UC Berkeley

Berkeley Scientific Journal

Title
We Bare Bears: Evolutionary Origins and Ecological Adaptations of Grizzlies, Polar Bears, and
Pandas

Permalink
https://escholarship.org/uc/item/6952232\

Journal
Berkeley Scientific Journal, 30(1)

ISSN
1097-0967

Author
Hom, Norah

Publication Date
2026-10-30

DOI
10.5070/BS3.69972

Copyright Information
This work is made available under the terms of a Creative Commons Attribution-
NonCommercial-NoDerivatives License, available at https://creativecommons.orq/Iicenses/bv-l

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/6952232v
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://escholarship.org
http://www.cdlib.org/

-

0

"

\

and Ecological Adaptations of
Gri2zlies, Polar Bears, and Pandas

United by Chaos, Split by
Evolution

erhaps you have seen Panda, Grizz, and

Ice Bear roaming the San Francisco
Bay in a stack, integrating themselves into
human society, one ill-fated (yet comically
disastrous) adventure at a time in the ani-
mated sitcom “We Bare Bears.” While this
show portrays these furry creatures coex-
isting in the modern world, their real-life
counterparts have followed vastly different
evolutionary paths, starting around 55 to 38
million years ago during the Eocene Ep-
och.” From the bamboo forests of China to
the tundra of the Arctic, pandas, grizzlies,
and polar bears exemplify how a shared an-
cestry can give rise to remarkably distinct
ecological adaptations — each species a
product of evolutionary trade-offs between
specialization and adaptability.
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These three bears, though united by
lineage, trace unique evolutionary trajecto-
ries that mirror the environments they in-
habit. The giant panda (Ailuropoda melan-
oleuca) represents the earliest branch of
the Ursidae lineage which is the biological
family that includes all modern bears, di-
verging from the Ursidae’s common ances-
tor around 19 million years ago and adapt-
ing along a uniquely specialized trajectory
toward herbivory and a bamboo-exclusive
diet.? The grizzly, or brown bear (Ursus arc-
tos), evolved later around 1.2 million years
ago and remains one of the most evolution-

arily versatile members of the family; its
omnivorous diet and broad habitat range,
from tundra to temperate forest, reflects the
adaptability that helped ancestral ursids
endure Pleistocene climate shifts or repeat-
ed cycles of cold and warm shifts.> Mean-
while, the polar bear (Ursus maritimus)
represents one of the most recent branches
of bear evolution, diverging from the griz-
zlies roughly half a million years ago, with
the precise date still widely debated among
scientists, and adapting rapidly to an Arc-
tic lifestyle as a hypercarnivorous hunter of
seals.*

“From the bamboo forests of China to the tundra

of the Arctic, pandas, g
exemplify how a share

rizzlies, and polar bears

ancestry can give rise to

remarkably distinct ecological adaptations — each
species a product of evolutionary trade-offs between
specialization and adaptability.”
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Figure 1. Ursidae phylogenetic tree depicting
evolutionary relationships among modern and
extinct bear species, illustrating the diversification
of the lineage from the early Miocene to the present
and the divergence of the giant panda (4iluropoda
melanoleuca), brown bear (Ursus arctos), and polar
bear (Ursus maritimus) from shared ancestors

within the Ursidae crown group.

From this shared yet fragmented lin-
eage emerges a striking narrative not just
of separation, but of adaptation. As each
bear species carved out its ecological niche,
evolution sculpted them in different direc-
tions, refining traits to meet the demands
of their environments. To understand how
these differences arose, we must look closer
at the evolutionary forces that molded their
morphologies and behaviors.

Divergent Evolution

Divergent evolution occurs when spe-
cies evolve from a common ancestor into
different forms due to distinct ecological
pressures, and this can be seen through the
evolution of dietary and ecological special-
izations in the Ursidae lineage.

Notably, pandas demonstrate extreme
dietary specialization. Approximately 7
million years ago, ancestral pandas tran-
sitioned from a carnivorous diet of small
mammals to a nearly exclusive reliance on
bamboo, likely driven by ecological pres-
sures such as competition for animal prey
and the abundant availability of bamboo.
This shift necessitated significant morpho-
logical and physiological adaptations. The
most prominent adaptation is the evolution
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of a ‘pseudo-thumb’, which is an enlarged
radial sesamoid bone that functions anal-
ogously to a thumb, enabling the panda to
grasp bamboo stalks effectively.’ Moreover,
pandas developed powerful jaw muscles
and broad molars to process the tough, fi-
brous plant material. Interestingly, despite
their herbivorous diet, pandas retain a car-
nivorous digestive system, lacking the spe-
cialized gut flora typically associated with
herbivores.®

Figure 3. Grizzly bears hunting for food.

