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Introduction

“Better to meet a bear robbed of her cubs
than a fool in his folly” (Proverbs 17:12
NIV).

For many who enjoy wilderness
wanderings, the mere thought of startling
a grizzly bear slumbering in the thick
bramble or getting between a mama
bear and her cubs invokes fear and
awe. Though such creatures have been
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xtant bears (Family Ursidae) are currently classified into three
Esubfamilies, three genera, eight species, and numerous subspecies.
They inhabit the continents of Eurasia, North America, and South
America. Previous research has identified all eight species as sharing
biologically meaningful similarity among its members, making them
a monobaramin. A literature search was initiated to determine the ex-
tent of unique suites of ursid traits that significantly distinguish them
from other taxa, making them an apobaramin. In current baramino-
logical thought, if a taxon is both monobaraminic and apobaraminic,
it becomes a holobaramin, or the best determination of the created
bear kind. Creation research should focus on revealing how genetic
mechanisms may be influenced by environmental factors that trigger
them. Itis predicted that an understanding of these processes will reveal
insights into how the Creator ensured creature persistence in the face of
changing environments and the mechanisms involved with rapid ursid

diversification in less than 4500 years.

worshipped and elevated as status sym-
bols for their strength and courage, the
knowledgeable hiker also is aware of their
unpredictability and sometimes deadly
demeanor. For these reasons they have
been extensively eradicated throughout
their range. Conversely, I have had
experiences with both black and grizzly
bears, and with proper understanding of
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their behavior they can be enjoyed and
respected. They are formidable creatures
designed by God to operate in a cursed
world. In general, they also fear man
(Gen. 9:2), and it is out of this fear that
unpredictable attacks may occur. Bears
are the most studied wild carnivores be-
cause the survival of many species is now
a concern (Krause et al., 2008).
Common traits include less devel-
oped carnassial teeth, production of
hybrid offspring in seven of the eight
species, specific chromosome banding
patterns, biomolecular data, trophic
flexibility, unique bile salt metabolism,
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non-obligate hibernative metabolism,
plantigrade feet, and premature birth
with the smallest young compared to
the size of the mother than any other
placental mammal (Weissengruber et
al., 2001; Lindburg and Baragona, 2004;
Breiter, 2005; North American Bear
Center, 2009). These traits demonstrate
that ursids possess biologically meaning-
ful similarity and therefore are classified
as a monobaramin (Tyler, 1997, Weston
and Wieland, 1998; Wood, 2003; Lamb,
20006; Tyler, 2006; Wood, 20006).

In contrast, an apobaramin is iden-
tified if the extant and extinct bears
are bound by biologically meaningful
differences, when compared with other
taxa, but without regard to similarities
between them (Wood, 2003). If bio-
logically meaningful suites of characters
indicate that the ursids are both a mono-
baramin and an apobaramin, they are
designated a holobaramin, or the closest
approximation of the created bear “kind.”
A few dissimilar traits in the giant panda
and the difficulty in delineating suites of
biologically meaningful traits make an
ursid apobaramin and holobaramin hard
to demonstrate.

Turner (2009, pp. 56-57) stressed the
importance for creation scientists to be
careful with the identification of “kind”
(Heb. min), emphasizing the following
conclusions.

e Minis often related thematically
and theologically in the main
contexts of its use.

e [t is unclear if the word is used
in a technical or nontechnical
sense and, therefore, to demand
a precise technical definition is
inappropriate and dogmatism,
for its use in modern biological
taxonomy is unwarranted.

e Min does assume certain dis-
continuities, but it is impossible
to determine how many “kinds”
there were. Consequently, the

“kinds” determined by creation-
ists may not be equal to Biblical

kinds.

¢

He warns that creation researchers
‘could fall into the same modernist trap
of spending more time on getting behind
the text and wrestling with scientific
reconstructions rather than sitting under
the text’s authority, being informed and
transformed by its message and theology”
(Turner, 2009, p. 58).

With the above in mind, one re-
searcher, using fossil data, has proposed
placing Ursidae as sub-baraminic, using
a post-Flood fossil continuity criterion
(Wise, 2008; Wise, 2009a). Under this
criterion, taxa that are sub-baraminic are
defined as having diversified well after
the Flood, as evidenced by their first
appearance in the fossil record. Figure
1 depicts the extant fossil evidence for
bears. The dark grey box illustrates a
time interval of massive global changes
around the Miocene-Pliocene boundary.
Before that boundary, older fossils tend
to be incomplete and their relationships
to living bears are unknown and subject
to the interpretation of the investigator.
Many evolutionists tend to hypothesize
that bears evolved from the canids, while
many creationists see canids and ursids
as separate baramins and discontinuous.
The early fossil evidence is lacking for
either interpretation.

Genetic research on bears is greatly
expanding, and new insights continue
to be discovered. For example, recently
it has been shown that the geographic
ranges of cave bears extend as far east as
Transbaikalia, Fastern Siberia. Knapp et
al. (2009) compared mitochondrial DNA
and morphology of Asian and European
cave bear fossils. The data suggest that
these bears are morphologically different
from one another, and their diversity was
greater than assumed. This is consistent
with ursid heterotrophic flexibility as it
relates to their morphology, discussed
later in this paper.

Many evolutionists and creationists
believe that ursid diversification hap-
pened rapidly, but the time frames vary
due to differing presuppositions. For
example, according to evolutionary

assumptions, mtDNA evidence favors
rapid diversification of both extant
and extinct bears starting around the
Miocene-Pliocene boundary, about five
million years ago (Figure 1) (Krause et
al., 2008). Creationary presuppositions
posit a more rapid radiation from the
original bear kind that survived the
Flood. Assuming the general complete-
ness of the fossil record, and a Flood/
post-Flood delineation around the
K/T boundary (Figure 1), which not all
creation researchers would agree with,
the fossil record of bears begins well
after the Flood, less than 4500 years ago
(Wise, 2008).

Because older fossils are question-
able due to their fragmentary nature
and a whole paper can be dedicated to
bear genetics alone, this paper focuses
on the current metabolic, behavioral,
and anatomical suites of traits that may
indicate their apobaraminic status. The
ecological implications of the data also
will be explored within a young earth
paradigm.

The Extant Bears

Bears are diverse in some ways and
similar in many others. The giant panda
(Ailuropoda melanoleuca) has been
historically problematic because it has
several traits that are inconsistent with
other bear species. To have an apprecia-
tion for Ursidae unity and diversity in
light of how much they have changed
since the Flood, it is important to briefly
distinguish each species. Tables 1 and
2 summarize the descriptions, range,
chromosome numbers, subspecies, gen-
eral behavior, and conservation status
for the extant bears (American Zoo and
Aquarium’s Bear Taxon Group, 2009;
North American Bear Center, 2009;
Lindburg and Baragona, 2004). Table III
is the most current and complete sum-
mary of hybridization data (Hennigan,
2009a; Hennigan, 2009b). Taxonomi-
cally, bears comprise three subfamilies:
Ailurinae, Tremarctinae, and Ursinae.
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Temporal ranges of extant and fossil bears.
Extinct genera and species are denoted with a
cross (T). Species used in this study are written in
bold. Horizontal dark grey bars indicate temporal
range based on fossil evidence. The dark grey
box illustrates a time interval of massive global
changes around the Miocene- Pliocene boundary.

