs within
the large X Chromosome recombination cold spot and suggested
that these events were driven by an adaptive sweep. Natural selec-
tion is most effective in low-recombination regions (Smith and
Haigh 1974), particularly on the X Chromosome, where both ben-
eficial and deleterious recessive alleles are exposed in hemizygous
males (Charlesworth et al. 1987). However, distinguishing positive
from background selection can be difficult, as both types of selec-
tion will shorten the time to the most recent common ancestor
(O’Fallon 2013). We suggest that the marked inter-node depth
and time reduction of (lion + snow leopard) phylogenies within
but not outside of low-recombination regions is also consistent
with a similar selective sweep across this region (Fig. 4B).

Moreover, we propose that the reduced lion–snow leopard X
Chromosome divergence, together with the retention of a lion/
leopard-related mitochondrion within the snow leopard genome
(Fig. 1) can be best explained under a scenario of hybridization,

similar to that invoked to explain recent X Chromosome diver-
gence between chimpanzee and human (Patterson et al. 2006). If
fertile F1 female hybrids, derived from snow leopard-ancestor
males and lion/leopard-ancestor females, backcrossed to males
from the snow leopard ancestor, a strong selective sweep favoring
a newly beneficial X Chromosome allele(s), coupled with severely
limited recombination across a large portion of the X Chromo-
some (Fig. 4), could account for the presence of this large intro-
gressed region within the genome of modern snow leopards. The
persistence of phylogenetically discordant X Chromosome haplo-
types is expected as they maintain a mitochondrion-like signature
longer than other nuclear markers, being carried twice as often by
females than males. This trend would be exacerbated in X Chro-
mosome regions with extremely reduced recombination.

Discussion

Like most mammals, felid males disperse farther than females
(Sunquist and Sunquist 2002), hence the maternally transmitted
mitochondrial genome is not predicted to reflect species boundar-
ies as accurately as Y Chromosome and autosomal markers (Currat
et al. 2008; Petit and Excoffier 2009). This prediction is supported
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by the greater discordance between the felid mitochondrial phy-
logeny and different nuclear partitions, the latter of which are
more similar (Fig. 1). In addition, felid inter-species hybrids follow
Haldane’s Rule (Haldane 1922) specifically as it relates to hybrid
sterility: Females are generally fertile, while males are overwhelm-
ingly sterile (Gray 1972; Davis et al. 2015). Unisexual sterility cou-
pled with male-biased dispersal promotes situations where the
mitochondrion of one species or lineagemay persist within the ge-
nomic background of a different species following introgression
into one of the parental populations (e.g., Roca et al. 2005). This
pattern is exemplified by the northeastern tigrina and the fishing
cat genomes, which possess mitochondrial DNA more similar to
that of a different species.

Such sex-biased asymmetries in fertility and dispersal may
also explain the observed discordancies at deeper branches of the
felid phylogeny when interpreted jointly with Bayesian ancestral
geographic reconstructions (Supplemental Fig. S6). In one exam-
ple, the mitogenomic phylogeny strongly supports the Puma line-
age as sister to the Lynx+Bay cat clade, while the nuclear genome
places the Puma lineage as sister to the Asian leopard cat+Domestic
cat clade. Although ILS could explain this pattern, we interpret the
strongly supported alternate topologies and the reduced relative
divergence times between genomic partitions (Supplemental Fig.
S5A,B) as evidence for historical admixture and mitochondrial
capture between ancestors of the Puma lineage and Lynx+Bay
cat lineage within Asia, preceding migration to North America in
the Late Miocene (Fig. 1). Similarly, the Caracal clade origin is ∼2
MY and multiple inter-nodes younger in the mitogenome tree
than in the biparental tree (Fig. 1A,B; Supplemental Fig. S5A,B),
a pattern that is also consistent with a scenario involving mito-
chondrial capture.

Sex-biased asymmetry can also produce rare instances of Y
Chromosome discordance, the nuclear marker that is least expect-
ed to show discordance in species withmale-biased dispersal (Petit
and Excoffier 2009). Such an example exists within the felid
phylogeny, where the 9.5 MYA coalescence of the Bay cat and
Panthera lineage Y Chromosomes (Luo et al. 2014) post-dates the
estimated biparental lineage divergence by >2MY, spanning sever-
al internal nodes that are discordant between the two topologies.
We interpret this pattern as indication of an episode of ancient ad-
mixture within Eurasia where these two lineages originated and
diversified (Supplemental Fig. S6). Introgression of a Panthera-
like Y Chromosome into the Bay cat lineage ancestor early during
post-speciation divergence could have been derived from the
generation of fertilemale backcross hybrids, and their transient in-
creased fitness over nonhybrid males. This could effectively result
in a selective sweep by a Panthera-like Y Chromosome within the
nuclear genome background of a Bay cat lineage ancestor. In this
particular scenario, it is worth noting that the ancestors of each
of these cat lineages were much less divergent at the putative
time of hybridization than many living felids that currently pro-
duce viable and fertile inter-specific hybrids (Gray 1972; Schwartz
et al. 2004).

Although phylogenetic discordance is often attributed to
ILS, the low effective population size of mitochondrial and Y
Chromosome DNA, and that of felid species in general, coupled
with the influence of male-mediated dispersal and Haldane’s
Rule on introgression, suggests that the conflicting phylogenetic
signals between genomic partitions are best explained by hybridi-
zation (Currat et al. 2008; Petit and Excoffier 2009; Cahill et al.
2013). Our observations of historical admixture between many
pairs of cat species are consistent with evidence for contemporary

inter-specific hybridization in nature and captivity spanning large
phylogenetic distances. Ongoing whole-genome sequencing ef-
forts in different felid species should provide much greater resolu-
tion and insight into the genomic landscape of admixture and
provide further tests of these SNP array-based inferences.

Hybridization is a natural component of the evolutionary
process, yet anthropogenic influences may further promote in-
ter-specific hybridization in low-density carnivore populations
(Allendorf et al. 2001). This is especially critical for the majority
of cat species worldwide, where habitat encroachment, poaching,
deforestation, and climate change are drastically reducing felid
numbers. We have highlighted groups of species where further
population genomic sampling will better define the architecture
of admixture and genes underlying adaptive introgression and
divergence. Differentiating between natural and human-mediated
hybridization will be critical to develop effective conservation ef-
forts on behalf of these threatened carnivores.

Methods

SNP genotyping and analysis

We used 150–300 ng of DNA from each felid species to genotype
∼63,000 SNPs on the Illumina feline array. The 63K array was de-
signed using the domestic genome sequence as a reference with
62,897 SNPs ascertained from six domestic cats and an African
wild cat (Felis lybica) (Mullikin et al. 2010), distributed across all
18 autosomes and the X Chromosome. The vast majority of the
SNPs on the array were ascertained in a pool of domestic cat breeds
from low-coverage whole-genome sequencing (Mullikin et al.
2010). Illumina array genotypes for all individuals were filtered
to include only SNP call rates >95%.Weexcluded all SNPs included
in the array design that assay felid lineage-specific apomorphies
and phenotype-associated mutations (Eizirik et al. 2003; Johnson
et al. 2006). Heterozygous sites (predominantly found in the do-
mestic cat and its closest relatives, the European wild cat, African
wild cat, and Chinese desert cat) (Supplemental Table S1) were
scored as ambiguities in phylogenetic analyses only.

Since the creation of the 63K chip, revisions to the feline
genome assembly required reassessment of the physical marker
location of the SNP probe sequences. We compared each probe
sequence to the Felis catus v6.2 (felCat5) assembly using BLAST
(Altschul et al. 1997). After removal of SNPs with negative and/
or highly duplicated probemapping results, 59,628 SNPs remained
in our analyses. The highest nondomestic cat SNP calling rate was
observed between the three wildcat subspecies/species of the Felis
silvestris complex (i.e., European wild cat, African wild cat, and
Chinese desert cat; average call rate > 99.4%). The lowest SNP call
rate (86%) was observed for the Andean mountain cat DNA sam-
ple, extracted from a museum hide, which may have contributed
to its poor phylogenetic placement within the Ocelot lineage.