In stark contrast, the brown bear main-
tains a primarily omnivorous diet, consum-
ing berries, roots, fish, and small mammals.
This dietary strategy arises from a com-
bination of ancestral traits and ecological
opportunity. As generalists, grizzlies can
exploit whatever food sources are available
in a given season or region. This flexibility
allows them to survive in highly variable
environments, from dense forests to open
tundra. Their digestive physiology, jaw
structure, and dentition — broad molars
for grinding plant material, sharp canines
for capturing prey, and a flexible gut capa-
ble of processing both meat and vegetation
— equip them to adapt efficiently as re-
sources fluctuate.

Unlike pandas, whose shift to bamboo
required extensive morphological adapta-
tions, grizzlies retained a flexible digestive
system capable of efficiently processing

Figure 2. Giant pandas feeding on bamboo stalks.

both plant and animal matter. Their versa-
tility illustrates divergent evolution in ac-
tion: from a shared ursid ancestor, pandas
and grizzlies followed radically different
ecological paths — one toward extreme
specialization, the other toward broad gen-
eralism — highlighting how distinct envi-
ronmental pressures can shape species’ di-
etary strategies in contrasting ways.

Meanwhile, polar bears have evolved
a suite of specialized adaptations for life
in the Arctic, reflecting a dramatic shift
from the generalist diet of their brown
bear ancestors. As hypercarnivores, they
rely almost exclusively on seals, and their
morphology and physiology reflect this di-
etary specialization: large, partially webbed
paws aid in swimming and traversing sea
ice, powerful jaws and sharp canines allow
them to catch and consume prey efficient-
ly, and a thick layer of blubber, combined
with dense, water-repellent fur, provides
insulation against extreme cold. Addition-
ally, their keen sense of smell enables them
to detect seal breathing holes from over a
kilometer away, highlighting a finely tuned
predatory strategy.®

- e - ) ~
Figure 4. Polar bear mother catching a seal for her

cubs.
Ecological Niches and Adaptation

Giant pandas occupy temperate bam-
boo forests in the mountainous regions of
central China, habitats that impose both
opportunities and constraints on their be-
havior and physiology. These forests are
highly fragmented, which has shaped pan-
das’ movement patterns: individuals main-
tain relatively large, overlapping home
ranges and follow seasonal altitudinal mi-
grations to track the availability of bamboo
shoots and leaves.? Their largely solitary
nature reduces competition within these
constrained habitats, while vocalizations,
scent marking, through depositing chem-
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ical signals to indicate territory or repro-
ductive status, and other forms of chemical
communication allow them to maintain
territories and locate mates across rugged
terrain. Physiologically, pandas are adapt-
ed to conserve energy in a low-calorie en-
vironment, as they have a reduced basal
metabolic rate and spend much of their day
resting when not actively foraging.”

Grizzly bears exemplify, not only eco-
logical flexibility, but also behavioral and
physiological adaptability. Beyond their
varied diet, grizzlies exhibit remarkable
seasonal and regional behavioral shifts,
such as salmon foraging, seed dispersal,
and extensive hibernation cycles, reflecting
their ability to fine-tune energy use across
changing environments." Their hiberna-
tion strategy, for example, involves enter-
ing a state of deep metabolic suppression
during winter months, lowering heart rate
and body temperature while relying entire-
ly on stored fat reserves for energy. During
this period, they neither eat, drink, nor ex-
crete waste; instead, they recycle nitrogen
and urea to preserve muscle and organ tis-
sue — a physiological feat unmatched by
most mammals of their size. This adapta-
tion allows grizzlies to endure long periods
of food scarcity in harsh climates, emerging
in spring with minimal loss of strength or
mobility.12 In ecosystems where they coex-
ist with other large carnivores, grizzlies also
demonstrate competitive versatility, mean-
ing they may act as apex predators, scav-
engers, or even ecosystem engineers, redis-
tributing nutrients through carcass remains
and soil disturbance.

Figure 5. Grizzly bear in peaceful hibernation under

3a cave.