This phylogeny is based on ten complete

mitochondrial genome sequences from all eight
living bear species, plus the extinct European cave

and American giant short-faced bears.

e L Indarctos (8 spp_)‘f

s Agriotherium (3 spp.)T

Tremarctos A

R IRRRERLIEERPRLD Ursavus (4 spp.)T

———————=—=——=—= sloth bear (U. ursinus)
B Ursus boecki t
brown bear (U. arctos)

polar bear (U. maritimus)
== ---- Ursus prearctos T

= Ursus etruscus+
= Ursus deningeri T
-- cave bear (U. spelaeus)t

American
black bear (U. americanus)

Asian black bear (U. thibetanus)

Ursus minimust
Ursus mediterraneus +

1 sun bear (U. malayanus)

== Ursus ruscinensist

=_ e Plionarctos (2 spp.)T

o....z==m.... American giant short-faced bear
(Arctodus simus)t
=== ---- Arctodus pristinusT
o-oEme- Arctotherium angustidens+

= I o ---- Arctotherium vetustum+

=--- Arctotherium bonariense+

= --- Arctotherium tarijense +

u--- Arctotherium wingeit

Ursinae

cave
bears
modern Ursinae bears

black
bears

Ursidae

NA
bears

SA
bears
Tremarctinae

P

Ailuropoda

Flood/Post Flood
Boundary (K/T)?

Global expansion of C4 biomas
Major temperature drop and increasing seasonality
Faunal turnover

Epochs :Eocene ‘ Oligocene ‘

’Plio [Plei [ Hol

Miocene

Ma 34 23.8

5.3 1.8 0.01

===———==--- Tremarctos floridanust
led bear (T. ornatus)

(=== Ailuropoda wulingshanensis
=—==--- Ajluropoda baconit
= Ailuropoda microta™
, giant panda (A. melanoleuca)
------------------------- Plithocyon (3 spp.)t
-- Phoberocyon (3 spp.)t
-- Cephalogale geoffroyit
- Kolponomos (2 spp.)™
-- Allocyon loganensis +

-- Parictis (other 6 spp.)T
Parictis montanus "+

harbor seal

spectacled short-face short-face
bears

pandas
Ailuropodinae

inae
Hemicyoninae

Amphicinodontin:

Figure 1. The extant fossil evidence for bears. Genera and species are denoted with a cross (1). (Used by permission from

BioMed Central.)

The Giant Panda

Subfamily Ailurinae contains the giant
panda (Ailuropoda melanoleuca), which
is its only living member. The giant pan-
da is known as an umbrella species for
conservation because it is endangered
and declining. As an umbrella species,
it represents an animal that people can
connect with and care for. The hope is
that a caring public may enhance the
chances of survival for both the panda
community and its habitat. The giant
panda has a distinctive white face and

black eye patches. It probably has the
smallest home range and is sometimes
sympatric with the Asiatic black bear (U.
thibetanus).

Fossil evidence of Ailuropoda usu-
ally consists of scattered teeth and a few
rare skulls. Two of the extinct species
discovered in China (Figure 1) include
A. baconi, which is a larger version of
today’s panda. A. microta is a fairly recent
discovery of a much smaller version and
is interpreted as the oldest fossil of the
giant panda genus (Jin et al., 2007).

In some ways the giant panda is
similar to the lesser (red) panda (Ailurus
fulgens—44 chromosomes) in that about
99% of their diet is bamboo, but both
will eat meat on occasion. Both have
backward-facing male genitalia (Lind-
burg and Baragona, 2004, p. 45), unlike
other bears, where male genitalia point
forward. The giant and lesser pandas
have a radial sesamoid, which is a sixth,
“toe-like” structure produced by an en-
larged carpel bone. The lesser panda’s
radial sesamoid is not as prominent
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Table I. Ursidae descriptions, ranges, chromosomes, and subspecies.

Concern

Descriptor Sun Sloth Brown Polar American Asiatic Andean Giant
Ursus Ursus ursinus Ursus arctos Ursus maritimus Black Black (Spectacled) Panda
malayanus Tremarctos ,
Ursus Ursus ornatus Ailuropoda
americanus thibetanus melanoleuca
physica| Smallest Very shaggy Dark brown to Largest bear, Medium size, Medium sized Small bear Small black and
L. bear, short, black coat with | cream to black, if long neck, white found in bear, mostly with cream white bear,
Description black fur, mixed guard hairs have fur, triangular many black but also colored facial shortened
light colored gray/brown white tips gives profile, no different color has a brown markings muzzle, large
crescent on hair, light “grizzled” shoulder hump, phases phase, around eyes black eye
chest, large colored “Y” or appearance, black skin, very including; muzzles are that give it patches, most
paws, long “U” shape on shoulder hump, wide paws for black, light colored the name of torso and
claws chest, light box-shaped paddling, chocolate, and all have a “spectacled” head are white,
colored nose, dish considered a cinnamon, cream-colored bear black “saddle”
muzzle, can shaped profile, marine mammal pale blue, “V” shaped and fore and
close nostrils longer claws on and white marking on hind limbs
front than back chest
feet
Range Eastern Mostly India, Widest Circumpolar USA, Southern & Forested Six small
Himalayas, Nepal, distribution of Arctic Regions, Canada, & Eastern Asia Mountains regions of
China, Sri Lanka, all bears and multi-continental Northern Including of South southwest
Malayan Bangladesh includes largest home Mexico Pakistan, America China, may
Peninsula Eurasia & range Korea, have smallest
Western NA, Afghanistan home range
2nd largest
home range
Number of 2 2 Variable 0 16 1 0 0
Subspecies
P 5-90
Chromosome 74 74 74 74 74 74 52 42
Number
Table II. Ursidae comparative behaviors and conservation status.
Descriptor Sun Sloth Brown Polar American Asiatic Andean Giant
Bear Bear Bear Bear Black Black Bear Panda
Bear Bear
Winter Yes No Yes Yes Yes, Sometimes, No No
body temps. body temps.
Dorma_ncy 'P:ren%nlant may drop to may drop 3-7
Not Obligate emales 31-34 degrees C
degrees C
Feeding Omnivore, Omnivore Omnivore 95% Carnivore Omnivore Omnivore Omnivore Omnivore
Behavior mostly Insect Mostly Plants Fruits Mostly Plants | Mostly Plants | Mostly Plants | 99% Bamboo
# of Teeth fruglxgrous Specialist Variable Kelp Eats A Bamboo Bromeliacea Eats some
40 42 42 Variety of 42 42 meat
foods
42
42
Delayed Yes Yes Yes Yes Yes Yes Yes Yes
Implantation
Unique Makes nests in Slow walking, Observed far north Except for pregnant Excellent tree 50% time may be Best tree Not very active,
N trees and no upper riding ice flows, and nursing climbers, spent in trees, climbers, will sleeps most of
Behaviors sleeps in them incisors so they wild hybrids with mothers, don’t “bear nests” may migrate make feeding day, radial
& Much unknown can make a tube polar bears, may hibernate, fasts Mostly diurnal rather than and sleeping sesamoid for
Variable mostly out of mouth and be heavily during summer but varies with hibernate platforms in eating bamboo,
Daytime diurnal & “vacuum” insects carnivorous. months season and life “bear nests” trees smallest of cubs
Activit crepuscular mostly nocturnal Variable, mostly Mostly diurnal histroy Mostly nocturnal Generally Generally
ctivity & crepuscular crepuscular but varies by nocturnal & crepuscular but
region crepuscular varies
Conservation | Vulnerable Vulnerable Threatened U.N Estimated Vulnerable Vulnerable Endangered
Status Declining C|TE$5 C|TE$ Vulnerable 45%022 in CITES CITES CITES
Appendix | Appendix | USA Am(:arica Appendix | Appendix | Appendix |
Threatened Game o Declining
Russia/Canada Species Sub- species is
Species of Critically
Endangered
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Table III. Discontinuity matrix for Ursidae.