To demonstrate that a potential bias of nucleotide identi-
fication caused by the two-dye Illumina genotyping system on
nondomestic cat species did not influence phylogenetic accuracy,
we also performed a second phylogenetic analysis in which
the nuclear SNP matrix was translated into a binary matrix (“0”
representing G or C; “1” representing A or T), following Decker
et al. (2009).

Mitochondrial genome sequencing and assembly

To obtain high-quality complete mitochondrial genome sequenc-
es and to avoid sequencing nuclear mitochondrial pseudogenes,
we isolated DNA from mitochondria-enriched preparations of
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fibroblast cells for 35 felid species where cell lines or tissues
were available. Mitochondrial enrichment was performed with a
two-step sucrose gradient procedure (Jones et al. 1988) that yields
both mitochondrial and nuclear-enriched pellets. Each pellet was
extracted using the Qiagen DNeasy kit. Standard Illumina frag-
ment libraries (∼300-bp average insert size) were prepared for
each mitochondria-enriched DNA isolate and were sequenced to
∼0.3× genome-wide depth of coverage on the Illumina HiSeq
2000 platform. We generated de novo mitochondrial genome as-
semblieswith SOAPdenovo2 (Luo et al. 2012) by evaluating a series
of k-mer sizes. Following assembly, all raw Illumina reads were
mapped to assembled contigs using default settings in BWA-
MEM to assess coverage depth (Li and Durbin 2009). Mapping
results were analyzed using SAMtools, including removal of PCR
duplicates (Li et al. 2009). Mitochondrial contigs were identified
with BLAST (Altschul et al. 1997) comparisons to the domestic
cat mitochondrial genome and confirmed by read-depth statistics.

Sequence alignment, phylogenetic reconstruction, and tree

topology comparison

The SNP matrix was combined with several published genes
and gene supermatrices, including a 5.6-kb CES7 gene matrix (Li
et al. 2011), the 23-kb multigene supermatrix of Johnson et al.
(2006), and a 49.7-kb vomeronasal (V1R) gene supermatrix (Mon-
tague et al. 2014). Sequence alignments were performed with
MAFFT (Katoh and Toh 2010). We applied MODELTEST (Posada
and Crandall 1998) to select the best-fitting substitution model
for each data set. RAxML7.2.8 (Stamatakis 2006) was used formax-
imum likelihood tree searching and bootstrapping. We also ana-
lyzed a more conservative subset of the SNP matrix (40,225
SNPs) that excluded all SNP markers whose flanking probe se-
quence failed to produce a single unique BLAST hit with 100%nu-
cleotide identity to the felCat5 (v6.2) genome reference sequence.
This precaution was taken because SNPs on the array were identi-
fied from previous low coverage (1.9×) assemblies of the domestic
cat genome, i.e., versions felCat3/4 (Pontius et al. 2007; Mullikin
et al. 2010).

Divergence time estimation and ancestral area reconstruction

We used the MCMCtree v4.8a software in the PAML-4 package
(Yang 2007) to estimate divergence times using previously pub-
lished fossil constraints for Felidae (Johnson et al. 2006). Analyses
were run for 100,000 generations with a burn-in of 10,000 gener-
ations. Analyses were run twice to check for convergence. The final
time trees in Supplemental Figure S5, A and B are based on the
mean of analyses that varied fossil constraint (hard- versus soft-
bounded), rate model (independent versus autocorrelated), and
character sampling (only for the nuclear gene supermatrix, both
with and without the SNP matrix) (Supplemental Tables S3, S4).
Ancestral area reconstructions were performed with the Bayesian
Binary MCMC (BBM) approach implemented in the software
RASP (Ali et al. 2012).

Detection of historical gene flow

We used Consel (Shimodaira and Hasegawa 2001) to perform
approximately unbiased (AU) tests to compare different tree to-
pologies across the whole-genome SNP matrix. We divided the
whole-genome matrix into 10-Mb sliding windows (step = 100-
kb), chosen to contain adequate sequence variation within each
felid lineage (Supplemental Table S9) to allow for examination of
variation in phylogenetic signal across each chromosome. Maxi-
mum likelihood trees for each window were built using RAxML

(GTR + Γ substitutionmodel) and compared to the null hypothesis
(i.e., the species tree topology).

To detect admixture over longer evolutionary time scales, we
applied the ABBA/BABA approach of Green et al. (2010) to the SNP
matrix as well as whole-genome SNV data sets (see below). This
method identifies imbalances in alternative topology frequencies
under a four-taxon scenario (three ingroup taxa and one out-
group). For analyses based on the Illumina SNP matrix, we tested
alternative phylogenetic scenarios only within members of the
eight felid lineages, to eliminate any ascertainment bias that
would result from the SNPs being discovered in the domestic cat
(Felis silvestris catus). Although each SNP character state that
is observed within any of the non-Felis cat lineages may be due
to recurrent mutation, relative to the domestic cat from which
they were discovered, these mutations are unique within each of
the felid lineages and will track lineage-specific changes within
that clade and in its immediate ancestors. Whether the mutation
occurred within the immediate ancestor of the domestic cat and
the ancestors of another felid lineage is irrelevant because we did
not include members of the Domestic cat lineage as outgroup
taxa when calculating SNP array-based D-statistics for the other
seven felid lineages. AllD-statistics calculated within the Domestic
cat lineage were validated using whole-genome sequencing SNV
data, to rule out ascertainment bias effects within the members
of the genus Felis.

D-statistics and Z-scores calculations were performed with
the R package evobiR (http://www.uta.edu/karyodb/evobiR/index
.html), which measures signatures of alternative phylogenetic
asymmetry and the proportion of the genome that is shared be-
tween two taxa due to admixture, respectively (Durand et al.
2011). ABBA/BABA tests performed on the SNP data set included
heterozygous sites by generating pseudohaploid sequences, fol-
lowing Green et al. (2010) and Cahill et al. (2013, 2014). Statistical
significance of the Z-score was assessed for each replicate by con-
verting the Z-score into a two-tailed P-value (Eaton and Ree
2013). One thousand bootstrap iterations were used to measure
the standard deviation of the D-statistic derived from the SNP-ar-
ray data, because the ABBA/BABA SNP sites are largely unlinked
(∼1 SNP per 4 Mb) (Eaton and Ree 2013, Streicher et al. 2014).
We defined significant D-statistics as those having Z-scores≥ 3
(following Green et al. 2010; Cahill et al. 2013).

Whole-genome sequencing and alignment of Felis species

We constructed standard 300-bp insert Illumina fragment libraries
using high molecular weight DNA extracted from fibroblast cell
cultures of sand cat (Felis margarita), jungle cat (Felis chaus), and
Asian leopard cat (Prionailurus bengalensis). For each sequencing li-
brary, we generated ∼25× genome coverage with 2 × 125-bp reads
on the Illumina HiSeq 2500 platform. In addition, we analyzed
∼713 million raw Illumina sequence reads (2 × 100-bp, Illumina
HiSeq 2000) from a black-footed cat, Felis nigripes. Reads were
trimmed (Trim Galore, http://www.bioinformatics.babraham.ac.
uk/projects/trim_galore/) and mapped to the v6.2 domestic cat
genome assembly using BWA-MEM (Li and Durbin 2009) with de-
fault settings. SAMtools (Li et al. 2009) was used to call raw single
nucleotide variants (SNV). We filtered the SNV data as follows: (1)
We identified high-quality SNVs (quality > 100); (2) we restricted
our analysis to variants with mapping quality≥ 30 and excluded
variants from regions with read-depth variation greater or less
than 50% of the genome-wide average; (3) we evaluated the likeli-
hood score for each genotype (i.e., likelihood of double-strand al-
ternative genotype equal to 0); and (4) wemerged the filtered SNV
data to whole-genome alignments conforming to the structure of
the domestic cat v6.2 reference genome assembly.D-statistics were
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calculated in a similar fashion as for the SNP data set; however,
statistical significance of theZ-scorewas assessedwith a block jack-
knife test (5-Mb block size) with 100 replicates resampled with
replacement.