Polar bears inhabit the circumpolar
Arctic, a harsh environment defined by
sea ice, frigid temperatures, and seasonal
variability in prey availability. These bears
rely on sea ice platforms to hunt seals and
demonstrate remarkable swimming en-

FEATURES

durance, with some covering several kilo-
meters daily in search of prey. Solitary and
highly mobile, they maintain vast home
ranges that fluctuate with ice coverage and
prey density, using scent detection and
stealth to locate seals in breathing holes.
Physiologically, polar bears are insulated by
dense fur and a thick layer of blubber, ad-
aptations that conserve heat and allow en-
ergy-efficient movement across icy terrain.”
They also exhibit seasonal shifts in activity,
increasing hunting efforts during periods
when seals are abundant and reducing en-
ergy expenditure when food is scarce.™

These bears illustrate how ecological
niches shape both opportunity and con-
straint. Grizzlies, as generalists with broad
niche breadth, can exploit diverse habitats
and food sources, giving them high adapt-
ability in the face of environmental change.
In contrast, pandas and polar bears occupy
narrow, specialized niches, making them
highly efficient within their respective hab-
itats, but more vulnerable to disturbances
such as habitat loss or prey scarcity.

Case Study: Climate Change as a
Selective Pressure

Current global environmental change
— driven primarily by climate warming,
habitat fragmentation, and shifting food
availability — is testing the evolutionary
strategies of bears, revealing how special-
ization and flexibility influence survival
under rapidly shifting conditions. For in-
stance, polar bears face dramatic habitat
loss due to melting sea ice. With hunting
platforms disappearing, they must swim
longer distances to find seals, depleting
energy reserves and threatening reproduc-
tive success. In some regions, reduced ice
coverage has led to increased encounters
and occasional hybridization with grizzlies,
producing “pizzlies”. Such hybridization
can dilute polar bear genetic adaptations
for Arctic survival, potentially reducing
their fitness in an already rapidly changing
environment.®

Similarly, giant pandas are constrained
by fragmented bamboo forests. Their sur-
vival depends not only on the availability of
bamboo, but also on human-managed con-
servation efforts such as habitat corridors
and reforestation programs. Even slight dis-
ruptions in bamboo growth due to climate

Figure 6. Hybridization between a polar bear and

grizzly bear, sometimes informally  called a“pizzly”

or“grolar”bear.

variability can impact foraging efficiency
and reproduction.”

In contrast, grizzlies illustrate the ad-
vantages of ecological flexibility. As gener-
alists, they are shifting their ranges north-
ward in response to warming temperatures,
modifying foraging behavior and exploring
new habitats. Their broad diet and behav-
ioral plasticity provide a buffer against eco-
logical disruptions, though they remain
vulnerable to climate-driven challenges
such as altered prey distributions, reduced
availability of key food sources like salmon,
and increased encounters with humans as
warming temperatures push them into new
or more populated areas.”

Beary Adaptive: Lessons of
Evolution and Survival in a
Changing World

Pandas, grizzlies, and polar bears exem-
plify how a single ancestral lineage can fol-
low radically different evolutionary paths
to meet the same fundamental challenge
of survival in a changing world. Therefore,
evolution is not linear or inherently “pro-
gressive” but rather it is context-dependent.
Specialized strategies can yield remarkable
efficiency within stable niches yet increase
vulnerability under rapid environmental
change, as seen in pandas and polar bears.
Generalist strategies, like those of grizzlies,
may sacrifice peak efficiency yet provide
resilience through dietary and behavioral
flexibility. Evidence from habitat fragmen-
tation, climate-driven range shifts, and hy-
bridization highlights that adaptability of-
ten outweighs specialization when selective
pressures fluctuate.

Maybe next time when you see a lazy,
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stationary Panda doomscrolling on social
media while lounging in bed, an endlessly
snack-seeking Grizz foraging the refrigera-
tor for anything edible, or an unflinching
Ice Bear silently mastering the cold of the
freezer, perhaps the underlying cause is at-
tributed to millions of years of evolution at

play.

And in other cases, it is pure tomfool-
ery.

ACKNOWLEDGEMENTS

A very special thank you to Izzac
Wilkinson, junior specialist/lab manager
(and the best lab mentor) in the Koskella
Lab at UC Berkeley, for providing valuable
feedback for improvement on my article.