Does the Bible claim Discontinuity for bears?

No

Does the Bible infer Discontinuity for bears?

Yes

Do most of the members of the group exhibit a novel metabolic
pathway not found in other groups or only in groups known to be
discontinuous? (Bile Salt Metabolism?, Hibernation Metabolism?)

Yes

ingroup vs. outgroup comparisons?

Is the similarity of ingroup comparisons significantly greater than

Yes

discontinuous?

Do most members of the group possess novel cell types or structures No
not possessed by other groups or only in groups known to be

Do most members of the group posses novel organs or anatomical
structures not possessed by other groups or only in groups known to
be discontinuous? (Dentition, Epipharyngeal pouches )

Yes

Is the overall morphological similarity within the group significantly
greater than the similarity of the group with other groups?

Yes

organisms?

Does the group occupy an environment notably different from other No

other groups mostly absent?

Are stratomorphic intermediates that would connect the group with ? ?

Is the lowest member of the proposed ancestral group found in a No
higher layer than the lowest member of the group of interest?

Compiled from Wood and Murray, 2003, p. 95

as that of the giant panda. Most bears
have the muscles in place for a radial
sesamoid, but the carpel extension tends
to be small and insignificant. Only in the
giant panda is there a suthcient exten-
sion to use it as an opposable thumb for
holding bamboo while eating.
Biochemically, the giant panda
is more like other bears than the red
panda (Nash et al., 1998; Lindburg and
Baragona, 2004; Yu et al., 2007; Krause
etal., 2008). Chromosome banding pat-
terns, serological, immunological, and
sequence data classify the giant panda
as an ursid and not a procyonid (rac-
coon) (Lindburg and Baragona, 2004).
The morphological, behavioral, and
molecular data show that giant pandas
are a highly specialized bear that has
adapted to an herbivorous diet (Lind-
burg and Baragona, 2004). This suggests
that they diverged very early and are the
most basal offshoot of the Ursidae family
(Figueirido, 2009; Yu et al., 2007). This
conclusion also fits the observation that
all ursids, including the giant panda,
have carnivore intestines, though longer
than the typical meat-eater and contain-

ing no known digestive microbes (e.g.,
Breiter, 2005, pp. 100, 165). Compared
to other bears, the panda has the short-
est digestive system and can absorb
only about 20% of the food it eats. In
contrast, typical non-ursid herbivores
contain intestinal microbes that allow
them to digest about 60% of plant matter
(DeBruyn, 1999). The giant panda must
eat 12-15% of its body weight daily, for
15 hours per day, and for this reason does
not produce the fat reserves required for
hibernation. There is no evidence that
the giant panda has hybridized with any
other bear species.

The Spectacled (Andean) Bear

Subfamily Tremarctinae consists of the
only extant member of the short-faced
bears, the spectacled, or Andean, bear,
Tremarctos ornatus. The extinct, giant
short-faced bear (Arctodus simus; Figure
1) is the largest bear that ever lived. It
stood 1.2-2 m at the shoulder and could
weigh up to a ton or more. Unlike extant
bears, which are “pigeon-toed,” the giant
short-faced bear had long, straight toes.
Some have interpreted their long, gangly

legs and straight toes as evidence that
they were fast runners. They inhabited
the land west of the Mississippi River to
Alaska (North American Bear Center,
2009), and, until recently, high skeletal
NN ratios have suggested that they
were mostly carnivorous. Recent data
show that this conclusion was premature,
an issue discussed later.

Spectacled bears favor forested
habitats at elevations between 1800
and 2500 meters, and their diet consists
mostly of bromeliads (pineapple family
Bromeliaceae) and other fruits (Breiter,
2005). The only bear species inhabit-
ing South America, they are the most
arboreal of bears. Much of their time
is spent in trees making platforms for
eating and sleeping.

The Sun (Malayan) Bear

Subfamily Ursinae comprise the rest of
the six species. The smallest of the six
is the sun bear (Ursus malayanus). A
highly arboreal species, it inhabits low-
land rainforests of Southeast Asia and,
for its size, has one of the largest canine
teeth of all known bears (Breiter, 2005).
They have a variable birthing season,
and cubs tend to be female biased. The
sun bear is declining worldwide, now oc-
cupying an estimated half of its historical
range (Smithsonian National Zoological

Park, 2009).

The Sloth Bear

The shaggy sloth bear (U. ursinus) is an
unusual bear of the grasslands and lower
woodlands of Southern Asia. With its
upper incisors absent, naked lips, and
ability to close its nostrils, it is an insec-
tivore. Their “vacuum cleaning” feeding
behavior can be heard 90 meters away
“vacuuming” termites and ants out of
their nests. Also, mother bears often let
the cubs ride on their backs.

The Asiatic Black Bear

In southern and eastern Asia, the Asiatic
black bear (U. thibetanus) is also known
as the “moon” bear. The Asiatic black
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bear is considered the American black
bear’s closest cousin and can be sym-
patric with the giant panda and brown
bear. U. thibetanus is found in temperate
mountain forests at elevations as high
as 3000 m, and it is estimated that they
spend about half their time in trees. Like
the spectacled bear, they also make tree
platforms for feeding and resting. There
is one small area in India where the
sun, sloth, and Asiatic black bears are
sympatric with one another.

The Brown Bear

The variable brown bears (U. arctos),
along with polar bears, are the only bears
ranging over more than one continent.
They are believed to be endemic to Eur-
asia, later dispersing to North America
and becoming sympatric with American
black bears in the west. The largest num-
bers of brown bears are found in Russia.
A female brown bear had her last litter
at 42 years of age and lived to a record
age of 47 years in captivity before she
had to be euthanized (Breiter 2005, p.
140). Habitat and phenological events
allow the brown bear a high degree of
flexibility in their trophic ecology, which
is true for most bears. Grizzlies have
been observed on sea ice hunting seals
60 miles from land (Doupé et al, 2007;
Breiter, 2005).

Depending on the source, subspecies
range from five to ninety and include the
grizzly bear (U. a. horriblis), Eurasia’s
brown bear (U. a. arctos), and the Kodiak
brown bear (U. a. middendorffi). The Bi-
ble has 14 references to bears and refers
to the smallest brown bear subspecies,
the Syrian brown bear (U. a. syriacus).
It no longer inhabits the wilds of Israel
because it was extirpated in the early
twentieth century. Some wild popula-
tions may still be found in western Asia,
but the numbers are declining.

The Polar Bear

The carnivorous polar bears (U. mariti-
mus), on average, are the biggest extant
bears, reaching weights of 450 kg or

more (American Zoo and Aquarium’s
Bear Taxon Advisory Group, 2009).
Compared with most other bears, they
occupy a habitat of low food diversity
and are the most restricted carnivorous
bear. Having the largest canine teeth,
their diet consists of about 95% meat, but
they also eat fruit and kelp. Polar bear
hair is not white but made of transpar-
ent hollow tubes that reflect and scatter
light to produce the white effect (Polar
Bears International, 2009). These hol-
low hairs also provide the conditions
for algal growth in zoo bears, turning
them green. When photographed with
ultraviolet sensitive film, the bear looks
black. This led researchers to hypoth-
esize that the hollow hairs functioned
as optical fibers that conduct light to
their black skin. It was assumed that the
black skin absorbed the light, producing
increased warmth in their bitterly cold
environment. Beside the fact that polar
bears are most active during the time of
year when there is little or no light, this
theory was disproven in 1988. Physicist
Daniel W. Koon realized that the keratin
makeup of hair, not the skin, was prob-
ably absorbing the light (Koon, 2009). In
fact, the polar bear is so well insulated
with guard hairs, thick fur, and about
12cm of blubber that infrared photogra-
phy reveals no detectable heat loss on a
healthy bear (Breiter, 2005 p. 97; Polar
Bears International, 2009).