Whole-genome analysis of Panthera species

To detect signals of phylogenetic discordance and introgression
within the whole genomes of tiger, lion, and snow leopard, we
generated D-statistics and performed a sliding window-based di-
vergence time scan across all chromosomes. Illumina short reads
from the three Panthera species (Cho et al. 2013) were aligned to
the repeat-masked domestic cat genome assembly (serving as the
outgroup) using BWA (Li andDurbin 2009) with the following set-
tings: bwa aln –n 0.08. SNV data for three Panthera species was ob-
tained and filtered applying the same strategy used for the Felis
whole-genome data. Whole-genome four-way alignment blocks
were created and analyzed in 100-kb windows (with 25-kbmoving
steps) across the whole-genome alignment.D-statistics were calcu-
lated in the same manner as the Felis data set (described above).
Maximum likelihood trees were constructed for each window
with RAxML (Stamatakis 2006) (GTR+GAMMA substitution
model). We used MCMCtree in PAML to calculate the relative
divergence time for each node, assuming independent rates and
employing three soft-bounded constraints established from the
95% credibility intervals of our biparental matrix time tree
(Supplemental Table S3): a minimum of 8 MY and maximum of
16 MY for the split between the domestic cat and Panthera, and
a maximum of 7 MY for the basal Panthera node. These secondary
constraints were consistent with the fossil constraints of Johnson
et al. (2006).

Data access

Mitochondrial sequence data generated for this study have been
submitted to GenBank (http://www.ncbi.nlm.nih.gov/Genbank/)
under accession numbers KP202255–KP202295. The Illumina ge-
notype matrix is deposited in DRYAD (doi:10.5061/dryad.751cv).
Whole genome Illumina sequencing reads from Felis chaus,
Felis margarita, Felis nigripes, and Prionailurus bengalensis are de-
posited in the NCBI Sequence Read Archive (SRA; http://www.
ncbi.nlm.nih.gov/sra/) under accession numbers SRX1058146,
SRX1058385, SRS1087700, and SRX1058464, respectively. Scripts
used for sliding-window analysis can be found in the Supplemen-
tal Material.
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2143 D Road
Loxahatchee, FL 33470 

20 minutes west of the Florida Turnpike 
Okeechobee exit 

Phone: 561-795-8914

Appointments are required. 

Email: pantheridge@aol.com

Panther Ridge Conservation Center is a 501(c)3 not-for-profit corporation, and 
is registered with the state of Florida under the Solicitation of Contributions 
Act.  A copy of the official registration (# CH15293) and financial information 
may be obtained from the Florida Division of Consumer Services by calling 
1-800-425-7353 (toll free from within Florida).  Registration does not imply 
endorsement, approval or recommendation by the state of Florida.

We are  
dedicated 

to conservation through education. Our Center is 
home to over 20 big cats representing nine different 
species — five are classified as endangered.

We strive to engage the public with our feline 
ambassadors so that they may become aware  
of the plight of big cats in the wild.

Once a cat is accepted by Panther Ridge, it will 
never again be in need of a home, or at risk of 
neglect or mishandling.

Our animals are treated with kindness, respect 
and gratitude for their part in conservation.

Mission

CoMMitMent
Panther Ridge is an Accredited Facility with the 
Zoological Association of America and the Feline 
Conservation Federation. We are one of the few 
private facilities to be accepted by The Association 
of Zoos and Aquariums’ Species Survival Plan 
(SSP) for clouded leopards. The SSP oversees 
the population management of select species 
and enhances conservation of this species in the 
wild. We are proud to be part of this important 
program. It is a safety net against extinction.

PantherRidgeCC.org

We are eager 
to share our

message of conservation, especially with young 
people who will grow up to be tomorrow’s 
stewards of the environment. We welcome:

 Schools (all levels)  

 Scouts (all types)  

 Summer Camp Excursions 

 Senior Care Centers  

 Civic Groups  

Call 561-795-8914 
to schedule your visit.

Future



The housing, 
feeding and 

care of exotic felines is 
challenging – and costly. 
Each cat’s diet is specially formulated to meet 
its own specific requirements. We serve more 
than 100 pounds of beef, chicken, game and 
supplements every day. 

Annual cost $50,000+ 

Each resident receives the highest quality 
of veterinary care. Some cats require daily 
medication for chronic problems.

Monthly cost $2,000+

Each enclosure exceeds Florida Fish and Game 
Commission standards. Every habitat provides a 
safe and stimulating environment.

Cost $25,000-75,000+ 

Maintenance of existing structures  
is an ongoing process. 

Cost $20,000-25,000+

Care

You Can help
All but two of the species that 
resides at Panther Ridge will  
be extinct in the wild within  
20 years. Degradation and loss 
of natural habitat along with 
human encroachment are by far 
the major factors of the loss of 
multiple species.

Panther Ridge depends on the 
support of caring and concerned 
individuals and organizations like 
you to maintain the health of our 
resident felines and enables us 
to be involved in conservation 
outreach projects. 

Please consider a donation to 
our Center as a very special 
gift for birthdays and holidays. 
The “adoption” of one of our 
magnificent cats is truly a gift of 
conservation.  

Visit PantherRidgeCC.org to learn 
more about our adoption benefits 
and other donation options.

Get up close 
and personal 

with our world’s most 
exquisite big cats.

tours

Tours are hosted by qualified exotic 
feline experts. Enjoy behind-the-
scenes stories of each cat along 
with Q and A sessions.

Amazing photo opportunities are 
everywhere at our beautiful five-
acre retreat.

Tour proceeds go toward the 
feeding and care of the Panther 
Ridge felines. 

Appointments are required for all 
tours.

Twilight Tours 
and Feeding 
Tours.

new! 

Panther Ridge is available for private parties.

Our park-like setting is conducive to both 
casual and elegant corporate affairs and 
holiday gatherings. 

Call 561-795-8914 for details.























Thank you Judy

Sincerely,

Sheri Sublett

Twin Pine Farm & Exotics Conservation
Foundation
WWW.TPFECF.ORG
(843)310-4441 (office)
(843)217-9188 (mobile)
Facebook.com/tpfecf

On Oct 14, 2022, at 1:20 PM, JUDY BERENS
<pantheridge@aol.com> wrote:

 Hi Sherri,

FYI



Sent from my iPhone

Begin forwarded message:

From: Friends of Laguna Atascosa National Wildlife Refuge
<admin@flanwr.org>
Date: October 14, 2022 at 7:41:38 AM EDT
To: pantheridge@aol.com
Subject: Friends of Laguna Atascosa National Wildlife
Refuge Donation receipt
Reply-To: Nicole Ekstrom <director@flanwr.org>

 Judy,

Thanks so much for the generous donation! We will put this
in our ocelot fund for use in our ocelot programs, including
land acquisition and habitat restoration of thornscrub
habitat for ocelots. We have our annual Ocelot Conservation
Day on March 5, 2023. If you could join us that would be
great. We can set you up with a booth to let people know



about your organization. Thanks and keep in touch! - Nicole
Ekstrom, Executive Director, director@flanwr.org, (956)
299-0907

DONATION RECEIPT

Friends of Laguna Atascosa National Wildlife Refuge

Receipt number: 00003
Date: Thu, October 06, 2022
Amount: $1,000.00
Tender: Wild Apricot Payment

Donation received from:
    Judy Berens
    pantheridge@aol.com
    Panther Ridge Conservation Center, Inc

Thank you for your donation! 

As a 501(c)(3) organization, gifts and donations to Friends of Laguna



Atascosa National Wildlife Refuge are tax-deductible. 