REFERENCES

1. Bear Evolution - North American Bear Center.
(2024, January 2). North American Bear Center.
https://bear.org/bear-facts/bear-evolution/

2. Krause, J., Unger, T., Nogon, A., Malaspinas,
A., Kolokotronis, S., Stiller, M., Soibelzon, L.,
Spriggs, H., Dear, P. H., Briggs, A. W,, Bray, S. C,,
O’Brien, S. J., Rabeder, G., Matheus, P, Cooper,
A., Slatkin, M., Pdabo, S., & Hofreiter, M. (2008).
Mitochondrial genomes reveal an explosive
radiation of extinct and extant bears near the
Miocene-Pliocene boundary. BMC Evolutionary
Biology, 8(1). https://doi.org/10.1186/1471-2148-
8-220

3. Loreille, O., Orlando, L., Patou-Mathis, M.,
Philippe, M., Taberlet, P., & Hinni, C. (2001).
Ancient DNA analysis reveals divergence of the
cave bear, Ursus spelaeus , and brown bear, Ursus
arctos, lineages. Current Biology, 11(3), 200-203.
https://doi.org/10.1016/50960-9822(01)00046-x

4. Name & Evolution | Polar Bears International.
(n.d.). https://polarbearsinternational.org/polar-
bears-changing-arctic/polar-bear-facts/name-
evolution/

5. Wang, X,, Su, D. E, Jablonski, N. G., Ji, X., Kelley,
J., Flynn, L. J., & Deng, T. (2022). Earliest giant
panda false thumb suggests conflicting demands
for locomotion and feeding. Scientific Reports,
12(1). https://doi.org/10.1038/s41598-022-
13402-y

6.  Xue,Z., Zhang, W,, Wang, L., Hou, R., Zhang, M.,
Fei, L., Zhang, X., Huang, H., Bridgewater, L. C.,
Jiang, Y., Jiang, C., Zhao, L., Pang, X., & Zhang,
Z. (2015). The Bamboo-Eating Giant Panda
Harbors a Carnivore-Like Gut Microbiota, with
Excessive Seasonal Variations. mBio, 6(3). https://
doi.org/10.1128/mbio.00022-15

7. Grizzly Bears: ultimate omnivores of the Greater

Berkeley Scientific Journal | FALL 2025

Figure 7. Ice Bear, Panda, and Grizz ride a scooter down a steep San Francisco hill as a cable car passes
behind them.

Yellowstone ecosystem - Yellowstone National
Park (U.S. National Park Service). (n.d.). https://
www.nps.gov/yell/learn/grizzly-bears-ultimate-
omnivores.htm?utm_source=chatgpt.com

8. Rinker, D.C,, Specian, N. K., Zhao, S., & Gibbons,
J. G. (2019). Polar bear evolution is marked by
rapid changes in gene copy number in response
to dietary shift. Proceedings of the National
Academy of Sciences, 116(27), 13446-13451.
https://doi.org/10.1073/pnas.1901093116

9. Yin, K, Xie, Y., & Wu, N. (2006). Corridor
connecting giant panda habitats from north to
south in the Min Mountains, Sichuan, China.
Integrative Zoology, 1(4), 170-178. https://doi.
org/10.1111/j.1749-4877.2006.00032.x

10. Wang, Y., Swaisgood, R. R., Wei, W,, Zhou, H.,
Yuan, E, Hong, M., Han, H., & Zhang, Z. (2023).
Signal detection theory applied to giant pandas:
Do pandas go out of their way to make sure their
scent marks are found? Ecology and Evolution,
13(9). https://doi.org/10.1002/ece3.10517

11. Shirane, Y., Jimbo, M., Yamanaka, M., Nakanishi,
M., Mori, E, Ishinazaka, T., Sashika, M., Tsubota,
T., & Shimozuru, M. (2021). Dining from the
coast to the summit: Salmon and pine nuts
determine the summer body condition of female
brown bears on the Shiretoko Peninsula. Ecology
and Evolution, 11(10), 5204-5219. https://doi.
org/10.1002/ece3.7410

12.  Protein and fat metabolism in hibernating bears.
(1980, October 1). PubMed. https://pubmed.ncbi.
nlm.nih.gov/6998737/

13. Togunov, R. R., Derocher, A. E,, Lunn, N. J.,
& Auger-Méthé, M. (2022). Drivers of polar
bear behavior and the possible effects of prey
availability on foraging strategy. Movement
Ecology, 10(1). https://doi.org/10.1186/s40462-
022-00351-4

14. Pagano, A. M., Rode, K. D., Lunn, N. J,

15.

16.

17.

18.

19.

20.