In 2006, a wild grizzly/polar hybrid
was shot in northern Canada. DNA
results determined that the father was a
grizzly and the mother was a polar bear
(Lamb, 2006; Doupé et al., 2007; Hen-
nigan, 2009b). Captive polar bears have
produced fertile hybrid offspring with
brown bears (Table I1T), and hybrid traits
between the two species tend to be inter-
mediate with exceptions (Table V).

The American Black Bear

The variably colored American black
bear (U. americanus) is considered the
only endemic North American bear spe-
cies. The American black bear is actually

found in a range of colors, usually based
on region, including black, blue-gray,
cinnamon, and white. The white allele
expressed in the “Spirit” or “Kermode”
bear is rare. Normally it occurs along
the British Columbia coast and the
southeast panhandle of Alaska (Breiter,
2005, p. 95).

Favored foods of the American
black bear include jack-in-the-pulpit
(Arisaema sp.), wild calla (Calla palus-
tris), and skunk cabbage (Symplocarpus
foetidus), which contain calcium oxa-
late, a compound harmful to humans
when ingested but not deleterious to
black bears (DeBruyn, 1999, p. 110). If
humans were to ingest these plants, cal-
cium oxalate would cause potassium and
phosphate to diffuse out of the blood,
resulting in tissue shrinkage, throat
constriction, and possible death.

Excellent tree climbers, black bears
often climb a tree, find a fixed position,
and pull fruit and mast-laden branches
toward them, consuming the mast and
fruit as they go. When they are finished,
the bent branches look like giant nests;
hence they are locally referred to as
“bear nests.”

Conservation Status

Humanity has been entrusted with the
stewardship of God’s creation (Genesis 1
and 2). As His ambassadors and stewards,
our task is to represent the Creator to
our fellow man and the created order.
This stewardship involves managing
ecosystems and creatures by exercising
a benevolent dominion that balances the
use of land for the well-being of people,
while maintaining optimum wildlife
habitat and long-term ecological sustain-
ability (Hennigan, 2009¢). Therefore, it
is important to understand the current
status of bear conservation to better
steward these creatures. Their response
to anthropogenic and environmental
changes also will lead to questions
concerning how God designed genetic
mechanisms that enable them to re-
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spond to ecosystem instability and allow
both their persistence and seemingly
rapid diversification after the Flood.

Bears are probably the most studied
carnivore because of international con-
servation concerns (Table I) outlined by
the International Union for Conserva-
tion of Nature and Natural Resources
(IUCN, 2009). The [UCN publishes the
Red List, which is a comprehensive in-
ventory of threatened plants and animals.
An international agreement called the
Convention on International Trade in
Endangered Species of Wild Fauna and
Flora (CITES) and signed by the United
States in 1973 purposed to ensure that
international trade did not affect the
survival of threatened plants and animals
around the world. That same year the
United States passed the Endangered
Species Act and implemented CITES
under Section 8 (Abhat, 2008). Different
magnitudes of extinction threat exist, for
example, both the giant panda and the
Baluchistan subspecies of the Asiatic
black bear (U. thibetanus gedrosianus)
are red listed as Endangered and Criti-
cally Endangered because their numbers
suggest that, unless action is taken, they
will go extinct (IUCN, 2009). The sun,
sloth, Asiatic black, Andean, polar, and
brown bears are red listed Vulnerable
because there is great concern that they
are likely to become endangered. Except
for the American black bear, all the rest
are listed in CITES and cannot be com-
mercially traded.

Russia and Canada classify polar
bears as a Species of Concern because
both countries view the data as in-
sufficient to warrant listing them as
endangered or vulnerable (Polar Bears
International, 2009). Those who believe
in anthropogenic climate change have
stressed possible polar bear extinction
due to melting ice. The ice is important
for breeding, hunting, and sometimes
denning. At the most recent IUCN
meeting (2009), in Copenhagen, the
polar bear specialist group determined
that out of the 19 subpopulations, eight

are declining, three are stable, one is
increasing, and there is not enough data
to draw conclusions about the other
seven (Polar Bears International, 2009).
These issues are important to clarify
within a Biblical worldview because the
question becomes whether it is more
important to focus on the stewardship
of the individual species or the created
“kind.” It has been argued, consistent
with God’s desire for the persistence of
His creatures, that to finance extraordi-
nary measures in order to protect species
and subspecies is unjustified because if
the baramin persists, the potential for
continued speciation also exists (Wood,

2005).

The Gase For Apoharaminic
Status in Ursidae

The key for determining an apobaramin-
ic relationship is to look for holistic
character sets that bind taxa together,
making them discontinuous with other
taxa, without taking into account their
continuity. If ursids are an apobaramin,
holistic suites of morphological, bio-

Table IV. Ursid hybrids.

chemical, and behavioral traits would
be evident and unique only to them. In
order to guide this research, a disconti-
nuity matrix (Table IV) was prepared to
highlight the organization of criteria that
may shed light on an ursid apobaramin
(Wood and Murray, 2003). The case for
these criteria is discussed below and will
be analyzed for their value in using them
as evidence for apobaraminic status in
family Ursidae.

Gross Morphology, Dentition,

and Heterotrophic Flexihility

Common traits in bears that represent
gross morphology include size, brain
morphology, auditory region with os-
sicles, ridges on hard palate, and hair
structure (Lindburg and Baragona,
2004). Though the dentition varies
between species, specific dental traits
set bears apart from other carnivores,
including more elongated M2 molars
and premolars with broad enamel plat-
forms and underdeveloped carnassials
(NHC, 2009; Lindburg and Baragona,
2004). Carnassial teeth consist of the
last upper premolar and the first lower

Hybrid Pairing Wild or Captive Eertility References
U. malayanus (?) x M. ursinus (3) Captive Unknown Asakura, 1969
Sun Bear x Sloth Bear Scherren, 1907
Tremarctos ornatus & x U. thibetanus 9 Captive Fertile McLellan & Reiner, 1994
Torres, D.E.., 2009
U. malayanus x U. thibetanus Wild Probable Galbreath et al. 2008
Sun Bear x Asiatic Black Bear
U. thibetanus (?) x U. arctos (3) Captive Unknown Gray, 1972
Asiatic Black Bear x Brown Bear
U. americanus x U. thibetanus Wwild ? Unknown Hybrid Bears, 2009
American Black Bear x Asiatic Black
?
U. americanus () x U. arctos (&) Captive Unknown Gray, 1972
American Black Bear x Brown Bear 3 cubs
U. arctos (?) x U. maritimus (3) Captive Fertile Kowalska,1962,1965,1969
Brown Bear x Polar Bear Martin, 1876, 1882
U. maritimus (?) x U. arctos (&) Captive Fertile Gray, 1972
Polar Bear x Brown Bear
U. maritimus (@) x U. arctos (3) Wild Fertile Hybrid Bears, 2009
Polar Bear x Brown Bear Doupé et al., 2007
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Table V. Example trait comparisons between brown/polar hybrid offspring and parents.