 



 

 

 

 



 



 



Description
The Ocelot is a beautiful medium-
sized spotted cat with body dimen-
sions similar to the bobcat (30-41
inches long and 15-30 lbs).  Its body
coloration is variable; with the upper
parts gray or buff with dark brown
or black spots, small rings, blotches,
and short bars.  A key feature is the
parallel stripes running down the
nape of the neck.  The under parts
are white spotted with black.  The
Ocelot’s long tail is ringed or marked
with dark bars on the upper surface.
The backs of the rounded ears are
black with a white central spot.

Habitat
In Texas, Ocelots occur in the dense
thorny shrub lands of the Lower Rio
Grande Valley and Rio Grande Plains.
Deep, fertile clay or loamy soils are
generally needed to produce suitable
habitat.  Typical habitat consists of
mixed brush species such as spiny
hackberry, brasil, desert yaupon,
wolfberry, lotebush, amargosa, white-

brush, catclaw, blackbrush, lantana,
guayacan, cenizo, elbowbush, and
Texas persimmon.  Interspersed trees
such as mesquite, live oak, ebony, and
hackberry may also occur.

Canopy cover and density of
shrubs are important considerations
in identifying suitable habitat.  Opti-
mal habitat has at least 95% canopy
cover of shrubs, whereas marginal
habitat has 75-95% canopy cover.
Shrub density below the six foot level
is the most important component of
Ocelot habitat.  Shrub density should
be such that the depth of vision from
outside the brush line is restricted to
about five feet.  Because of the den-
sity of brush below the six foot level,
human movement within the brush
stand would often be restricted to
crawling.

Tracts of at least 100 acres of
isolated dense brush, or 75 acres of
brush interconnected with other
habitat tracts by brush
corridors, are consid-
ered very important.  Even
brush tracts as small as 
5 acres, when adjacent to
larger areas of habitat, may be
used by Ocelots.  Roads, narrow
water bodies, and rights-of-way are
not considered barriers to movement.
Brushy fence lines, water courses,
and other brush strips connecting
areas of habitat are very important.

Historical records indicate that
the Ocelot once occurred throughout
south Texas, the southern Edwards
Plateau Region, and along the Coastal
Plain.  Over the years, the Ocelot pop-
ulation declined primarily due to loss
of habitat and predator control activi-
ties.  Today, Texas counties that con-
tain areas identified as occupied
habitat are: Cameron, Duval, Hidalgo,
Jim Wells, Kenedy, Kleberg, Live Oak,
McMullen, Nueces, San Patricio, Starr,
Willacy, and Zapata.  

Life History
Ocelots normally begin their activities
at dusk, when they set out on nightly
hunts for rabbits, small rodents, and
birds.  They move around during the
night, usually within a well-established
home range (area of activity) of one

to two square miles for females and
three to four square miles for males.
Most mornings they bed down in a dif-
ferent spot within the territory.  Male
Ocelots tend to travel more than
females.  Males generally cover an
extensive area in a short time,
whereas females cover less area but
use the home range more intensively.

Female Ocelots occupy a den for
their kittens in thick brush or dense
bunchgrass areas surrounded by
brush.  The den is often a slight
depression with the dead leaves and
mulch scraped away.  The usual litter
size is one or two kittens.  The

mother goes off to hunt at night, but
spends each day at the den site.  The
kittens begin to accompany their
mother on hunts at about 3 months
of age.  They stay with her until they
are about a year old.  Studies have
shown that kittens are born from late
spring through December.

Threats and Reasons 
for Decline
Historically, the South Texas Plains
supported grassland or savanna-type
climax vegetation with dense mixed
brush along dry washes and flood
plains of the Rio Grande.  The exten-
sive shrub lands of the Lower Rio
Grande Valley have been converted to
agriculture and urban development

Ocelot 1

Ocelot
Scientific Name: Leopardus pardalis
Federal Status: Endangered, 3/30/72• State Status: Endangered

Ocelot
© USFWS Tom Smylie

Ocelot kittens
© USFWS Linda Laack



over the past 60 years.  Much of this
land, particularly the more fertile
soils, has been cleared for production
of vegetables, citrus, sugarcane, cot-
ton, and other crops.  Unfortunately
for the Ocelot, the best soil types also
grow the thickest brush and thus pro-
duce the best habitat.  Less than 5%
of the original vegetation remains in
the Rio Grande Valley.

Only about 1% of the South
Texas area supports what is currently
defined as optimal habitat.  Most of
this habitat occurs in scattered
patches probably too small to support
Ocelots for extended periods.  As a
result, young cats dispersing from
areas of suitable habitat have no
place to go and most are probably hit
by cars or die of disease or starva-
tion.  Road mortality is a more recent
reason for decline.  As Ocelot habitat
in South Texas becomes fragmented
by bigger highways with faster traffic,
Ocelots have become increasingly vul-
nerable to being struck by vehicles
while crossing roads. About half of
the Ocelot mortality documented in
the past 20 years has been from road
mortality.

The Ocelot population in Texas
is very small, probably no more than
80 to 120 individuals.  Approximately
30 to 35 live in the chaparral remain-
ing at or near the Laguna Atascosa
National Wildlife Refuge.  Unless vig-
orous conservation measures are
taken soon, this beautiful cat may
join the list of species extirpated
from the United States. 

Recovery Efforts
Much information has been obtained
recently concerning Ocelot biology in
south Texas.  However, there is still
much to be learned regarding repro-
duction, rearing of young, dispersal,
home range, and movements.  Efforts
to inform landowners and the public
about the habitat needs, land manage-
ment options, and biology of the
Ocelot are critical to recovery. 

Conservation of remaining habi-
tat, and maintenance or creation of
brush corridors connecting these
habitats, is necessary for survival of
the Ocelot population in Texas.  The
U.S. Fish and Wildlife Service, Texas
Parks and Wildlife Department, The
Nature Conservancy, and many local
landowners have been working to
protect, acquire and restore Ocelot

habitat in the Rio Grande Valley.
Restoration generally involves revege-
tating previously cleared areas with
native trees and shrubs.

The U.S. Fish and Wildlife Service
and the Texas Department of Trans-
portation are also working together to
try and reduce Ocelot road mortality
by installing Ocelot underpasses under
roads where Ocelots are known to fre-
quently cross.

Where To Learn More 
About Ocelots
The best places to visit to learn more
about the Ocelot are the Laguna Atas-
cosa National Wildlife Refuge near Rio
Hondo (956) 748-3607, Santa Ana
National Wildlife Refuge near Alamo
(956) 787-3079, Bentsen-Rio Grande
Valley State Park near Mission (956)
585-1107, Las Palomas Wildlife Man-
agement Area near Edinburg (956)
447-2704, and Audubon’s Sabal Palm
Grove Sanctuary near Brownsville
(956) 541-8034. 

How You Can Help
You can be involved with the conser-
vation of Texas’ nongame wildlife
resources by supporting the Special
Nongame and Endangered Species
Conservation Fund.  Special nongame
stamps and decals are available at
Texas Parks and Wildlife Department
(TPWD) field offices, most state
parks, and the License Branch of
TPWD headquarters in Austin.  
The Feline Research Program at the
Caesar Kleberg Wildlife Research
Institute (Texas A&M University-
Kingsville) also accepts contributions
to its Cat Conservation Fund.  These
funds are dedicated to the research
and recovery of free-ranging wild cats
of Texas.  For more information, con-
tact the Feline Research Program at
(361) 593-3922. 

The non-profit group, Friends of
Laguna Atascosa Refuge, has an Adopt-
an-Ocelot program in which 100% of
the donated funds go towards ocelot
conservation.  For a small donation,
participants receive an adoption
packet that includes life histories and
pictures of ocelots living at Laguna
Atascosa National Wildlife Refuge,
ocelot facts, and an adoption certifi-
cate.  To learn more, contact Linda
Laack at (956) 748-3607 or write
Adopt-an-Ocelot, P.O. Box 942, Rio
Hondo, Texas 78583.

The public is asked to report
sightings of Ocelots to the Feline

Research Program, Texas Parks and
Wildlife Department, or U.S. Fish and
Wildlife Service.  Be sure to note tail
length, size, color, habitat, behavior,
location, date, and time of day seen. 