McGeachy, D., Atkinson, S. N., Farley, S. D.,
Erlenbach, J. A., & Robbins, C. T. (2024). Polar
bear energetic and behavioral strategies on land
with implications for surviving the ice-free
period. Nature Communications, 15(1). https://
doi.org/10.1038/s41467-023-44682-1

Rode, K. D., Douglas, D., Atwood, T., Durner,
G., Wilson, R., & Pagano, A. (2022). Observed
and forecasted changes in land use by polar bears
in the Beaufort and Chukchi Seas, 1985-2040.
Global Ecology and Conservation, 40, €02319.
https://doi.org/10.1016/j.gecco.2022.€02319
Hull, V., Shortridge, A., Liu, B., Bearer, S., Zhou,
X., Huang, ], Zhou, S., Zhang, H., Ouyang, Z., &
Liu, J. (2010). The impact of giant panda foraging
on bamboo dynamics in an isolated environment.
Plant Ecology, 212(1), 43-54. https://doi.
org/10.1007/s11258-010-9800-3

Response of grizzly bears to changing food
resources in the Greater Yellowstone ecosystem
- Yellowstone National Park (U.S. National
Park Service). (n.d.). https://www.nps.gov/yell/
learn/response-of-grizzly-bears-to-changing-
resources.htm

Hybridization extremely rare between
Grizzly and Polar Bears, study finds |
Polar Bears International. (n.d.). https://
polarbearsinternational.org/news-media/
articles/hybridization-extremely-rare-between-
grizzly-and-polar-bears-study-finds

Tian, H., Zeng, Y., Zhang, Z., Lu, M., & Wei, W.
(2025). Grazing-Induced Habitat Degradation:
Challenges to Giant Panda Survival Resulting
from Declining Bamboo and Soil Quality.
Animals, 15(2), 202. https://doi.org/10.3390/
anil5020202

Species Status Assessment: Grizzly bear in the
lower 48 states v2.2. (2025, January 8). FWS.

ov. https://www.fws.gov/
- Ml FEATURES


https://www.fws.gov/media/species-status
https://doi.org/10.3390
https://polarbearsinternational.org/news-media
https://www.nps.gov/yell
https://doi
https://doi.org/10.1016/j.gecco.2022.e02319
https://doi.org/10.1038/s41467-023-44682-1
https://doi.org/10.1186/s40462
https://nlm.nih.gov/6998737
https://pubmed.ncbi
https://doi
https://doi.org/10.1002/ece3.10517
https://doi
https://doi.org/10.1073/pnas.1901093116
https://omnivores.htm?utm_source=chatgpt.com
https://www.nps.gov/yell/learn/grizzly-bears-ultimate
https://doi.org/10.1128/mbio.00022-15
https://doi.org/10.1038/s41598-022
https://polarbearsinternational.org/polar
https://doi.org/10.1016/s0960-9822(01)00046-x
https://doi.org/10.1186/1471-2148
https://bear.org/bear-facts/bear-evolution

assessment-grizzly-bear-lower-48-states-v22

IMAGE REFERENCES

1. Header Image: Cartoon Network. (n.d.-b).
We Bare Bears — Trio Stack HD Wallpaper
(San Francisco). Alpha Coders. https://wall.
alphacoders.com/big.php?i=1238272

1. Figure 1: Jiangzuo, Q., & Flynn, J. (2020,
June). The Earliest Ursine Bear Demonstrates
the Origin of Plant-Dominated Omnivory
in Carnivora. ResearchGate. https://www.
researchgate.net/publication/341938557_
The_Earliest_Ursine_Bear_Demonstrates_
the_Origin_of_Plant-Dominated_
Omnivory_in_Carnivora

1. Figure 2: Hoyano, S. (n.d.). Facts the World
Needs to Know About Pandas. A-Z Animals.
https://a-z-animals.com/slideshows/facts-the-
world-needs-to-know-about-pandas/

1. Figure 3: Grizzly Bear. (n.d.). Northwest
Trek Wildlife Park. https://www.nwtrek.org/
animals/bears/grizzly-bear/

1. Figure 4: Polar Bear Hunting a Seal by
Gabrielle Therin-Weise. (n.d.). Photos.
com. https://photos.com/featured/polar-
bear-hunting-a-seal-gabrielle-therin-weise.
html?srsltid=AfmBOornItTw4G50ubF_

FEATURES ientifi
Berkeley Scientific Journal | FALL2025 53


https://photos.com/featured/polar
https://www.nwtrek.org
https://a-z-animals.com/slideshows/facts-the
https://researchgate.net/publication/341938557
https://www
https://wall