Traits Brown Bear Polar Bear Hybrid
Offspring
Owerall Size Slightly smaller than polar Largest bear Intermediale
bear
MNeck Short Lang Long
Shoulder Hump Large No Shoulder Hump Small
Head Size/Shape Thick sed Slandar Intermadiaie
Tail Barely visibla Wisibla Visibla
Soles of Feet Hairess Covered with hair to Partially covered with hair
insulate against ica
Body Hair Structure | Sold or full of small hollow | Almast completely hollow A blend of both
f . regions, depanding on
in Cross Section L neation
Behavior Do ot pounce with two Pounce on tays with both Pounce on boys with bath
frant feet and do not pick feal like they do when fesinl
up bags and hud tham, Braking inlo seal dens
Meithier behavior has been | Use leeth to pick up and Pick ith teath and
abserved in wild B it has throw bags Trom left o rght U:m;lﬁﬁ;:r:\ Ie;Ellu bt
wilh polar bears, like they hur prey in the right

wild.

Source: Walker, 2009

molar used in cutting. They are the
classic dental trait of carnivores but are
not as developed in bears. This character
is consistent with their general hypo-
carnivorous behavior and is a key trait
used when classifying fossil specimens
within Ursidae (Lindburg and Baragona,
2004).

Figueirido et al. (2009) suggest rea-
sons for the variable dentition and skull
morphology in bears. They compared
and contrasted 157 skull morphologies
of herbivorous, faunivorous, and omniv-
orous extant bears with fossil specimens
of the giant short-faced bear (Arctodus
simus) and the European cave bear (Ur-
sus spelaeus). Through statistical analysis
they concluded that, rather than trying

to determine skull morphology as a func-
tion of ancestor-descendent relations,
the data suggests that these differences
are due to trophic ecology.

For example, herbivorous bears tend
to have skull morphologies that include
long cheek teeth, short, vaultshaped
skulls with well-developed zygomatic
arches, and small canines. Faunivorous
bears tend to have shorter cheek teeth,
long skulls, small zygomatic arches, and
well-developed canines. Omnivorous
bears share morphological traits inter-
mediate between the two. The giant
short-faced bear was assumed to be hy-
per-carnivorous (North American Bear
Center, 2009), and the European cave
bear more herbivorous. However, upon

closer examination, skull morphology
in the extinct specimens was not sta-
tistically different from skulls of extant
bears, and both extinct specimens were
probably more omnivorous than once
thought. These findings, along with
the ability for seven of the eight extant
species to hybridize, have implications
for designed genetic mechanisms that
respond to environmental disturbances
affecting both morphological traits
and the flexibility to alternate between
carnivory and herbivory. These flexible
traits are unique to bears and not ob-
served in other carnivores.

It is evident that God wants His
creatures to persist. Rather than recreat-
ing adaptations to withstand changing



Volume 46, Spring 2010

279

environments, God designed genetic
mechanisms that respond to environ-
mental cues. Mechanisms, such as trans-
posons (altruistic genetic elements) and
epigenetics, should be areas of fruitful
research to determine how bears might
rapidly adapt in response to changing
environments (Lightner, 2009; Wood,
2003; Wood, 2002) and has potential
for shedding light on the origin of bear

carnivory.

Hibernation Metaholism
Historically, hibernation has been a
slippery term and has caused confu-
sion. Some researchers did not believe
bears hibernated because they did
not undergo large body temperature
reductions, such as observed in ground
squirrels and bats. Therefore, they used
terms such as winter torpor, carnivorean
lethargy, and winter sleep. The confu-
sion was a definitional problem. Today,
the leading physiologists simply use
the word “hibernate” when discussing
the physiological processes that occur
when bears retire to dens when food is
no longer available (North American
Bear Center, 2009).

The fact that bear hibernation
metabolism is very different from other
creatures makes them unique. Other
taxa that hibernate, such as the eastern
chipmunk (Tamias striatus) and the
little brown bat (Myotis lucifugus), have
the genetic capability of reducing their
body temperature very near an ambient
temperature of 0°C, resulting in nearly
no detectable heart rate or respiration
(Heinrich, 2003; Boyles et al., 2007).
However, these creatures periodically
raise their body temperatures, wake up,
and proceed to eat, drink, urinate, and
defecate.

Hibernating bears periodically wake,
but generally do not eat, urinate, drink,
and deficate except under unique condi-
tions such as prolonged dormant periods
(North American Bear Center, 2009).
Some bears are not just hibernators
but super hibernators (Rogers, 1999).

Five of the eight extant bear species
(sun, brown, American black, Asiatic
black, and polar bears) are non-obligate
hibernators and only hibernate under
specific environmental or reproductive
conditions. Evidence exists that extinct
species such as A. simus and U. spelaeus
also hibernated. The giant panda, sloth,
and spectacled bears do not hibernate.
The giant panda’s poor diet and inability
to accumulate needed fat reserves are
reasons why. The sloth bear may enter a
period of lethargy late in the year. When
it is cold, both pandas and spectacled
bears may migrate to warmer climes.
The question remains as to whether
these bears have the latent ability to ex-
press metabolic, hibernative processes if
food availability and/or climate changed
drastically.

By mid to late summer, hibernating
bears start the process of hyperphagia
(Nelson etal., 1983). They put hundreds
of pounds of body fat on their frames, a
designed feat that causes no deleterious
cholesterol effects. Pregnant bears give
birth during hibernation, and births
are well timed because of delayed im-
plantation. All eight bear species, along
with many other mammal taxa from
mustelids to roe deer, have delayed
implantation. Mating generally takes
place in spring and early summer, and
gestation occurs in two stages. The fertil-
ized ovum divides for about a week into
a 1-2 mm blastula and then stops when
the material in the ovum is depleted.
In stage two the blastocyst implants in
the uterine wall, and it is thought that
implantation is triggered when the bears
go into hibernation (see Breiter, 2005 p.
39). It takes two months or less from the
time of hibernation to birth.

The data suggests that as winter ap-
proaches, the lack of food causes bears
to den (Breiter, 2005). The environment
also seems to be involved with another
phenomenon known as “walking hiber-
nation” (Nelson et al., 1983), caused
when bears lower their metabolism
to conserve energy in the absence of

available food. In summer polar bears
are landlocked and food is scarce. They
may revert to walking hibernation and
fast for several months (Breiter, 2005).
Bears have control over this metabolism,
so as various foods become available they
will raise their metabolism and resume
normal feeding activity until the food
is gone.

Denning time depends on environ-
mentand stage of life. Pregnant females
tend to be the first to den, then the
subadults and nonpregnant females,
followed by dominant males (Breiter,
2005). Iffood is plentiful, males and non-
pregnant females may not hibernate at
all. However, pregnant females, includ-
ing polar bears, will hibernate. Once
retired to a den consisting of an enlarged
hole, the cavity under tree roots or below
a brush pile, metabolic rate slows by
half and their normal body temperature
(38°C) drops with decreasing ambient
temperatures. The body temperature
continues to decrease to within 12° of
normal but no farther (Rogers, 1999).
The heart rate may decrease from 50
to 10 beats per minute, and pregnant
females may burn 4000 cal/day (Breiter,
2005). In pregnant bears, unlike other
hibernators, the minimal body tempera-
ture decrease is critical because high
body temperatures are needed for fetal
development.

These metabolic processes are
unique to bears. A unique metabolic
system is required to keep bears healthy
during long bouts of inactivity, and many
of these metabolic processes remain a
mystery. The longest documented hi-
bernative period was a female grizzly on
the North Slope of Alaska who averaged
eight months in hibernation per year
(Breiter, 2005). The huge amounts of
fat the bears accumulate sustain them.
Cholesterol levels are more than twice
the summer levels, yet they experience
no cholesterol gallstones or hardening of
the arteries (Rogers, 1999). All bears but
the giant panda produce a unique bile
acid called ursodeoxycholic acid, which



280

Creation Research Society Quarterly

is thought to prevent gallstones during
hibernation (Rogers, 1999). Kidney
function is reduced, and the bears do not
need to drink because water is recycled
in their bodies. Toxins, like urea, do not
build up because urea is hydrolyzed.
The nitrogen released combines with
glycerol, which is used to synthesize
amino acids, and these enter into protein
synthesis pathways (Nelson, 1980). The
protein is used to rebuild and maintain
muscle and organ tissue.