For More Information 
Contact
Texas Parks and Wildlife Department
Wildlife Diversity Branch
4200 Smith School Road
Austin, Texas  78744
(512) 912-7011 or (800) 792-1112

or
U.S. Fish and Wildlife Service
Laguna Atascosa National Wildlife

Refuge
P.O. Box 450
Rio Hondo, Texas  78583
(956) 748-3607

or
U.S. Fish and Wildlife Service
Ecological Services – LRGV Office
Route 2, Box 202-A
Alamo, Texas 78516
(956) 784-7560

Management guidelines are available
from the Texas Parks and Wildlife
Department or U.S. Fish and Wildlife
Service for landowners and managers
wishing to conserve and improve
habitat for the Ocelot.2 Ocelot

Habitat loss in the Lower Rio Grande Valley
© TPWD Bill Reaves

Sub-tropical forest habitat
© TPWD
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Resume and Experience of Judy Berens 

 

I obtained my first Personal Pet License from the Florida FWC in 1994, and my 
first cat was an ocelot. In 1998, I added another ocelot that was scheduled for 
confiscation, and a sickly 3 month old puma cub, who recovered from a bad case 
of metabolic bone disease. 

In 1999, I purchased a 10 acre farm, incorporated Panther Ridge Sanctuary and 
began building enclosures. Over the next several years, I took in 3 more pumas 
and a serval.  By 2003, it was time to become a 501c3. I added another puma and 
a tiger owned by another party, who helped with the care of the cats.  And the 
cats kept coming - - a black leopard and a puma with a 2 day old cub that came 
from a facility that was being closed down by the USDA. Soon thereafter, I bought 
2 clouded leopards and took in a caracal that needed to be re – homed. 

From 2004 – 2009 I attended all of the Felid Tag conferences and became 
aquainted  with many AZA people.  During that time period, I hosted an FCF 
husbandry course, became a professional member and an accredited facility of 
the FCF, added 2 ocelots, 2 jaguars and 2 cheetahs and attended my first ZAA 
meeting.  In 2007, Panther Ridge Sanctuary changed it’s name to Panther Ridge 
Conservation Center, to more accurately reflect our support for in situ projects for 
various species, especially cheetahs and clouded leopards, and our mission for the 
future. The center has supported Cheetah Conservation Botswana, Cheetah 
Outreach ( plus having sourced and exported two female Anatolians to them ), 
Jim Sanderson’s Andean Mountain cat project and the Clouded Leopard Project 
spearheaded by Ric Schwartz of the Nashville Zoo and the late Jo Gayle Howard. 

   During the summers of 2004 and 2005 Panther Ridge endured 3 major 
hurricanes. Fortunately, our caging was very well built and the emergency plans 
that I had developed early on worked perfectly. All of the cats were back out in 
their enclosures after the storms  passed and we had checked the integrity of the 
caging materials. 2005 also brought us 4 clouded leopards from the Audubon Zoo. 



They were aged 12 – 14, and had been used in the artificial insemination program 
there when hurricane Katrina devastated the zoo.   

Our dietary plan has been thoroughly researched with the help of my vet and 
experts on various species. I have conferred with nutritionists from White Oak, 
Busch Gardens and the Palm Beach Zoo. Food items, including whole prey, are 
used as one form of enrichment. Our volunteers have a broad range of experience 
in enrichment from previous endeavors. One of them has spent months in South 
America working at various conservation projects, another is an excellent dog 
trainer and another is quite advanced in operant training, which we are using now 
to condition as many cats as possible for veterinary procedures without the need 
of tranquilization. 

I am a firm believer in the support of in situ projects and the importation of 
genetically significant cats for breeding in this country…..it may be the only way 
many of these species will avoid extinction.  

 In 2014 Tropical Storm Isaac dumped 20” of rain on us over just a few days. We 
enacted our hurricane plan, as all but 2 of our enclosures were under a foot of 
water. USDA is now requiring emergency plans as the FWC in Florida has done for 
years. I cannot stress how important this is, and all staff and volunteers at Panther 
Ridge must commit the plans to memory.  In November of 2018, Panther Ridge 
moved to a 5 acre parcel in Loxahatchee Florida. We have built a totally new 
facility from top to bottom. 

My animal experience includes: 

Tiger ( pantera tigris ),  Leopard ( pantera pardus ), Clouded Leopard ( neofelis 
nebulosa ), Ocelot ( leopardus pardalis ),  Cougar ( puma concolor ), Jaguar 
(pantera onca ),Cheetah ( acinonyx jubatus ),  Caracal ( caracal caracal ), Bobcat 
(lynx rufus ),  Serval ( leptailurus serval ) and Fishing cat (prionailurus viverrinus ) 

Panther Ridge currently holds 20 cats…PRCC and I are currently licensed by the 
Florida Fresh Water Fish and Game Commission, for felidae, and by the USDA. 



Sadie Ryan 
Royal Palm Beach, FL 33411 

 
Education 
University of Wisconsin – La Crosse  
Bachelor of Science in Biology, August 2014 
 
Related Experience      
Head Keeper                      March 2016-present 
Panther Ridge Conservation Center                   Wellington, FL – Loxahatchee Groves, FL 

• Primary caretaker and trainer of over 22 Class I & II carnivores including cheetahs, jaguars, cougars, 
leopards, servals, caracals, ocelots, fishing cats and clouded leopards 

• Implemented and manage new volunteer & intern programs, redesigned and rebranded website 
• Responsible for daily posting on all social media outlets and quarterly newsletters 
• Care includes but not limited to shifting, diet prep, exhibit maintenance, cleaning enclosures, detailed 

animal observations and documentation, grounds maintenance, daily behavioral training sessions, assist 
in medical procedures, implementing enrichment items and activities  

• Responsible for giving educational guided tours to guests and scheduling tours 
• Critical care on neonate species including caracal, jaguar, fishing cat, cougar, cheetah, and clouded 

leopard 
• Helped in entire facility relocation, animal transportation and layout to new property 

Cheetah/Carnivore Intern                                                            September 2015-March 2016                                                 
Wildlife Safari                                                                                                     Winston, OR                                                           

• Responsible for the care of Class 1 carnivores, including African lions, Sumatran tigers, cheetahs, black 
bears and brown bears. Care includes, but not limited to, shifting animals, cleaning enclosures, diet prep, 
daily behavioral training, enrichment, and all animal observations detailed in daily logs and ZIMS 

• Worked free contact with 18 cheetahs 
• Presented daily encounter programs for public, including keeper talks and public training sessions 
• Participated in both on- and off-site educational programs with ambassador cheetahs 
• Weekly cross training in ungulate department - caring for 25 different exotic and native species including 

but not limited to giraffes, rhinos, zebra, elk, bison, ostrich, hippos, eland, etc.  
Carnivore/Primate Intern                                                              December 2014-March 2015                     
Tiger World                                Rockwell, NC 

• Provided daily care and enrichment for over 40 different species 
• Monitored and documented daily animal health, food logs and observations 
• Assisted in the maintenance of the grounds and exhibits 
• Conducted educational tours, keeper talks and acted as a source of information to guests 

Seasonal Zookeeper                                                                            May 2014-October 2014                             
Santa’s Village Azoosment Park & A Zoo To You                                                East Dundee, IL                                               

• Performed basic husbandry care for exotic and domestic animals including preparing and distributing 
diets 

• Educated guests about animals and correct animal feeding/interaction protocols 
• Assisted in exotic animal shows, led children’s pony rides, and supervised guest interactions in petting zoo 
• Observed animal behaviors and participated in capture and restraint practice 

 
Other Experience 
West Nile Virus Field/Lab Tech Internship                                              April 2015-August 2015 
Clarke Environmental                         Roselle, IL 

• Identified genus and species of samples brought into lab and performed virus testing on adult samples 
• Passed the Illinois Department of Agriculture General Standard Exam in order to participate in ongoing 

local and remote field evaluations of new pesticide formulations 
Undergraduate Research                                                                      October 2013-May 2014                                          
Biology Department, Mississippi River Center Studies                      La Crosse, WI 

•  Measurement of carbon quality and quantity in sediments from various regions of the Upper Mississippi 
River Valley 

• Presented findings at the Mississippi River Research Conference  























Objective:


-Restore & Enhance the survival of the Ocelot Species in our nation.

-Educating the public to inspire and promote the conservation and future of the Ocelots & their
wild and natural habitats.
-Displaying the Ocelots with signage that will teach the tour groups about this species.
-Donating a portion of the tour profits to Ocelot Conservation.
-Working and Assisting Fish & Wildlife with their efforts in building back the wild population of
this
species through propagation.
-Contributing to the scientific research conducted at Texas A&M.
-

Note* currently applying with Fish & Wildlife Federal grants for ESA species survival and 
conservation plan.



Application Incomplete: CS0582384 - Panther Ridge Conservation Center

Lamberson, Amanda M <amanda_lamberson@fws.gov>
Thu 2/15/2024 2:09 PM
To: Twin Pine Farm & Exotics <twinpinefarmexotics@lowcountry.com>; NHalpern@foxrothschild.com
<NHalpern@foxrothschild.com> 

Good a�ernoon,

Thank you for your applica�on on behalf of Panther Ridge Conserva�on Center Inc for the import of two
live ocelots (Leopardus pardalis). I apologize for the delay. I have reviewed this applica�on and found
that it is incomplete and informa�on is required to proceed with the processing the request. Please
provide the following:

1. Informa�on regarding the dam and sire of the two ocelots requested for import, including where
they were born and birth dates.

2. Ques�on # 13. Jus�fica�on for the requested ac�vity under cap�ve propaga�on for the
conserva�on and survival of the species. The current jus�fica�on is inadequate for the following
reasons:

a. In the applica�on the stated purpose of import is for scien�fic research and conserva�on
educa�on/zoological display. However, Leopardus pardalis is listed as Endangered under the
Endangered Species Act. As such, under 50 CFR 17.22 the issuance criteria for an ESA permit
considers scien�fic purposes, enhancing the propaga�on or survival, or incidental take for
endangered wildlife.

i. It is unlikely that the current applica�on will meet enhancement for
educa�on/zoological display as this jus�fica�on is not among of the criteria that is
considered for Endangered species; this purpose is considered for Threatened listed
species [50 CFR 17.32(a)(1)].

ii. It is also unlikely that the current applica�on will meet enhancement for scien�fic
purposes given that the facility reques�ng the import is not proposing to conduct the
research themselves and is therefore not the primary researcher. In addi�on, to meet
enhancement under scien�fic research it would need to be adequately demonstrated
that import of live ocelots are necessary for the proposed research rather than
impor�ng samples collected from those animals. Such a jus�fica�on was not provided
in the proposal.

b. Based on the informa�on provided in the applica�on, cap�ve propaga�on for conserva�on
and survival of the species appears to be more applicable to the requested import rather
than scien�fic research, which is not the predominate purpose for the import, and
educa�on/zoological display, which is not among the purposes in the federal regula�ons
that are considered for exemp�on from prohibited ac�vi�es concerning endangered listed
species. All items under Ques�on # 13 must be responded to.

3. Ques�on # 15. Provide the CV or resume for Judith Berens. While a summary of her experience is
helpful, it lacks some of the details we look for from a CV or resume.

4. Ques�on # 16. What is the current inventory of ocelots maintained at Panther Ridge Conserva�on
Center Inc. (by sex)?

https://www.ecfr.gov/current/title-50/chapter-I/subchapter-B/part-17/subpart-C/section-17.22
https://www.ecfr.gov/current/title-50/part-17/subpart-D#p-17.32(a)(1)


5. Ques�on # 19. The number of mortali�es for the species at Panther Ridge Conserva�on Center
Inc. and cause of death over the past 5 years.

6. Ques�on # 20. A detailed descrip�on, diagrams, and photos clearly depic�ng the exis�ng facili�es
where the wildlife will be maintained including dimensions, materials, and protec�on from the
elements. Only three photos of the facility were provided which is inadequate. Response to this
ques�on should include a thorough wri�en technical descrip�on along with photographs.

7. Ques�on # 21. How was the carrying capacity determined?

8.  Ques�on # 22. What are the units of the dimensions of the crate? What is the material of the
divider between the two animals? Will anyone being accompanying the animals during transport?

9. Provide a copy of the invoice specified on the Cer�ficate of Origin between Mys�c Monkeys and
Feathers Wildlife Park and Panther Ridge Conserva�on Center Inc.

If you have ques�ons or need clarifica�on on the above, please let me know. Thank you.

 In accordance with 50 CFR 13.ll(e), if the requested informa�on is not received by this office within 45 calendar
days of the date of this email, your applica�on will be abandoned and administra�vely closed. Once a file is closed,
you will need to submit a new applica�on, and all required fees, for the Service to consider your proposed ac�vity.

Kind regards,

Amanda Lamberson
Biologist
U.S. Fish and Wildlife Service
Division of Management Authority
Branch of Permits, MS: IA
5275 Leesburg Pike
Falls Church, VA 22041
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Lamberson, Amanda M

From: Twin Pine Farm & Exotics <twinpinefarmexotics@lowcountry.com>
Sent: Thursday, March 28, 2024 12:53 PM
To: Lamberson, Amanda M
Cc: JUDY BERENS
Subject: [EXTERNAL] Re: Application Incomplete: CS0582384 - Panther Ridge Conservation Center
Attachments: Question 2 #13 .pdf; AZA ocelot SSP sustainability partner policy and application document .pdf; 

Mystic Monkey Invoice.pdf; Mystic statement and responses .pdf; Question 6 #20.pdf

Follow Up Flag: Flag for follow up
Flag Status: Flagged

  

 This email has been received from outside of DOI ‐ Use caution before clicking on links, opening attachments, or 
responding.   

 

  
Good Afternoon,  
 
Thank you for taking the time to review the application CS0582384 for Panther Ridge.  
We have answered your questions below; there is a total of six (6) attachments that correlate with our responses. 
 
  
Sincerely,  
 
 
Sheri Sublett 
Executive Director  

Twin Pine Farm & Exotics Conservation Foundation 

(843)310‐4441 
(843)217‐9188 (mobile) 
TPFECF@Lowcountry.com 
www.TPFECF.org 
Facebook.com/TPFECF 
 
 
On Feb 15, 2024, at 2:09 PM, Lamberson, Amanda M <amanda_lamberson@fws.gov> wrote: 

  

Good afternoon, 
 
Thank you for your application on behalf of Panther Ridge Conservation Center Inc for the import of two live 
ocelots (Leopardus pardalis). I apologize for the delay. I have reviewed this application and found that it is 



2

incomplete and information is required to proceed with the processing the request. Please provide the 
following: 
 

1. Information regarding the dam and sire of the two ocelots requested for import, including where they 
were born and birth dates.                                      Ocelot 
female:   11/01/2022                          Parents:              Mother: Twix                      Birth 
date:          09/22/2016      (On premises)                                Father: Thunder                      Birth 
date:          09/10/2017      (On premises)                                                                                Ocelot 
male:     12/28/2021                              Parents:             Mother: Mica                            Birth 
date:         07/26/2017       (On Premises)                              Father: Mike                               Birth 
date:         06/01/2017        (On premises) 

 

2. Question # 13. Justification for the requested activity under captive propagation for the conservation 
and survival of the species. The current justification is inadequate for the following reasons: 

a. In the application the stated purpose of import is for scientific research and conservation 
education/zoological display. However, Leopardus pardalis is listed as Endangered under the 
Endangered Species Act. As such, under 50 CFR 17.22 the issuance criteria for an ESA permit 
considers scientific purposes, enhancing the propagation or survival, or incidental take for 
endangered wildlife.  

i. It is unlikely that the current application will meet enhancement for 
education/zoological display as this justification is not among of the criteria that is 
considered for Endangered species; this purpose is considered for Threatened listed 
species [50 CFR 17.32(a)(1)]. 

ii. It is also unlikely that the current application will meet enhancement for scientific 
purposes given that the facility requesting the import is not proposing to conduct the 
research themselves and is therefore not the primary researcher. In addition, to meet 
enhancement under scientific research it would need to be adequately demonstrated 
that import of live ocelots are necessary for the proposed research rather than 
importing samples collected from those animals. Such a justification was not provided in 
the proposal. 

b. Based on the information provided in the application, captive propagation for conservation and 
survival of the species appears to be more applicable to the requested import rather than 
scientific research, which is not the predominate purpose for the import, and 
education/zoological display, which is not among the purposes in the federal regulations that 
are considered for exemption from prohibited activities concerning endangered listed species. 
All items under Question # 13 must be responded to. 