Further reduction in protein loss
for pregnant mothers is accomplished
through premature birth of babies.
Fatty acids are too large to get through
the placenta, so the baby is fed by the
breakdown of the mother’s muscle pro-
teins (Breiter, 2005). If the babies were to
go full-term, the mother’s muscle mass
would dissipate, and she would not be
able to move in the spring. This unique
hibernation metabolism explains, in
part, why the bear cub-to-adult ratio is
the largest of any other eutherian and
monotreme mammals and is another
exclusive bear character. The results
of this unique hibernation metabolism
include the ability to respond to danger,
minimal muscle loss, and strong bone
density. Other evidence suggests that
unique hormones regulate hibernation
physiology, and when injected into other
species (hibernators and non-hiberna-
tors), these hormones produce hiberna-
tion-like effects (Rogers, 1999).

Because food resources seem to be
the hibernation trigger, it is unknown
whether the sloth bear, spectacled
bear, and giant panda have this latent
capability. Research into safe ways of
triggering hibernation metabolism
has potentially fruitful implications for
resolving their baraminological status
and unlocking latent, directed genetic
mechanisms predicted by the creation
model. Understanding these metabolic
mechanisms also may help us to prevent
bedsores, loss of muscle mass, osteoporo-
sis, and heart disease in human patients

(Heinrich, 2003).

Unigue Bile Acid—
Taurousodeoxycholic Acid

Bile is a complex chemical mixture
containing water and large amounts
of organic molecules critical for diges-
tion, absorption of vitamins and fats,
and waste product elimination. Bile is
produced by the liver, stored in the gall-
bladder, and enters the small intestine
through the bile duct. Since as early as
A.D. 659, bile from bear gallbladders
has been used in oriental medicine for
ailments such as digestive problems,
inflammation, pain, and blood purifica-
tion (Nette, 2000).

The key ingredient is ursodeoxycho-
lic acid (UDCA), and in recent years this
bile chemistry has been clinically shown
to have analgesic and anti-inflammatory
properties, along with the ability to treat
both cirrhosis of the liver and to dissolve
gallstones (Li et al., 1995; Nette, 2000).
Today, the bile industry is causing a
problem for bear populations, as many
are poached solely for their gallbladders.
It is estimated that China has 7000 cap-
tive bears kept in confined conditions
and tortured through the “milking” of
their bile acids, even though Japanese
scientists synthesized the compound in
1955 (Nette, 2000). Some compare the
industry to the drug trade. Various laws
often are broken, and some estimates of
the street value may range from $1 to $9
per gram (Nette, 2000).

UDCA is a unique bile acid pro-
duced only by bears. The function of this
acid includes dissolving gallstones, mak-
ing it possible for long-term hibernation.
If the bile contains high concentrations
of cholesterol and other specific sub-
stances, it can harden and block normal
bile flow. The effects are possible infec-
tion or damage to the gallbladder, liver,
and pancreas, which may lead to death.
However, the giant panda is the only bear
that does not synthesize the compound.
This may be another reason, other than
available food sources, why they do not,
or cannot, hibernate. Some researchers
have concluded that the giant panda

does not have the enzymes necessary to
synthesize UDCA (e.g., Lindburg and
Baragona, 2004, pp. 40-41).

The Bear Roundworm
(Baylisascaris transfuga)

The question of whether or not obligate
host/parasite relations may be used
as additive or subtractive evidence in
determining baraminological relation-
ships may be a worthwhile pursuit. For
example Baylisascaris transfuga, the bear
roundworm can only complete its devel-
opment in bears and has been identified
in all eight species (Schaul, 2006). It is
possible that the parasite develops only
in bears due to the unique biochemical
traits that bears possess. Baylisascaris sp.
are roundworms that affect a number of
mammals, the most important of which
is B. procyonis, which affects raccoons
and causes sickness and even death in
humans (Sorvillo et al., 2002; Medpedia,
2009). Other roundworm species of Bay-
lisascaris complete their development
in other mammals, including the skunk
and badger.

Bear roundworm larvae have vari-
ous intermediate hosts, usually rodents,
and bears usually are infected when the
cubs ingest eggs, though other infection
mechanisms exist. This parasite can be a
particular problem in captive bears, and
the data suggest that it has potential for
causing serious zoonoses with humans
and should be monitored (Schaul,
2006). However, before this relationship
can conclusively be included in a suite
of characteristics that determine an ursid
apobaramin, more data are needed to
resolve these relationships because B.
transfuga also has been identified in the
red panda, which has now been classi-
fied in its own family Ailuridae (Heath
and Platnick, 2008).

Epipharyngeal Pouches

Weissengruber etal. (2001) noted unique
morphological structures in bears known
as caudodorsal epipharyngeal pouches.
These elongated and tubular blind ending
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structures are located at the dorsal end of
the trachea. The openings of these struc-
tures begin in the pharyngeal cavity. The

pouch linings have ciliated respiratory

epithelia that are involved in moistening
and protecting airways to provide a barrier
against pathogens, and because of their
musculature, are thought to be involved

with bear phonation. Structures in similar
locations exist in other mammal taxa, but

the caudodorsal epipharyngeal pouches

on bears (though variable within Ursidae)

have large morphological differences and

do not suggest phylogenetic relationships

between other taxa (Weissengruber et al.,
2001). Although identified in all bears, it

has not been confidently confirmed in

the Asiatic black bear, nor has it been

identified in the raccoon and lesser pan-
da. The pouches are currently thought to

be unique to ursids.

Conclusions and
Further Research

There is much we do not understand,
and the role of the seemingly infinite
complexity of biomolecular cellular
systems is the most important to under-
standing life and life patterns. As one
examines these systems in detail, it ap-
pears that a language has been imputed
into the system by an Intelligence far be-
yond our comprehension. For creation
biologists this understanding may lead
to discoveries that materialists would
never consider.

It seems evident that bears have
diversified rapidly in less than 4500
years. For this to happen, they must
have been designed with biochemical
mechanisms that responded to the
ecological upheaval produced by the
Flood. Genetic drift occurring in small
populations immediately after the Flood
may explain this. However, biological
observations make it clear that it cannot
be explained by random mutation and
natural selections (Wise, 2009Db).

Evidence suggests that bears, in-
cluding the giant panda, may have

come from one “kind,” depending on
how one defines the term. By human
baraminological standards, they are
monobaraminic, but the jury is out on
their apobaraminic status. The suite
of traits that favor an ursid baramin
include chromosome banding patterns,
serology, immunology, DNA sequence
data, hibernation metabolism, gross
morphology, bile salts, variation in
skull morphology due to diverse trophic
ecology, wide-ranging environmental
adaptations, largest cub-to-adult ratio
of mammals except marsupials, under-
developed carnassials, roundworm de-
velopment, and epipharyngeal pouches.
However, because of various excep-
tions, these traits cannot be declared
holistically unique within Ursidae, and
therefore their apobaraminic status and
classification as a holobaramin cannot
be determined.