See attachments:  

   1. “ Question 2 #13” 

   2. “ AZA AZA ocelot SSP sustainability                partner policy and application” 
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3. Question # 15. Provide the CV or resume for Judith Berens. While a summary of her experience is 
helpful, it lacks some of the details we look for from a CV or resume. 

See attachment: “Judy Berens 2024 Professional Resume”  

 

4. Question # 16. What is the current inventory of ocelots maintained at Panther Ridge Conservation 
Center Inc. (by sex)? 

Total current inventory: 1 

Details:   “Delilah    F    Age 21  

 

5. Question # 19. The number of mortalities for the species at Panther Ridge Conservation Center Inc. and 
cause of death over the past 5 years. 

Total number of Ocelot mortalities: 2 

Details:  1. “Toltec”   M   age 16   (Neurological) 

              2. “Cody”    M   age 25   (Old Age) 

 

6. Question # 20. A detailed description, diagrams, and photos clearly depicting the existing facilities 
where the wildlife will be maintained including dimensions, materials, and protection from the 
elements. Only three photos of the facility were provided which is inadequate. Response to this 
question should include a thorough written technical description along with photographs. 

See attachment: “Question 6 #20” 

 

7. Question # 21. How was the carrying capacity determined? 

See attachment: “Mystic statement and responses”  

 

8.  Question # 22. What are the units of the dimensions of the crate? What is the material of the divider 
between the two animals? Will anyone being accompanying the animals during transport? 

*See attachment: “Mystic statement and responses” 
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9. Provide a copy of the invoice specified on the Certificate of Origin between Mystic Monkeys and 
Feathers Wildlife Park and Panther Ridge Conservation Center Inc. 

         *See attachment: “Mystic Invoice”  
 
Total number of attachment files: 6 
 
 

























MATERIALS LIST FOR 
CONSTRUCTION FOR 
OCELOTS:


Everything is black vinyl 
coated or color infused 
galvanized wire to look 
black.


Uprights:  

Corner posts 3" sunk in 
the ground 3' in cement


Line posts 2 1/2" same 
installation


Bottom rails  1 7/8"  mid height horizontal rails 
same as bottom rails


Chain link for FWC class 2 cats is 11 1/2 gauge 
that looks like 9 gage - used on walls and roofs 

(These are FWC, ZAA and AZA requirements.)

All fittings, clamps, tension bars and latches are 
heavy duty commercial.




Doors are double 
latched on outer 
door of lock outs 
for Class 2

 - additional 
latches, locks and 
chains for Class 1


Existing enclosure 
that can be used 
for ocelots is a 
20' x 60' and 
closes off to make 
3 20'x20' 
enclosures. 

Wide doors 
between them 
open the entire 
area if desired.

Lock out on each end is 4'x4'  and has either a 
guillotine door made of 3/4" Star board heavy 
plastic material or a sliding chain link open/close 
set up.






All den boxes, tables, 
ramps made our of 2"x 
6" pressure treated 
wood. Non toxic plants 
throughout. Larger 
poles and logs are 

suspended and large scratching logs are 
scattered in the 
habitat.

Commercial 
thickness custom 
tarps 12' x 20' are 
attached over each 
section for sun and 
rain protection. 
Elevated den boxes 
3' x 5' or 4' x 4' are 
in each section and 
a tree house is in 
one of the sections.

Substrate is either 
grass or sanitized 
playground mulch 
of uniform size.
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MATERIALS LIST FOR CONSTRUCTION FOR 
OCELOTS:




Everything is 
black vinyl 
coated or color 
infused 
galvanized wire 
to look black.


Uprights:  

Corner posts 
3" sunk in the 
ground 3' in 
cement




Line posts 2 
1/2" same 
installation


Bottom rails  1 
7/8"  mid height 
horizontal rails 
same as 
bottom rails






Chain link for 
FWC class 2 cats 
is 11 1/2 gauge 
that looks like 9 
gage - used on 
walls and roofs 

(These are FWC, 
ZAA and AZA 
requirements.)


All fittings, clamps, 
tension bars and latches 
are heavy duty 
commercial.


Doors are double 
latched on outer door of 
lock outs for Class 2

 - additional latches, 
locks and chains for 
Class 1







Existing enclosure that can 
be used for ocelots is a 20' 
x 60' and closes off to 
make 3 20'x20' enclosures. 


Wide doors between them 
open the entire area if 
desired.

Lock out on each end is 
4'x4'  and has either a 
guillotine door made of 3/4" 
Star board heavy plastic 
material or a sliding chain link 
open/close set up.






All den boxes, tables, 
ramps made our of 2"x 
6" pressure treated 
wood. Non toxic plants 
throughout. Larger poles 
and logs are suspended 
and large scratching 
logs are scattered in the 
habitat.


Commercial thickness 
custom tarps 12' x 20' 
are attached over each 
section for sun and rain 
protection. 


Elevated den boxes 3' x 5' or 4' x 4' are in each 
section and a tree house is in one of the sections.

Substrate is either grass or sanitized playground 
mulch of uniform size.




DRONE PHOTOGRAPHS OF PANTHER RIDGE 
FELINE CONSERVATION CENTER: 
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���������	

�����
	�����������
���������������
�������� !"#"�$��%�&'(�)��(��*+�#+,-�.+/�-����'��*�0&'&�+1+' �23 %�,� 4�,&'.%��*�5+,1� �6�0#7�829:;9�<++�=3,��5�>+$&����?%3,.%6�@2�::ABCDEFGH�IJ�'�5�'+�$&,1�K�LM�N.��O J�'P�'+*&,1+M�N.�Q��J.�3' ,4".�1RSTUVH�#3'(&46�0&4�CW6�:A:B�CA7:X�50YFH�<&1=+,��'6�21&'(&�0�O&1&'(&Z�&1=+,��'Q*J�"��-RS[\]T̂VH�_+7�̀LaIL_b2<c�_+7�2PP��.&N�'�8'.�1P�+ +7�?#A9X:dXB�e�5&' %+,�_�(�+�?�'�+,-&N�'�?+' +,�fghi�jkl�mhnogikpqrsg�tgiu�nvwx�hyyigwzh{g�{xg�|pi{u�|ztg�}hu�g~{gqkzpq��ihq{g}�{p�vkl���ghkg�kgg�{xg�h{{hwxg}�{xigg�����|z�gk��xzwx�zqw�v}g�{xg�}pwvngq{h{zpq�hq}�wpiigkypq}gqwg�{pwpny�g{g�{xg�hyy�zwh{zpq�����������l��xhq��upvr��g��pp��|pi�hi}�{p�xghizq��|ipn�upvl�������
�������������
��������������
�
������������
���
�������
���������������������
��������
����������������������� �����
����������¡¢����
�	������
���������������
��



���������	�
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• Carrying Capacity: 
Currently, Panther Ridge has the capacity to carry 
four Ocelots. Our institution has the land to expand 
and build additional enclosures as needed for our 
Sustainable Partnerships with AZA (American 
Zoological Association).  

• Please describe the diet fed to the ocelots and how diets 
are prepared. 

          All cats at Panther Ridge eat a daily diet at least 
once a day, some older cats will receive two meals 
which consists of chicken, beef, horse, and fish 
depending on the individual. Due to the carnivorous 
nature of Ocelots, their diet consists of lean muscle 
meat from beef and poultry, as well as fish. This 
meat serves as the primary protein source and 
provides essential amino acids necessary for 
muscle maintenance and overall health. Overall 
vitamin used daily is “Oasis Feline T” with additional 
supplementation with bone meal. For dietary 
enrichment, other varieties of food can be offered as 
well as “snacks” during the day. Enrichment foods 
can include organ meats, whole prey, fish, 
cantaloupe, goat’s milk, other types of meat (deer, 
goat, lamb, etc.), bone broth and other approved 
foods. Once a week a “whole prey day” will be fed 
out providing a full diet consisting of types of birds, 
bunnies, rodents, and hoof-stock to the cats that 
enjoy it.  



           Methods of feeding diets can be used for 
enrichment as well as daily training with diets, hiding 
whole prey in enclosures and tour snacks are a few 
methods. All whole prey fed out is pre-frozen. If from 
Panther Ridge’s breeding program of rats and 
bunnies, then they must be frozen for two weeks 
minimum prior to feeding out. Live prey is to never 
be provided with the exception of some types of fish. 
These whole prey items provide essential nutrients 
like protein, fat, vitamins, and minerals in a natural 
and balanced form. Whole prey items typically 
include bones, which are important for dental health 
and provide calcium and other minerals essential for 
bone strength and overall skeletal health. 
Supplementation is also added before distribution to 
ensure they receive all the essential nutrients they 
need. 

          Cats are weighed on a monthly basis. Diets are 
formulated based off ideal body condition and their 
current weight.  

           Diets are made up daily by measuring the pre-
determined amount of meat and cutting them into 
appropriate sizes for the individual cat. Fat is also 
trimmed off the meat.  

  



• Approximately how many guests visit Panther Ridge 
every year? 

Approximately 4,000-5,000 people visit Panther Ridge 
per year. Guests are permitted onto the property by 
scheduling a guided tour; by appointment only.  

• Are there any off-exhibit areas that are closed to guest 
viewing? If so, are there any areas capable of housing 
ocelots? 

There is an off-exhibit enclosure for the ocelots, if 
necessary. We do guided tours by appointment only 
once a day, which last an hour or two. Guests are 
required to leave the property after the tour has 
ended. At no point in time do guests wander at their 
own leisure throughout the day.  

• Please describe volunteer training protocols for those 
who care for ocelots.  

All volunteers go through our docent program. 
Docents may participate in animal husbandry 
alongside keepers with approved species. Docents 
learn the same precautionary protocols as a keeper 
would for all class two felines Panther Ridge houses. 
At no point in time, do docents work with the cats 
without a keeper staff present. 

• Please provide updated licenses/certificates. Those 
previously provided have expired. 

See Attachments




• Please provide the CV for the veterinarian on staff. 
See Attachment 

• Please describe the veterinary care given to the ocelots, 
as well as avenues for emergency care to be provided if 
needed. 

Scheduled health assessments are conducted as 
needed by our veterinarian to monitor our ocelots’ 
overall health. This includes physical examinations at 
least once a year, checking for any signs of illness or 
injury, and assessing their body condition. Bloodwork 
is done on a yearly basis or as requested by our vet. 
Our ocelots are vaccinated against common diseases 
to prevent outbreaks within the facility’s population. 
They are also treated regularly with preventives for 
parasites like ticks, fleas, and intestinal worms.  
 A major role in our everyday care for ocelots is 
monitoring their behavior. Observing their behavior 
helps detect any changes that might indicate 
underlying health issues or stress. Environmental 
enrichment is provided to ensure their psychological 
well-being. Panther Ridge has a well-defined 
emergency response plan in place, outlining 
procedures to follow in case of an emergency 
involving the ocelots. We are equipped with essential 
medical supplies and equipment to provide immediate 
care to injured or ill ocelots. This includes items like 
first aid kits, medications, and equipment for minor 
procedures. If an ocelot requires urgent veterinary 
care beyond what can be provided on-site, 



arrangements are made for transportation to a 
veterinary clinic or hospital equipped to handle exotic 
species. Effective communication and coordination 
among staff members are essential during 
emergencies. Clear lines of communication ensure 
that everyone is aware of the situation and can act 
promptly to address it. By implementing these 
measures, the conservation center ensures that its 
ocelots receive the necessary veterinary care and 
attention, both as part of their routine health 
maintenance and in case of emergencies. 

Our veterinary staff is as follows: 
• Stephanie Johnston, DVM   

Animal Clinic of West Lake Worth 
(The clinic is located fourteen miles away from 
Panther Ridge; we have Dr. Johnston’s cellular phone 
number for emergencies and on call). 

• Kim Golden, DVM 
ACCESS Emergency Animal Hospital 
(The clinic is located six miles from Panther Ridge). 

• Jena Dicharry, DVM and Susan Clubb, DVM 
The Rainforest Clinic for Birds and Exotics 
(The clinic is located two miles away from Panther 
Ridge).  

• Lucia Alvarez, DVM 
Boca Veterinary Clinic 
(The clinic is located approximately thirty three miles 
away). 



• Other specialists are used from time to time, but 
ACCESS has most specialties “in house”.  

           All of our ocelots have lived well into their 
senior years, with our oldest living to the 
astounding age of 25. 

• Please describe security to prevent theft of specimens 
and measures taken to rectify any previous theft or 
security problem. 


Panther Ridge has a clear history of nothing ever 
been stolen. All enclosures containing animals are 
locked at all times unless keepers are entering/exiting 
the enclosures. Our eight foot perimeter fence, 
entrances and gates are locked at all times unless 
staff and guests are entering and/or leaving the 
facility. There is staff on site 24/7 with the executive 
director’s living quarters situated on the property as 
well as a house for staff members. 

• Please confirm that no births have taken place in the last 
five years.  

 There has not been any Ocelot’s born at Panther 
Ridge within the last five years. Our female is post 
reproductive. 

   



• Please describe the funding sources available on a long 
term basis to cover the cost of maintaining the 
facility and the specimens imported. Tax Form 990 
for the year 2022 shows a large net income loss 
(130,848 USD) in comparison to recent years. 
Please explain: 

          Panther Ridge Conservation Center lost money 
in 2022 because of major capital improvements 
that were done that year. Several new habitats 
were built and landscaped that year. Shortfalls 
can be covered by funds from the founder’s 
trust, which can comfortably handle the 
expenses. Our finances are secured by the trust 
document. 

  
  



Stephanie Johnston DVM
 
3000 Carl Bolter Dr
Delray FL 33444
petdoctorj@msn.com
 
 
 
 
Education
1994
Bachelor of Science in animal science
NC State University
  *Focus on animal husbandry, nutrition, and farm science
 
1998
Doctor of Veterinary Medicine
Atlantic Veterinary College
  *Focus on small animal, wildlife, and exotic animal medicine and surgery
 
Employment
1998-2002
Associate Veterinarian
Wiles Road Animal Hospital
  *Provided medicine and surgery for dogs, cats, exotic pets, and wildlife
 
2002-2004
Associate Veterinarian
Cypress Creek Animal Hospital
  *Provided medicine and surgery for dogs, cats, exotic pets, and wildlife
 
2004-present
Self Employed
Integrated Veterinary Medicine
  *Provided medicine and surgery for dogs, cats, exotic pets, and wildlife via house call
services
  *Provided per diem medicine and surgery for more than 30 practices in Broward, Dade, and
Palm Beach counties
  *Provided USDA inspection services for multiple zoo collections
 
2021-present
Associate Veterinarian
American Veterinary Group
  *Providing medicine and surgery for dogs, cats, exotic pets, and wildlife
 
Non-employment activities
2002-2004
served as medical director of Sawgrass Nature Center
2004-present
serving as medical director for Panther Ridge Conservation Center

I was drawn to this profession to be an
advocate for the voiceless. It has ever been
my mission to straddle the philosophical
midline between the animal activist and the
utilitarian. This to provide an educated voice
of reason for animal welfare.
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