Future research into latent and di-
rected mutations, expressed by specific
environmental triggers, may elucidate
the origins of carnivory and other latent
characters as hibernation and bile me-
tabolisms. Knowledge from this research
has potential in the understanding of
rapid ursid diversity, discovering God’s
methods for preserving His creatures,
and illuminating relationships that may
differentiate God’s idea of “kind” with
our ideas. Finally, holistic data sets with
hundreds of characters analyzed through
statistical baraminological methods may
produce quantitative measures that shed
light on their relationships both within
and without the family (Cavanaugh and
Wood, 2002).
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Glossary of

Baraminological Terms

Apobaramin — A group of known or-
ganisms bounded by biologically
meaningful differences (discontinu-
ity) without taking into account the

biologically meaningful similarities
(continuity) within the group

Baramin — From the Hebrew bara (cre-
ate) and min (“kind”), it refers to
the “created kind” and was coined
by Frank Marsh in 1941. The word
min is poorly understood, and many
Hebrew scholars disagree on its
meaning (see Turner, 2009). It may
be defined as a region of biological
attributes within which any com-
bination of these attributes could
produce healthy offspring, at any
point or period of history (Wood and
Murray, 2003).

Baraminology — a uniquely creationist
method of studying the organization
of biological diversity.

Continuity — Biologically meaningful
similarity between organisms that
embrace all types of biological
characteristics.

Discontinuity — Biologically meaning-
ful differences between organisms.

Holobaramin — Organisms that share
significant biological similarity
with at least one other in the group
(monobaramin) and are also bound-
ed by biologically meaningful differ-
ences with all other taxa (apobara-
min). The complete set of known
organisms that belong to a single
baramin.

Hybrid - The offspring produced from
the hybridization of different taxa.

Hybridization — The mating of two
different taxa. Baraminologists
recommend that this be treated as
a separate category of meaningful
biological similarity. The produc-
tion of hybrids reveals biologically
meaningful similarity at the genetic,
developmental, and anatomical
levels that would not normally be re-
vealed by biological research (Wood
etal., 2003).

Monobaramin — A group of known
organisms that share biologically
meaningful similarity without con-
sidering biologically meaningful
differences with other taxa.
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Sub-baraminic — Based on a new criteri-
on called the Flood fossil continuity
criterion (Wise, 2008; Wise, 2009a),

“sub-baraminic” refers to taxa that
have diversified well after the Flood,
as evidenced by first appearance in
the fossil record.

References

Abhat, D. 2008. The price of protection. The
Wildlife Professional 2(4):22-29.

American Zoo and Aquarium’s Bear Taxon
Advisory Group. The Bear Den.

http://www.bearden.org/ (accessed July 19,
2009).

Asakura, S. 1969. A note on a bear hybrid,

Melursus ursinus x Helarctos
malayanus, at Tama Zoo, Tokyo. Interna-
tional Zoo Yearbook 9:88.

Boyles, ].B., M.B. Dunbar, ].J. Storm, and V.
Brack Jr. 2007. Energy availability

influences microclimate selection of hiber-
nating bats. The Journal of Experimental
Biology 210:4345-4350.

Breiter, M. 2005. Bears: A Year in the Life.
FireFly Books, Buffalo, NY.

Cavanaugh, D.P,, and T.C. Wood. 2002.
A baraminological analysis of the tribe
heliantheae sensu lato (Asteraceae) using
analysis of pattern (ANOPA). Occasional
Papers of the BSG 1:1-11.

DeBruyn, T.D. 1999. Walking With Bears:
One Man’s Relationship with Three
Generations of Wild Bears. The Lyons
Press, New York, NY.

Doupé, J.P., ].H. England, M. Furze, and D.
Paetkau. 2007. Most northerly observa-
tion of a grizzly bear (Ursus arctos) in
Canada: photographic and DNA evi-
dence from Melville Island, Northwest
Territories. Arctic 60(3):271-276.

Figueirido, B., P. Palmqvist, and J.A. Pérez-
Claros. 2009. Ecomorphological cor-
relates of craniodental variation in
bears and paleobiological implications
for extinct taxa: an approach based on
geometric morphometrics. Journal of
Zoology 277:70-80.

Galbreath, J., M. Hunt, T. Clements,
and L. Waits. 2008. An apparent hy-

brid wild bear from Cambodia. Ursus
19(1):85-86.

Gray, A. 1972. Mammalian Hybrids, 2"
Edition. Commonwealth Agricultural
Bureaux, Edinburgh, CA.

Grizzly Bear.org. 2009. The Panda Bear.
<http://www.grizzlybear.org/bearbook/
panda_bear.htm (accessed October 24,
2009)

Heath, T. and J. Platnick. 2008. “Ailurus
fulgens” (Online), Animal Diversity Web.
http://animaldiversity.ummz.umich.edu/
site/accounts/information/Ailurus_ful-
gens.html (accessed August 19, 2009)

Heinrich, B. 2003. Winter World: The Inge-
nuity of Animal Survival. HarperCollins
Publishers, New York, NY.

Hennigan, T. 2009a. The current taxonomic
status of family ursidae: the baramino-
logical implications. Occasional Papers
of the BSG 13:4-5.

Hennigan, T. 2009b. Interpreting an unusual
arctic bear within a creation model of
origins. http:/lwww.answersingenesis.org/
articles/aid/v4/n1/grolar-bear (accessed
July 19, 2009).

Hennigan, T. 2009¢. Toward a Biblical basis
for ecology with applications in mycor-
thizal symbiosis in orchids. Journal of
Creation 23(1):78-85.

Hybrid Bears www.messybeast.com/genetics/
hybrid-bears (accessed Julyl9, 2009).
IUCN (International Union for Conserva-
tion of Nature and Natural Resources).
2009. http://www.iucnredlist.org/ (ac-

cessed July 20, 2009).

Jin, C., R.L. Russell, W. Dong, R M. Hunt,
Jr., J. Liu, M. Jaeger, and Q. Zhu. 2007.
The first skull of the earliest giant panda.
Proceedings of the National Academy of
Science 104:10932-10937.

Knapp, M., N. Rohland, J. Weinstock, G.
Baryshnikov, A. Sher, D. Nagel, G.
Rabeder, R. Pinhasi, H.A. Schmidt, and
M. Hofreiter. 2009. First dna sequences
from Asian cave-bear fossils reveal deep
divergences and complex phylogeo-
graphic patterns. Molecular Ecology
18:1225-1238.

Koon, D.W. 2009. Publications on the fiber
optics of polar bear hair. http://it.stlawu.

edu/~koon/mar_ref.html (accessed July
20, 2009).

Kowalska, Z. 1962. Intergeneric crossbreed
of the brown bear Ursus arctos L., and
the polar bear Thalarctos maritimus
(Phipps). Przeglad Zoologiczny 6:230
[Original in Polish with English sum-
mary. |

Kowalska, Z. 1965. Cross breeding between
a female European brown bear and a
male polar bear in Lodz Zoo. Przeglad
Zoologiczny, 9:313-319. [Original in
Polish with English summary.]

Kowalska, Z. 1969. A note on bear hybrids
Thalarctos maritimus and Ursus arctos
at Lodz zoo. International Zoo Yearbook
9:89.

Krause, J., T. Unger, A. Nocon, A.S. Mala-
spinas, S.O. Kolokotronis, M. Stiller,
L. Soibelzon, H. Spriggs, P.H. Dear,
A.W. Briggs, S.C.E. Bray, S.J. O'Brien,
G. Rabeder, P. Matheus, A. Cooper,
M. Slatkin, S. Piiibo, and M. Hofreiter.
2008. Mitochondrial genomes reveal an
explosive radiation of extinct and extant
bears near the Miocene-Pliocene bound-
ary. BMC Evolutionary Biology 8(220).

Lamb, A. 2006. The pizzly: a polar bear/griz-
zly bear hybrid explained by the Bible.
http://creation.com/the-pizzly-a-polar-
bear-grizzly-bear-hybrid-explained-by-
the-Bible (accessed July 19, 2009).

Li, Y-w, X-y, Zhu, P. Pui-Hay But, and H-W.
Yeung. 1995. Ethnopharmacology of
bear gall bladder: 1. Journal of Ethno-
pharmacology 41(1):27-31.

Lightner, J.K. 2009. Karyotypic and allelic
diversity within the canid baramin (Cani-
dae). Journal of Creation 23(1):94-98.

Lindburg, D., and K. Baragona (editors).
2004. Giant Pandas: Biology and Con-
servation. University of California Press.
Berkeley, CA.

Martin, P.L.. 1876. Ursus arctos and Ursus
maritimus. On bastards between these
species born in Nill's menagerie at Stutt-
gart. Zoologische Garten, 1876:20-22.

Martin, P.L. 1882. On a hybrid between
a male Ursus maritimus and a female
Ursus arctos. Zoologische Garten, 1882:
xxiii, 370.



Volume 46, Spring 2010

283

McLellan, B., and D. Reiner. 1994. A review
of bear evolution. International Confer-
ence on Bear Research and Management.
9(1):85-96.

Medpedia. 2009. Helminthes. http://wiki.
medpedia.com/Helminthes (accessed
July 29, 2009).

Nash, W.G., ]J. Weinberg, M.A. Ferguson—
Smith, C. Menninger, and S.J. O’Brien.
1998. Comparative genomics: tracking
chromosome evolution in the family
Ursidae using reciprocal chromosome
painting. Cytogenetics and Cell Genetics
83:182-192.

Nelson, R.A. 1980. Protein and fat metabo-
lism in hibernating bears. Federation
Proceedings 39:2955-2958.

Nelson, RA., G.A. Folk, Jr., E-W. Pfeiffer,
J.J. Craighead, C.J. Jonkel, and D.L.
Steiger. 1983. Behavior, biochemistry,
and hibernation in black, grizzly, and
polar bears. In Meslow, E.C. (editor),
Bears: Their Biology and Management,
A Selection of Papers from the Fifth In-
ternational Conference on Bear Research
and Management, pp. 284-290. Interna-
tional Association for Bear Research and
Management, Madison, WI.

Nette, T. 2000. Bear gall bladders: to sell
or not to sell. Nova Scotia Department
of Natural Resources. http://www.gov.
ns.ca/natr/wildlife/lgmams/beargalls.
htm (accessed July 27, 2009).

NHC (Natural History Collections of the
University of Edinburgh). 2009. http://
www.nhc.ed.ac.uk/index.php?page=2
4.134.166.172.289 (accessed July 23,
2009).

North American Bear Center. 2009.
http://www.bear.org/website/index.
phproption=com_frontpage&Itemid=1
(accessed July 19, 2009).

Polar Bears International. 2009. http://www.
polarbearsinternational.org/bear-facts/
polar-bear-fur/ (accessed July 22, 2009).

Rogers, L.L. 1999. Bear center conducts
hibernation study. North American Bear
Center Newsletter 3(4):1-3.

Schaul, J.C. 2006. Baylisascaris transfuga

in captive and free ranging populations

of bears (Family Ursidae). Ph.D. Diss.,
Ohio State University, Columbus,
OH. http:/Avww.carnivoreconservation.
org/files/thesis/schaul_2006_phd.pdf
(accessed July 23, 2009).

Scherren, H. 1907. Some notes on hybrid
bears. Proceedings of the Zoological So-
ciety of London (1907):431-435.

Servheen, C., S. Herrero, and B. Peyton.
1999. Bears: Status, Survey and Conser-
vation \ Action Plan. TUCN Pub, Gland,
Switzerland.

Smithsonian National Zoological Park.
http://mationalzoo.si.edu/Publications/
7.00Goer/1999/2/fact-sunbear.cfm (ac-
cessed July 20, 2009).

Sorvillo, F., L.R. Ash, O.G.W. Berlin, ]J.
Yatabe, C. Degirorgio, and S.A. Morse.
2002. Baylisascaris procyonis: an emerg-
ing helminthic zoonosis. Emerging Infec-
tious Diseases 8(4):355-358.

Torres, D.E. 2009. Historical Review of
Spectacled Bear Captive Breeding in Ven-
ezuela. http:/www.cecalc.ula.ve/BIOIN-
FORMATICA/oso/captivity_cont.htm
(accessed July 28, 2009).

Turner, KJ. 2009. The kind-ness of God: a
theological reflection of min, “kind.” In
Wood, T.C., and Garner, P.A. (editors),
Genesis Kinds: Creationism and the
Origin of Species, pp. 31-64. Wipf and
Stock Publishers, Eugene, OR.

Tyler, D.J. 1997. Adaptations within the
bear family: a contribution to the debate
about the limits of variation. Creation
Matters 2(5):1-4.

Tyler, D.J. 2006. Polar bears...one of a cre-
ated kind. Origins 44:8-11.

Wialker, M. 2009. Polar bear plus grizzly
equals? BBC Earth News. http://news.
bbc.co.uk/earth/hi/earth_news/new-
sid_8321000/8321102.stm (accessed
November §, 2009).

Weissengruber, G.E., G. Forstenpointer,
A. Kiibber-Heis, K. Riedelberger, H.
Schwammer, and K. Ganzberger. 2001.
Occurrence and structure of epipharyn-
geal pouches in bears (Ursidae). Journal
of Anatomy 198:309-314.

Weston, P. and C. Wieland. 1998. Bears
across the world... Creation 20(4):28-
31.

Wise, K. 2008. Baraminology and the fossil
record of mammals. Occasional Papers
of the BSG 11:10-11.

Wise, K.P. 2009a. Mammal kinds: how many
were on the ark? In Wood, T.C., and
Garner, P.A. (editors), Genesis Kinds:
Creationism and the Origin of Species,
pp- 129-161. Wipf and Stock Publishers,
Eugene, OR.

Wise, K.P. 2009b. Creation biology sugges-
tions from evolutionary genetics. Occa-
sional Papers of the BSG 13:6-7.

Wood, T.C. 2002. The AGEing process:
rapid post-Flood intrabaraminic diver-
sification caused by altruistic genetic
elements (AGE’s). Origins 53:5-34.

Wood, T.C. 2003. Perspectives on AGEing,
a young earth creation diversification
model. In Ivey, R. (editor), Proceedings
of the Fifth International Conference on
Creationism, pp. 479-490. Creation Sci-
ence Fellowship, Pittsburgh, PA.

Wood, T.C. 2005. A Creationist Review and
Preliminary Analysis of the History, Geol-
ogy, Climate, and Biology of the Galdpa-
gos islands. Wipf and Stock Publishers,
Eugene, OR.

Wood, T.C. 2006. The Current Status of
Baraminology. Creation Research Society
Quarterly 43:149-158.

Wood, T.C. and M. J. Murray. 2003. Under-
standing the Pattern of Life. Broadman
and Holman Publishers, Nashville,
TN.

Wood, T.C., K. Wise, R. Sanders, and N.
Doran. 2003. A refined baramin concept.
Occasional Papers of the BSG 3:1-14.

Yu, L., Y.-E. Li, O.A. Ryder, and Y.-P. Zhang.
2007. Analysis of complete mitochon-
drial genome sequences increases phy-
logenetic resolution of bears (Ursidae),
a mammalian family that experienced
rapid speciation. BMC Evolutionary
Biology 7(198):1-11.





